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ABSTRACT 

 

The difficulties in accessing and affording child care present an obstacle to employment for 

many women. Public school mitigates this obstacle by providing a form of free child care for 

mothers whose children are old enough to attend, but it is not available during the summer 

months. If child care is a significant factor in mothers’ decisions to work, then they will be 

likelier to work during the school year when child care is in place for at least part of the day. 

This study investigates the effect of summer months on mothers’ employment and how the effect 

is mediated by the age of a mother’s youngest child. An analysis of Current Population Survey 

data finds that mothers with a youngest child age five or six are less likely to be employed in 

June or July, and those with a youngest child age seven or eight are less likely to be employed in 

July. Married mothers are mostly responsible for this effect: when examined separately, they are 

found to have a lower probability of employment in July when the youngest child is between five 

and twelve years old. The child care which public school provides is a significant factor in the 

employment decisions of mothers, especially mothers with spouses. 
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I. Introduction  

 

Women have increasingly entered the work force over the past four decades. Nearly 60% 

of women age 16 or older were labor force participants in 2009, whereas only 43% of women 

participated in 1970.
1
 In comparison, men’s participation, though slowly declining, still remains 

at over 70% (U.S. Bureau of Labor Statistics, 2010a). Among women with children under age 

eighteen, 72% are employed. However, employment varies significantly among this group 

according to the child’s age. Those with children age six and under are much less likely to be 

employed than those with older children: only 64% of the former group is in the labor force 

(U.S. Bureau of Labor Statistics, 2010b). The surge of women entering the labor market has 

leveled off since the late 1990’s, despite the fact that more mothers are raising children on their 

own and many couples find two incomes to be necessary. The trend in women’s and men’s labor 

force participation is depicted in Figure 1.  

Women’s wages, in addition to their labor force participation, lag behind those of men 

historically and in the present day, as shown in Figure 2. The gap between men’s and women’s 

wages is smaller than in the past, but still in 2009 women’s average full-time weekly wage was 

80% of men’s average wage (U.S. Bureau of Labor Statistics, 2010c). This wage gap is partially 

explained by women’s tendency to move in and out of the labor force (Hotchkiss and Pitts, 

2007), due to childbirth and child rearing. Intermittency in employment reduces mothers’ work 

experience, which depresses wages—though lowered productivity or discrimination from 

employers may also result in their lower wages (Budig and England, 2001). Lengthy exits from 

the labor force tend to take place during children’s early years of life, but changes in child care 

situations may necessitate exits when children are older as well. 

                                                 
1
 Time trend data is not available for the subset of women who are likelier to be raising children: those 25-64 years 

of age. In this group in 2009, 72.2% of women and 85.6% of men were employed. 
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Child care presents an obstacle to consistent employment for many women, and the 

magnitude of this impediment varies depending on family structure, skill level, season, and other 

factors. If mothers do not have a non-working partner who can assume child care responsibilities, 

they must find an appropriate form of care for their children if they are to be employed. Care can 
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Figure 1: Labor Force Participation by Sex, 1970-2009
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be difficult to access or afford, however, and many mothers choose to stay home and care for 

their children themselves, some collecting welfare in the process, rather than seek employment. 

The disruption in their employment may interfere with their ability to establish economic 

security. This may be true because they are single and therefore the sole earners in the 

household, or because they are married but unable to achieve lasting security through a partner’s 

income due to divorce or their partner’s job loss.  

Securing child care is more difficult during the summer months, when mothers cannot 

depend on public school or Head Start programs to care for their children. Without a free or 

inexpensive form of child care, employment becomes less economic. Thus it is expected that 

during the summer months mothers will be less likely to be employed than during the school 

year, and the strength of this effect will depend on the needs of the mother’s children as 

determined by their ages. Summer will have little effect on mothers whose children are old 

enough to care for themselves, and a greater effect on mothers of younger children. This study 

builds on past research on the relationship between child care costs and mothers’ employment by 

analyzing basic monthly data from the Current Population Survey. Like Gelbach (2002), who 

treated children’s entry into kindergarten upon turning five years old as an instant, full child care 

subsidy for mothers, it relies on children’s entry into school as a proxy for child care 

subsidization. However, non-summer months, rather than a child’s reaching school age, are used 

as the proxy for a subsidy. Variation in mothers’ employment according to whether it is a 

summer or non-summer month reveals the effect of the implicit subsidy. This further illuminates 

the impact of school, and by extension child care subsidization, on mothers’ labor force 

participation. 
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II. Background 

Public School: 

Public schools in the United States begin at the kindergarten level, though Georgia, 

Florida, and Oklahoma offer public pre-school and several other states are moving toward this 

policy. Children generally become eligible for kindergarten at age five; the precise cut-off for 

birthdate varies considerably by state, with 35 states setting the date between August 31 and 

October 16 but several choosing later dates (McMacken, 2008). Figure 3 depicts the distribution 

of cut-off dates among 42 states that have state-wide cutoffs; some states leave the matter to 

local education agencies. Most children attend kindergarten by age five if not by age four, 

though some enter later because the compulsory attendance age is higher than the eligibility age. 

Still, by the time a child is five years old, his or her mother generally has access to free child care 

for a full or partial day. The proportion of children in full-day kindergarten has been growing, 

and in 2005 it reached 70% (U.S. Census Bureau, 2008). The Head Start program, which offers 

child development services to economically disadvantaged children, provides another free child 

care alternative. The main program serves three- to five-year-olds, and Early Head Start serves 

children from birth to age three. In Fiscal Year 2009, Head Start served 904,000 children, of 

whom 90% were age three to five (U.S. Department of Health and Human Services, 2010); about 

7% of U.S. children in this age range were served by the program. Half of Head Start children 

are in programs that last longer than six hours per day (U.S. Department of Health and Human 

Services, 2005). 
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Child Care Arrangements: 

Children under five who are in a regular care arrangement are most commonly cared for 

by a relative (41%), a child care center (14%), or a care provider in the provider’s own home, a 

form of care known as family child care (10%); other arrangements include preschool, Head 

Start, or care in the child’s own home (Laughlin, 2010). Family child care tends to be more 

affordable, but it is subject to less regulation than formal child care centers and there may be 

higher uncertainty about its quality. A survey of family child care homes found only 9% to be of 

good quality and 56% of adequate quality; a survey of formal centers found 14% good and 74% 

mediocre quality (Helburn and Howes, 1996). Another study finds the most positive caregiving 

is provided in-home to one child, followed by home-based care with low child-adult ratios, with 

center-based care with high child-adult ratios the least positive (NICHD Early Child Care 

Research Network, 2000). Families with limited financial means may choose family child care 
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over formal centers; still, they are less likely than wealthier families to use either homes or 

centers, and more likely to rely on family members. Wealthier families can afford high-quality 

centers or care in their own homes. In the summer, 11.7% of families below the poverty level use 

a child care center and 3.5% use a family child care home, while the numbers for those above the 

poverty level are 16% and 7% respectively. Furthermore, 48% of those in poverty have no 

regular child care, compared with 40% of families not in poverty (Laughlin, 2010). 

 

Child Care Costs, Credits, and Subsidies: 

Child care costs are high and rising: since 2000, the cost of care has risen twice as fast as 

the median income of families with children (White House Middle Class Task Force, 2010). The 

average cost of care per year for a four-year-old child in 2009 ranged from approximately $4,000 

in Mississippi to over $13,000 in Massachusetts, with the cost in Massachusetts comprising 47% 

of the median income of a single mother in the state (NACCRRA, 2010). For 40% of low-

income single mothers who pay for care, child care costs absorb at least half of their cash income 

(Wertheimer, 2003). The Child and Dependent Care Credit (CDCC) and federal child care 

subsidies help to defray these costs. The CDCC, which is currently set at $3,000 for one child 

and $6,000 for two or more children, benefits mainly middle- and upper-class families because it 

is non-refundable and many families with low-incomes do not pay any federal income tax. In 

2006, 41% of CCDC benefits were received by those in the top quintile of the income 

distribution, while 4% were received by those in the bottom two quintiles (Rohaly, 2007). 

Child care subsidies provided outside of the tax system are, in contrast, dispersed to 

families with low incomes. They are distributed through the states via the Child Care and 

Development Fund (CCDF), which made available $2.9 billion in mandatory and matching funds 
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and $2.1 billion in discretionary funds for FY2010 (U.S. Department of Health and Human 

Services, 2011a). States are permitted to transfer up to 30% of Temporary Assistance for Needy 

Families (TANF) funds to CCDF, and can also use TANF to fund child care directly. In FY2009, 

a total of 953,400 families received subsidies through CCDF (U.S. Department of Health and 

Human Services, 2011b). In order to qualify, families must earn no more than 85% of the state’s 

median income and the qualifying child must be under thirteen years of age. Beyond these 

federal requirements, states have discretion in setting a lower maximum income, subsidy 

amounts, co-payment amounts, and number of new or total enrollees. About one third of eligible 

U.S. children receive subsidies, both because funding is limited and because not all eligible 

families seek assistance (GAO, 2010). CCDF also does not reach many ineligible families who 

still require assistance, since child care can consume a large portion of expenses even for those at 

the median income level. 

While child care subsidies help the poorest families defray the costs of care, child care 

still imposes a significant marginal cost for most women. If mothers’ work is to be economically 

feasible, especially in the summer when public school does not provide some hours of care to 

children who are old enough, child care costs must be surmounted. For some mothers, this may 

mean forgoing quality of care, by using an unlicensed or unreliable family child care home, a 

relative, or a child care center that meets licensing requirements but still does not deliver quality 

care. For some it may mean engaging only in part-time work, or leaving a child unattended 

although he or she is not yet old enough for self-care. Some women may forego work entirely 

and rely on other income until they can find an affordable, trustworthy child care option. 

Whatever approach is taken, child care will usually weigh heavily on work decisions. 
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III. Literature Review 

A fairly extensive literature explores the effect of child care costs and subsidies on 

mothers’ employment, and is summarized in Table 1. Studies find a negative effect of cost on the 

probability of mothers’ employment, though there is a wide range of the magnitude of the effect 

found. This is explained partially by the differing ages and marital statuses of the populations 

that have been examined and partially by the variation in research methods used. Variation in 

methodology occurs because it is difficult to analyze data on women’s child care usage and work 

behavior. The largest problem is that the wages of women who do not work and the child care 

costs of women who choose not to use paid care are both unobservable. It cannot be known 

whether a woman forgoes work because of high child care costs or because of low wages, or for 

other reasons entirely, because these numbers are not observed. Moreover, child care costs may 

be influenced by the same factors that influence a woman’s decision to work, such as average 

wage rates in a state. If wages are low, women may not seek employment, but child care costs 

may also be low because child care workers receive low wages. In this case the correlation 

between low employment and low costs would be spurious rather than indicative of a true causal 

relationship.  

Maume (1991) circumvents these problems by studying the effect of child care costs on 

the odds of quitting work, rather than on the odds of engaging in the workforce. Using women’s 

reported child care expenditures and employment status in the Survey of Income and Program 

Participation (SIPP), he finds that higher child care payments increase the odds of quitting, 

especially for mothers of preschoolers. These findings cannot speak to how mothers who never 

enter employment are affected by cost. Other studies have used a natural experiment approach.  

Berger and Black (1992) compare low-income, single women using two subsidized day care 
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programs in Kentucky to women on the waiting list for the programs, and find that the subsidy 

increases employment by 8-25 percentage points. However, their study is small and 

geographically specific. Baker and Gruber (2008) use a difference in difference model to 

determine the impact of Quebec’s introduction of a universal child care subsidy for children ages 

0-4, and find that the employment rate of married mothers in Quebec increased 7.7 percentage 

points more than that of other Canadian married mothers in the aftermath of the policy’s 

introduction. Canada’s different social policy landscape, however, limits the implications that 

can be drawn from this study for the United States. 

Numerous studies rely on probit or tobit models with sample selection correction to 

address the problem of unobserved data in the sample. This method involves correcting for the 

fact that not all women work or use child care by using other characteristics to impute each 

woman’s employment status, wages, and child care costs. Selecting characteristics that affect 

child care costs but not wages or employment, and deciding which characteristics are relevant to 

cost, is challenging and leads to much variation in this type of study. Once characteristics are 

selected, the resulting predicted values are then used to construct an empirical model. Some have 

used geographic variation in child care costs to create predicted costs, including Blau and Robins 

(1988), who estimate a price elasticity of employment with regards to child care costs of -0.38 

for married women, and Han and Waldfogel (2001), who find an elasticity of -0.3 to -0.4 for 

married women and -0.5 to -0.73 for single women.  

More commonly, individual characteristics or a combination of individual and 

geographic characteristics are used to predict child care costs for each woman. Kimmel (1998) 

uses individuals’ reports of child care expenditures, along with state-level data on quality and 

child care worker wages, as instruments for child care prices. He finds an elasticity of -0.4 to -0.9 
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for married mothers. Ribar (1995), also studying married women but using a maximum 

likelihood specification weighing women’s decision to work zero hours, part-time, or full-time 

and to utilize paid or unpaid care, finds that mothers with pre-school age children respond less to 

changes in cost of care than other mothers. Using 1985 SIPP data and a two-stage tobit, Connelly 

(1992) finds an elasticity for married mothers of -0.20, with mothers of pre-school age children 

more responsive to cost of care. One study of just single mothers finds an elasticity of 

employment of -0.4 (Connelly and Kimmel, 2003). Another finds that a subsidy to single 

mothers increases their employment by 13 percentage points, or 33 percentage points when 

county dummies are used as instruments for cost of care rather than individual and family 

characteristics (Blau and Terkin, 2007). Anderson and Levine (1999) use individual 

characteristics and geographic location in their sample selection correction, in an analysis of 

early 1990’s SIPP data, and find an average elasticity of -0.36, with the least-skilled women and 

single women exhibiting greater elasticity.  

While most of the literature focuses on the effect of the child care costs that mothers face, 

some studies have examined instead the effect of the implicit child care subsidy inherent in 

public school. Gelbach (2002) uses quarter-of-birth variables from the 1980 U.S. Census as 

instruments for a child’s entry into public school, and analyzes school entry’s effect on mothers’ 

employment using a regression discontinuity design. Among single mothers with no children 

under five years old, public school entry increases labor supply by 6-24%; when a younger child 

is present as well, there is no effect. Among married mothers, school entry increases employment 

by 6-15%, with the presence of a child under five causing little variation. Hours of work are also 

positively affected by a child’s school entry, as are wages—the latter even more so than labor 

supply. When mothers with three- or four-year-old children enrolled in public preschool are 
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considered, mothers’ employment also increases. Cascio (2006) uses the introduction of public 

kindergarten programs into the states over the past fifty years, instead of quarter of birth 

variables, to determine the effect of public school on mothers’ employment. Her results indicate 

that public school increases the employment of single women with a five-year-old and no 

younger children, but has no effect on all other groups. 

Using Gelbach’s method, Fitzpatrick (2010) studies the impact of universal preschool in 

Georgia and Oklahoma on mothers of children who meet the age eligibility cut-off. She finds 

that universal preschool has no significant effect on mothers’ employment and suspects that a 

general downward trend in female labor supply elasticities is responsible. Other explanations are 

possible, however, particularly because her analysis focuses on only two states and because both 

states’ programs were transformed from targeted programs to universal ones fairly close to the 

time of her analysis. Research on Argentina, which offers universal preschool, provides evidence 

of the effect of universal preschool initiatives that are national in scope. Studies have found that 

areas where more preschool facilities were built experienced an increase in female labor supply 

(Berlinski and Galiani, 2005) and that preschool enrollment increases the probability of a 

mother’s full-time employment and her weekly hours worked (Berlinski and Galiani, 2009). In 

all, the literature provides some indication that public school has a positive impact on mothers’ 

employment; studying the impact of summer months on mothers’ work behavior may provide 

more evidence of this effect.   
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Table 1: Summary of Research on Child Care Costs and Mothers’ Employment 

Study Data Sample Method Findings 

Maume 

 (1991) 

1985 SIPP Single and 

married 

employed 

mothers 

Analysis of child care 

expenditure and 

employment data  

•Higher child care payments increase 

odds of quitting work 

•Stronger effect for mothers of 

preschoolers 

Berger and Black 

(1992) 

1989 telephone 

survey 

Low-income, 

single mothers in 

Kentucky 

Natural experiment  •Subsidy increases employment by 8 to 

25 percentage points 

Baker and 

Gruber (2008) 

1994 to 2003 

NLSCY waves   

Married mothers Natural experiment •Universal child care subsidy increases 

employment by 7.7 percentage points 

Blau and  

Robins  

(1988) 

1980  Employment 

Opportunity Pilot 

Projects Survey 

Married mothers Sample selection 

correction with probit 

•Elasticity of -0.38  

Han and 

Waldfogel  

(2001) 

1991-1994 March 

CPS  

Single and 

married mothers 

Sample selection 

correction with probit 

•Elasticity of -0.3 to -0.4 if married  

•Elasticity of -0.50 to -0.73 if single  

Kimmel 

 (1998) 

1988 SIPP Married mothers Sample selection 

correction with probit 

•Elasticity of -0.4 to -0.9 

Ribar  

(1995) 

1984-1985 SIPP Married mothers Sample selection 

correction with 

maximum likelihood 

specification 

•Mothers with pre-school age children 

less responsive to cost of care  

Connelly 

 (1992) 

1984-1985 SIPP Married mothers Sample selection 

correction with probit 

•Elasticity of -0.20 

•Mothers with pre-school age children 

more responsive to cost of care 

Connelly and 

Kimmel  

(2003) 

1994 SIPP data Single mothers Sample selection 

correction with probit 

•Elasticity of -0.4 

 

Blau and  

Terkin  

(2007) 

1999 National 

Survey of 

America's Families 

Single mothers Sample selection 

correction with probit 

•Subsidy increases employment by 13 

or 33 percentage points 

Anderson and 

Levine  

(1999) 

1990-1993 SIPP Single and 

married mothers 

Sample selection 

correction with probit 

•Average elasticity of -0.36  

•Least-skilled women and single women 

have higher elasticities 

Gelbach 

 (2002) 

1980 U.S. Census Single and 

married mothers 

Natural experiment—  

school as proxy for 

child care 

•Public school increases mothers’ 

employment by 6-24 percentage points 

(if single or by 6-15 percentage points 

(if married) 

Cascio 

 (2006) 

1950 -1990 U.S. 

Census  

 

Single and 

married mothers 

Natural experiment—  

school as proxy for 

child care 

•Public school increases the 

employment of single women with a  

  5-year-old child 

Fitzpatrick  

(2010) 

2000 U.S. Census  Single and 

married mothers 

in GA and OK 

Natural experiment—  

school as proxy for 

child care 

•Universal preschool has no effect on 

mothers’ employment 

Berlinski and 

Galiani  

(2005 and 2009) 

1994-2001 

Argentine 

household survey 

(EPH) 

Single and 

married mothers 

in Argentina 

Natural experiment—  

school as proxy for 

child care 

•Preschool facilities increase female 

labor supply  

•Preschool enrollment increases 

probability of employment  
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IV. Conceptual Framework and Hypothesis 

Numerous factors influence the likelihood of employment for women with children. 

External factors such as the unemployment rate, average wage rates in her locale, and the 

generosity of a state’s social safety net programs will have an impact. A mother’s specific 

potential wage must be considered; if it is low, she sacrifices fewer earnings by not working and 

caring for her child herself, so her probability of employment will decrease. If she has income 

from a partner or from a government assistance program, she will also be less likely to work. 

These wage factors are influenced by her individual characteristics, such as education, skill-

level, experience, age, race, and motivation to work—which also affect her propensity to be 

employed. Women with high educational attainment, who can work in high-skill job sectors, are 

more likely to find positions that afford flexibility. Jobs that permit flexible scheduling or work-

from-home arrangements make it more possible to balance work and family. The nature of a 

mother’s beliefs related to children and family play a part in her employment as well; some 

women believe that a mother’s role is in the home or that institutional child care settings are 

harmful to children, and so they do not seek employment regardless of any economic incentives. 

The availability of child care options further influences a mother’s decision to work. If a 

relative—particularly her own mother or an older child—is available to care for a child for free 

or inexpensively, a mother is more likely to work. If her only option is a child care center but she 

finds available centers are of low quality or too expensive, she may be less likely. Quality of care 

affects her decision and also influences the rates the provider charges. Lastly, the characteristics 

of a state’s child care regulations and subsidy system influence the cost of care a mother faces as 

well as her decision to work. Cost of care, which is a product of the fees charged by the provider, 

subsidy receipt, and tax credits, directly affects her decision as well. Mothers who face lower 
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market child care rates or have access to a child care subsidy are more likely to work. 

Knowledge of cost, quality, and availability is also important. There may be high-quality or low-

cost child care available, or a mother may be eligible for subsidies or programs that would help 

her access or afford child care, but if she is unaware of these options then they will not influence 

her employment. The adjustment cost of arranging child care is also a consideration: it may take 

substantial time and effort to find, research, and interview child care providers. During the 

school year, this cost is amortized over approximately nine months, so the cost per month is 

lower than during the summer, when the cost is absorbed over only three months. It may be more 

cost-effective to not work during the summer than to find a new child care arrangement. 

The characteristics of a mother’s family are factors as well. A husband or partner 

disincentivizes employment if he is employed and earning income, since the mother’s income 

becomes less necessary to the family unit and because child care must be provided by a non-

parent in the event that she works. If he is unemployed, her employment likelihood increases, 

both because her income is needed and because he is available to provide child care. The number 

of children in a woman’s family also influences her work behavior. A greater number of children 

may make child care so expensive or difficult to arrange that employment is not feasible. 

Furthermore, the value that a woman produces by staying at home increases when more children 

are under her care, making non-employment a more attractive choice. The ages of the children 

are also important factors. Mothers with young children who need constant care are less likely to 

work, and mothers with older children are more likely to work.  

When children reach the age requirement to enroll in kindergarten—or preschool in states 

that offer it universally—their mothers essentially gain access to free child care. If a child is in 

school, a mother is more able to work because she only must find and pay for child care for a 
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few hours—or none if the child is involved in after-school programs—rather than for the entire 

day. Therefore mothers whose children are old enough for school should be more likely to be 

employed. By the same logic, mothers should be more likely to work during the school year than 

during the summer, when public schools are closed. This study proposes that the probability of 

employment for mothers is higher during non-summer months than during summer months, 

especially July, when schools are closed for the entirety of the month. Furthermore, the 

employment of mothers with older children will be minimally affected or unaffected by summer 

months. Those with young but still school-age children will be more affected by summer months, 

as these children require more care.  

 

V. Data and Methods 

Data Source: 

This study uses the Current Population Survey (CPS), which is conducted by the U.S. 

Census Bureau for the Bureau of Labor Statistics, and consists of a basic monthly survey and 

supplemental questionnaires conducted yearly or at longer intervals. The CPS is the country’s 

primary source of labor force statistics. The basic survey is conducted using a stratified sample 

of 72,000 households in the civilian noninstitutional population. Of the housing units originally 

contacted, 83% are eligible for the interview, and 92% of those eligible respond. Approximately 

60,000 households are surveyed each month. Non-response to specific survey questions is 

minimal. Employment and demographic information is gathered on all members of the 

household age 15 or over, and demographic information is gathered on members of all ages. 

Households are divided into eight rotation groups, which are interviewed for four consecutive 

months, rotated out for eight months, and then interviewed again for four months. Questions 
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regarding earnings are asked only in the fourth month and the eighth month that a household is 

interviewed, known as the outgoing rotation months.  

Data from households in their outgoing rotation months, from all months of 2006 through 

2009, is used in this analysis. Families that reached the end of their rotation in 2006 or the 

beginning of their rotation in 2009, or that did not participate in two outgoing interviews due to 

non-response or a move out of their homes, only appear once in the sample. Other families, 

however, appear twice. The sample is restricted to households with women between 25 and 55 

years of age who have a child under age 18. Mothers with children older than 17 years are 

unlikely to change their work behavior when their children are not in school. Mothers older than 

age 55 differ from other mothers in ways that could bias the analysis: they have more 

employment experience and since they have delayed childbearing, they are likelier to have more 

financial resources, making child care costs less important. Mothers under age 25 also differ in 

that any seasonality in their employment is likely to be influenced strongly by factors other than 

child care. The CPS codes students on summer break from school as non-students, so it is 

impossible to know which women are students during summer interview months. The most 

conservative way to eliminate students is to eliminate women under age 25. Women who are 

students are not included because they are likelier to work during summer than during non-

summer months, but the variation is due to their own rather than their child’s school schedule. 

Only married women or single women are included from the 2006 months, so the sample 

underrepresents women with cohabiting partners. Not until 2007 did the CPS include a variable 

specifying the household roster number of a person’s cohabiting partner, making it difficult to 

determine in 2006 if a male in the household is a woman’s partner. Only women who are the sole 

adults in the household can be assumed to be single. Married women in 2006 can be linked with 
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their husbands no matter the number of adults in the household, however, so they are included. 

The original sample of mothers ages 25-55 contains 174,936 observations. Women who were not 

linked to their husbands or partners (3,197) due to either errors in the survey, the husband or 

partner being under 18 years of age, or the partner being of the same gender, as well as those 

whose husbands or partners are missing data on their employment status (2,410), are eliminated 

from the sample. Also dropped are women missing employment data (200). Many more men 

than women are missing this data in the CPS, possibly due to a reluctance to report that they are 

unemployed or stay-at-home fathers, so single women are overrepresented in the sample. The 

final sample is comprised of 169,143 women.  

Data Analysis: 

A probit is conducted using demographic and employment characteristics, with 

probability of employment as the dependent variable.  The model is as follows: 

Pr(employed=1) =  β1X1  +  β1X2  +  β3X3  +  β4X4  +  β5X5  +  β6X6  

+ β72007  +  β82008 +  β92009 + µ 

wherein X1 represents demographic characteristics (age, Black, Hispanic, education), X2 

represents family demographics (presence of employed and non-employed husbands or 

cohabiting partners, presence of grandmother or older sibling, and number of children), X3 

represents dummy variables for the age of the youngest child, and X4 represents either the 

summer season or summer months separately, depending on the specification. X5 represents 

interactions of the dummies for a youngest child ages 3-4, 5-6, 7-8, and 9-12 with the summer or 

separate month dummies, depending on specification. X6 is a set of geographic variables, 

included only in certain specifications of the model, and 2007, 2008, and 2009 are year dummies 

to control for changing macroeconomic factors. Employment is a dummy variable with 1 
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indicating employment and 0 indicating either unemployment or labor force non-participation. 

Some women may exit the labor force entirely in the summer while others may still look for 

work but fail to find a job with hours or location that accommodate child care responsibilities, 

making them unemployed. The distinction between unemployed and not in the labor force is less 

important than that between employment and other states. 

Demographic and personal characteristics that influence employment are included. 

Education is an ordinal variable, with values ranging from one to five corresponding to levels 

from less than a high school diploma to an advanced degree. Education increases the odds of 

employment and the potential wage, so it is a necessary control variable. Age is measured in 

years, and both an age and age squared variable are included to capture the diminishing returns 

to age. Age coincides with higher wages and odds of employment; it also helps control for 

experience, which is unobserved. Race is controlled for with indicator variables for women who 

are Black or Hispanic. Blacks and Hispanics face extra barriers to employment in terms of 

discrimination, lower social capital, and other factors. They are also at a wage disadvantage, so 

controlling for minority status helps to control for differences in potential wage rates.  

The next set of independent variables reflects characteristics of a woman’s family. A 

dummy variable controls for the presence of a woman’s own mother or an older sibling age 13-

17 in the home, given that the youngest child is less than 13 years of age. A child’s grandmother 

or older sibling may provide child care, freeing the mother to work; other relatives living in the 

household might also assist, but probably less commonly or consistently than these. Four 

indicator variables reflect the presence of a husband or cohabiting partner and his employment 

status: one for an employed husband, one for an unemployed husband—which includes those 

unemployed and not in the labor force—one for an employed cohabiting partner, and one for an 
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unemployed cohabiting partner. A husband or partner who is employed and earning an income 

may increase the probability that a woman will not work and will care for her child instead. A 

partner’s commitment to the child may be less than that of a husband, however, especially if 

partner and child are not biologically related, so it is necessary to separate the two effects.  

The effect of unemployed husbands are included because although a non-working 

husband will not increase household income, he will still affect a mother’s work decisions. An 

unemployed husband may help with child care and thus increase a woman’s likelihood of 

employment. Like unemployed husbands, unemployed cohabiting partners may also provide 

child care. Their possibly lower commitment levels, however, may produce a weaker effect on 

women’s employment than that of husbands.’ A set of dummy variables for two, three, and four 

or more children accounts for family size. Two or three children rather than one will presumably 

have differing effects on employment, while once four children are present each additional child 

will not have much impact.  

A series of variables indicate the age of a woman’s youngest child. These indicate if the 

youngest child is 0-2 years old, 3-4 years old, 5-6 years old, 7-8 years old, and 9-12 years old, 

leaving mothers with a youngest child 13-17 years of age as the baseline group. This last group is 

unlikely to need care for their children, so the child’s effect on employment will be limited or 

non-existent. The categories are chosen to correspond to children’s likelihood of being in certain 

care or school settings. A cut-off is made at age 12 not only because children older than 12 are 

unlikely to need care, but also because 12 is the upper limit for receipt of child care subsidies. 

Children ages 0-2 require the most care and are not yet in any sort of schooling, so they pose the 

greatest obstacle to employment. Children ages 3-4 also require much care and are not in regular 

school, but may be enrolled in preschool or Head Start. Children ages 5-6, compared to younger 
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children, are much more likely to be enrolled in public school, but still require a high degree of 

care and often have shorter school days than older children. Children ages 7-8 are enrolled in 

public school but may still need care from their mothers after school, while those 9-12 require 

care to a lesser degree.  

The summer dummy variable takes on a value of 1 if it is June, July, or August and 0 

otherwise, and the dummy variables representing June, July, and August take on a value of 1 if it 

is the respective month. These months are considered separately as well as jointly for two 

reasons. First, the CPS gathers information pertaining to the week containing the 12
th

 day of the 

month, so if a woman began work or left work after this date the effect would not be captured. 

Second, school starting and closing dates vary, as seen in Figures 3 and 4. These dates are set by 

local school districts, not the state or federal government—therefore some students are in school 

for parts of June and August. The mid-month CPS data collection and the varying mid-month 

school starting and closing dates make it likely that the effects of June and August on 

employment will be difficult to detect. Therefore, it is important to consider just July, the month 

which is most certainly a “summer” month in terms of school’s operating status. 
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Figure 4: Kindergarten Start Dates in 14 Cities

Notes: Cities used are Tucson, AZ, Cincinnati, OH, Grand Island, NE, Denver, CO, Austin, 

TX, Tulsa, OK, Bridgeport, CT, Bismarck, ND, San Francisco, CA, Baltimore, MD, Dover, 

NH, Madison, WI, Chicago, IL, Portland, OR, New York, NY, Pittsburgh, PA, Boston, MA, 

Nashville, TN, Mobile, AL. Dates as listed on school districts’ websites.
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Figure 5: Kindergarten Closing Dates in 14 Cities

Notes: Cities used are Tucson, AZ, Cincinnati, OH, Grand Island, NE, Denver, CO, Austin, 

TX, Tulsa, OK, Bridgeport, CT, Bismarck, ND, San Francisco, CA, Baltimore, MD, Dover, 
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 Four of the dummy variables for youngest child—those for children 3-4, 5-6, and 7-8, 

and 9-12—are interacted with the June, July, and August dummies to determine the differing 

effect of summer months on employment depending on the age of the youngest child. If 

children’s public school attendance increases the likelihood of mothers’ employment, then 

summer months should have a negative effect on employment probability for mothers with 

school-age children. Since many children age three to four attend preschool or Head Start 

programs, which do not operate during the summer months, their mothers’ employment may be 

higher in the non-summer months. Likewise, children ages 5-6 will generally be in school during 

non-summer months but require care during the summer. This effect may be particularly strong 

since many mothers, as Gelbach (2002) and Cascio (2006) demonstrate, obtain employment 

when their children reach the kindergarten eligibility age. Children ages 7-8 likely cause a 

similar effect of summer months on mothers’ employment. However, because they either have 

more summer activity options or require less care, the effect may be less significant. Children 

ages 9-12 may be even more independent during the summer, resulting in a non-significant 

interaction. 

Analyses are conducted with women employed as teachers included in the sample and 

excluded from the sample. Teachers can maintain employment year-round—and the CPS labels 

them employed year-round as long as they have contracts—while not having to actually work 

during the summer. Table 2 shows the percentage of the sample employed as teachers by month. 

This percentage does not decrease significantly during the summer, which confirms that non-

working teachers in the sample are recorded as employed teachers, as it is unlikely that just as 

many teaching jobs are available in the summer. Summer would therefore have no effect on their 

ability to maintain employment, so excluding them may garner more precise results.  
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Table 2: Proportion of Sample Employed as Teachers 

Month Percentage Month Percentage 

January 6.0 July 5.9 

February 6.4 August 5.6 

March 5.8 September 6.0 

April 5.9 October 5.9 

May 6.5 November 6.2 

June 6.0 December 5.7 

 

Further analyses determine the effect of geographical factors. A variable indicating if a 

woman lives in a metropolitan area controls partially for availability of child care options. Cities 

tend to have more child care options, while in some rural areas the only local option may be a 

family child care home. Dummy variables for region—Northeast, South, Midwest, and West—

partially account for variation in school starting and closing dates. Southern schools tend to start 

and end earlier, while Northeast schools’ dates are set later. An analysis of only mothers living in 

Georgia, Oklahoma, and Florida, the states which offer universal preschool, determines the effect 

of summer months on mothers whose youngest child is preschool-aged. Lastly, results for single 

and married mothers are compared. The employment behavior of single mothers, for whom work 

is a greater necessity, may be less influenced by summer months.  

VI. Results 

Descriptive Results: 

 

Women in the sample are on average 38 years old, and most (67%) have less than a 

college degree, as shown in Table 3. The majority of the women are married (74%), and the 

majority of partners or husbands are employed (91%). Single women comprise 22% of the 

sample, and 6% of all women are employed as teachers. The average weekly wage for women is 

$702—with married women having the highest wages, followed by single women and cohabiting 



24 

 

women—while husbands and cohabiting partners earn an average wage of $1,119, with the 

former earning a much higher wage than the latter. Women’s average wage in the sample is 63% 

that of men’s average wage. This ratio may be low because the sample is comprised only of 

mothers. For married women in the sample, the mean wage in summer is $743 while the mean 

wage in the remaining months is $729, a statistically significant difference. Married women with 

lower incomes may forego work during the summer, resulting in a higher average summer wage. 

A regression of the independent variables on weekly wage for single and married women is 

contained in Appendix A. 

 

Table 3: Demographic Characteristics 

 Mean Standard Deviation 

Age 38.2 7.3 

 Number Percent 

Education    

     Less than High School 15,087 8.9 

     High School 46,409 27.4 

     Some College 51,849 30.7 

     College degree 38,570 22.8 

     Advanced degree 17,228 10.2 

Race   

     White 113,715   67.2 

     Black 17,711 10.5 

     Hispanic 25,485 15.1 

     Asian or Pacific Islander 8,823 5.2 

     Other 3,409 2.0 

Marital Status   

     Married, husband employed 115,318 68.2 

     Married, husband not employed 10,227 6.1 

     Cohabiting, partner employed 5,490 3.3 

     Cohabiting, partner not employed 1,320 0.8 

     Single 36,788 21.8 

Employed as teacher 10,127 6.0 

Observations 169,143  
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As shown in Table 4, which depicts characteristics of mothers’ families, most mothers 

have one or two children (78.3%), with the mean number of children 1.9 and the mean age of the 

youngest child 7.6 years old. 42.0% of the women have a youngest child in the age groups most 

likely to cause seasonal variation in employment—the 5-6 years old (11.5%), 7-8 years old 

(10.7%), and 9-12 years old (19.8%) age groups. About 30% of women in the sample with a 

youngest child under 13 have a potential source of care, their own mother or an older child, in 

the household. Table 5 displays employment status of mothers according to the age of their 

youngest child. Among all mothers, 70.3% are employed, with the lowest percentage employed 

among those with a youngest child age 0-2, and employment levels increasing as the age of the 

youngest child increases. Employment reaches 79.9% for mothers with a youngest child 13-17 

years old. 

Table 4: Characteristics of Family 
   

Age of Youngest Child Number Percent 

0-2 years old 38,456 22.7 

3-4 years old 21,353 12.6 

5-6 years old 19,505 11.5 

7-8 years old 18,099 10.7 

9-12 years old 33,514 19.8 

13-17 years old 38,216 22.6 

   
Number of children    

1 66,576 39.4 

2 65,825 38.9 

3 26,290 15.5 

4 or more 10,452 6.2 

   

Other source of care   

Present 38,693        29.5 

Not present 92,234        70.5 

   
 Mean Standard Deviation 

Number of children 1.9 1.0  

Age of youngest child 7.6 5.2 

Notes: Grandmother or older sibling counted as other source of care. Only applicable for mothers with 

youngest child under 13 years of age. 
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Table 5: Employment Status by Age of Youngest Child 

 Employed Unemployed Not in Labor Force 

 Number Percent Number Percent Number Percent 

All Mothers 118,942 70.3 5,985 3.5 44,216 26.1 

Youngest child 0-2 23,049 59.9 1,274 3.3 14,133 36.8 

Youngest child 3-4 14,104 66.1 813 3.8 6,436 30.1 

Youngest child 5-6 13,586 69.7 747 3.8 5,172 26.5 

Youngest child 7-8 13,103 72.4 692 3.8 4,304 23.8 

Youngest child 9-12 25,314 75.5 1,185 3.5 7,015 20.9 

Youngest child 13-17 29,786 79.9 1,274 3.3 7,156 18.7 

 

 

 

Probit Results: 

 

First a probit is estimated using the SUMMER dummy variable and is compared with that 

using JUNE, JULY, and AUGUST dummies separately. Table 6 displays this comparison, with 

only summer-related variables shown. When SUMMER is used, the interaction of SUMMER with 

the YOUNGEST 5-6 dummy is significant at the 0.1% level: mothers with a youngest child age 

5-6 are 2.9 percentage points less likely to be employed during the summer than during the 

school year. Neither SUMMER itself nor other interactions are significant. When JUNE, JULY, 

and AUGUST dummies are used instead, AUGUST by itself is found to be significant: all 

mothers are less likely to work during this month. The interactions of YOUNGEST 5-6 with 

JUNE and JULY are statistically significant; mothers with a youngest child age 5-6 are 3.7 and 

3.6 percentage points less likely to be employed in June and July respectively. These effects are 

slightly stronger than that found when SUMMER is used and an overall effect is estimated. The 

interaction of JULY with YOUNGEST 7-8 is also statistically significant. Mothers with a 

youngest child 7-8 are less likely to be employed in July, and the effect of July on these mothers 

is not seen when SUMMER is used. Treating summer months separately offers more informative 

results, as it uncovers significant effects that are undetectable when June, July, and August are 
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pooled together. Thus separate month indicators, rather than SUMMER, are used in further 

analyses.  

Table 6: Employment, Summer Months Pooled and Separate 

Dependent Variable: Probability of Employment 

 

Treatment of Summer Months 

 
Combined (a) Combined (b) Separate (a) Separate (b) 

Summer -0.008 -0.003 

 

 

 

(-0.011)  

 

 

June 

 

 0.011 0.004 

  

 (-0.018)  

July 

 

 0.004 0.001 

  

 (-0.018)  

August 

 

 -0.037* -0.013 

  

 (-0.018)  

Summer*youngest 3-4 -0.016 -0.005 

 

 

 

(-0.024)  

 

 

June*youngest 3-4 

 

 -0.036 -0.012 

  

 (-0.036)  

July*youngest 3-4 

 

 -0.045 -0.016 

  

 (-0.037)  

August*youngest 3-4 

 

 0.034 0.012 

  

 (-0.037)  

Summer*youngest 5-6 -0.083*** -0.029 

 

 

 

(-0.025)  

 

 

June*youngest 5-6 

 

 -0.107** -0.037 

  

 (-0.039)  

July*youngest 5-6 

 

 -0.104** -0.036 

  

 (-0.039)  

August*youngest 5-6 

 

 -0.040 -0.014 

  

 (-0.038)  

Summer*youngest 7-8 -0.041 -0.014 

 

 

 

(-0.026)  

 

 

June*youngest 7-8 

 

 -0.033 -0.011 

  

 (-0.041)  

July*youngest 7-8 

 

 -0.108** -0.038 

  

 (-0.041)  

August*youngest 7-8 

 

 0.017 0.006 

  

 (-0.041)  

Summer*youngest 9-12 -0.036+ -0.013 

 

 

 

(-0.021)  

 

 

June*youngest 9-12 

 

 -0.028 -0.010 

  

 (-0.033)  

July*youngest 9-12 

 

 -0.049 -0.017 

  

 (-0.033)  

August*youngest 9-12 

 

 -0.032 -0.011 

  

 (-0.033)  

Observations 

Pseudo R
2
 

169,143 

  0.058 

 
169,143 

 0.058 

 

Notes: Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. (a) columns display probit 

coefficients and (b) columns display effects at the average of all other variables. 
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Table 7 presents probit results when teachers are included in the sample and when they 

are excluded; complete results are available from the author upon request. Not shown here, 

mothers with employed husbands, not employed husbands, and not employed cohabiting partners 

are all less likely to be employed than single women, while those with employed cohabiting 

partners are more likely to be employed than single women. The presence of a grandmother or 

older sibling age 13-17 increases the probability of employment by 5 percentage points. 

Inclusion of this variable lessens the negative impact of younger children on a mother’s 

employment but does not alter the significance or magnitude of the interaction variables. 

Employment decreases with number of children, with the effect smallest with two children, and 

about doubling with the change from two to three or from three to four or more children.  

A youngest child under age 13 has a negative effect on the employment probability, with 

the strongest effect for the youngest children, ages 0-2 years old, whose mothers are 20 

percentage points less likely to work than mothers of a youngest child 13-17 years old when all 

other variables are at their means. A youngest child 9-12 years old has the weakest effect on 

employment: mothers of these children are 4.6 percentage points less likely to work, when 

teachers are excluded from the sample. A youngest child who is preschool age negatively affects 

employment by 13 percentage points, and a youngest child 5-6 years old negatively effects 

employment by 9 percentage points.   

A negative effect of AUGUST on employment is found for all mothers—in August, 

mothers are 1.3 percentage points less likely to be employed. This may be solely a reflection of 

seasonal employment variation, unrelated to children, or it may indicate that all mothers’ 

employment is negatively affected by lack of public school in August. No interactions of 

AUGUST with the youngest child indicators are significant; there is no variation of August’s 
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effect by age of youngest child. When teachers are excluded from the sample, AUGUST is no 

longer significant (p=0.11), indicating that teachers are responsible for its negative effect on 

employment. It may be that many teachers leave their teaching positions in August, just before 

the school year is to begin.  

Mothers with a youngest child age 5-6 are significantly less likely to work in June or 

July, and mothers with a youngest child age 7-8 are less likely to work in July. Variation in 

school start dates may dilute the effect of June and August, so that no significant interactions are 

found with AUGUST, one is found with JUNE, and two are found with JULY. Alternatively, 

June and July may be the only summer months that have a negative effect on mothers of school-

age children. However, the former explanation seems likelier given that many schools are in fact 

closed for almost all of August or almost all of June. The combination in the sample of schools 

closed during August and schools closed during June makes effects more difficult to detect.  

The interaction terms JUNE*YOUNGEST 5-6, JULY*YOUNGEST 5-6, and 

JULY*YOUNGEST 7-8 remain significant when teachers are excluded from the model, and their 

magnitude changes very minimally. An additional interaction term, JULY*YOUNGEST 9-12, 

becomes marginally significant (p=.08), however. Non-teacher mothers with a youngest child 9-

12 are 2.1 percentage points less likely to work in July. This suggests that teachers dull the 

summer effect; when they are excluded, JULY has a significantly or marginally significantly 

negative impact on employment for more mothers—those with a youngest child anywhere 

between 5 and 12 years old.  
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Table 7: Employment, With and Without Exclusion of Teachers 

Dependent Variable: Probability of Employment 

 

Population Included in Model 

 
All mothers (a) All mothers (b) Non-teachers (a) Non-teachers (b) 

Other care source 0.154*** 0.051 0.153*** 0.052 

 

(0.010) 

 

(0.010)   

Two children -0.124*** -0.043 -0.129*** -0.045 

 

(0.008) 

 

(0.008)   

Three children -0.309*** -0.111 -0.318*** -0.117 

 

(0.011) 

 

(0.011)   

Four children -0.537*** -0.201 -0.547*** -0.208 

 

(0.015) 

 

(0.016)   

Youngest 0-2 -0.552*** -0.200 -0.548*** -0.202 

 

(0.013) 

 

(0.014)   

Youngest 3-4 -0.360*** -0.130 -0.357*** -0.132 

 

(0.015) 

 

(0.015)   

Youngest 5-6 -0.251*** -0.090 -0.249*** -0.091 

 

(0.015) 

 

(0.015)   

Youngest 7-8 -0.190*** -0.067 -0.188*** -0.068 

 

(0.015) 

 

(0.016)   

Youngest 9-12 -0.129*** -0.045 -0.128*** -0.046 

 

(0.013) 

 

(0.013)   

June 0.011 0.004 0.006 0.002 

 

(0.018) 

 

(0.018)   

July 0.004 0.001 0.020 0.007 

 

(0.018) 

 

(0.018)   

August -0.037* -0.013 -0.029 -0.010 

 (0.018)  (0.018)   

June*youngest 3-4 -0.036 -0.012 -0.026 -0.009 

 (0.036)  (0.037)   

June*youngest 5-6 -0.107** -0.037 -0.089* -0.032 

 (0.039)  (0.040)   

June*youngest 7-8 -0.033 -0.011 -0.009 -0.003 

 (0.041)  (0.042)   

June*youngest 9-12 -0.028 -0.010 -0.017 -0.006 

 (0.033)  (0.033)   

July*youngest 3-4 -0.045 -0.016 -0.058 -0.021 

 (0.037)  (0.038)   

July*youngest 5-6 -0.104** -0.036 -0.104** -0.037 

 (0.039)  (0.039)   

July*youngest 7-8 -0.108** -0.038 -0.108* -0.039 

 (0.041)  (0.042)   

July*youngest 9-12 -0.049 -0.017 -0.058+ -0.021 

 (0.033)  (0.033)   

August*youngest 3-4 0.034 0.012 0.034 0.012 

 (0.037)  (0.038)   

August*youngest 5-6 -0.040 -0.014 -0.031 -0.011 

 (0.038)  (0.039)   

August*youngest 7-8 0.017 0.006 0.025 0.009 

 (0.040)  (0.041)   

August*youngest 9-12 -0.032 -0.011 -0.023 -0.008 

 (0.033)  (0.033)   

Observations 

Pseudo R
2
 

169,143 

0.058  

159,016 

0.051  

Notes: Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. (a) columns display probit 

coefficients and (b) columns display effects at the average of all other variables. 
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With a control variable for metropolitan status included in the model, JULY*YOUNGEST 

9-12 becomes even less significant (p=.10). The changes that result from excluding teachers and 

controlling for metropolitan status are small, but they seem to occur at the margins in terms of 

variables’ statistical significance, so are important considerations. In subsequent analyses, shown 

in Tables 8 and 9, teachers are excluded from the sample and the metropolitan status indicator is 

included in the model. As seen in Table 8, mothers with a youngest child age 5-6 are 3.3 

percentage points less likely to be employed in June and 3.8 percentage points less likely to be 

employed in July. Mothers with a youngest child age 7-8 are 3.6 percentage points less likely to 

work in July. When controls for region—Northeast, South, Midwest, and West—are included, 

coefficients change little or not at all, and the same interactions remain significant. 

The analysis among solely mothers living in states with universal preschool does not 

produce a significant effect of any summer months for mothers with a youngest child 3-4 years 

old. Due to greater uncertainty regarding whether these children are actually attending school 

than arises when considering older children, conclusions cannot be drawn as to whether this 

reveals a lack of effect of preschool on mothers’ employment or simply a lack of sufficient 

preschool program take-up. In this analysis mothers with a youngest child age 5-6 are not 

significantly less likely to work in June, as they are in the complete sample. This may be because 

of the smaller sample size (11,401) or because Florida, Georgia, and Oklahoma differ from other 

states in ways that influence mothers’ employment. The effect of JULY on mothers with a 

youngest child 5-6 or 7-8, in contrast, becomes much stronger. Mothers in these states with a 

youngest child 5-6 are 23.3 percentage points less likely and those with a youngest child 7-8 are 

17.6 percentage points less likely to work in July. In addition, JULY has a 5.5 percentage point 

negative effect on employment for the remaining mothers—those with a youngest child 0-4 or 9-
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17. This may be a seasonal employment effect present in these states specifically, or it may be 

that JULY affects employment for mothers with a youngest child of any age.  

 

Table 8: Employment, With Geographic Controls 

Dependent Variable: Probability of Employment 

 Geographic Consideration 

 Metropolitan 

only (a) 

Metropolitan 

only (b) 

Region 

 (a) 

Region 

 (b) 

FL, GA, OK 

(a) 

FL, GA, OK 

(b) 

Other care source 0.150*** 0.051 0.153*** 0.052 0.097** 0.034 

 (0.010)   (0.010)   (0.037)   

Two children -0.130*** -0.046 -0.133*** -0.047 -0.187*** -0.067 

 (0.008)   (0.008)   (0.031)   

Three children -0.322*** -0.118 -0.330*** -0.121 -0.301*** -0.112 

 (0.011)   (0.011)   (0.043)   

Four children -0.552*** -0.210 -0.563*** -0.214 -0.475*** -0.181 

 (0.016)   (0.016)   (0.060)   

Youngest 0-2 -0.539*** -0.199 -0.537*** -0.198 -0.517*** -0.194 

 (0.014)   (0.014)   (0.049)   

Youngest 3-4 -0.347*** -0.128 -0.345*** -0.127 -0.241*** -0.089 

 (0.015)   (0.016)   (0.058)   

Youngest 5-6 -0.244*** -0.089 -0.242*** -0.088 -0.144* -0.053 

 (0.016)   (0.016)   (0.056)   

Youngest 7-8 -0.182*** -0.066 -0.180*** -0.065 -0.066 -0.024 

 (0.016)   (0.016)   (0.056)   

Youngest 9-12 -0.125*** -0.044 -0.124*** -0.044 -0.105* -0.038 

 (0.013)   (0.013)   (0.048)   

June 0.006 0.002 0.008 0.003 -0.052 -0.019 

 (0.018)   (0.018)   (0.067)   

July 0.018 0.006 0.018 0.006 0.158* 0.055 

 (0.018)   (0.018)   (0.071)   

August -0.029 -0.010 -0.028 -0.010 -0.036 -0.013 

 (0.018)   (0.018)   (0.066)   

June*youngest 3-4 -0.027 -0.009 -0.027 -0.010 0.016 0.006 

 (0.037)   (0.037)   (0.136)   

June*youngest 5-6 -0.092* -0.033 -0.093* -0.033 0.085 0.030 

 (0.040)   (0.040)   (0.161)   

June*youngest 7-8 -0.013 -0.005 -0.015 -0.005 -0.080 -0.029 

 (0.042)   (0.042)   (0.156)   

June*youngest 9-12 -0.006 -0.002 -0.007 -0.002 0.081 0.029 

 (0.033)   (0.034)   (0.117)   

July*youngest 3-4 -0.062 -0.022 -0.058 -0.021 -0.191 -0.071 

 (0.038)   (0.038)   (0.142)   

July*youngest 5-6 -0.107** -0.038 -0.106** -0.038 -0.462** -0.178 

 (0.040)   (0.040)   (0.151)   

July*youngest 7-8 -0.101* -0.036 -0.100* -0.036 -0.321* -0.121 

 (0.042)   (0.042)   (0.155)   

July*youngest 9-12 -0.055+ -0.020 -0.055 -0.019 -0.005 -0.002 

 (0.034)   (0.034)   (0.123)   
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Table 8 (cont.): Employment, With Geographic Controls 

Dependent Variable: Probability of Employment 
 Geographic Consideration 

 Metropolitan 

only (a) 

Metropolitan 

only (b) 

Region 

 (a) 

Region 

 (b) 

FL, GA, OK 

(a) 

FL, GA, OK 

(b) 

August*youngest 3-4 0.034 0.012 0.036 0.012 0.117 0.041 

 (0.038)   (0.038)   (0.134)   

August*youngest 5-6 -0.027 -0.010 -0.027 -0.009 -0.028 -0.010 

 (0.039)   (0.039)   (0.140)   

August*youngest 7-8 0.028 0.010 0.025 0.009 0.003 0.001 

 (0.042)   (0.042)   (0.143)   

August*youngest 9-12 -0.020 -0.007 -0.021 -0.007 -0.036 -0.013 

 (0.033)  (0.033)  (0.116)  

Metropolitan -0.129*** -0.044 -0.116*** -0.040 -0.078+ -0.028 

 (0.009)  (0.009)  (0.040)  

Observations 

Pseudo R
2
 

157,501 

  0.052  

157,501 

0.055  

11,401 

   0.049  

Notes: Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. (a) columns display probit coefficients 

and (b) columns display effects at the average of all other variables. All variations use metropolitan control at minimum.  

Division of the sample by marital status reveals differing effects of OTHER CARE 

SOURCE, the variables for age of youngest child, and the summer month variables, as seen in 

Table 9. A grandmother or older sibling in the household does not positively affect employment 

for single mothers, while for married mothers it increases employment probability by 7 

percentage points. The negative effect of multiple children is stronger for married mothers. 

Married mothers with three children, for example, are 14.2 percentage points less likely to be 

employed than married mothers with one child, while for single mothers the difference is only 

4.9 percentage points. The effect of a youngest child under age 13 is also greater for married 

mothers, with the impact of a youngest child 3-4 years old nearly four times as strong for married 

mothers and that of a youngest child 9-12 years old five times as strong. A youngest child age 5-

6 decreases a married mother’s probability of employment by 10.2 percentage points and a single 

mother’s by 3.2 percentage points.  
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 Separating the sample by marital status also reveals differing effects of the summer 

months. Just as with the entire sample, married women are less likely to work in June if they 

have a youngest child age 5-6, by 3.5 percentage points, and in July if they have a youngest child 

age 5-6 or 7-8, by 3.8 and 3.7 percentage points respectively. These estimates are almost 

identical to those found for the entire sample of mothers. Married mothers with a youngest child 

age 9-12 are also less likely to work in July, by 3.3 percentage points, an effect not found in the 

grouped analysis. For single mothers, statistically significant interactions disappear entirely, 

though one marginally significant interaction remains: those with a youngest child age 5-6 are 

5.1 percentage points less likely to work in July (p=.08).  

The effect of JULY on cohabiting mothers with a youngest child 7-8 years old is 

statistically significant; these mothers are 18 percentage points less likely to work in July. This 

result is counterintuitive in that presumably the summer effect would be stronger for married 

women, because their partners earn higher wages on average and provide a more guaranteed 

source of income, allowing them to forego work in the summer. Results from the cohabiting 

mothers probit are available in the appendix. In all, the summer month interaction effects found 

in the main sample appear to be driven mainly by the impact of summer months on married and 

cohabiting mothers’ employment.  

  



35 

 

Table 9: Employment by Marital Status 

Dependent Variable: Probability of Employment 

 Married (a) Married (b) Single (a) Single (b) 

Other care source 0.204*** 0.070 -0.023 -0.008 

 (0.012)  (0.019)  

Two children -0.157*** -0.056 -0.061*** -0.020 

 (0.010)  (0.018)  

Three children -0.380*** -0.142 -0.146*** -0.049 

 (0.013)  (0.025)  

Four children -0.653*** -0.251 -0.299*** -0.105 

 (0.018)  (0.035)  

Youngest 0-2 -0.568*** -0.211 -0.363*** -0.126 

 (0.016)  (0.030)  

Youngest 3-4 -0.398*** -0.149 -0.119*** -0.040 

 (0.018)  (0.034)  

Youngest 5-6 -0.276*** -0.102 -0.095** -0.032 

 (0.018)  (0.032)  

Youngest 7-8 -0.215*** -0.079 -0.087** -0.029 

 (0.019)  (0.032)  

Youngest 9-12 -0.157*** -0.057 -0.032 -0.011 

 (0.016)  (0.027)  

June -0.010 -0.004 0.049 0.016 

 (0.021)  (0.041)  

July 0.017 0.006 0.035 0.011 

 (0.021)  (0.042)  

August -0.026 -0.009 -0.029 -0.009 

 (0.021)  (0.040)  

June*youngest 3-4 -0.020 -0.007 -0.059 -0.020 

 (0.043)  (0.086)  

June*youngest 5-6 -0.096* -0.035 -0.108 -0.036 

 (0.047)  (0.087)  

June*youngest 7-8 -0.019 -0.007 0.004 0.001 

 (0.049)  (0.089)  

June*youngest 9-12 0.028 0.010 -0.114 -0.038 

 (0.039)  (0.070)  

July*youngest 3-4 -0.067 -0.024 -0.102 -0.034 

 (0.044)  (0.087)  

July*youngest 5-6 -0.103* -0.038 -0.149+ -0.051 

 (0.046)  (0.085)  

July*youngest 7-8 -0.103* -0.037 -0.046 -0.015 

 (0.050)  (0.089)  

July*youngest 9-12 -0.092* -0.033 -0.011 -0.004 

 (0.039)  (0.071)  

August*youngest 3-4 0.040 0.014 0.001 0.000 

 (0.044)  (0.088)  

August*youngest 5-6 -0.050 -0.018 0.029 0.009 

 (0.046)  (0.084)  

August*youngest 7-8 0.032 0.011 0.035 0.011 

 (0.049)  (0.087)  

August*youngest 9-12 -0.039 -0.014 0.008 0.003 

 (0.039)  (0.071)  

Observations 

Pseudo R
2
 

115,681 

0.057  

35,175 

0.055  

Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. (a) columns display probit 

coefficients and (b) columns display effects at the average of all other variables. 
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VII. Discussion: 

This study examines whether mothers are less likely to be employed in summer months 

than in other months, and whether this effect varies according to the ages of their youngest child. 

It builds on a literature that has found evidence for a negative effect of child care costs on 

mothers’ employment, a positive effect of child care subsidies, and a positive effect of children’s 

entry into kindergarten or preschool. Results indicate that the loss of free child care in the form 

of public school has a negative effect on the employment of married mothers, and to some extent 

single mothers, who have school-age children. June and July negatively impact employment for 

mothers of a youngest child age 5-6, and July also negatively impacts employment for mothers 

of a youngest child age 7-8.  

Sub-analyses show that the influence of July on the employment of single mothers with a 

youngest child 5-6 is only marginally significant, while married mothers are less likely to work 

in June if their youngest child is 5-6 years old and in July if their youngest child is between 5 and 

12 years old. The evidence here suggests that single mothers’ employment is less responsive to 

summer than married mothers,’ which contradicts the findings of Gelbach (2002) and Cascio 

(2006). These authors’ works use data from 1990 and earlier, however, and since passage of the 

Personal Responsibility and Work Opportunity Reconciliation Act of 1996, which reformed the 

welfare system, it has become much more difficult for single mothers to not work and still 

receive public assistance. Studies of the effect of child care subsidies also mostly predate welfare 

reform, so their general finding of a stronger effect of subsidies on single women may not hold 

today. Presently it may be that single mothers must work whether or not school is in session, so 

that even if securing child care is difficult or not possible, their employment behavior does not 

commonly change according to the time of year. 
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The significance of the results for mothers with a youngest child 7-12 years old, beyond 

the age of first school entry, suggests that public school has more than a one-time effect on 

employment when a child enters kindergarten. It appears to increase the odds of employment for 

mothers of children older than kindergarten-age. It could be that the effect is cyclical—that is, 

each year the same women have a tendency to become unemployed or leave the labor force 

during the summer, and to regain employment when the school year begins. Alternatively, it 

could be that different mothers make decisions regarding employment at different times in their 

child’s life, choosing to exit employment altogether or reenter it for good at one point in time, 

and that the aggregate of these decisions produces the effect found in this study. Either scenario 

suggests similar implications for public policy. 

The analysis is limited by the lack of variables for mothers’ potential wages and child 

care costs. Without controlling for these factors, it cannot be known if these omitted monetary 

factors alter the significance or magnitude of the effects found. It may be that many mothers are 

less likely to work in the summer not mainly because of child care costs, but because of a 

combination of low wages and child care costs. In that case, child care subsidies would not be 

sufficient to increase employment. Other key omitted variables are motivation and skill level. 

Women with low motivation to work may sustain a job during the school year, but not exert the 

effort to find child care during the summer in order to continue working. Women with low skills 

may be unqualified for jobs that allow the flexibility conducive to caring for children or that 

provide on-site child care.  

A little over half of the months in the sample occur during a serious recession, which may 

result in underestimation of the impact of summer on mothers’ employment, despite the fact that 

year dummies are included. During a recession, mothers may be more reluctant to stop working 
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during the summer, given that finding employment again in the fall will be quite difficult. When 

jobs are less scarce, summer may be found to have a more negative impact on mothers’ 

employment. Another limitation of this study is the lack of precision regarding school starting 

and closing dates. If individuals’ census tracts were matched with school districts’ calendars, 

then the sample could be limited to mothers whose children are in fact out of school from June 

12
th

 to August 12
th

, the dates to which CPS survey questions pertain. However, even with correct 

matching, women’s employment behavior would not presumably match exactly with these dates; 

some women might maintain a job several days or weeks into their children’s summer break, 

until the situation became untenable, and some might begin work sooner than the child returns to 

school, relying on stop-gap measures of child care for a short duration. These inconsistencies 

would lead to results for June and August that still would be less conclusive than those found for 

July. 

 

VIII. Policy Implications 

 The significant negative effect of summer on the employment of mothers of young 

children indicates that an extended school year could help to maintain mothers’ employment. 

Besides having educational advantages—children have more school days in which to learn 

material and better retain the knowledge and skills gained during the school year when breaks 

are shorter—an extended school year would decrease the length of time for which full-time care 

is needed for working parents, reducing the cost burden. A resulting increase in economic 

productivity of mothers, and perhaps of children later in life, could theoretically compensate for 

the additional educational expenditures. School districts lack resources as it is, however, and a 

lengthier school year is not on the political agenda in the United States. A simpler approach to 
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the problem of the nine-month school year is more federal funding of summer programs for 

children. Summer programs can be targeted at low- or middle-income families, making them 

more cost-effective than public school during the summer. This study does not support the 

introduction of universal preschool nationwide, at least not for purposes of increasing mothers’ 

employment. Universal preschool may increase children’s educational attainment, but there is no 

evidence here that it has an impact on mothers’ employment. Additionally, it targets all families, 

including middle and high-income families, instead of reaching only those who have trouble 

affording child care. This makes it, like an extended school year, not the most efficient policy.  

A more direct solution to mothers’ loss of employment during summer is to increase 

funding of child care. Greater child care funding would not only allow more mothers to benefit 

from subsidies and be able to work, it would also allow mothers concerned about quality of care 

to afford a care situation with which they feel comfortable. If more funding were available, 

income eligibility caps could be raised, and more families could be served. A related policy 

change would be greater regulation of child care quality, applied to all types of care whether 

center-based, home-based, or church-based. Greater availability of quality care could assure 

mothers of their children’s safety, allowing them to engage in the labor force more consistently. 

Both regulation of child care and child care subsidies come at a cost, however, the benefits of 

which are not immediately visible.  

Moreover, it is difficult to determine how best to target increased subsidies or summer 

programs provided by the government. This study cannot speak to how women of different 

income levels adjust their work behavior due to child care problems. It does suggest that 

increased subsidy funding should be targeted at low-income married mothers, who might be able 

to maintain employment with a minimal subsidy. There is the concern that married mothers 



40 

 

simply choose not to work during summer because they want to spend time with their children 

and provide care; in that case, the subsidy would go to those who were already motivated to 

work. However, considering that it is mainly middle- to high-income married women who are 

able to actively choose not to work, and they would not be the target of a subsidy, there is not 

great cause for concern in this regard. 

Whether additional subsidies are directed to single women, married women, or both, the 

long-term economic effects must be considered. If subsidies cost more than a woman’s potential 

wages, and do not lead to increased earnings in the future which could compensate for the 

temporary cost, then they may not be the best solution. If they allow mothers higher wages, 

greater ease of employment, and more financial stability later on, then they are likely worth the 

investment. When the positive impact of early education experiences for children is factored in 

as well, the benefit becomes even greater. This impact is important to consider, as it is supported 

by evidence of the benefits of these experiences (Currie, 2001). The impact of quality care on 

children and the impact of women’s employment on their own economic security as well as that 

of the nation as a whole cannot be seen for years and are difficult to measure. Still, they cannot 

be ignored when considering increased subsidization of child care. 

In order to collect more evidence regarding child care costs’ effect on employment, pilot 

studies should be commissioned similar to that conducted in Quebec (see Baker and Gruber, 

2008), where a universal child care subsidy was offered to mothers of children 0-4 years old. 

Though a universal subsidy in any locale is expensive, it is needed in order to determine the 

actual effect of subsidies. Without it, self-selection skews results. The present analysis suggests 

that a subsidy could be provided only to mothers with a youngest child age 5-8, since these 

mothers are most influenced by summer months. It could be offered solely during the summer, 
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while during the school year existing subsidies would still be available for eligible low-income 

mothers. The resulting evidence, combined with existing knowledge about the lower wages 

mothers face as a result of gaps in employment, could motivate greater funding of child care. 

Increased child care funding is an investment that could aide not only mothers with young 

children, but the economy as a whole.  
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Appendix A: Wage Regression 

Table 10: Wages Among Employed Mothers 

Dependent Variable: Weekly wage ($) 

 Married Single  

Age 53.66*** 26.42*** 

 (2.58) (3.28) 

Age-squared -0.58*** -0.23*** 

 (0.03) (0.04) 

Black 193.44*** 175.50*** 

 (1.69) (2.50) 

Hispanic -1.65 -50.90*** 

 (6.87) (5.82) 

Husband employed -7.84 -- 

 (5.61) -- 

Other care source -68.47*** -51.44*** 

 (6.25) (7.00) 

Two children -24.04*** -7.55 

 (4.14) (5.78) 

Three children -71.43*** -26.93** 

 (6.02) (8.60) 

Four children -125.34*** -42.16** 

 (9.59) (13.22) 

Youngest 0-2 82.35*** -10.77 

 (6.90) (10.21) 

Youngest 3-4 59.73*** -3.13 

 (7.20) (9.93) 

Youngest 5-6 35.82*** 7.00 

 (7.06) (9.42) 

Youngest 7-8 22.80** 8.89 

 (7.00) (9.15) 

Youngest 9-12 14.97* 15.73* 

 (6.02) (7.54) 

Metropolitan 109.00*** 117.68*** 

 (4.25) (6.39) 

Summer 10.67** 8.29 

 (3.91) (5.53) 

   

Observations 

R
2
 

77,008 

               0.21 

25,324 

0.25 

Notes: Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. Teachers 

included in sample. 

 

  



43 

 

Appendix B: Cohabiting Mothers Probit 

 

Table 11: Employment, Cohabiting Mothers 

Dependent Variable: Probability of Employment 

 Probit Coefficients Average Effect 

Other care source 0.150** 0.051 

 (0.053)   

Two children -0.058 -0.020 

 (0.041)   

Three children -0.182*** -0.066 

 (0.055)   

Four children -0.268*** -0.099 

 (0.077)   

Youngest 0-2 -0.489*** -0.178 

 (0.064)   

Youngest 3-4 -0.341*** -0.126 

 (0.076)   

Youngest 5-6 -0.309*** -0.114 

 (0.079)   

Youngest 7-8 -0.053 -0.019 

 (0.080)   

Youngest 9-12 -0.182** -0.065 

 (0.068)   

June 0.082 0.028 

 (0.086)   

July -0.027 -0.010 

 (0.089)   

August -0.135 -0.049 

 (0.089)   

June*youngest 3-4 0.060 0.021 

 (0.180)   

June*youngest 5-6 0.115 0.039 

 (0.193)   

June*youngest 7-8 0.062 0.021 

 (0.236)   

June*youngest 9-12 0.076 0.026 

 (0.175)   

July*youngest 3-4 0.206 0.068 

 (0.183)   

July*youngest 5-6 0.133 0.045 

 (0.194)   

July*youngest 7-8 -0.474* -0.180 

 (0.209)   

July*youngest 9-12 0.217 0.071 

 (0.173)   

August*youngest 3-4 0.150 0.050 

 (0.192)   

August*youngest 5-6 0.124 0.042 

 (0.204)   

August*youngest 7-8 0.039 0.013 

 (0.208)   

August*youngest 9-12 0.275 0.089 

 (0.168)  

Observations 

Pseudo R
2
 

6,645 

0.068  

Notes: Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.10. 
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