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Maternity Leave, Effort Allocation and Post-Motherhood Earnings∗ Evgenia Dechter†



Abstract Women with children earn less than women without children. I study this wage gap using a dynamic model of human capital accumulation with endogenous time and effort allocation between household and market activities. Selection into motherhood does not drive the gap in hourly wage. I decompose this gap into forgone human capital and changing effort at work. Human capital depreciates due to maternity leave and accumulates at a lower rate after childbirth due to a reduction in work hours. Effort at work does not decline after childbirth. Reduced human capital accumulation explains the entire post-motherhood loss in hourly wage.
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1 Introduction Motherhood is associated with lower earnings. This wage differential, or ”family gap”, has remained substantial over decades, and has widened over time, (for review, see Waldfogel, 1998a). Most women have children, and strong social and economic pressure persists for mothers to spend time caring for children. Previous studies document the motherhood wage penalty to be around 5 to 10 percent per child, whereas the earnings of men are positively associated with children (see for example Lundberg and Rose, 2000). Many studies empirically document the family gap and propose various explanations. The depreciation of human capital during work interruptions has received much attention in the family gap literature and in the labor economics literature in general. For example, Altug and Miller (1998) and Cossa, Heckman, and Lochner (2002) find that past work experience significantly affects current earnings. It is also well documented that displaced workers suffer important wage losses (Jacobson, LaLonde, and Sullivan, 1993), and that job tenure is an important determinant of wage profile (Topel, 1991). In the family gap literature, Hill (1979) finds that controlling for work experience and tenure eliminates the child-related penalty. On the other hand, Waldfogel (1998) finds that even after controlling for education and experience mothers face a 4% wage penalty for one child and a 9% penalty for two or more children. Lundberg and Rose (2001) find that mothers who take leave earn lower wages and work fewer hours. Women who remain continuously attached to the labor force do not experience these declines. Mincer and Polacheck (1974) and Light and Ureta (1995) find that human capital depreciation due to maternity leave plays an important role in explaining the gap but cannot explain it entirely. More recently, Zhang (2012) shows that more than 50% of the family gap for college graduates can be explained by differences in on-the-job search intensity between mothers and childless women. The second key explanation for the family gap is selection into motherhood. Korenman and Neumark(1994) and Budig and England (1999) document a negative selection into motherhood but conclude that unobserved heterogeneity cannot fully explain the family gap. The third dominant explanation for the family gap follows from the work-effort hypothesis. This theory suggests that lower effort inputs may reduce the productivity of women with children, leading to a lower pay. Becker (1985) develops a framework with time and energy constraints to analyze female and male labor market outcomes. Becker shows how individuals who devote much time to effort-intensive household activities, like childcare, economize on their use of energy at work. Several studies test this hypothesis. Anderson, Binder and Krause (2002) use the age of the child upon the mother’s return to the labor market to proxy 2



for energy demands at home and find no support for the work-effort explanation. Phipps, Burton and Lethbrigde (2001) control for time spent on housework and childcare to account for differences in effort levels at market work, their estimations lead to a lower child penalty. Waldfogel (1997) tests the work-effort hypothesis by comparing single and married mothers, assuming that single mothers exert more effort on childcare, but finds no differences in wage penalties by marital status. Most studies that examine the role of work effort in generating the family gap implicitly assume that effort allocation is orthogonal to other labor market decisions. This is not necessarily the case, as I show in a dynamic version of Becker’s (1985) framework in which human capital is accumulated in a learning-by-doing process and time and energy demands of childcare vary across families. In my model, hours worked, effort and maternity leave are determined simultaneously and are potentially correlated. Accounting for this endogeneity, I decompose the wage loss associated with motherhood. First, I show that selection into motherhood or into the timing of birth cannot explain the family gap. Second, I examine two explanations for the wage differential: effects of changing work arrangements on human capital investment and post-motherhood effort reallocation. Empirical analysis draws data from multiple sources: 1996, 2001, 2004 and 2008 Surveys of Income and Program Participation (SIPP) construct the main dataset; 2003 - 2007 American Time Use Surveys (ATUS) and Current Population Surveys (CPS) construct the auxiliary data. I examine the effects of childbirth on wages using a first-differences specification where the wage change for women who had a child during the survey is constructed using before and after maternity leave observations (the duration of each survey is three or four years). The overall hourly wage growth loss associated with childbirth is 3.9%. This wage loss is decomposed into forgone human capital and effort at work. I use a subsample of women who had a child during the survey to estimate the monthly depreciation rate of human capital. For these women the change in hourly wage is driven by the time they spent out of the labor force on maternity leave and by effort reallocation. Maternity leave is defined as a number of months spent out of the labor force following the childbirth, which on average is 5.5 months. Hours worked upon the return to work are almost 7% lower compared to pre-birth hours. I use Becker (1985) work-effort hypothesis to construct a proxy for the changing hourly work effort. The hypothesis states that spending fewer hours on energy intensive activity allows exerting more effort per hour in all activities. Thus, the change in hourly work effort is constructed using hours worked before and after maternity leave. The remaining heterogeneity
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due to differences in time and energy demands of childcare as well as measurement errors are addressed with instrumental variables. The instruments for the duration of maternity leave and effort reallocation are own education, spousal education, spousal income, interest income and a state maternity leave policy indicator. The monthly depreciation rate is estimated at 0.4-1%. I use a subsample of women who were continuously employed and did not give birth while in the survey to estimate the monthly net accumulation rate which is 0.2% for women with children and 0.3% for women without children. I construct a change in human capital for each woman and net it out from the overall change in hourly wage. The remaining difference in wage rates between women who had a child while in the survey and those who did not is interpreted as an outcome of changing effort at work. I show that although women work fewer hours, they do not reduce effort at work following childbirth. However the total work effort declines due to the decline in hours worked. Thus, forgone human capital accumulation while on maternity leave and reduced accumulation of human capital after return to work are the main reasons for the family gap in hourly wages. The remainder of the paper is organized as follows. Section 2 builds the theoretical framework and presents the main empirical implications. Section 3 discusses the data and methods of selecting the key variables. In Section 4 I outline the empirical strategy, discuss the validity of the instruments used in the first stage of the estimations and present the results. Section 5 concludes the paper.



2 The model I build a dynamic model of female labor supply that extends the static time and effort allocation framework developed in Becker (1985). Human capital is accumulated in a learningby-doing process. Market time, market effort and human capital define earnings in every period. Time is continuous and the agent lives for T periods and delivers a child at age B. The presence of a child is indicated by xi (t) = {0, 1}. The agent derives utility from consumption, c(t), and effective leisure, e l(t), where t ∈ [0, T ] and denotes agent’s age. Effective e e leisure is given by l(t) = n e(t)f (t)ρ , where n e(t) is leisure time and fe(t) is energy per hour of leisure activities. Effective labor is given by l(t) = n(t)f (t)σ , where n(t) and f (t) are time and effort per hour spent on market activities, respectively. The parameters ρ and σ are the respective elasticities of effective home and market time with respect to effort exertion, where 0 < ρ, σ < 1. I assume that market work is more energy intensive than housework
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and leisure activities, which implies ρ < σ.1 Each worker is endowed with fixed stocks of time and energy which are allocated over various activities in a single period. The time constraint is given by ni (t) + n ei (t) + ηi (t)xi (t) = 1,



(1)



where ni (t) is the amount of time spent by worker i on labor market activities and nei (t) is the amount of time spent on household/leisure activities excluding childcare. Time spent on child care is given by ηi (t); where ηi (t) > 0 and known at time 0. Individuals may face different time constraints after childbirth.2 The energy constraint takes the following form: ni (t)fi (t) + [1 − ni (t) − ηi (t)xi (t)] fei (t) + ηi (t)ϕi (t)xi (t) = 1,



(2)



where f (t) and fei (t) as hourly effort levels the worker exerts at work and at home, respectively. Energy demands of children per hour are given by ϕi (t). Following childbirth, mothers reallocate their time and effort spent on market and household activities to meet the tightening time and energy constraints. The constraints present workers with a trade-off: since market work is more energy intensive than other activities, working more intensely in the market results in less energy for non-market activities. Workers with children with high time demands relatively to energy demands can conserve on time away from home by decreasing hours worked while increasing hourly effort. Alternatively, if energy demands of children are relatively higher than time demands, both time and effort inputs may decrease. The agent chooses her consumption stream, ci (t), time and effort supplies, ni (t) and fi (t), and the duration of maternity leave, Mi , to maximize the present discounted value of her lifetime utility, U [ci (t), lei (t), Mi ] =



∫T



e−θt u [ci (t)] dt +



0 Bi∫ +Mi



+



∫Bi



[ ] e−θt v lei (t) dt



(3)



0



∫T [ ] [ ] e−θt v lei (t) dt + e−θt v lei (t) dt,



Bi



B+M



1



This assumption is discussed extensively in Becker (1985) and Bils and Chang (1999). Heterogeneity in time and energy demands of children might be driven, among other channels, by child’s health and personality, parental childcare skills or parental philosophy of childcare. 2
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where θ > 0 is the rate of time preference. The functions u(·) and v(·) are continuous and twice differentiable with u′(·), v′(·) > 0 and u′′ (·), v ′′ (·) < 0. Three life-cycle stages, before having a child, maternity leave, and after the return to the labor force [ are ] distinguished by discrete jumps in utility the agent receives from effective leisure, v e li (t) . Non-labor income in period t is a sum of assets, ai (t), where ai (0) is given, and exogenous spousal income, bi (t). The budget constraint for an individual i in period t is given by ai (t) + ci (t) ≤ ai (t − 1)(1 + r) + bi (t) + Wi (t),



(4)



where W (t) is wage in period t and r is the interest rate. Wealth constraint is constructed by summing budget constraints over the life cycle. Wage is a function of effective labor, l(t), and human capital, Hi (t), such that Wi (t) = Hi (t)ni (t)fiσ (t). Human capital is accumulated by learning-by-doing, the change in human ·



capital in period t is given by Hi (t) = αli (t)Hi (t) − δHi (t), where δ and α are the depreciation and accumulation rates, respectively. Effective labor determines human capital accumulation, where li (t) = 0 denotes non-participation or maternity leave.3



2.1 Empirical Specification Taking logs of the wage function and presenting it in discrete time, yields: ln Wit = ln Hit + ln nit + σ ln fit + υit , where υit summarizes the measurement error in the data. For women who had a child during the survey, I calculate hourly wages before and after the maternity leave. For women who did not have a child during the survey, I calculate wages before and after an arbitrary spell drawn from the percentage distribution of the actual maternity leave. ln wi,t = σ ln fi,t + ln Hi,t + υi,t ,



(5)



ln wi,t+Mi = σ ln fi,tMi + ln Hi,t + (αli − δ)Mi + υi,t+Mi ,



(6)



3



Human capital accumulation function is a continuous time version of the standard discrete human capital specification, Hit = Hit−1 [1 + αt lit−1 − δt ], where αt is the accumulation rate of human capital and δt is ∏t−1 ∏s the depreciation rate. This equation can be rewritten as Hit = Hi0 j=0 [1 + αj lij − δj ] = Hi0 j=0 [1 + ∏t−1 αj ] j=s [1 + αj lij − δj ], where Hi0 measures individual ability or skills, s measures the years of formal schooling and lit indicates effective labor in time t. Assuming that effective labor is continuous and fixed, αt = α and δt = δ, taking logs and performing first-order Taylor approximation, yields: ln Hit = ln Hi0 + sαs + (t − s)[αl − δ].
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where ln wi,t is the wage before leave and ln wi,t+Mi is the wage after leave. The maternity leave or the arbitrary spell are given by Mi . Effective labor is assumed to be constant during the Mi periods; li = 0 for women who had a child while in the survey and 0 < li ≤ 1 indicates continuous employment (for women who did not have a child). The first-difference specification takes the following form: ln wi,t+Mi − ln wi,t = σ(ln fi,t+Mi − ln fi,t ) + (αli − δ)Mi + (ln υi,t+Mi − ln υi,t ) . (7) Hereafter the subscript t is omitted unless needed for clarity, I refer to periods 0 and M to specify periods before and after maternity leave, respectively. The first term in equation (7) summarizes the effect of effort reallocation. The second term sums up the net human capital accumulation. For those who work continuously during the M months ∆Hi = (αli − δ)Mi . Those who spend M months on maternity leave forgo human capital accumulation and have ∆Hi = −δMi . The same channels determine the duration of maternity leave and the change in work effort. These channels are summarized by the wealth constraint derived from equation (4) and are: the marginal utility of wealth (i.e. the budget constraint multiplier), ηi , ϕi , Hi0 and Bi . Therefore, the duration of maternity leave, M , and the change in work effort, ffM0 , might be correlated. Given that effort is unobserved, the OLS estimation of equation (7) might provide biased coefficients. Becker’s (1985) work-effort hypothesis builds on the tradeoff between hours and effort. Effective labor is a function of hours and hourly effort. The more hours are allocated to the energy-intensive activity, i.e. the market work, the lower will be hourly effort supplied to each activity. Thus, effort reallocation after childbirth is related to reallocation of hours worked as well as to time and energy demands of childcare. This relationship follows from the hours and effort first-order conditions and the energy constraint in equation (2). The change in market effort is specified as follows ni0 (Γ − 1) + 1 fiM = (1 − ηi ϕi ) , fi0 niM (Γ − 1) + (1 − ηi )



(8)



f



1−ρ where Γ = σρ 1−σ = fei,t is the ratio between hourly energy inputs at work and on household i,t activities (not including childcare), f0 and fM are hourly work effort levels before and after the maternity leave, respectively. Bils and Chang (1999) calibrate Γ = 23 .4 4



Bils and Chang calibrate Γ using information from Passmore, et al. (1974) who document energy expenditures (in calories) for work in various occupations and for a range of leisure activities.
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Effort is not observed therefore equation (8) is used to express changing hourly effort in terms of hours worked. Substituting equation (8) into (7) and setting li = 0, yields change in log wage rate for women who had a child during the survey, ] ni0 (Γ − 1) + 1 − δMi + ξi , △ ln wi = σ ln niM (Γ − 1) + (1 − ηi ) [



(9)



where △ ln wi = ln wi,M − ln wi,0 and ξi = σ ln(1 − ηi ϕi ) + △υi . The post-childbirth change in wage is mainly driven by the time women spend out of the labor force on maternity leave and the amount of effort they exert per hour of work before and after the leave. I estimate equation (9) to obtain the depreciation rate using the subsample of women who had a child during the survey. The substitution of effort reallocation with the function of hours from equation (8) partially resolves the endogeneity that follows from the correlation between work effort and the duration of maternity leave. The time and energy demands of childcare are still present in the error term of equation (9), I address this remaining endogeneity as well as the measurement errors by employing instrumental variables. The instruments are education, spousal education, spousal income, interest income and a state policy indicator of whether paid maternity leave is available. These variables determine the lifetime budget constraint and the marginal utility of wealth and therefore determine labor force participation, hours worked and work effort before and after maternity leave. From the empirical perspective, these variables are valid if they are not correlated with ξi . I examine the correlation between the instruments and ln(1 − ηi ϕi ) empirically to evaluate this assumption. The choice of instruments is in line with Van der Klaauw (1996) who shows that spousal characteristics determine female labor force participation (and here the duration of maternity leave). Using equation (9) and the sample of women who had a child while in the survey, I ( ) obtain the estimate of the depreciation rate δ. I estimate the mean accumulation rate αl − δ using a subsample of women who did not have a child and were continuously employed during the survey period. Assuming that these women did not change their work effort during the survey, their first-difference equation takes the following form, ( ) △ ln wi = αl − δ Mi + △υi .



(10)



To allow for heterogeneity in effective labor, l, and in the net accumulation rate, I estimate equation (10) by education and number of children. Using the estimates of human capital accumulation and depreciation rates, I evaluate the roles of reduced investment in human 8



capital and effort reallocation in wage losses associated with childbirth.



3 Data Survey of Income and Program Participation (SIPP) I estimate the model using the 1996, 2001, 2004 and 2008 Surveys of Income and Program Participation (SIPP). The SIPP features a panel structure and collects detailed monthly demographic and employment activity data for all persons in the household for each wave (four months). There are 12 waves (48 months) in the 1996, 2004 and 2008 panels and 9 waves (36 months) in the 2001 panel. Some information is updated every month and some once per wave. The survey includes questions on a wide range of topics, including family background, education, fertility and work histories, assets and earnings for all household members. I restrict the sample to married women between 20 and 45 years old, not in armed forces, not disabled, and not attending school full time. I do not use observations that are missing key variables (working hours, earnings, age, education). The raw sample contains information on 32,621 women (and their spouses); 7,203 of these women had a child during the survey. I further restrict the subsample and include only women who are in the survey for at least twelve months; for women who gave birth these should be six months before and after the birth. The latter restrictions leave the number of women at 27,424 and the number of births at 4,893. In the analysis the control group are women who did not give birth while in the survey and were continuously employed (i.e. worked at least 90% of the time and have valid records of wages), this subsample constitutes 7,082 women. Out of women who gave birth and were in the survey for twelve months, 3,153 have wage observations before the birth. The maternity leave variable is the number of non-working months following childbirth, unless the leave was commenced before the birth. The main variable to calculate the duration of maternity leave in SIPP is monthly employment status, however this variable is limited since it only records unpaid leave. Thus, if a paid leave was not followed by some period of unpaid leave, leave duration is recorded as zero, which is the case for 37% of women who gave birth. Thus, I update the maternity leave using hours worked and monthly earnings. Additionally, for women in the 1996 SIPP the second wave records the duration of maternity leave following the first birth. For women who did not change jobs and have a zero
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leave, I update the maternity leave duration using the second wave information.5 Finally, women in California, Hawaii, New Jersey, New York or Rhode Island and railroad industry employees are entitled to at least 6 weeks of paid leave provided by Temporary Disability Insurance (TDI). I correct the maternity leave period from zero months to the shortest period established by the law (around 5.5% of women who were previously employed and gave birth). After the updates the fraction of women with zero maternity leave in the previously employed sample is 26%. Not all previously employed women are observed returning from maternity leave. Some women have the child later in the survey and some take longer maternity leaves. There are 2,079 women who gave birth and have valid wage observations before and after the birth. The fraction of remaining zero leaves in this subsample is 39%. The mean duration of maternity leave in the subsample with wage observations before and after the leave is 4.3 months, reported in Table 1. The duration of maternity leave when excluding the zero observations is 7.4 months. The potential measurement errors in maternity leave are considered in the empirical analysis. To perform comparisons between women who had a child during the survey and those who did not, I construct a ”leave” variable for the control group as well. For women who did not give birth I draw a random variable from the percentage distribution of the actual maternity leave reported in the second wave of SIPP 1996. The average duration of maternity leave following the first birth, as reported in the second wave of 1996 SIPP, is 5.5 months. For women who had a child during the survey I calculate hourly wages before and after the maternity leave. To obtain the ”wage before” I average over the year before birth (not including the last 3 months of pregnancy); to obtain ”wage after” I average over the first year after the return from maternity leave.6 For women who did not have a child I do similar calculations around the randomly drawn ”leave” variable. I consider hourly wage change as invalid if it is higher than 400% or lower than -75%, (75 observations). Summary statistics are given in Table 1, all means are weighted using the weights provided by the SIPP. Women who gave birth have higher hourly wages, education, spousal income and spousal education. They are younger than women who did not give birth by 4 years on average and have 0.6 fewer children at the beginning of the survey. Women who gave birth have a 2 hours decline in weekly hours worked. There is no change in spousal hours, spousal labor income is slightly higher after the childbirth. I record similar spousal outcomes for women who did not give birth. 5



In the second wave of 1996 SIPP about 4% of women report zero leave following their first child birth. I do not include the last three months in the measures of wage and hours worked before the childbirth since in the final months of pregnancy some women change their work schedule significantly. 6
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Table 1: Summary Statistics, 1996 - 2008 SIPP with birth, N=2079 with birth, non-zero leave no birth, N=7082 N=1238 Mean SD Mean SD Mean SD (1) (2) (3) (4) (5) (6) Hourly wage before 16.37 10.13 16.12 10.82 15.47 10.04 Hourly wage after 16.51 10.41 16.06 10.71 16.03 9.13 Hours before 37.69 8.89 36.17 9.48 38.70 7.87 Hours after 35.94 9.69 34.17 10.63 38.93 7.46 Maternity leave 4.26 5.83 7.35 6.00 3.85 4.64 Sp. education 14.46 2.47 14.31 2.50 13.85 2.54 Education 14.98 2.34 14.71 2.37 14.27 2.30 Interest income 9.48 59.67 11.06 75.01 9.91 56.56 TDI, {0,1} 0.19 0.39 0.33 0.47 0.19 0.39 Age 31.37 4.83 31.33 4.88 35.53 5.50 Black 0.08 0.27 0.07 0.25 0.10 0.29 Metro 0.81 0.39 0.83 0.38 0.79 0.41 Children 0.84 0.95 0.93 0.94 1.38 1.14 Spousal wage before 3264 2790 3290 2845 3082 2569 Spousal wage after 3465 2913 3545 2928 3134 2632 Spousal hours before 43.16 12.90 42.76 12.18 40.86 14.95 Spousal hours after 43.20 12.01 43.81 11.33 40.58 14.91 Changed job, {0,1} 0.17 0.38 0.27 0.44 0.12 0.32 Note: The statistics are weighted using longitudinal weights provided by the SIPP. Hourly wage and hours worked before are calculated as averages of observations of twelve to three months before the birth. Hourly wage after and hours after are calculated over a year after return from maternity leave. Maternity leave for women who did not have a birth is a randomly drawn variable from the distribution of the actual maternity leave. TDI indicates whether a Temporal Disability Insurance is available at the state of residence. Spousal wages are available for 2050 women who had a birth and for 6918 women who did not have a birth. American Time Use Data (ATUS) and Current Population Survey (CPS) I complement the SIPP with data from the 2003-2007 waves of American Time Use Survey (ATUS) merged with Current Population Surveys (CPS). ATUS data contains measures of time spent on childcare. Merging ATUS with CPS allows to measure both the change in working hours around birth and time spent caring for the newborn. Respondents record time spent on each activity they perform on a diary day. Each day of the week is equally represented, I use only information collected on weekdays and nonholidays. The sample includes married women with children, 18-45 years old, who worked
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on the diary day and spent some time providing childcare. The dataset does not specify which child in the household received the care; therefore I construct a subsample which includes only respondents with one child under two years old (for compatibility with the SIPP sample). This subsample has 393 observations of mothers. (Married women with one child below 5 years old account for 499 observations) ”Physical child care” is defined as time spent meeting the basic needs of children, such as breast-feeding, rocking a child to sleep, general feeding, changing diapers, providing medical care, grooming, etc.. This variable proxies for the time demands of children. Information on usual weekly hours and earning is collected in the 4th and 8th rounds of the CPS which I merge with the 2003 - 2007 ATUS sample.7 Around 75% of the 393 observations in the ATUS subsample can be matched with the CPS waves, 150 respondents had a child during the CPS course and had wage and hours observations before and after the childbirth. Due to the low number of observations in some specifications weekend data is utilized as well, which increases the merged ATUS-CPS sample to 277 observations. Table 2: Summary Statistics, ATUS-CPS and ATUS samples



Physical child care Education Spousal education Spousal income TDI Metro status Age Black Spousal hours after



ATUS-CPS, one child, weekdays N=150 Mean SD 1.38 1.45 14.47 2.21 14.01 2.03 3596 2243 0.15 0.36 0.82 0.39 32.61 4.82 0.04 0.20 37.35 7.50



ATUS-CPS, ATUS, children ATUS, children one child, weekdays below 2 years below 5 years + weekends old old N=277 N=395 N=499 Mean SD Mean SD Mean SD 1.31 1.32 1.34 1.53 1.24 1.40 14.45 2.32 14.61 2.03 14.55 2.06 13.94 2.18 14.18 2.18 14.16 2.16 4324 2074 0.13 0.34 0.83 0.38 32.56 4.69 33.40 7.88 33.52 7.54 0.03 0.18 0.05 0.21 0.05 0.21 36.33 7.10 36.20 7.33 36.48 7.34



Note: The statistics are weighted using weights provided by the ATUS. TDI indicates whether a Temporal Disability Insurance is available at the state of residence. Summary statistics are reported in Table 2. Average time spent on physical child care is around 1.4 hours per day. Statistics of age, education, spousal education and metro status, are fairly similar to those in the SIPP data. 7 Following Madrian and Lefgren (1999), individuals are identified in the panel data not only by their ID number but also by a set of time-invariant characteristics.
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4 Empirical Analysis 4.1 Family Gap Estimations To evaluate the overall effect of childbirth on hourly wage I use the SIPP data to estimate the following two equations: ln wiM = β1 Birthi + ln Hi0 + Xi β + uiM ,



(11)



∆ ln wi = β2 Birthi + Xi β + ∆ui ,



(12)



where Birth ∈ {0, 1} and β1 and β2 summarize the overall effect of childbirth on hourly wage. Equation (11) estimates the effect of childbirth on post-leave wages; equation (12) examines the change in wage before and after the leave. Thus, equation (11) is equivalent to equation (6) and β1 sums up E[∆Hi + σ ln fiM |Birth = 1] − E[∆Hi + σ ln fiM |Birth = 0] as well as any differences in unobservable characteristics between women who had and did not have a child. The first-differences specification in equation (12) is equivalent to equation (7) where β2 stands for E[∆Hi + σ∆ ln fiM |Birth = 1] − E[∆Hi + σ∆ ln fiM |Birth = 0]. Table 3 displays estimation results of equations (11) and (12). Column (1) reports estimates of equation (11) where the coefficient of Birth is -2.5%. Column (2) displays estimation results of equation (12), the coefficient of Birth is -3.9% and sums up the wage losses associated with childbirth. Columns (5) and (6) show that future birth has no negative effect on current wages or wage growth, suggesting no negative selection into birth timing or motherhood.8 Columns (3) and (4) report the effect of birth on change in wage by the number of children at the beginning of the survey. Women who have their first child during the survey have smaller losses than women for whom the current birth is not the first one. The effects of birth on change in hours worked and hours worked after the leave are given in columns (7) and (8). Childbirth has a strong negative effect (-6.6%) on hours worked after the return to the labor force, but no significant negative effect of future birth on hours worked before the pregnancy. The first difference specification yields the estimate of -3.9% for the family gap (in column (2)) and it is comparable to estimates reported in other studies. For example, using fixed-effects models, Anderson, Binder and Krause (2002) find this gap to be around 3%; 8



To construct measures of wage and hours worked before for new mothers I use only pre-pregnancy observations (12 to 24 months before the birth).
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Table 3: Family gap: effects of childbirth on wage rates and hours worked



Birth, {0,1} Education Sp. Education Age Age2 Black Metro Children Const.



N R2 adj.



postleave log wage (1) -0.0248



change in log wage (2) -0.0386



change in log wage, children=0 (3) -0.0323



change in log wage, children>0 (4) -0.0443



pre-birth pre-birth pre-birth log wage log hours log wage growth worked (5) (6) (7) 0.0138 0.0093 0.0106



(0.0127)



(0.0093)



(0.0141)



(0.0127)



(0.0127)



(0.0219)



(0.0141)



0.0826



-0.0016



0.0009



-0.0026



0.0843



-0.0010



0.0086



-0.0007



(0.0028)



(0.0019)



(0.0033)



(0.0022)



(0.0027)



(0.0027)



(0.0020)



(0.0014)



change in log hours (8) -0.0658 (0.0089)



0.0203



0.0007



0.0012



0.0002



0.0196



-0.0024



-0.0049



-0.0004



(0.0024)



(0.0016)



(0.0027)



(0.0021)



(0.0025)



(0.0021)



(0.0018)



(0.0013)



0.1049



-0.0431



0.1154



-0.1704



0.1480



0.0378



0.2290



-0.1144



(0.0812)



(0.0603)



(0.0961)



(0.0850)



(0.0815)



(0.0866)



(0.0658)



(0.0520)



-0.0012



0.0010



-0.0040



0.0049



-0.0022



-0.0010



-0.0066



0.0032



(0.0025)



(0.0018)



(0.0030)



(0.0026)



(0.0025)



(0.0027)



(0.0020)



(0.0016)



-0.0459



-0.0007



-0.0201



0.0056



-0.0452



0.0179



0.0472



-0.0042



(0.0179)



(0.0130)



(0.0253)



(0.0152)



(0.0165)



(0.0167)



(0.0103)



(0.0094)



0.1471



0.0085



0.0039



0.0097



0.1386



0.0116



0.0207



0.0000



(0.0115)



(0.0078)



(0.0150)



(0.0092)



(0.0118)



(0.0100)



(0.0091)



(0.0063)



-0.0163



0.0017



-0.0180



0.0060



-0.0393



0.0124



(0.0048)



(0.0034)



(0.0048)



(0.0048)



(0.0041)



(0.0026)



-1.0207



0.5428



-1.1118



2.0663



-1.5635



-0.8375



0.8596



1.4319



(0.8641)



(0.6496)



(1.0087)



(0.9312)



(0.8667)



(0.9370)



(0.7270)



(0.5681)



9161 0.2827



9161 0.0094



2881 0.0047



6280 0.0104



9161 0.3014



4246 0.0052



4049 0.0424



9097 0.0236



Note: Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. Hourly wage and hours before are calculated as an average of observations of twelve to three months before the birth. Hourly wage and hours after are calculated over a year after return from maternity leave. Change in wage or hours is defined as the difference between ln(before) and ln(after). Pre-birth wage growth is calculated as the difference between average wages three years before the birth and two years before the birth. For women who did not have a birth the dependent variables are defined over a similar spells. Pre-birth hours worked is the average of hours 12 to 24 months before the birth, or a corresponding period for women without childbirth. Controls include age3 and year dummy variables. Waldfogel (1997) estimates the gap around 6%. In a cross-sectional analysis, Anderson et al. (2002) and Waldfogel (1997) find the wage penalty for one child to be between 4% and 7%.



4.2 Human Capital Depreciation Rate The results in Table 3 show that the family gap is not driven by selection (when controlling for age, education and other individual characteristics). I decompose the wage losses asso-
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ciated with motherhood into forgone human capital and effort reallocation. Here, I estimate the depreciation rate of human capital to evaluate the effects of work interruptions on wages. To estimate the depreciation rate, I utilize the SIPP subsample of women who had a child while in the survey and use the following specification, [ △ ln wi = σ ln



nM



n0 (3 2



] ) − 1 + 1 2 ) − δMi + σ ln(1 − ηi ϕi ) + βXi0 + △εi , (13) − 1 + (1 − ηi )



(3



where Xi0 is a set of control variables that includes race, age, number of children, metro status and spousal work hours. Parameter δ measures the human capital depreciation rate. The SIPP data does not include measures of time and energy demands of childcare, therefore, using the SIPP, I estimate: △ ln wi = σ△ ln ni − δMi + Xi β + △ϵi ,



(14)



where △ ln ni = ln n0 − ln nM is a proxy for effort reallocation. The OLS estimate of δ will be biased if time and effort demands of children, η and ϕ, are correlated with hours, effort and maternity leave decisions. I address this heterogeneity (and measurement errors) using instruments for the changing hours and maternity leave. The instruments are education, spousal education, spousal income, interest income and a state policy indicator of whether paid maternity leave (TDI) is available (these characteristics do not vary over time). After childbirth women spend some time out of the labor force on maternity leave. I utilize the variation in leave duration to estimate the depreciation of human capital using the OLS and IV routines. It should be noted that equations (13) and (14) do not determine the wage growth but the wage loss associated with changing effort and work interruption due to maternity leave. The main estimations are performed using the SIPP data and I test for robustness of results using the ATUS-CPS datasets. The ATUS-CPS sample includes a measure of time spent on childcare, which allows to calculate the first term in equation (13); however it does not contain a measure of maternity leave duration. Therefore, I implement the TSTSLS procedure and use the ATUS-CPS data to estimate the first-stage equation for the first term in equation (13). The first-stage equation for maternity leave duration and the second-stage estimations are performed using the SIPP.9 The instruments are similar in both estimations. 9



For more details about the method see Angrist and Krueger (1992). To obtain the standard errors for the
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To further test for the robustness of results I estimate equation (14) for low and high education groups as well as by the number of previous children. To test for the validity of instruments I use the ATUS-CPS data and examine whether the time spent on child care varies with education and spousal income. Using the SIPP data, I evaluate whether the subjective difficulty of childcare varies with the instruments. The estimate of δ may also reflect changing job characteristics. For instance, women who stay longer on leave may also be more likely to move to jobs that offer better hours flexibility but lower pay. To examine this interpretation I estimate equation (14) for job stayers only and show that results are very similar to those obtained for the full sample. 4.2.1 First-Stage Results Table 4 displays the first stage estimation results. First stage estimates for maternity leave are in columns (1) and (2), for the non-zero and entire sample, respectively. Higher education leads to a shorter leave whereas higher non-labor income leads to a longer leave. The Ftest statistics of excluded instruments are 33.9 and 10.3 in columns (1) and (2), respectively. Column (3) shows first-stage results for women who did not change jobs after return from maternity leave and have non-zero maternity leave. The results are very similar. First-stage estimates for the change in hours worked are in columns (4) and (5), for the non-zero and entire sample, respectively. The dependent variable ln n0 − ln nM proxies for the change in hourly effort, ln fM − ln f0 (as follows from equation (8)). Interest income and spousal education are positively correlated with ln n0 − ln nM , suggesting that higher wealth leads to a larger decline in post-maternity leave hours worked and smaller decline (or bigger increase) in effort. Higher spousal income is associated with a smaller decline in post-birth hours and therefore a larger decline in post-birth effort. The interpretation of the correlation between hours worked and spousal income is mixed; higher spousal income can reflect higher family wealth but also higher debt or expenses which require both spouses to work long hours (and women to have shorter maternity leave). Column (7) presents results for job-stayers, which are very similar to the whole sample estimates. Column (8) estimates are obtained using the ATUS-CPS in which the dependent variable is obtained from equation (8). SIPP and ATUS-CPS provide fairly similar results. second-stage estimations I follow the approach outlined in Murphy and Topel (1985), equation (15’), p. 375. This standard error correction approach is also in line with the methodology suggested by Inoue and Solon (2010).
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Table 4: First-stage estimations maternity leave



Education Father’s educ Interest income Ln(Sp. Inc.) Ln(Sp. Inc.)2 TDI Age Age2 black metro # of children Ln(Sp. hours) Ln(Sp. hours)2 const



N R2 adj. F-stat



non-zero leave (1) -0.2277



all births (2) -0.3364



job stayers, non-zero leave (3) -0.1934



(0.0896)



(0.0946)



(0.0800)



change in hours job stayers non-zero non-zero leave all births leave ATUS-CPS (4) (5) (6) (7) -0.0007 -0.0024 -0.0022 -0.0007 (0.0080)



(0.0049)



(0.0079)



(0.0036)



-0.0359



0.0081



0.0076



0.0014



0.0060



0.0020



0.0036



(0.0728)



(0.0463)



(0.0719)



(0.0064)



(0.0042)



(0.0048)



(0.0035)



0.0015



0.0022



0.0013



0.0002



0.0002



0.0002



(0.0009)



(0.0009)



(0.0007)



(0.0001)



(0.0001)



(0.0001)



0.0337



0.0141



0.0612



0.0060



0.0033



0.0064



-0.0297



(0.0346)



(0.0305)



(0.0372)



(0.0031)



(0.0020)



(0.0030)



(0.0128)



-0.4082



0.2203



-0.5717



-0.0678



-0.0237



-0.0451



0.0022



(0.2857)



(0.2748)



(0.3567)



(0.0346)



(0.0164)



(0.0283)



(0.0012)



-3.8511



0.8179



-3.8158



0.0110



0.0294



0.0246



-0.0186



(0.3127)



(0.2345)



(0.3989)



(0.0164)



(0.0141)



(0.0246)



(0.0134)



-1.4527



-4.3418



-5.0774



0.2916



0.1092



0.4098



-0.0541



(3.0986)



(2.9881)



(3.0065)



(0.1829)



(0.1328)



(0.2058)



(0.0812)



0.0361



0.1273



0.1542



-0.0090



-0.0031



-0.0127



0.0020



(0.0980)



(0.0966)



(0.0920)



(0.0059)



(0.0042)



(0.0065)



(0.0028)



-1.5092



-1.4964



-1.5889



-0.0310



-0.0373



0.0000



0.0122



(0.5091)



(0.2976)



(0.4340)



(0.0596)



(0.0311)



(0.0550)



(0.0213)



0.3333



-0.0212



0.1000



0.0244



0.0084



0.0038



-0.0006



(0.4705)



(0.3751)



(0.4764)



(0.0329)



(0.0197)



(0.0318)



(0.0116)



-0.2141



0.4264



-0.1590



-0.0289



-0.0202



-0.0386



(0.1921)



(0.1722)



(0.2124)



(0.0154)



(0.0104)



(0.0137)



-1.6440



-1.6294



0.0875



-0.1097



-0.1586



-0.1731



-0.0496



(2.8621)



(2.6236)



(2.3835)



(0.1531)



(0.1286)



(0.0940)



(0.1464)



0.4027



0.2856



0.0428



0.0290



0.0278



0.0325



0.0107



(0.4776)



(0.4221)



(0.3974)



(0.0232)



(0.0186)



(0.0166)



(0.0251)



30.8982



53.4732



62.1707



-2.8998



-0.8303



-3.3760



0.5789



(30.2710)



(29.7090)



(31.1984)



(1.8777)



(1.4205)



(2.2659)



(0.8373)



1208 0.2733 33.91



2043 0.0913 10.28



893 0.2368 19.25



1208 0.0251 1.94



2043 0.0210 5.45



893 0.0544 3.66



277 0.0840 2.64



Note: Robust standard errors in parentheses. In columns (1)-(6) the statistics are weighted using longitudinal weights provided by the SIPP. Hours before are calculated as an average of observations of twelve to three months before the birth. Hours after are calculated over a year after return from maternity leave. Change in hours (in columns (1)-(6)) is defined as the difference between ln(before) and ln(after) see equation (8). Change in hours in column (7) is defined as in equation (8). TDI indicates whether a Temporal Disability Insurance is available at the state of residence. Controls include age3 and year dummy variables (in columns 1-6). 17



4.2.2



Validity of the Instruments



The instruments are not valid if they are correlated with child care skills or beliefs about how much time and effort to spend on child care. I test the validity of this assumption using data from the ATUS and CPS, 2003 - 2007. The sample includes families with one child under 2 years old and I test whether mother’s time spent on physical child care and parental education are correlated.10 The outcomes are presented in column (1) of Table 5 and suggest that there is no relationship between education and physical child care. Column (2) shows that time spent on childcare is not affected by spousal income, the coefficients are very small and not statistically significant.11 Estimation results that use a larger sample including children up to 5 years old are in columns (4) - (6). These estimates also show no significant correlation between physical childcare and education or spousal income. Table 5: Validity of instruments: the effects of education and spousal income on mother’s time spent on childcare Children below 2 years old, N=393 Children below 5 years old, N=499 (1) (2) (3) (4) (5) (6) Mother’s educ -0.0007 -0.0010 -0.0006 -0.0007 Father’s educ



(0.0033)



(0.0033)



(0.0027)



(0.0027)



-0.0014



-0.0017



-0.0019



-0.0020



(0.0028)



(0.0025)



(0.0029)



Ln(Spousal Inc.) Ln(Spousal Inc.)2 Ln(spouse hours) Ln(spouse hours)2 const



(0.0024)



0.0003



-0.0026



0.0040



0.0005



(0.0131)



(0.0123)



(0.0106)



(0.0100)



0.0000



0.0003



-0.0003



0.0000



(0.0011)



(0.0011)



(0.0009)



(0.0009)



0.0360



0.0382



0.0356



0.0304



0.0303



0.0291



(0.0312)



(0.0304)



(0.0304)



(0.0247)



(0.0238)



(0.0236)



-0.0093



-0.0099



-0.0094



-0.0081



-0.0082



-0.0079



(0.0079)



(0.0079)



(0.0078)



(0.0063)



(0.0062)



(0.0062)



5.1927



5.2418



5.2021



5.0729



5.1117



5.0781



(0.1833)



(0.1866)



(0.1992)



(0.1539)



(0.1586)



(0.1635)



R2 0.0485 0.0471 0.0496 0.0379 0.0351 0.0386 Note: Robust standard errors in parentheses. Physical child care measures time spent activities like breast-feeding, rocking a child to sleep, general feeding, changing diapers, providing medical care, grooming, etc.. Estimates include age, age2 , age3 , black {0,1}. 10



Mothers of under 2 years old who record some time spent on physical child care on the diary day. For example, higher income families can afford hiring more professional childcare services that substitute for mother’s time with children. This channel can potentially compromise the validity of the instruments. 11
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The 12th wave of the SIPP 1996 and the 7th wave of SIPP 2001 record responses about the hardship of childcare for a subsample of individuals.12 I examine whether the reported hardship of childcare is correlated with parental education and spousal income. These estimations use a subsample of respondents who had their first child during the survey course but before Wave 7. The results are reported in Table 6 and suggest that there is no significant correlation between education, spousal income and the hardship of child care.



Table 6: Validity of instruments: the effects of education and spousal income on the hardship of childcare, N=531 (1) (2) (3) Mother’s educ -0.0058 -0.0038 (0.0142)



Father’s educ



-0.0035



-0.0024



(0.0130)



(0.0132)



Ln(Spousal Income) Ln(Spousal Income)2 Age Ln(spousal hours) Ln(spousal hours) const



R2 adj.



2



(0.0144)



-0.0013



-0.0084



(0.0519)



(0.0540)



-0.0018



-0.0008



(0.0058)



(0.0062)



-0.0575



-0.0685



-0.0571



(0.1915)



(0.1901)



(0.1918)



0.0869



0.0969



0.0902



(0.3015)



(0.3025)



(0.3034)



-0.0248



-0.0216



-0.0212



(0.0508)



(0.0515)



(0.0516)



2.1502



2.1864



2.1410



(2.0507)



(2.0573)



(2.0634)



0.0166



0.0182



0.0187



Note: Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. The dependent variable is self reported answer to the question: My children are much harder to care for than most children. How often do you feel this way? 1. Never; 2. Sometimes; 3. Often; 4. Very often. Controls include age2, age3, metro status {0,1}, black {0,1}. 12 The respondents are asked: ”My children are much harder to care for than most children. How often do you feel this way? 1. Never; 2. Sometimes; 3. Often; 4. Very often”.
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4.2.3 Results Table 7 reports the OLS and the second-stage estimates of equations (13) and (14). Columns (1) - (4) show the OLS and TSLS estimates using the SIPP data; column (5) uses both the SIPP and ATUS-CPS and presents the results of the TSTSLS estimation. Columns (6) and (7) report results for job stayers using the SIPP data. Columns (1) and (2) use only non-zero leave observations. Column (1) reports the OLS results; the monthly depreciation rate is estimated around 0.4%. Column (2) reports the TSLS estimates using the SIPP data; the monthly depreciation rate is around 1%. Estimates in columns (3) and (4) use the entire SIPP sample of women who gave birth during the survey. The estimates are very similar, the depreciation rate is 0.3% and 1% in OLS and TSLS, respectively. Column (5) reports the TSTSLS results. The depreciation rate is around 1%, similar to the TSLS estimates. Both the OLS and TSLS results show that the duration of maternity leave has a significant impact on earnings. The TSLS and TSTSLS depreciation rate estimates are higher, suggesting that the correlation between work effort reallocation and duration of maternity leave is positive. Estimation results imply that women who stay longer on maternity leave tend to work shorter hours and exert more effort per hour of work after they return to work. Such allocations are feasible if child care is more time consuming than energy consuming. Individuals who spend fewer hours in effort intensive activities (i.e. market work) allocate more effort per hour in all activities. Alternatively, the TSLS estimate will exceed the OLS estimate if shorter durations of leave reflect better work conditions. For instance, women who have better job offers are more likely to return to work earlier. In such case the OLS estimate of human capital depreciation might be downward biased. Additionally, women who stay longer on leave may seek jobs with more hours flexibility and possibly lower pay. Moreover, women who spend more time on maternity leave (more than 12 weeks) lose job security and are more likely to start a new job when they return to the labor force which may incur additional human capital losses.13 Among women who gave birth and returned to work during the survey 17% have changed jobs, compared to 12% among women who did not give birth. To address these alternative explanations for the higher TSLS estimate of depreciation rate, I estimate equation (14) for women who did not change employers after returning to the labor force. OLS and TSLS results are reported in columns (6) and (7) of Table 7, respectively. The OLS depreciation 13 Family and Medical Leave Act (FMLA) entitles most workers to up to 12 weeks of job-protected medical leave for child birth.
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Table 7: Human capital depreciation rate (δ), using the births subsample job stayers, non-zero leave all births non-zero leave OLS TSLS OLS TSLS TSTSLS OLS TSLS (1) (2) (3) (4) (5) (6) (7) Maternity leave (δ) -0.0040 -0.0101 -0.0032 -0.0097 -0.0099 -0.0049 -0.0085 Change in hours Age Age2 Black Metro Children Ln(Sp. hours) Ln(Sp. hours)2 Const.



(0.0020)



(0.0049)



(0.0016)



(0.0055)



(0.0054)



(0.0027)



(0.0065)



0.0490



0.4425



0.0958



0.2664



0.0012



0.1874



0.8872



(0.0401)



(0.3242)



(0.0309)



(0.1857)



(0.0391)



(0.0645)



(0.3871)



0.0934



-0.0739



-0.0074



-0.1270



0.0318



0.0236



-0.4129



(0.1742)



(0.1790)



(0.1165)



(0.1440)



(0.1496)



(0.1871)



(0.3320)



-0.0038



0.0016



-0.0003



0.0034



-0.0016



-0.0019



0.0120



(0.0056)



(0.0058)



(0.0038)



(0.0046)



(0.0049)



(0.0060)



(0.0105)



0.0341



0.0426



0.0195



0.0153



0.0276



-0.0339



-0.0040



(0.0530)



(0.0425)



(0.0224)



(0.0226)



(0.0423)



(0.0660)



(0.0438)



-0.0125



0.0019



-0.0091



0.0067



0.0102



0.0174



0.0199



(0.0261)



(0.0277)



(0.0156)



(0.0163)



(0.0223)



(0.0310)



(0.0355)



0.0037



0.0084



-0.0051



0.0007



-0.0046



0.0141



0.0330



(0.0120)



(0.0158)



(0.0080)



(0.0091)



(0.0103)



(0.0133)



(0.0189)



0.1500



0.1886



0.3642



0.3627



0.1483



-0.0157



0.0931



(0.2146)



(0.2063)



(0.3104)



(0.2847)



(0.2193)



(0.1712)



(0.1843)



-0.0359



-0.0452



-0.0583



-0.0597



-0.0321



-0.0122



-0.0313



(0.0313)



(0.0310)



(0.0434)



(0.0400)



(0.0319)



(0.0264)



(0.0268)



-0.7422



0.6683



-0.3559



1.0661



-0.1734



0.4386



4.3388



(1.8145)



(1.9089)



(1.2740)



(1.4894)



(1.4948)



(1.9273)



(3.4940)



N 1238 1216 2079 2050 1216 893 875 R2 adj. 0.0177 0.0154 0.0394 Note: Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. Hourly wage and hours before are calculated as an average of observations of twelve to three months before the birth. Hourly wage and hours after are calculated over a year after return from maternity leave. Change in wage (in columns (1)-(6)) is defined as the difference between ln(wage after) and ln(wage before). Change in hours (in columns (1)-(6)) is defined as the difference between ln(hours before) and ln(hours after). Change in hours in column (7) is defined as in equation (8). TDI indicates whether a Temporal Disability Insurance is available at the state of residence. Controls include age3 and year dummy variables.
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rate is 0.5% and the TSLS estimate is 0.085% very similar to the values obtained using the entire sample. The estimated depreciation rates are comparable to those found in the existing literature. Many authors consistently find that displaced US workers face large and persistent earnings losses upon re-employment in the range of 10% to 25% per year of non-participation, (see for example, Bartel and Borjas, 1981; Ruhm, 1987; Jacobson, LaLonde and Sullivan, 1993; Fallick, 1996). Mincer and Ofek (1980), use panel data and find that one year of nonparticipation results in 3.3% to 7.6% wage loss in the short run for married women. Mincer and Polachek (1974) find that motherhood-related work interruptions lead to a 4.3% annual wage loss for women with at least some college education. Table 8 reports OLS estimates of depreciation rate by education level and by the number of previous children. The depreciation rate for women with more than high school education is slightly higher than that of women with 12 or less years of schooling, 0.53% compared to 0.49%, see columns (1) and (2).14 Columns (3) and (4) report results for women who had their first birth during the survey and for women who already had children. The depreciation rate following the first childbirth is 0.3% compared to 0.5% following a higher order birth. Selectivity Adjustment The estimations use observations of wages before and after maternity leave. However, not all women return to the labor force while still in the survey. Truncated non-participation spells might be correlated with longer maternity leaves. To correct for this potential selection I implement the conventional two-step selectivity adjustment procedure outlined in Heckman (1979). Selectivity adjusted results are reported in Table 9. The sample includes women with non-zero and truncated maternity leaves. In the first-stage I estimate the probit selection model using all exogenous variables and number of months the mother is observed in the survey after the childbirth, second stage outcomes are reported in column (1). Estimations in column (2) also include own education, spousal education, spousal income, spousal income squared and interest income to control for a non-random selection. The estimates are slightly above the OLS results reported in column (1) of Table (7), suggesting that the depreciation rate is not very different for the truncated observations. 14



Table 10 documents a higher net accumulation rate for more educated women. Thus, the forgone human capital accumulation might be higher for the more educated. This result is in line with Anderson, Binder and Krause (2002) who find that more educated mothers experience larger wage losses and with Zhang (2011) who shows that on-the-job search intensity of educated women declines after the first birth.
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Table 8: Human capital depreciation rate, OLS, using the births subsample education


Change in hours Age Age2 Black Metro Children Ln(Sp. hours) Ln(Sp. hours)2 Const.



education>12 first child (2) (3) -0.0053 -0.0034 (0.0024)



(0.0031)



second+ child (4) -0.0051 (0.0027)



-0.0668



0.0754



-0.0424



0.1171



(0.0724)



(0.0447)



(0.0577)



(0.0521)



-0.4017



0.2553



0.2544



0.0488



(0.2793)



(0.2298)



(0.3014)



(0.2117)



0.0128



-0.0092



-0.0090



-0.0022



(0.0092)



(0.0073)



(0.0098)



(0.0067)



-0.1340



0.0480



-0.0889



0.0674



(0.0975)



(0.0547)



(0.1126)



(0.0554)



-0.0515



-0.0039



0.0083



-0.0239



(0.0529)



(0.0301)



(0.0468)



(0.0324)



-0.0314



0.0177



(0.0185)



(0.0145)



1.1464



0.2710



-0.0491



0.5742



(0.4794)



(0.2562)



(0.2119)



(0.4819)



-0.1340



-0.0639



-0.0038



-0.0930



(0.0641)



(0.0381)



(0.0370)



(0.0642)



1.7638



-2.3671



-2.0932



-1.1173



(3.0334)



(2.4207)



(2.9518)



(2.3932)



N 283 955 459 779 R2 adj. 0.0384 0.0305 0.0179 0.0269 Note: Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. Hourly wage and hours before are calculated as an average of observations of twelve to three months before the birth. Hourly wage and hours after are calculated over a year after return from maternity leave. Change in wage is defined as the difference between ln(wage after) and ln(wage before). Change in hours is defined as the difference between ln(hours before) and ln(hours after) see equation (8). TDI indicates whether a Temporal Disability Insurance is available at the state of residence. Controls include age3 and year dummy variables.
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Table 9: Human capital depreciation rate (δ), selectivity adjusted results



Maternity leave (δ) Change in hours Age Age2 Age



3



Black Metro Children Ln(Sp. hours) Ln(Sp. hours)2 Const.



rho



(1) -0.0050



(2) -0.0045



(0.0024)



(0.0018)



0.0554



0.0566



(0.0439)



(0.0433)



0.1475



0.1380



(0.1536)



(0.1555)



-0.0054



-0.0051



(0.0050)



(0.0051)



0.0001



0.0001



(0.0001)



(0.0001)



0.0293



0.0286



(0.0531)



(0.0526)



0.0079



0.0087



(0.0305)



(0.0294)



0.0135



0.0150



(0.0109)



(0.0119)



0.0758



0.0841



(0.2047)



(0.1979)



-0.0259



-0.0273



(0.0289)



(0.0286)



-1.1272



-1.0797



(1.5494)



(1.5557)



-0.1419



-0.1288



(0.2695)



(0.3402)



Wald test, p-value 0.7049 0.5985 N 1238 1216 Note: The estimation use Heckman (1979) selection adjustment methodology. Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. Selection instrument in column (1) is the number of periods the mother is in survey after the birth. The instruments in column (2) also include own education, spousal education, spousal income, spousal income squared and interest income.
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4.3 Estimating Work Effort Reallocation The overall wage rate loss associated with childbirth is 3.9% (reported in Table (3)). This loss is decomposed into forgone human capital and effort reallocation. To measure the forgone human capital, I use estimates of depreciation and net accumulation rates. To estimate ) ( the average net accumulation rate, αl − δ , I rewrite equation (7) for women who did not give birth during the survey and were continuously employed. I estimate the following specification (assuming that women who did not give birth did not change their hourly effort): ( ) ∆ ln wi = αl − δ Mi + Xi β + ∆υi ,



(15)



where Mi a random variable drawn from the percentage distribution of the actual maternity leave reported in the second wave of SIPP 1996. I estimate equation (15) for the entire sample, by education level and by number of children. The results are reported in Table 10. The average net accumulation rate is 0.23%, the rate is higher for women with 12 or more years of education, 0.26% compared to 0.13% for high school graduates and dropouts. Childless women have higher net accumulation rate, 0.31%, compared to 0.19% for women with one or more children. To decompose the wage gap I net out the changes in human capital and estimate the following specification: \ ∆ ln wi = β3 Birthi + Xi β + ∆υi ,



(16)



(\) b i ∗ Birthi − αl \ where ∆ ln wi = ∆ ln wi + δM − δ Mi ∗ (1 − Birthi ). The coefficient β3 in equation (16) measures the mean change in hourly work effort (scaled by the σ) of women who gave birth while in the survey, E[σ∆ ln fiM |Birth = 1], (assuming that E[σ∆ ln fiM |Birth = 0] = 0). Estimation results are in Table 11, column (1) reports the overall wage rate gap of 3.9%. Using the OLS estimate of depreciation rate, 0.4%, I find that about two thirds of the overall wage loss is explained by the forgone human capital accumulation while on maternity leave, reported in column (2). Taking into account education specific and number of children specific parameters the portion of wage loss explained by forgone human capital is larger, reported in columns (3) and (4). Results that use the TSLS or TSTSLS estimates are reported in column (5). These results suggest that, on average, women increase their hourly effort inputs at work after returning from maternity leave. The same conclusion follows when using the job stayers subsample, column (6). 25



Table 10: Human capital net accumulation rate



”Leave” Education Sp. education Age Age2 Black Metro Children Const.



all (1) 0.0023



education


education>12 (3) 0.0026



no children (4) 0.0031



children>0 (5) 0.0019



(0.0009)



(0.0016)



(0.0010)



(0.0016)



(0.0010)



-0.0048



0.0004



-0.0060



(0.0022)



(0.0047)



(0.0025)



0.0039



0.0015



0.0038



0.0049



0.0029



(0.0019)



(0.0034)



(0.0020)



(0.0033)



(0.0023)



-0.0140



-0.0395



-0.0034



-0.0279



-0.0111



(0.0088)



(0.0154)



(0.0105)



(0.0151)



(0.0127)



0.0002



0.0005



0.0000



0.0004



0.0001



(0.0001)



(0.0002)



(0.0002)



(0.0002)



(0.0002)



-0.0116



-0.0194



-0.0068



-0.0130



-0.0081



(0.0140)



(0.0248)



(0.0170)



(0.0292)



(0.0161)



0.0060



0.0064



0.0060



0.0040



0.0058



(0.0089)



(0.0155)



(0.0109)



(0.0187)



(0.0101)



0.0054



0.0035



0.0081



(0.0038)



(0.0063)



(0.0049)



0.3148



0.7761



0.0849



0.6246



0.3138



(0.2279)



(0.3416)



(0.2871)



(0.2436)



(0.2228)



N 7082 2006 5076 1992 5098 R2 adj. 0.0112 0.0103 0.0111 0.0099 0.0113 Note: Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. Controls include age3 and year dummy variables.
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Table 11: Family gap net of changing human capital: effects of childbirth on effort reallocation



Birth, {0,1} Education Sp. Education Age Age2 Black Metro Children Const.



N R2 adj.



TSLS/ job stayers OLS: OLS: TSTSLS: TSLS: δ and α − δ vary δ and α − δ vary δ δ = 0.85 (3) (4) (5) (6) -0.0031 -0.0057 0.0217 0.0140



no correction (1) -0.0386



OLS: δ = 0.4 (2) -0.0092



(0.0093)



(0.0093)



(0.0093)



(0.0093)



(0.0094)



-0.0016



-0.0020



-0.0021



-0.0021



-0.0025



-0.0024



(0.0019)



(0.0019)



(0.0019)



(0.0019)



(0.0019)



(0.0019)



(0.0094)



0.0007



0.0006



0.0001



0.0006



0.0006



0.0006



(0.0016)



(0.0016)



(0.0016)



(0.0016)



(0.0017)



(0.0017)



-0.0431



-0.0497



-0.0504



-0.0483



-0.0609



-0.0581



(0.0603)



(0.0603)



(0.0604)



(0.0604)



(0.0608)



(0.0607)



0.0010



0.0012



0.0013



0.0012



0.0016



0.0015



(0.0018)



(0.0018)



(0.0018)



(0.0018)



(0.0019)



(0.0019)



-0.0007



-0.0024



-0.0028



-0.0025



-0.0051



-0.0044



(0.0130)



(0.0130)



(0.0131)



(0.0131)



(0.0132)



(0.0132)



0.0085



0.0088



0.0088



0.0087



0.0093



0.0092



(0.0078)



(0.0078)



(0.0078)



(0.0078)



(0.0078)



(0.0078)



0.0017



0.0021



0.0022



0.0038



0.0027



0.0026



(0.0034)



(0.0034)



(0.0034)



(0.0034)



(0.0034)



(0.0034)



0.5428



0.6094



0.6243



0.5916



0.7413



0.7083



(0.6496)



(0.6499)



(0.6502)



(0.6510)



(0.6552)



(0.6534)



9161 0.0094



9161 0.0078



9161 0.0081



9161 0.0078



9161 0.0103



9161 0.0093



Note: Robust standard errors in parentheses. The statistics are weighted using longitudinal weights provided by the SIPP. Hourly wage and hours before are calculated as an average of observations of twelve to three months before the birth. Hourly wage and hours after are calculated over a year after return from maternity leave. Corrected change in wage or hours is defined as the difference between ln(wage before) and ln(wage after) plus depreciation minus accumulation of human capital. For women who did not have a birth the dependent variables are defined over a similar spells. Controls include age3 and year dummy variables.
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Following childbirth, women spend 5.5 months out of the labor force and work 2 hours less (6.6%) upon return to the labor force, on average. The decline in hours worked allows to increase the amount of effort exerted per hour of work. This result is in line with Becker (1985) work-effort hypothesis if time demands of childcare are more important than energy demands of childcare. The overall effective labor declines due to shorter work hours which explains the lower post-motherhood accumulation rate of human capital.15



5 Conclusion The negative impact of motherhood on individual wages is a well-established empirical fact. There are three dominant explanations for the family gap in the existing literature. First, work interruptions associated with birth and child rearing reduce human capital accumulation and play an important role in explaining the family gap. Second, previous studies argue that there is a negative selection into motherhood but conclude that unobserved heterogeneity cannot explain the family gap. The third dominant and commonly residual explanation for the family gap follows from the work-effort hypothesis: energy demands of childcare may reduce hourly work productivity and lead to a lower pay. There is a little support for this explanation in studies that attempt to measure work effort of mothers. Most studies that examine the work-effort hypothesis implicitly assume that effort allocation is orthogonal to other labor market decisions. If such assumption holds, each explanation can be addressed independently. This study shows that this is not the case. There is a positive correlation between the duration of maternity leave and post-maternity leave hourly effort at work. I propose a dynamic version of Becker’s (1985) framework in which human capital is accumulated in a learning-by-doing process and time and energy demands of childcare vary across families. Thus, hours worked, effort and maternity leave are determined simultaneously and are potentially correlated. Accounting for this endogeneity, I decompose the wage loss associated with motherhood and examine the role of work interruptions on human capital and post-motherhood effort reallocation. I also show that selection into motherhood or into the timing of birth cannot explain the family gap. To examine the effects of childbirth on wages I use a first-differences specification. For women who had a child while in the survey the wage change is constructed using before 15



A related finding is documented in the gender gap literature. Gender earnings gap widens over the course of career for higher educated professional workers (Bertrand, Goldin, and Katz, 2010; Wood, Corcoran, and Courant, 1993; Manning and Swaffield 2008). Sasser (2005) and Chen and Chevalier (2012) show that this widening gap is due to lower hours worked by women.
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and after maternity leave observations. The overall loss in hourly wage growth following childbirth is 3.9%. I decompose this wage loss into forgone human capital accumulation and changing effort at work. To obtain an estimate of human capital depreciation rate, I use a subsample of women who had a child while in the survey. For these women, the change in hourly wage is driven by the time they spent out of the labor force on maternity leave and by effort reallocation. The monthly depreciation rate is estimated at 0.4-1%. Using a subsample of women who were continuously employed and did not have children while in the survey, I estimate the average monthly net accumulation rate: 0.2% for women with children and 0.3% for women without children. I construct the change in human capital for each woman and net it out from the overall change in hourly wage. The remaining difference in wage rate between women who had a child while in the survey and those who did not is interpreted as a result of changing effort at work. I find no decline in effort exerted per hour of work upon return to work. On the other hand, hours worked decline by 6.6% after childbirth, leading to the overall decline in effective labor, which explains the lower human capital accumulation rate of women with children. I conclude that the post-motherhood loss in hourly wage is driven entirely by reduced human capital accumulation.
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Q: Who does Staci get to help her investigate who stole the top? A: â€œSherlockâ€� Gooz. Q: Who does ... your teacher calls Eric to her desk. She accuses Eric of copying the ... There is no such thing. When. Phil Lollar turned in this script, the sou
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that we do not need a certain toy or car or house just because we desire it. If something we desire or the ... book with him to school tomorrow. The next day, Eric ...














[image: alt]





TFP #17 A Conscious Effort 

desires off? A: Our current culture has a real problem with this. We have been painstakingly taught through advertising how to feel great desire for things that we ...
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