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Abstract

Abstract: This paper investigates how workplace breastfeeding laws that re-

quire firms to provide a lactation room in the workplace affect the labor market

outcomes of mothers of infants. Summers (1989) predicts that such mandated

benefits depress the demand for mothers of infants and increase their supply and,

thus, depress wages. Building on the insights of Lazear and Rosen (1990) and

Goldin (2014), I argue that such mandated benefits can increase both the demand

for and the wages of mothers of infants who have a strong propensity to increase

their work attachment. Analyzing data in the National Immunization Survey

and the Current Population Survey, I exploit the plausibly exogenous variation

in the timing of state mandates on workplace lactation support. I find evidence

consistent with my theoretical predictions.
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1 Introduction

The federal and state governments in the United States require employers to provide

maternal benefits, including health insurance with comprehensive coverage of childbirth

and maternity leaves with protected job security. Nevertheless, the labor market impact

of these mandated benefits is controversial. Summers (1989) argues that these benefits

depress wages because they increase the employers’ hiring cost for working mothers and

encourage working mothers to supply more labor. Moreover, there may be a decline in

the total labor input, wherein the increase in mothers’ labor supply is weaker than the

fall in demand.

Evidence about the impact of such mandated benefits is mixed. Gruber (1994) finds

that the costs of state-mandated health insurance coverage of childbirth substantially

shift to the wages of the targeted group. In a study of nine European countries from 1969

to 1993, Ruhm (1998) finds that parental leave is associated with increases in women’s

employment and reductions in their relative wages at extended durations. Waldfogel

(1999), who estimates the impact of the 1993 Family and Medical Leave Act, finds that

mandated maternity leaves of up to twelve weeks have no significant negative effects on

women’s employment or wages.

This paper investigates the impact of another type of maternal benefits mandated

at the workplace, breastfeeding support, which unlike the previously studied benefits

such as the parental leave policies that reduce women’s incentive of working, increases

women’s incentive of working. From 1995 to 2012, about half of the states enacted laws

that require employers to provide the benefits.1 Although the wording and detailed

requirements on the breaks and space differ, most states mandate that employers must

provide daily unpaid break time at the nursing employee’s request and make reasonable

efforts to provide a private and clean non-bathroom location.

Workplace breastfeeding support is an attractive setting in which to examine the

1With the exception of Utah, which passed the mandate in 2012, all of the other states that have
passed the mandate did so before 2010, when the Affordable Care Act mandated the workplace breast-
feeding benefits at the federal level.
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labor market impacts of the mandated benefits because the reform lowers the workers’

relative time costs of breastfeeding. This enables women with the most means and ability

to work longer hours, which, in turn, increases their attachment to the workforce. The

amount of breast milk output is determined by the frequency and thoroughness of milk

removal; having breastfeeding breaks daily, usually 20 to 30 minutes every 3 to 4 hours,

increases the duration of breastfeeding, allows young women to continue breastfeeding

after they resuming working, and prevents the early weaning of the child.

Exploiting the plausibly exogenous variation in state-level mandates, I start by es-

timating the impact of workplace breastfeeding support. As I will argue subsequently,

the temporal and spatial variation of the law is plausibly orthogonal to a multitude of

state-level characteristics. I use two nationally representative data sets, the Current

Population Survey and the National Immunization Survey. Breastfeeding outcomes in-

clude the initiation (if the mother ever breastfeeds) and the duration (the number of

weeks) of breastfeeding. The labor market outcomes include outcomes during the ref-

erence week of the survey, such as labor force participation, hours worked last week,

whether hourly wages were received, and the hourly wage if paid by the hour. I also

examine outcomes during the previous year of the survey, such as employment last year,

whether the mother worked full time last year, and last year’s hourly wage.

Using a difference-in-differences framework, I find that workplace breastfeeding ben-

efits increase the number of weeks of breastfeeding by 4.3%, although they have no

impact on the initiation of breastfeeding. Using a triple difference-in-differences frame-

work with males as the primary control group, I find that the labor force participation

rate of mothers of infants increased by 1.16 percentage points. The married mothers

work for 5% longer hours per day and receive a 4.6% higher wage; the single mothers do

not work longer and receive a 3.8% lower wage. There appears to be little sorting of the

observational characteristics, except that the married mothers in the treated states are

less likely to be high school dropouts and are more likely to come from households with

higher incomes; single mothers do not differ according to the treatment status. The
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results are robust to a series of alternative specifications: using males who have infant

children and females who do not have children as alternative control groups; using the

event-study frameworks for the labor market outcomes; and using the hazard models

for results on the duration of breastfeeding.

The findings are consistent with a framework of Summers (1989) extended to allow

two separate labor markets for workers who have high and low productivity—i.e., the

ability to increase their work attachment by working longer hours. The differential

changes of supply and demand in the two markets drive several differential effects of

breastfeeding support on mothers who have high and low levels of work attachment.

First, breastfeeding support at the workplace increases the cost of hiring for both types,

and it shifts the demand curves for both types downward. Second, both types of workers

value the breastfeeding benefits and increase their labor supply. Third, the provision

of longer hours of work (i.e., the increase of work attachment) leads to an increase in

the desirability of the relatively more productive workers, which, in turn, leads to an

upward shift of the demand curve for this high type. The upward shift of demand

outweighs the downward shift of demand caused by higher costs, and so the wages and

the employment of the relatively more productive mothers both increase. In contrast,

the wages of less productive mothers decrease, although the change of their employment

is ex ante ambiguous; the empirical results for less productive mothers seem to suggest

that employment increases and that the shift of supply is larger than the shift of demand.

I assume that the workplace breastfeeding benefits affect the high- and low-type

mothers differently, which is consistent with the literature on the differential compen-

sating methods used by firms for skilled- and nonskilled-workers and for the male and

female workers. For example, my assumption that workers differ in their ability to in-

crease job attachment mirrors Lazear and Rosen (1990)’s assumption that workers differ

in their willingness to leave firms. They argue that job promotion choices depend on the

worker’s propensity to remain on the job, which is important because any firm-specific

learning is lost when a worker leaves the firm.
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To estimate the incidence of the benefits in cross-section and in time series, I next

estimate their spill-over effects (e.g., how workplace breastfeeding benefits affect the

mothers of older children), dynamic effects (whether several years postpartum we see an

effect on the labor market outcomes of mothers who had access to the benefits during

the first postpartum year), and lagged effects (whether in females with infant children

the passage of the workplace breastfeeding benefits created a one-time shock or a stable

effects over many years). I find that the spill-over effects track the pattern of the

dynamic effects, partly because of the mechanical result of the difference-in-differences

specification. However, the workplace breastfeeding support demonstrates a lagged

effect that is different from the dynamic and spill-over effects, and that persists for up

to eight years after the enactment. These findings suggest that workplace breastfeeding

support has a durable impact on the labor market outcomes of the mothers of infants.

Then, exploiting the heterogeneity in the details of the state mandates—whether

state mandates allow longer years of benefits (three versus one year post-birth), allow

breastfeeding in addition to pumping, prohibit discrimination, or have whistle blow-

ers and/or retaliation protection—I estimate the heterogeneous effects of the workplace

breastfeeding benefits and compare these with the benchmark effects. I find that when

the workplace breastfeeding benefit is offered for more than one year or when discrim-

ination against employees who request breaks is prohibited, the employment of the

mothers of infants significantly improves. Allowing both breastfeeding and pumping

does not have a significant effect but having retaliation protection does. Simply encour-

aging the provision of the workplace breastfeeding benefits may lead employers to hire

fewer nursing mothers; but when hired, those mothers work longer hours and receive

higher wages. These findings seem to imply that employers can discriminate against the

less productive mothers on the extensive margins.

Finally, to investigate the channels, I examine occupational differences in temporal

flexibility at the workplace, as defined in Goldin (2014), to see if the effects differ along

the five dimensions of flexibility: time pressure, contact with others, establishing and
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maintaining interpersonal relationships, structural vs. unstructural work, and freedom

to make decisions. I find that the main impact of the workplace breastfeeding benefits

is robust to the additional control of the temporal flexibility at occupational level. In

addition, in occupations that have less flexibility, the increase in labor force participation

is smaller, the increase in hours of work is larger, and the increase in the probability

of working full-time is larger. These findings are consistent with Goldin (2014) who

demonstrates that firms reward individuals who are willing to work long hours and in

particular hours: jobs that provide less temporal flexibility often require higher human

capital and are winner-take-all positions. These are also positions for which considerable

work hours lead to a higher chance of promotion and a larger reward.

This paper contributes to three threads of literature. First, the paper contributes to

the literature that examines the factors that determine the initiation and duration of

breastfeeding. For example, Jayachandran and Kuziemko (2011) find that the preference

for sons impacts the duration of breastfeeding; Chatterji and Frick (2005) show that

the timing and intensity of returning to work affects the probability of initiating and

the duration of breastfeeding. To the best of my knowledge, this paper is the first

to show that breastfeeding support at the workplace causally affects the duration of

breastfeeding.

Second, this paper contributes to the literature that examines the factors that deter-

mine the employment and wages of women who have young children. Previous studies

have found that the female labor supply increases: if women have less commuting time

(Black et al., 2014); if the mother or mother-in-law lives nearby (Compton and Pollak,

2014) or works (Fernández et al., 2004); if during the WWII the state drafted more

males (Acemoglu et al., 2004); where generous childcare subsidies or child care services

are available (Baker et al., 2008; Lefebvre and Merrigan, 2008; Cascio, 2009; Bauern-

schuster and Schlotter, 2015); if women spend less household expenditures on day care

(Blau and Robins, 1988; Connelly, 1992; Blau and Currie, 2006; Hardoy and Schøne,

2015); if women have generous maternity leave (Baker and Milligan, 2008); and if women
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can hire foreign domestic workers as affordable live-in help (Cortes and Pan, 2013). To

the best of my knowledge, this paper is the first to evaluate the causal impacts of the

workplace breastfeeding support on women’s employment and wages.

Third, this paper contributes to the literature that devises quasi-experimental legal

changes to identify the causal effects of labor market policies (Gruber, 1994; Angrist and

Evans, 1998; Klerman, 1999; Levine et al., 1999; Waldfogel, 1999; Bailey, 2006; Baker

and Milligan, 2008; Rossin, 2011; Blau and Kahn, 2013). For example, Bailey (2006)

uses plausibly exogenous variation in state consent laws to evaluate the causal impact of

the birth control pill on women’s labor force participation. Similarly, Baker and Milligan

(2008), who exploit a significant increase in Canadian maternity leave mandates, find

very large increases in mothers’ time away from work post-birth and in the attainment

of critical breastfeeding duration thresholds. To the best of my knowledge, this paper is

the first to evaluate the impact of state mandates on workplace breastfeeding support.

My finding that workplace breastfeeding benefits increase wages, is different from the

predictions made by Summers (1989) and Gruber (1994). My findings also contributes

to the theoretical understanding of the impact of the mandated benefits.

The rest of the paper proceeds as follows. Section 2 reviews the relevant background

information on breastfeeding and laws that affect workplace breastfeeding support. Sec-

tion 3 outlines a simple theoretical framework, while Section 4 describes the data. Sec-

tion 5 presents the empirical strategy and the results of breastfeeding outcomes. Section

6 presents the empirical strategy and the results for the labor market outcomes. Section

7 investigates the possible mechanisms and Section 8 presents additional results for the

labor market effects. Section 9 concludes.
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2 Background

2.1 Benefits of breastfeeding

Breastfeeding has been widely examined in both the medical and the economic litera-

tures. In the medical literature there is broad consensus about the health benefits of

breastfeeding for both the mother and the baby. For mothers, breastfeeding has been

linked to a decrease in postpartum bleeding, an earlier return to pre-pregnancy weight,

and a reduced risk of breast cancer, type 2 diabetes, and postpartum depression. The

potential health benefits for breast milk-fed children are extensive: reduced risk of ear,

skin, stomach, and respiratory infections; fewer cases of diarrhea; and less sudden infant

death syndrome. Over the longer term, breast milk-fed children have a reduced risk

of obesity, type 1 and type 2 diabetes, asthma, and childhood leukemia (United States

Breastfeeding Committee, 2010; Rothstein, 2013).

The results of economics examinations of the causal impacts of breastfeeding on

health and cognitive outcomes have been mixed. For example, Baker and Milligan

(2008) found that additional breastfeeding had no impact on maternal and child health

outcomes, while Belfield and Kelly (2012) found that breastfeeding protects against obe-

sity and improves cognitive outcomes at 24 months and 54 months. Rothstein (2013)

found a small, positive, and statistically significant effect of breastfeeding on the cogni-

tive test scores of young children, but within-sibling results are insignificant.

2.2 Historical trend of breastfeeding

During the 1800s, more than 95% of infants in the U.S. were breastfed, often for two

to four years (Andrews, 2012). An alternative is cow’s milk, which, if tainted, can lead

to diarrhea and other illnesses. With the pasteurization of milk and the sterilization of

feeding vessels, artificial milk became a safe and marketable option. During the 1920s,

scientists also began developing non-milk-based formulas for infants allergic to cow’s

milk. The first soy flour-based non-milk formula became available to the public in 1929
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(Fomon, 2001). As formulas evolved, manufacturers advertised directly to physicians.

In 1929, the American Medical Association formed the Committee on Foods, which

approved the safety and quality of the non-milk formula composition (Stevens et al.,

2009). During the 1940s, formula-feeding was the norm in the United States, and fewer

than 30% of American babies were fed from the breast (Andrews, 2012).

By the 1950s, physicians and consumers had come to regard formula as a well-known,

popular, and safe substitute for breastmilk, and breastfeeding steadily declined until the

1970s (Fomon, 2001). Figure 1 and Figure 2 are taken from Ryan et al. (2002), who

obtained the data from the Ross Laboratories Mothers’ Survey. They show trends in

breastfeeding initiation and duration from the 1960s through the early 2000s. Although

the popularity of breastfeeding decreased during the 1980s, since 1990 there has been a

resurgence of breastfeeding. Figure 3 and Figure 4, which are based on data from the

National Immunization Survey, show that the initiation and duration of breastfeeding

has continued to grow into the 2000s. The American Academy of Pediatrics (United

States Breastfeeding Committee, 2010) currently recommends exclusive breastfeeding

(only breast milk, without water, formula or solid food) for the first six months of a

child’s life and then continued breastfeeding through at least the first year. In 2014,

the percentage of mothers who have breastfed is 79.2%. The percentage of mothers

who are still breastfeeding at various intervals after birth decreases quickly: 49.4% in

the sixth month but only 26.7% in the twelfth month (Centers for Disease Control and

Prevention, 2014).

2.3 Federal laws regarding workplace breastfeeding support

In 1981, the U.S. Court of appeals, Fifth Circuit, ruled that breastfeeding is a constitu-

tional right that is linked to the protected liberties of “individual decisions respecting

marriage, procreation, contraception, abortion, and family relationships.” The court

held that a public employer’s interference with a woman’s decision to breastfeed must

“further sufficiently important sate interests and be closely tailored to effectuate only
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those interests.” However, the US supreme court has not yet examined the ruling, which

is considered an anomaly (Murtagh and Moulton, 2011).

Discrimination against breastfeeding is not equivalent to discrimination based on

gender, pregnancy, or disability. Breastfeeding is not protected by Title VII of the Civil

Rights Act of 1964, which prohibits discrimination on the basis of gender; nor is it

protected by the Pregnancy Discrimination Act of 1978, which amended Title VII to

protect against discrimination “because of or on the basis of pregnancy, childbirth,

or related medical conditions.” Breastfeeding is a normal condition associated with

pregnancy, and the courts have consistently ruled that it is not a disability or protected

by the Americans With Disabilities Act (Murtagh and Moulton, 2011).

By allowing eligible employees to take a total of 12 weeks of unpaid maternity leave,

the Family Medical Leave Act of 1993 indirectly promotes breastfeeding. To qualify,

eligible employees must have worked for at least the 12 previous months and for a

minimum of 1250 hours, must reside within 75 miles of the place of work, and must

work for businesses that employ at least 50 people.

The first federal law to directly support breastfeeding at the workplace was the

Patient Protection and Affordable Care Act of 2010. Section 4207 of the Affordable

Care Act, which amends the Fair Labor Standards Act of 1938, requires employers to

provide reasonable break time and a private location other than a bathroom to express

milk for a child aged up to 1 year. The breaks are unpaid. Eligible employees are those

covered by the Fair Labor Standards Act’s overtime provisions. Prior to the Affordable

Care Act of 2010, legal support of breastfeeding was provided at the state-level only.

2.4 State laws that provide workplace breastfeeding support

Table 1 lists the years that various states passed the “Workplace law.” It summarizes

state laws that require employers to provide unpaid break time and a special space for

expressing breast milk. States that have passed state laws that support breastfeeding

at workplace, such as Hawaii, also are included. I summarized the data using the
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website of National Conference of State Legislatures2, and tables in Andrews (2012)

and Abdulloeva and Eyler (2013). Texas was the first state to pass a version of the

workplace breastfeeding support law.

The details of workplace law differ from state to state. Some states specify the

frequency of the breaks; Oregon, for example, requires “unpaid 30-minute breaks during

each four-hour shift to breastfeed or pump.” Others, such as Georgia, simply require

“daily, unpaid break time.” Requirements about the duration of the benefits also differ.

Colorado allows for up to two years after the child’s birth, while Maine allows up to 3

years. Some states do not specify the number of years that are protected. Details about

the space also vary. Illinois requires “a room or other location, other than a toilet stall,

where an employee can express her milk in privacy,” while Indiana goes so far as to

require that the employer “make reasonable efforts to provide for a refrigerator to keep

breast milk that has been expressed.”

Some state mandates specify that discrimination is prohibited. For example, Maine

stipulates that “the employer may not discriminate against an employee who chooses to

express breast milk in the workplace.” Other states allow for exemptions. Georgia, for

example, stipulates that “the employer is not required to provide break time if to do so

would unduly disrupt the workplace operations.”3

As for enforcement, some states establish a specific committee that collects infor-

mation about possible violations. For example, Rev. Stat. 367-3 requires the Hawaii

Civil Rights Commission to collect, assemble and publish data concerning instances of

discrimination involving breastfeeding or expressing breast milk in the workplace. Other

states specify penalties against violations. California requires that “(a) An employer who

violates any provision of this chapter shall be subject to a civil penalty in the amount

of one hundred dollars ($100) for each violation; (b) if, upon inspection or investigation,

the Labor Commissioner determines that a violation of this chapter has occurred, the

2http://www.ncsl.org/research/health/breastfeeding-state-laws.aspx, accessed April 2015.
3In one case study, Henry et al. (2011) found that employers’ evaluation of feasibility was related to

the size of the business. According to anecdotal evidence that they provide, some employers found it
hard to define privacy in determining an appropriate space, and some employers reported that providing
the breaks disrupted the productivity and elicited protest from coworkers.
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Labor Commissioner may issue a citation.” Oregon specifies that “In addition to any

other penalty provided by law, the commissioner may assess a civil penalty not to exceed

$1,000 against any person who intentionally violates ORS 653.077 or any rule adopted

thereunder.”

2.5 Breastfeeding breaks at the workplace

Attitudes in the workplace about breastfeeding affect whether mothers initiate and

continue breastfeeding for the recommended duration. Educational interventions as

well as counseling, support and training can improve the initiation rates during the

hospital stay and for the next few weeks. Mothers who do not breastfeed may not know

the benefits of breastfeeding, and those who stop early report difficulty with technique

or express concerns that their child is not getting enough food (Baker and Milligan,

2008). Most often, the principal impediment to prolonging breastfeeding duration past

the initial weeks is work. Surveyed mothers say the need to return to work is one of

the main reasons that they stop breastfeeding at about six weeks and it is the principal

reason that many do not breastfeed for longer durations (Schwartz et al., 2002; Fein and

Roe, 1998).

Breastfeeding breaks during workdays facilitate continuing breastfeeding. The breast

milk output is determined by the frequency and thoroughness of milk removal. An

exclusively breastfed baby (under six months) feeds between 8 and 14 times per 24

hours. If mother and child are separated for more than a few hours, the woman herself

must express milk, both to maintain production and to ensure her own health and

comfort. Milk left in the breast beyond 3 to 4 hours signals the body to slow its

rate of production and decrease the woman’s total daily output, which leads mothers

to stop breastfeeding and use formula (United States Breastfeeding Committee, 2010).

Using the 2008 Infant Feeding Practice Survey, Fein et al. (2008) found that during

the first month after returning to work, 31.8% of the workers keep the infant at work

and breastfeed during the work day; 7.9% go to the infant to breastfeed during the
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work day; 2.9% have the infant brought to them to breastfeed during the work day;

52.7% pump milk and save it for the infant; 0.6% pump and discard the milk; and

only 15.9% neither pump nor feed the infant during the work day because they have

stopped breastfeeding. As the proportion of women participating in the labor force

after giving birth has grown, workplace attitudes about breastfeeding have increasingly

affected mother’s decisions about breastfeeding and whether or when to return to work

postpartum. In 2010, 58.8% of women with infant children were in labor force; in 1990

that percentage was only 48.9% (the Current Population Survey).

Providing breastfeeding support at the workplace incurs a cost to the employer.

According to estimates provided by the Minnesota Department of Health and the Texas

Department of Health, the costs of providing a special space and basic amenities, such

as a table, chair, sink, and storage, range from $145 for minimum accommodation to

$525 for maximum accommodation. The costs will be higher if the employer provides

additional benefits, such as coverage of the cost of pumps. An employee could use her

own manual/electric pump, or she could purchase and use an individual kit when her

employer rents a hospital-grade, heavy-duty multi-user pump.

2.6 The validity and relevance of the law as a natural experi-

ment

For two reasons, the law regarding workplace breastfeeding support provides an ideal

setting to study the causal impact of work on breastfeeding. First, since the 1993 change

of the Fair Labor Standards Act (FLSA), the U.S. has not experienced any change in

policies that might affect breastfeeding decisions. In particular, state laws that regulate

workplace breastfeeding support, which were passed during the late 1990s and 2000s,

provide an opportunity to examine changes in recent breastfeeding patterns.4 Second,

only 24 states and the District of Columbia passed a version of the law, and they passed

4The first state law that mandated workplace breastfeeding support passed in 1995. Thus, the 1993
change in the FLSA affected all states, and its effects can be absorbed by the common year fixed effects,
which poses no threat to identifying the effects of the state laws.
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it in different years; this difference in timing creates variation in the degree of exposure

to workplace breastfeeding benefits, which, in turn, provides an opportunity to identify

causal effects.

Figure 5 displays geographical variation in the timing of the workplace breastfeeding

law. There is no clear spatial pattern to the passage and timing of the law. The figure

provides visual evidence that the passage of the law was spatially random.

One concern is that the passage of state laws might be correlated with prior levels

of breastfeeding; that is, states that already have high or low rates of breastfeeding

might pass the law to encourage or further increase the rate of breastfeeding. My

inspection of the institutional background indicates that both possibilities are plausible.

For example, Florida passed its law as “an endorsement of the importance of Florida

infants being breastfed and protect a mother’s right to breastfeed whenever and wherever

she needs to,” and because “Florida has one of the lowest breastfeeding rates in the

nation...This bill would...make women more secure in their right to breastfeed.”5 In

contrast, Minnesota, which passed a version of the law in 1999, has one of the highest

breastfeeding rates in the country.

State level mandates can be used as a quasi-experiment to identify the causal impact

of workplace breastfeeding benefits on women’s feeding and labor market outcomes only

if the mandates do not reflect pre-existing differences in state-level characteristics. Next

I provide empirical evidence that initial state-level characteristics cannot predict the

passage and the time lag of the regulation.

I examine state-level characteristics computed for all 50 states and the District of

Columbia using the 1990 IPUMS Census 1% sample. The variables include characteris-

tics of the total population of the state and women of child-bearing age. I also use the

ideology measures for individual states published in Berry et al. (1998). For example,

characteristics of the total population include the percentage of state population that:

lives in the central metropolitan area, is white, is in the labor force, and is employed.

Also important is average wage income; average welfare income from the government;

5 http://www.flbreastfeeding.org/legislation.htm, accessed April 2015.
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average transfer income received for the child; average firm size; and the percentage of

women who are aged between 15-21, 22-30, and 31-44, are of child-bearing age (aged

15-44), are college graduates, are single, are in the labor force, are employed, or have

child/children. Ideology scores include those of the Republican Party, the Democratic

Party, the governor of the state, the state as a whole, and citizens. These variables are

proxies for the degree of conservativeness of the various states (Berry et al., 1998).

Table 2 shows that no systematic differences distinguish states that did or did not

pass the law. The dependent variable is a dummy variable that equals one if the state

passed the law by 2010 and 0 otherwise. Each cell shows the point estimate and standard

error of the state-level characteristics of interest from a regression of the dependent vari-

able on these characteristics. The regressions are weighted by each state’s population.

Only 2 of the 21 parameters are statistically significant, which suggests that passage of

the law is plausibly exogenous. The significant parameters suggest that certain scenarios

are particularly possible. For example, people who live in central metropolitan areas are

especially likely to work for large firms for whom workplace benefits are critical. In these

areas, workers are especially likely to push for passage of the workplace law. Similarly,

if a large percentage of the residents of a state are women aged 31-44, politicians might

be likely to appeal to these residents by passing the law. These characteristics cannot

jointly predict the passage of the law; the F-statistics is 1.51.

Table 3 demonstrates that state level characteristics cannot predict whether some

states passed the law earlier than others. The dependent variable is the actual year a

state passed the law, minus 1995, which is the first year the law was passed—in other

words, the time lag of the passage of the law. Almost all of the parameters, except for

one—the average welfare income—are statistically insignificant, which indicates that

the timing of the passage of the law is independent from state-level characteristics. If

regressing the time lag on all characteristics, the joint F-statistics is 1.38, which, too, is

insignificant.

Table 2 and Table 3 offer evidence that the issue of selection into passing the law is

14



not significant among the observed state level characteristics that one could test using

the above method. Like Altonji et al. (2005), I assume that if the degree of selection

on the observed characteristics provides insight about the degree of selection on the

unobserved characteristics, it is reasonable to conclude that the state mandates on the

workplace breastfeeding benefits seem to be a valid quasi-experiment. To further control

for the unobserved state-level characteristics, I include in the empirical analysis state

fixed-effects to control for the unobserved state level characteristics that do not vary

by year, state-specific linear/quadratic time trends to control for the unobserved state

level characteristics that vary within each state by year linearly/quadratically, and in

the robustness tests the census-region-by-year fixed-effects to control for the unobserved

region-specific characteristics that vary by year.

Because of the limitations of the data, one cannot directly observe whether employers

actually provide the mandated benefits. According to the Employer Benefits Survey,

the percentage of employers that provide workplace breastfeeding benefits has gradually

risen. For example, the percentage of employers that provide workplace breastfeeding

rooms increased from 25% in 2009 to 34% in 2013. Thus, it is plausible to interpret

the empirical results as an “intention to treat” effect rather than a “treatment on the

treated” effect (Angrist and Pischke, 2008).

3 Theoretical Framework

In this section, I discuss, first, the standard framework on the mandated benefits and,

second, how the model should be modified when we consider workplace breastfeeding

benefits and derive its implications.

Summers (1989) offers the standard framework for comparing the welfare implica-

tions of public provision and mandated benefit programs. Figure 6 illustrates how man-

dated benefits affect the wages of those who receive the benefits. Because it is costly

to provide these benefits, the demand curve shifts downward, by an amount equal to

the monetary costs of the benefits. If workers value the benefits, their supply curve
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should shift downward; the magnitude of the shift depends on how much workers value

the benefits. Depending on the relative magnitudes of the shifts in the supply and the

demand curve, the new equilibrium will always have a lower wage, although the change

in employment can occur in both directions.

Figure 7 illustrates my proposed model. Two types of workers—those with high and

those with low productivity—differ in their ability of increasing their work attachment

by working longer hours. Barriers separate the two markets, which I refer to as high-type

and low-type markets. Differential changes in supply and demand in the two markets

drive the differential effects of breastfeeding support on mothers who have high or low

levels of productivity.

First, breastfeeding support at the workplace increases the cost of hiring both types

because, as Oi (1962) proposes, the cost of employment includes both the wage and the

cost of hiring and training. The latter is, in effect, an investment by the firm in its labor

force, and it creates an element of capital in the use of labor.6 The additional costs of

hiring shift the demand curves for both types downward.

Second, both types of workers value the breastfeeding benefits and increase their

labor supply. It is reasonable to assume that the high-type workers increase their supply

by a larger amount than the low-type because it is easier for them to increase the work

attachment and increase the hours of work, although the relative magnitudes do not

affect the framework’s predictions.

Finally, the provision of longer hours of work—that is, an increase in the work

attachment—leads to an increase of the desirability of the relatively more productive

workers, which, in turn, leads to an upward shift in the demand curve for the high type

only. Because this upward shift of demand outweighs the downward shift of demand

the wages and employment of the relatively more productive mothers both increase. In

6The assumption that labor is a quasi-fixed factor is essential in explaining short-run labor market
behaviors such as occupational differences in the stability of employment and wages. Oi (1962) argues
that because the firm incurs certain fixed employment costs, such as hiring and training costs, the
amortization of these fixed employment costs drives a wedge between the marginal value product and
the wage rate. This creates buffer absorbing short-run variations in product demands, which leads to
occupational differences in the stability of employment and wages.
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contrast, the wages of the less productive mothers decrease, although the change in their

employment is ex ante ambiguous.

My assumption, that the heterogeneous effects of workplace breastfeeding benefits

affect the high- and low-type mothers differently, is consistent with the literature on

the differential compensating methods that firms use for skilled- and nonskilled-workers

and for male and female workers. For example, Lazear and Rosen (1990) assume that

more productive jobs coexist with less productive jobs and that job promotion choices

depend both on the worker’s ability and her propensity to remain on the job, which is

important because any firm-specific learning is lost when a worker leaves the firm. My

assumption that workers differ in their ability to increase job attachment mirrors Lazear

and Rosen’s assumption that workers differ in their propensity to leave firms (females

are more likely than males to leave, and thus they receive a lower wage).

Similarly, Goldin (2014) argues that any explanation of the residual of gender-wage

gap should rely on a labor market equilibrium that has compensating differentials and,

in particular, examines how firms reward individuals who can work long hours and

particular hours. My assumption that productivity is the ability to increase the work

attachment is consistent with Goldin’s (2014) key idea that persistence and continuous

time on the job matter for the residual of the gender-wage gap.

In summary, following Summers (1989), I extend the standard framework on man-

dated benefits by assuming that there are two types of workers who differ in their levels

of productivity, which we can also describe as the ability to increase the work attach-

ment. I derive the following implications for mandated breastfeeding benefits: for the

more productive mothers, their wages and employment both increase; for the less pro-

ductive mothers, their wages decrease, although the change on employment is ex ante

unclear. In the next few sections I test these hypotheses empirically.
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4 Data

I examine data from two nationally representative surveys. First, to estimate the effects

on the labor market outcomes, I use the March Current Population Surveys (CPS),

1990-2010, which I downloaded from the IPUMS. I do not include years later than

2010 because on March 23, 2010, the Affordable Care Act amended the Fair Labor

Standards Act and made the provision of reasonable break time and space for an em-

ployee to express breast milk a federal mandate. To the extent that women’s labor

market outcomes depend on their marital status or, in the case of married individuals,

their partner’s characteristics, I merge partner’s characteristics using the spouse loca-

tion variable. The spouse characteristics include age, levels of education, race, and labor

force participation status.7 The main sample of interest consists of people aged 18-44.

Because our identification comes from state level mandates, and to reduce confounding

factors that are linked to migration, I drop individuals whose migration status one year

ago was moving between states, moving from abroad, or unknown. My sample includes

individuals who during the previous year of the survey have continued to reside in the

same house, have moved only within their county, or have moved between counties but

have remained in the same states.

Second, to estimate the effects on the breastfeeding outcomes, I use the National Im-

munization Survey (NIS) waves of 2003-2013; the sample consists of babies born between

2001 and 2010.8 The NIS is conducted jointly by the National Center for Immunizations

and Respiratory Diseases, the National Center for Health Statistics, and the Centers for

Disease Control and Prevention. It is the only source of nationally representative re-

peated cross-sectional data about the initiation and duration of breastfeeding. The NIS

has collected information on breastfeeding behavior since 2003. The feeding outcome

7The CPS’s spouse location variable also defines non-married partners as spouses. Therefore, one
can have a spouse without being married.

8The NIS data do not report the baby’s year of birth, but they do report the babies’ age as a
categorical variable: 19-23 months, 24-29 months, and 30-35 months. I estimate the year of birth
on the basis of the year of the survey and the age categories. First, I subtract from the survey year
of the babies in these three age categories by 1.75 (=(19+23)/24), 2.21 (=(24+29)/24), and 2.71
(=(30+35)/24), respectively. Then, to find the actual years of birth I round the numbers up or down.

18



variables of interest are determined by the answers to the following two questions: 1.

Was [FILL CHILD’S NAME] ever breastfed or fed breast milk? 2. How old was [FILL

CHILD’S NAME] when [FILL CHILD’S NAME] completely stopped breastfeeding or

being fed breast milk? These answers are generated from recalled memory. Because

the measurement error of the dependent variable can be absorbed by the disturbance

of the regression and ignored as long as the regressors are measured properly (Greene,

2008, p.326), one need not be concerned about the measurement error of these recalled

variables.

5 Empirical results on breastfeeding

5.1 Econometric frameworks

Because the unit of observation in the NIS for breastfeeding outcomes is each baby, the

main framework is a difference-in-differences, or a DD specification:

yist = α + βWorkplacest +X
′

istΓ + θs + θt + θs · t+ εist, (1)

where the outcome variable is one of the following variables: EverBfist, a dummy

variable that equals one if the baby is ever breastfed, or 0 otherwise; log(WeeksBfist),

the log of the number of weeks of breastfeeding, where the number of weeks is censored

at 104 weeks.

The variable Workplacest is a dummy variable that equals one if the state s passed

a version of the workplace breastfeeding support mandates during year t; otherwise it

is 0. The parameter β, which is the parameter of interest, can be interpreted as the

causal impact of providing workplace breastfeeding benefits on the outcome variables,

under the identifying assumption that access to the law is orthogonal to the unobserved

characteristics that also affect the baby’s feeding pattern at the individual level. There-

fore, one needs to control for the observed baby and mother characteristics, state (θs)

and year fixed-effects (θt), and state-specific time trends (θs · t). Xist, which is the vec-
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tor of covariates, includes the following characteristics: baby’s gender; race categories

(Hispanic, black, and other; white is the omitted category); a dummy variable that

equals one if the child ever receives benefits from the WIC (the Women, Infant, and

Child program); a dummy variable that equals one if the baby is a first-born; age cate-

gories of the mother (less than 19 years old, greater than 30 years old, and the omitted

category is aged between 19-30); level of the mother’s education (high school dropout,

high school graduate, and some college, with college graduates the omitted category);

a dummy variable that equals one if the mother is married; the number of children in

the household; and the ratio of household income to the poverty line. εist is a random

error term. I use the OLS model for the impact on EverBfist and a Tobit model for

the impact on log(WksBfist).
9

To test for the existence of anticipation effects (whether the effects started before

the actual enactment of the law) I include PreLawst, which is a dummy variable that

equals 1 if the state s during year t + 1 has the law (otherwise it is 0). The goal is to

determine whether the outcome variables change significantly just before the enactment

of the workplace breastfeeding law.

In some specifications, I also include three dummy variables that indicate the passage

of three other state-level mandates related to breastfeeding (AnyP lacest, Juryst and

Indecencyst). These variables control for the culture of and attitude about breastfeeding

at the state level. The variable AnyP lacest equals one if state s during year t passed

a version of the mandate that allowed nursing mothers to breastfeed in any public and

private space. The variable Juryst equals one if state s during year t passed a version of

the mandate that exempted nursing mothers from jury duty. Indecencyst equals one if

state s during year t passed a version of the mandate that exempted breastfeeding in the

public from being classified as public indecency. Table C.1 in the appendix summarizes

these three other state level breastfeeding-related mandates.10

9The estimates of the marginal effects on EverBfist when a probit model is used resemble those
obtained when the OLS is used. Thus, to ease interpretation, I use the OLS model. The results using
the probit model are available upon request.

10The information is summarized according to the website of National Conference of State Legisla-
tures, Andrews (2012), and Abdulloeva and Eyler (2013).

20



Table 4 provides the summary statistics for the NIS data. The first two columns

present summary statistics for the babies born in states that never passed the workplace

breastfeeding law. Columns 3 and 4 present summary statistics for babies born in states

that have passed the law, but during the period before the law was passed. Columns

5 and 6 present summary statistics for babies born in states that have passed the law,

but during the period after the law was passed.

5.2 Main results on breastfeeding

Table 5 panel A shows the OLS estimates for equation (1) regarding the initiation of

breastfeeding. Column 1, the base line result, is positive but statistically insignificant.

In column 2, there seems to be no anticipation effect: the estimate for the one-year-

before-law dummy, or PreLawst, is almost zero and it is statistically insignificant. In

column 3, the estimate for the workplace breastfeeding support law (which is of a similar

magnitude) remains statistically insignificant; the jury exemption law seems to increase

the probability of breastfeeding. Column 4 controls for region-by-year fixed effects and

column 5 does not weigh the observations using the replication weight; in each case the

estimates remain insignificant. In summary, the workplace breastfeeding support law

does not seem to promote the initiation of breastfeeding.

Table 5 panel B shows the Tobit estimates for equation (1) on the log weeks of

breastfeeding. The estimate for Column 1, 0.0434, is statistically significant at the 5%

level, which suggests that the workplace breastfeeding support increases the latent (un-

censored) duration of breastfeeding by about 4.34%. Given that the average duration of

the observed (censored) duration of breastfeeding is about 20.3 (exp(3.01)) weeks, the

impact is about 6 days (0.88 weeks, or 20.3 × 4.34 weeks). The estimate in column 2

is smaller but it remains statistically significant at the 10% level. The estimate for the

one-year-before-law dummy is very small and statistically insignificant, which suggests

that there is no anticipation effect. The estimate in column 3 is statistically significant,

while the estimates for the other three types of state laws are statistically insignificant,
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suggesting that the causal impact of the workplace breastfeeding support law is robust

after controlling for cultural shifts towards breastfeeding. Column 4 controls for the

region-by-year fixed effects and column 5 does not weigh the observations using the

replication weights; the estimates remain similar and statistically significant. In sum-

mary, the workplace breastfeeding support law increases the duration of breastfeeding

by about 4.3%.

5.3 Alternative explanations for breastfeeding outcomes

As an alternative to the Tobit model, we can estimate the impact of workplace laws

on the duration of breastfeeding using hazard model specifications. This approach al-

lows me to determine whether access to workplace breastfeeding support impacts the

likelihood of stopping breastfeeding.

Figure 8 plots the nonparametric Kaplan-Meier survival estimates for babies born

during state-years who did and did not have access to workplace breastfeeding benefits.

The x-axis, which is the number of weeks of breastfeeding, ranges from 0 to 104 weeks

(the duration is censored at two years). The y-axis is the percentage of babies that,

among all babies are ever breastfed, still are breastfed each sequential week after birth.

Figure 8 shows that babies born in states that offer the workplace breastfeeding benefits

are more likely to be breastfed each week after birth. The difference is statistically

significant at the 5% level.

Table 6 shows the results of the duration of breastfeeding using the hazard model

specifications. The first column employs the exponential proportional hazard model of

the following specification:

λt = α exp[γt + β1Workplacest + β2Motherist

+β3Workplacest ×Motherist +X
′

istΓ + θs + θt + θs · t+ εist]. (2)

Columns 1 to 3 of Table 6 show the estimate of exp(β3), assuming that εist has ex-
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ponential, Weibull or Gompertz distributions. Column 4 shows the result using the Cox

proportional hazard model. The estimate in column 1, -0.036, is statistically significant

at the 10% level, which suggests that access to workplace breastfeeding benefits reduces

the probability of stopping breastfeeding by 3.6 percentage points. The estimates in

columns 2 to 4 are of a larger magnitude and are statistically significant at the 5%

level, implying that access to workplace breastfeeding benefits consistently reduces the

probability of stopping breastfeeding by about 4 percentage points.

5.4 Subsample estimates for breastfeeding outcomes

Table 7 and Table 8 show, respectively, the subsample results of the effects of the

workplace breastfeeding benefits on the initiation and duration of breastfeeding. The

characteristics of interest include: levels of education (high school dropouts, high school

graduates, some college, and college plus), age (younger than 19, 19-30, and older than

30 years old), marital status, race (White, Black, Hispanic, and other), and household

income level (due to top coding I report the estimate for each of the first 5 deciles and

I group the top 5 deciles together as the top 50%).

Table 7 shows that only among single mothers and mothers aged 19-30 do we see a

statistically significant increase in the initiation of breastfeeding. This result suggests

that these two groups probably lack the knowledge and support that would allow them

to start breastfeeding the most, as the initiation of breastfeeding happens at the hos-

pital and within the first few hours of giving birth. For the other groups, workplace

breastfeeding benefits have no impact on their initiation decisions.

Table 8 shows that workplace breastfeeding benefits increase the duration of breast-

feeding among mothers who are high school dropouts yet it decrease the duration among

mothers who have some college education. Among mothers aged 19-30, mothers who are

Hispanic, and mothers who belong to the top half of the household income distribution,

the duration of breastfeeding increases significantly. Workplace breastfeeding benefits

may reduce the racial inequality among nursing mothers yet increase financial inequal-
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ity. In addition, married mothers enjoy a statistically significant increase in duration,

but the increase among single mothers is not statistically significant; this difference be-

tween women of different marital statuses also appears in the effects on labor market

outcomes.

6 Empirical results of labor market outcomes

6.1 Econometric frameworks

To estimate the effects on labor market outcomes, I use a differences-in-differences-in-

differences, or a DDD specification of the form

yist = α + β1Workplacest + β2Mother of infantsist

+β3Workplacest ×Mother of infantsist +X
′

istΓ + θs + θt + εist. (3)

The variable Workplacest is a dummy variable that equals one if the state s during year

t passed a version of the workplace breastfeeding support law; otherwise it is 0. The

variable Mother of infantsist is a dummy variable that equals one if the individual is a

mother of an infant child or if her youngest child is less than one year old. I consider

several ways of defining the control group. My preferred control group is the sample of

males, because they are not eligible for the benefits.

The outcome variable yist is one of the following variables. lfpist is a dummy variable

that equals one if individual i living in state s during year t is in the labor force; otherwise

it is 0. empist is a dummy variable that equals one if, conditional on in the labor force,

the individual is currently employed; otherwise it is 0. AtWorkist is a dummy variable

that equals one if, conditional on being employed, the individual is working during the

reference week of the survey; otherwise it is 0. log(HoursWorkist) is the log weekly

working hours if the individual worked during the reference week. PartT imeist is a

dummy variable that equals one if the individual worked less than 35 hours during
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the reference week, conditional on working during the reference week; otherwise it is

0. HourlyPaidist is a dummy variable that equals one if the individual was paid by

the hour during the reference week, conditional on working during the reference week.

log(HourlyWageLastWeekist) is the log real hourly wage if the individual was paid by

the hour during the reference week, conditional on working during the reference week.11

The parameter of interest is the parameter before the interaction term, β3. My iden-

tifying assumption is that following the establishment of the workplace breastfeeding

support mandates, there should be no systematical differences in outcome variables in

the treated and the control group. Thus, β3 can be interpreted as the causal effects

of workplace breastfeeding benefits on the outcome variables. Because states passed

different versions of the mandate over a period of years, it is difficult to identify alter-

native explanations that could invalidate this assumption. Nonetheless, it is meaningful

to use alternative control groups and perform placebo tests. The control group should

not be affected by workplace breastfeeding support mandates; thus, males are the best

control group. I devise two alternative control groups: males who have infant children

and females who do not have children.

Xist is a vector of individual characteristics, which includes age, age squared, a

dummy variable that indicates non-white status, marital status, female, an interaction

term between female and marital status, levels of education (high school graduates, some

college, and college graduates, with the high school dropouts as the omitted category),

and dummies for industry (the omitted category is the no-industry-information dummy).

θs and θt are state and year fixed-effects, respectively. εist is a random error term.

Because the marginal effects of interaction terms in non-linear models are difficult to

interpret, I use OLS models for the DDD specification. The regressions are weighted by

the personal supplemental weights of the CPS. The robust standard errors are clustered

at the state level.

11Note that all the variables are defined conditionally in order to give them a more accurate meaning.
The results—for example, lfpist and empist—can be multiplied to derive the unconditional result (the
employment-to-population in this case). The selection issue is resolved by the balance checks that are
reported in the next section.
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So far, the outcome variables, which measure the “flow” of the labor market changes,

are all measured during the reference week of the survey. Alternatively, the CPS includes

variables that describe the individuals’ labor market outcomes during the previous year

of the survey, and they measure the “stock” of the labor market changes. Therefore, I

also estimate the following equation:

yist = α + β1Workplaces,t−1 + β2Mother of 1-year-oldist

+β3Workplaces,t−1 ×Mother of 1-year-oldist +X
′

istΓ + θs + θt + εist. (4)

where the variable Mother of 1-year-oldist is a dummy variable that equals one if the indi-

vidual is a mother whose youngest child is 1 year old. The variable Workplaces,t−1 equals

1 if state s during the previous year (t − 1) had already passed the workplace breast-

feeding mandate. The outcome variables under this framework are: EmpLastY earist, a

dummy variable that equals one if the individual was employed last year (not conditional

on being in the labor force last year, based on how the variable is defined in the CPS);

FullT imeLastY earist is a dummy variable that equals one if the individual is employed

full time, conditional on being employed last year; and HourlyWageLastY earist, a log

of real hourly wage (it includes both the salary and wage earners’ hourly wages). The

intuition is that for mothers of 1-year-olds, the variables that describe labor market

outcomes during the previous year of the survey measure the labor market outcomes

when they were within one year postpartum. These outcomes are likely to be affected

by the workplace breastfeeding benefits, if the state passed the mandate one year ago.

6.2 Summary Statistics of the CPS data

Table 9 provides the Summary statistics for the covariate variables in the CPS sample

for samples of males and females who have infant children, both before and after the

enactment of the workplace breastfeeding support law. The upper panel presents in-

dividual level characteristics, while the lower panel presents spouse characteristics for
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married individuals only (excluding cohabiting couples). For both the treatment and

control groups, access to workplace breastfeeding benefits is associated with more people

who are non-white and have college or more advanced degrees. There are no significant

differences along the lines of age, marital status and household incomes.

Table 10 presents the Summary statistics of the outcomes of the treated and the

primary control samples, both before and after the enactment of the workplace breast-

feeding support law. The upper panel presents the outcome variables collected during

the reference week of the survey; these describe the contemporaneous, or flow, outcomes

of interest. Thus, the treated sample consists of females who have infant children. The

lower panel presents the outcome variables that describe the labor market outcomes

during the previous year of the survey; these describe stock outcomes of interest. In

other words, the treated sample consists of the females whose youngest child is 1-year

old. For both panels, the control group consists of all males.

Because access to workplace breastfeeding benefits started in different states during

different years, the effects of the workplace breastfeeding benefits on labor outcomes

are hard to interpret from simple comparisons of sample means. Therefore, we need to

investigate this impact using the DDD frameworks.

6.3 Main results on labor market effects

Table 11 presents the basic estimates from equation (3), which includes a full set of

state and year dummies for outcome variables during the survey’s reference week, when

the mothers of infant children were the main treated group. The primary control group

consists of all males, while the alternative control group consists of males who have

infant children. Of concern is the possibility that having an infant child could affect

the new fathers’ labor market outcomes; by identifying males who have infant children

as the control group, one can control for the common shocks that affect the parents

of infants. Columns 1-4 and 5-8 show the results using the primary and alternative

control group, respectively. The first column shows the estimate of equation (3), while
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the second column shows the estimate for the sample of singles. The next two columns

show the estimates of equation (3) for the married sample, with (column 4) and without

(column 3) the spouse characteristics as additional controls. The spouse characteristics

include the spouse’s age, race, level of education, and labor force participation status.

Panel A shows that workplace breastfeeding benefits increased the labor force par-

ticipation of females who have infant children by 1.16 percentage points, and it is statis-

tically significant at the 1% level. This suggests that workplace breastfeeding benefits

have a significant and positive impact on the extensive margin. The effects are signif-

icant for both singles and whose who are married; adding spouse characteristics, the

estimate is still positive and statistically significant at the 1% level. The estimate is

larger (1.42 percentage points) when males who have infant children are the control

group.

Panel B shows that workplace breastfeeding benefits do not affect, and perhaps

decrease, the probability of being employed, conditional on being in the labor force.

The results are highly similar across all columns. The combined results of Panel A and

B suggest that workplace breastfeeding benefits increase the employment-to-population

ratio of females who have infant children.

Panel C shows that, among the married, and conditional on having a job, workplace

breastfeeding benefits do not affect the probability that females who have infant children

are working during the reference week of the survey; the estimates are positive but

insignificant. This might imply that workplace breastfeeding benefits do not affect the

length of the maternity leave that married mothers take. This is not surprising, given

that the U.S. has no paid maternity leave policies and that mothers can only take

a maximum of 12 weeks’ unpaid maternity leave. Workplace breastfeeding benefits

do not cause mothers to take shorter or longer maternity leaves. Column 6 indicates

that among singles, the probability of working during the reference decreased by about

3.2 percentage points; the estimate is statistically significant if males who have infant

children are the control group. The fact that labor force participation increased by
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about 1 percentage points (column 6 panel A) and that the employment rate (column 6

panel B) did not change indicates that fewer singles mothers with infant children worked

during the reference week.

Panel D shows that, conditional on working during the reference week, females with

infant children worked 3.38% more hours during that week. The mean hours of work for

females who have infant children but no access to the workplace breastfeeding benefits

is 28.53 (= e3.351); workplace breastfeeding benefits increase mothers’ hours of work per

week by about 1 hour (= .96 = 28.53×3.38%). The effect is negative and not significant

for singles, but is very positive and significant for the married sample. When spouse

characteristics are controlled for, workplace breastfeeding benefits increase the hours of

work per week for the married mothers of infant children by 5.04%. When males with

infant children are the control group, the increase is about twice as great—6.49% more

hours.

Panel E shows that, conditional on working during the reference week, females who

have infant children are less likely to work part-time if they have access to workplace

breastfeeding benefits. The probability that the mothers of infant children would work

less than 35 hours per week decreased about 3.13 percentage points. Before passage of

the law, the mean probability that these women would have a part time job was 43%

(column 2 of Table 10); after passage of the law, the probability of their being employed

part-time decreased by about 7.3% (= 3.13/43.0 × 100%). The results are driven by

the married sample, and in the estimates in which males who have infant children are

the control group the results are very robust. Single mothers are more likely to work

part-time, although when males with infant children are the control group the results

are not significant.

Panel F shows that workplace breastfeeding benefits do not increase or decrease the

probability that the females who have infant children were paid hourly wages if they

worked during the reference week. Although all estimates are negative, only the one in

column 5 is statistically significant (at the 10% level), and its magnitude is small (1.1
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percentage points decrease).

Panel G shows that workplace breastfeeding benefits do not significantly affect the

hourly wage of females who have infant children, if they were paid hourly during the

reference week. All estimates are positive, but none are statistically significant at the

10% level; the large standard errors are the results of the small sample sizes of the

number of individuals who earn hourly wages.

These results from Table 11 show the effects on the flow variables when females with

infant children are the treated group. Derived from estimating equation (4), Table 12

shows the results on the stock variables when the treatment group is females whose

youngest child is 1-year old. In Table 12, columns 5-8 are estimated with the alternative

control group—that is, males whose youngest child is one year old.

Panel A of Table 12 shows that workplace breastfeeding benefits decreased the prob-

ability that females with 1-year olds were employed during their first postpartum year.

The effects are driven by the married sample: the probability decreased by about 2

percentage points (column 4) and it is statistically significant at the 1% level; when

males whose youngest child is 1 year old are the control group the results are similar.

How can this result be reconciled with those in the Panel A and B of Table 11? The

intuition is that workplace breastfeeding benefits are not only associated with an increase

in the probability that nursing workers are employed at a typical point during the first

postpartum year; they also are associated with a lower probability that nursing workers

are employed during the first postpartum year.12 Workplace breastfeeding benefits allow

nursing mothers to increase their employment.

Panel B of Table 12 shows that workplace breastfeeding benefits increased the proba-

bility of being employed full-time (working longer than or equal to 35 hours, conditional

on being employed) by about 3.9 percentage points, which is statistically significant at

the 1% level. Among mothers whose youngest child is one year old, and in the absence

12Mathematically, the former is the derivative of the latter with respect to time. Their relationship

can be described as dE(t)
dt = lfp × emp(t), where E(t) is the amount of employment (unconditional

on labor force participation) during the first postpartum year and lfp × emp(t) is the unconditional
probability that the individual is looking for a job at time t. The estimated results suggest that
workplace breastfeeding benefits are associated with higher lfp× emp(t) but lower E(t).
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of the breastfeeding law, the mean of the probability of being employed full-time is

0.643. When workplace breastfeeding benefits are introduced the probability of having

a full-time job increased by 6.1% (= 3.9/64.3× 100%). The estimates are similar when

the control group consists of males whose youngest child is one year old.

Panel C shows a striking result: workplace breastfeeding benefits increased the hourly

wage that married mothers received during their first year postpartum by about 4.6%

(column 4, statistically significant at 1% level), but they decreased the hourly wage

that single mothers received during first year postpartum by about 3.8% (column 2,

statistically significant at 10% level). The results are more significant when the control

group consists of males whose youngest child is one year old. Combining results in

panels B and C, we see that the increase in the hourly wages can be explained by the

increase in the probability of working full-time. For married mothers, the magnitudes

of the increase in the probability of working full time and the magnitude of the increase

in wages are comparable (4.3% and 4.6% respectively, column 4), although in the case

of single mothers other factors might explain the greater drop in wages (0 and -3.8%

respectively, column 2). In the case of married mothers, the change in the probability

of working full-time or part-time explains the change in hourly wages that occurs when

workplace breastfeeding benefits are in place.

The fact that the effects of workplace breastfeeding benefits differ according to mar-

ital status warrants further consideration. Marital status does not affect the impact of

breastfeeding benefits on the extensive margins (panels A, B, C, F and G in Table 11

and panels A in Table 12), but affects the impacts on the intensive margins (panels D

and E in Table 11 and panels B and C in Table 12). Workplace breastfeeding bene-

fits appear to have the greatest impact on the number of hours worked per day and,

thus, on wages. The latter, of course, affect overall labor market outcomes. Within the

group that consists of the mothers of infants, workplace breastfeeding benefits might

also increase inequality according to marital status.

Marital status can serve as a proxy for high- and low-type workers. The empirical
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results show that the effects of the workplace breastfeeding benefits differ according

to marital status: after passage of the workplace breastfeeding benefits law, wages

increased for married mothers and decreased for single mothers. These findings are

consistent with those of Pal and Waldfogel (2016). Pal and Waldfogel (2016) found that

the most striking effect of the law is a change in the family gap in pay, which is defined

as the differential in hourly wages between women who have children and women who do

not have children. Between 1967 and 2013, the family gap declined for married mothers

and was replaced a positive wage differential. Among unmarried mothers, the wage gap

persisted.

Appendix Table C.2 shows the estimates of equations (3) and (4) in the case of a third

control group: females without children. The concern is that females without children

may control for the common labor market shocks that affect females in general: because

they have no children, they are not directly affected by the workplace breastfeeding

law. The results are qualitatively similar to those just described, although most of the

time the estimates are of a smaller magnitude than those shown in Table 11 and Table

12. This is so because females without children are potentially affected if they and their

employers anticipate that they would have children in the future, which would attenuate

the treatment effects.

In summary, during the first postpartum year, workplace breastfeeding benefits in-

creased the extensive margins (an increase in labor market participation and no change

in conditional employment) of both married and single mothers, and they increased the

intensive margin (hours of work) of married mothers but not the intensive margin of sin-

gle mothers (hours of work). However, in the case of stock outcomes during the first year

postpartum, workplace breastfeeding benefits: decreased the extensive margin (uncondi-

tional employment) of both married and single mothers; increased the intensive margin

(full time) and hourly wage of married mothers; did not affect the intensive margin (full

time) of single mothers; and decreased the hourly wage of single mothers. Therefore,

in the case of married mothers, workplace breastfeeding benefits increase their hours of
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work, and, consequently, increased their wages; in the case of single mothers, workplace

breastfeeding benefits do not increase their hours of work, and, consequently, decreased

their wages.

6.4 Robustness checks

Table 13 checks the robustness of the main results for the four outcome variables that

are statistically significant and for the married sample. Column 1 is the baseline—that

is, the results of column 4 in Table 11. To determine whether the results are driven

by certain observations that have extreme values, Column 2 estimates without using

weights. To control for the labor market shocks that affect each state each year, Column

3 adds two additional state level covariates that vary by year: the unemployment rate

and the growth rate of the GDP. To further control for unobserved factors that affect

each state linearly in time, Column 4 adds the state-specific time trends θs ·t. To control

for unobserved shocks that are common for each region each year, Column 5 includes

the region-by-year fixed effects, where regions are defined as the Census divisions.

Also of concern is the possibility that other labor policies, such as paid family leave,

might be driving the results. California was the first state in the nation to start a

paid family leave program (in 2004). The program includes six weeks of partially paid

leave to the parents of a newborn or a recently-placed foster or adoptive child. The

leave has a wage replacement of 55% up to a ceiling that is based on the state’s average

weekly wage. Mothers of infant children can use this paid family leave immediately after

their maternity leave, which gives them more time for breastfeeding, and many mothers

remain on the job to take advantage of the benefit. To determine whether the main

effects are driven by the paid family leave law, Column 6 drops the observations obtained

in California. As expected, all estimates remain statistically significant, although they

have somewhat smaller magnitudes, which is reassuring.

Another concern is that the effects might reflect a change in bargaining power within

couples; for example, a female might experience an increase in bargaining power relative
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to that of her spouse. This might lead to the spouse becoming more involved in childcare

and other domestic responsibilities, which could give the mother of the infant children

more incentive to work. Consequently, in the subsample of married couples in which

both the husband and the wife report an hourly wage, I calculate the wage gap (the

ratio of the wife’s wage to the husband’s wage) and include it as an additional covariate.

Column 7 reports the estimates. The effect of the probability of being paid an hourly

wage becomes negative and is statistically significant; the real hourly wage during the

previous year becomes statistically insignificant. It would seem that bargaining power

within couples affects part of the effects on wages.

Yet another concern is the possibility that the cultural shift during the past two

decades in culture in favor of breastfeeding might explain the results. Column 8, which

shows the robustness check, adds dummy variables that indicate three other state-level

mandates related to breastfeeding (AnyP lacest, Juryst and Indecencyst) and their inter-

action terms with the Motherist in equation (3). In the case of labor force participation

(panel A), the estimate for workplace benefits is positive but not significant; the ef-

fects are picked up by the other three laws, which suggests that at least part of the

effect of workplace breastfeeding benefits coincides with effects from these three other

mandates. Adding the combined effects of all four benefits, the labor force participa-

tion still increases statistically, which suggests that the breastfeeding mandates together

have increased the extensive margin of the flow outcomes. In the case of the hours of

work (panel D), the estimate for workplace breastfeeding benefits remains positive and

is statistically significant, which suggests that the effects on the intensive margin are

robust to the inclusion of the other three mandates. In the case of employment last

year (panel H), the estimate for workplace breastfeeding benefits remains negative and

is statistically significant, which suggests that the effects on the extensive margin of the

stock variable are robust to the inclusion of the other three mandates. In the case of

full-time employment last year, the estimate of workplace breastfeeding benefits is no

longer significant; it seems that its effect is picked up by the “Any place” mandate,
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although all four breastfeeding mandates increased the intensive margin of the stock

variable. Similarly, the effects on the log hourly wage last year are picked up by the

“Any place” mandate, and the four breastfeeding mandates significantly increased last

year’s hourly wage. In summary, in the case of certain outcome variables, the effects of

workplace breastfeeding coincide with the effects of the three other state-level breast-

feeding mandates. Yet because of the correlation of the passage of the four mandates,

the direction and magnitude of the effects on the outcome variables are robust.

6.5 Threats to identification of effects on labor market out-

comes

6.5.1 Existence of pre-trends: alternative specifications using event-study

frameworks

Because the main specification of a DDD framework might not capture the dynamic

impact of the benefits—for example, anticipation effects might precede the implemen-

tation of the law, or it might take years for the labor market impact to he expressed—I

use in this section another framework, the event-study framework, with leads and lags

of the law dummies, to investigate the dynamic impact of workplace breastfeeding ben-

efits. Also, using the event-study frameworks, I present visual evidence of the effects

of workplace breastfeeding benefits. In this section the sample includes only married

individuals because the married sample drives the main results.

The event-study specification is of the form

yist = α +Motherist +
−1∑

τ=−5

Workplaceτ,st +
8∑

τ=1

Workplaceτ,st

+
−1∑

τ=−5

δτWorkplaceτ,st ×Motherist +
8∑

τ=1

ητWorkplaceτ,st ×Motherist

+X
′

istΓ + θs + θt + εist, (5)

where the variable Workplaceτ,st equals 1 if during year t, state s occurs τ years after
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the enactment of the breastfeeding law and if τ ranges from −5 to 8. The year of the

enactment (τ = 0) is the omitted category and the effect is zero. x = −5 denotes the

years 5 or more than 5 years before the enactment of the workplace breastfeeding law.

x = 8 denotes the years 8 or more than 8 years after the enactment of the law. For

example, Workplace−3,st means that state s during year t is three years prior to the

enactment of the breastfeeding law. The definition of Motherist remains the same; it

equals 1 if the individual is a female who has an infant child and it equals 0 if the

individual is male.

Figure 9 plots the event-study estimates of the yearly effects of the workplace breast-

feeding support law on the extensive margin of the flow outcomes. The x-axis denotes

the number of years since the passage of state-level workplace breastfeeding mandates.

The y-axis plots the estimates of the δ’s and η’s in equation (5) for labor force partic-

ipation. Before the enactment of the breastfeeding law, although the estimate of δ−5

is both negative and statistically significant, the effects of the law are close to zero.

From the fact that the curve is relatively flat I conclude that there is no existence of

a pre-trend. During the first year after the law’s enactment, the effect became much

larger, and four years later it became statistically significant. Five years after passage

of the law, the effect is negative, although it is estimated with a much larger standard

error. The effects for η7 and η8 are positive and statistically significant at the 95% level.

After enactment of the law, there is an increasing trend in its annual impacts.

Similarly, Figure 10 plots the event-study estimates of the yearly effects of the work-

place breastfeeding support law on the intensive margin of the flow outcomes. In the

case of log hours work and the log hourly wage if paid hourly, the marginal effects before

the law are small and close to zero, but after the law the effects show a clear pattern of

growth. In the case of the probability of working part-time, the marginal effects prior

to the passage of the law are positive, but after the law all of the effects are negative.

Finally, Figure 11 plots the event-study estimates of the yearly effects of the work-

place breastfeeding support law on stock outcomes. The most striking results are the
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estimates of the effects on the probability of being employed last year: after the man-

dates a significant reduction occurs.

6.5.2 Selection on pregnancy and other observables

In an alternative explanation, the estimated results could be driven by a compositional

change in the sample of females who have infant children. We wish to know whether

females who have infant children and who live in state-years with and without workplace

breastfeeding benefits are characterized by a statistically significantly difference in their

observed individual level characteristics. To this end, we estimate the following equation:

xist = α + βWorkplacest + θs + θt + εist. (6)

The dependent variable is one of the following individual-level characteristics: age,

non-white, education (high school dropouts, high school graduates, some college, and

college graduates), married status, the log of real household income, spouse’s age, the

spouse’s education levels, whether spouse is in the labor force, whether the spouse is

non-white, and whether the infant is a first child. The explanatory variable is the

WorkplaceLawst dummy. Year- and state-fixed effects are included in order to control

for the common shocks for each year and for each state.

To determine whether the results of the flow variables are driven by selection, Ta-

ble 14 shows the balance check of the observed characteristics of females who have infant

children. To determine whether there is a selection for living in a state that has the law,

Panel A checks the balance among all females who have infant children. To determine

whether among those participating in the labor force there is a selection for living in a

state that has the law, Panel B includes females who have infant children and are in the

labor force. To determine whether among women who resume working post-birth there

is a selection for living in states that have the law, Panel C looks at females who have

infant children and whose hours of working per day during the reference week are known.

To determine whether among those who earned hourly wages during the reference week
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there is a selection for living in a state that has the law, Panel D looks at females with

infant children whose hourly paid wages are known.

Across panels, the estimates for the variable “high school dropouts” are both negative

and statistically significant, which suggests that fewer mothers who have the least edu-

cation participate in the labor market when the breastfeeding law is in effect. Similarly,

in all panels except for the last one, mothers who live in states that have breastfeeding

mandates are associated with a higher level of household income, which is not surprising:

mothers from wealthier households are more likely to work, but they are less likely to

receive hourly paid wages.13

Other types of sorting also affect the extensive margin and the intensive margin. In

panel A, mothers who live in states that have breastfeeding laws are associated with

a higher probability of having received a high school degree. This is plausible given

that workplace breastfeeding benefits increase labor force participation rates. In panel

D, however, mothers who live in states that have breastfeeding laws and receive an

hourly paid wage are associated, first, with a higher probability of being non-white and,

second, of being married to a non-white spouse. Given that the negative selection bias

affects the hourly wages downward, the true effects of workplace breastfeeding benefits

on hourly wages (paid by the hour) should be more positive and larger. Across the

panels, there seems to be no selection with regards to age, the child’s status as a first

child, the spouse’s age, or the spouse’s labor force participation status.

In summary, females who have infant children and in live in states that offer the

breastfeeding benefit are less likely to be high school dropouts and are more likely to

be new mothers. Those who have a higher than average attachment to the labor force

tend to come from households that have higher real incomes.

To see if the results on the stock variables are driven by selection, Table 15 shows

the balance check of the observed characteristics for females whose youngest child is one

year old. The main dimensions of sorting remain the same, though there appears to

13In the main results, the covariates do not include household income. The results are largely the
same when income is included as an additional covariate. Appendix D shows the results.
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be more selection among this sample of females whose youngest child is one year old

than among the sample of mothers of infants. That the selections are same across the

samples defined conditionally for all outcome variables, suggest that the interpretation

about the effects on the conditional variables should be similar to the interpretation

about the effects on the unconditional variables.

7 Channels

7.1 Detailed requirements of state mandates

To investigate the potential channels of the impact of workplace breastfeeding benefits

on labor market outcomes, I exploit in this section inter-state variation in the degree

of specificity of the benefit regulations. Table 16 shows the results using alternative

definitions of the workplace breastfeeding law (Workplacest), as specified in equation

(3). In Table 16, each panel examines a different dimension of the mandate. In all

regressions, Workplacest equals 1 if state s during year t passed a “stronger” version of

the workplace breastfeeding mandate; if these states have not yet passed the law, and

in states that have never passed a version of the mandate, Workplacest equals 0.

Most states require that the benefits should be provided for one year. However, five

states (Colorado, Maine, New York, Oregon, and Vermont) require a longer period (from

18 months to 36 months). In all panels Column 1 compares labor market outcomes in

these states and in states that have never passed the law; the objective is to see how

these estimates differ from the estimates provided in my main results. A striking result,

shown in Panel B, is the estimate of the probability of being employed conditional on the

labor force. Here the estimate is positive and statistically significant at 1 percent level,

which suggests that when mothers are entitled to breastfeeding breaks at the workplace

for more than one year, the impact on the probability of being employed conditional on

the labor force increases by about 1.43 percentage points. This insignificant impact on

the main results could indicate that the duration of the benefits is too short. In Panel E,
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the estimate of the increase in the log hours of work (increased by about 9.8%) is almost

double that of the main effect (5.04%). In Panel G, the hourly wage (if paid hourly)

increased by about 2%; in the main results the increase was insignificant. In Panel H,

the employment (stock) does not decrease; this finding contrasts with the main results,

which show that employment last year did not decrease significantly. Finally, in Panel

J, the hourly wage last year increased by about 8.12%; in the main results the increase

is only 4.6%. In summary, giving women the workplace breastfeeding benefit for more

than one year significantly improved the labor market outcomes of nursing mothers,

particularly in the case of employment outcomes, during both the reference week and

the first postpartum year.

In most states women are only allowed to pump breast milk and only during break

time, but four states (Connecticut, Oklahoma, Oregon and Rhode Island) allow both

pumping and breastfeeding. As shown in Column 2, the effects are not statistically

significant except in the case of labor force participation (a smaller magnitude than

the main results) and the log hourly wage last year (a much larger magnitude than

the main results). This result would seem to indicate that allowing both breastfeeding

and pumping has little effect on outcomes because most nursing workers use breaks for

pumping.

Some states clearly state that employees who request breastfeeding breaks at the

workplace should not suffer discrimination. The states are Connecticut, D.C., Hawaii,

Maine, Mississippi, Montana, New York, Vermont and Washington. The results are

shown in Column 3. In contrast to the main results, Panel B shows that when dis-

crimination is prohibited, and conditional on in the labor force, the probability that

females with infant children will be employed increases by about 1.05 percentage points.

Panel H shows that employment last year decreased by about 1.06 percentage points,

which is about half of the decrease seen in the main results. In other words, prohibiting

discrimination against nursing employees at the workplace increases employment both

during the reference week and during the first postpartum year. Moreover, the hourly
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wage last year also increased by a modestly larger percentage than the base line results.

Some states provide retaliation protection for whistleblowers who report discrimina-

tion and violation of the law (Maine, Minnesota, New York, Tennessee and Vermont).

Column 4 compares labor market outcomes in these states to states that have never

passed the law. Most striking are the results for (1) the probability of working dur-

ing the reference week, conditional on having a job (panel C), and (2) the probability

of receiving an hourly paid wage (panel F). The results suggest that when workplace

breastfeeding rights are protected by law, women who have infant children (1) will be

about 1.57 percentage points less likely to work during the reference week (i.e., perhaps

more likely to take a longer maternity leave) and (2) will be about 3 percentage points

more likely to receive hourly paid wages. This probably is the product of two processes.

First, employers who are likely to discriminate against nursing employees or who violate

the law tend to provide shorter maternity leaves. Second, prohibiting discrimination

has the unintended consequence of forcing more nursing workers to find hourly jobs.

Finally, some states that do not require the provision encourage employers to pro-

vide the benefits or allow the employer to include “baby-friendly” or “infant-friendly”

designations in their promotional materials. Such states include North Dakota, Texas,

Virginia, Washington and Wyoming. The results are shown in Column 5. Compared

to my main results, the breastfeeding benefit in these states is associated with a signif-

icant reduction of the probability of being employed (panel B), a significant reduction

in the probability of receiving hourly paid wages (panel D), a substantial increase in

the hourly paid wage (panel G), and a somewhat smaller increase in the hourly wage

last year (panel J). This result is consistent with another finding: that where providing

breastfeeding benefits are voluntarily, employers are more likely to hire fewer workers.

This, in turn, suggests that if employers can legally avoid paying the additional costs,

they will respond in the extensive margin. Yet in keeping with our model, and con-

ditional on hiring these workers, employers still pay a significantly higher wage. This,

too, constitutes clear evidence of the differential responses to workplace breastfeeding
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benefits, whether on the extensive or the intensive margins.

In summary, requiring that workplace breastfeeding benefits be provided for more

than one year and prohibiting discrimination against employees who request breaks

significantly improves the employment of nursing mothers, both during the reference

week and during the first postpartum year. Allowing both breastfeeding and pumping

does not seem to have much of an effect on female labor force participation. However, in

terms of their effects, the difference between requiring retaliation protection and simply

encouraging voluntary workplace breastfeeding benefits is very significant: employers

may wish to hire fewer nursing workers, but conditional on hiring, those females who

do work tend to work longer hours and receive higher wages.

7.2 Temporal flexibility of occupations

In this section, I look at the features of the workplace environment in order to explore

the possible channels of the impact. Consider the costs of providing the benefits across

different occupations. Whether a woman can take any breastfeeding break or two to

three breaks of 20 to 30 minutes each depends on the temporal flexibility of her job.

As Goldin (2014) argues, how flexible an occupation is with respect to the number of

hours worked, the precise times worked, and the predictability and ability to schedule

one?s own hours affects whether it is relatively easy for the worker to be excused from

work without interrupting the work flow or disturbing the coworkers. To proxy how

costly it is for the employer to provide the workplace breastfeeding benefits, I use five

characteristics of occupations categorized in version 20.3 (released April 2016) of the

Occupation Information Network (O*NET) database.

The O*Net dictionary includes hundreds of occupational characteristics. I adopt

the five characteristics in the categories of “work context” and “work activities”, fol-

lowing Goldin (2014): time pressure, contact with others, establishing and maintaining

interpersonal relationships, structured versus unstructured work, and freedom to make
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decisions.14 The variable LessF lexibilityi is defined as the average of the five charac-

teristics for each occupation. I merge the occupational characteristics for individuals

whose occupational is known in the CPS sample. Table 17 shows the Summary statistics

of the occupational characteristics.15 Table 17 shows that in the case of women who

have an infant child, the workplace under breastfeeding benefits seems to be associated

with more flexibility (a mean of .137 versus .0725); the same holds in the case of women

whose youngest child is one year old. However, in the case of males, the workplace under

breastfeeding benefits seems to be associated with less flexibility (a mean of -.035 versus

-.050).

To determine whether the impact of the workplace breastfeeding benefits moves

through the channel of the temporal flexibility of occupations, I estimate the following

equation

yist = α + β1Workplacest + β2Motherist + β3LessF lexibilityi

+β4Workplacest ×Motherist + β5Workplacest × LessF lexibilityi

+β6Motherist × LessF lexibilityi

+β7Workplacest ×Motherist × LessF lexibilityi

+X
′

istΓ + θs + θt + εist, (7)

where parameter β4 captures the main effects of the workplace breastfeeding benefits.

The parameter of interest is β7, and it can be interpreted as whether within each

14The following definitions describe the five characteristics: (1) Time pressure: How often does
this job require the worker to meet strict deadlines? (2) Contact with others: How much does this
job require the worker to be in contact with others—i.e., face-to-face, by telephone, or otherwise—in
order to perform it? (3) Establishing and Establishing and maintaining interpersonal relationships:
Developing constructive and cooperative working relationships with others, and maintaining them over
time. (4) Structured versus unstructured work: To what extent is this job structured for the worker;
i.e., does it allow the worker to determine tasks, priorities, and goals? (5) Freedom to make decisions:
How much decision making freedom, without supervision, does the job offer.

15The occupation variable in the CPS is “occ2010.” I use the crosswalk between “occ2010” and
“2010SOC” to link the occupation to its characteristics in O*NET. Because O*NET occupations are
cross-referenced by industry, I weigh the detailed occupation characteristics by the number of observa-
tions in each occupation. This allows me to match the characteristics to the CPS occupations. Then,
following the approach outlined by Goldin (2014), I normalize the characteristics to arrive at a mean
of zero and a standard deviation of 1.
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industry difference in the temporal flexibility of occupations affects the impact of the

workplace breastfeeding benefits on the female workers’ labor market outcomes. Be-

cause the occupations are primarily determined by an individual’s human capital, work-

ers are not likely within one year of giving birth to sort across occupations on the

basis of unobserved factors that also affect their labor market outcomes. Controlling

for industry-fixed effects (included in the vector Xist), the variable LessF lexibilityi is

plausibly orthogonal to the error term εist. If β7 is statistically significant, the workplace

breastfeeding support will affect workers’ labor market outcomes through the temporal

flexibility of their occupations.

Table 18 shows the estimates for β4 (the main impact of workplace breastfeeding

benefits) and β7 for different labor market outcomes. The regressions are estimated for

the sample of the married with the covariates of the spousal characteristics. Column 1

shows the estimates of equation (7) for different outcomes. To better understand which

dimension of the flexibility drives the results, I replace the LessF lexibilityi in equation

(7) with each of the five characteristics. The estimates of β4 and β7 are shown in columns

2-6.

In Panel A, the estimates of the parameter precedes Workplacest ×Motherist are

positive in all columns, which is reassuring. The estimate for β7 in Column 1 is nega-

tive and is statistically significant at the 1% level. This suggests that a one-standard

deviation in the dimension of “less time flexibility” decreases the impact of workplace

breastfeeding benefits on labor force participation by about 1.11 percentage points; this

is about half the reduction of the main effects (2.13, estimate for β4 in row 1). The

estimates in columns 2-6 show that the effects seem to come from the “time pressure,”

“contact with others,” and “structured workplace.”

Similarly, in Panel D, the estimates for β4 are positive in all columns, which is

reassuring. The estimate for β7 in Column 1 is positive and statistically significant at

the 5% level. This finding suggests that a one-standard deviation in the dimension of

“less time flexibility” increased the impact of workplace breastfeeding benefits on the log
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hours of work by an additional 3.1%, which is about two thirds of the increase that comes

from the main effects (4.26%, estimate for β4 in row 1). This result confirms Proposition

2’s prediction that if the employer faces a higher cost of providing the benefits (less time

flexibility), the effects of the benefits on the hours of work will be larger still (a 3.1%

larger increase on the hours of work). The estimates in columns 2-6 show that the effects

seem to come from the dimension of “establishing relationships.”

In Panel H, the estimates for β4 once again are positive in all columns; although the

estimate for β7 in Column 1 is not statistically significant, the estimate for β7 in column

6 is positive and it is statistically significant at the 5% level. This result suggests that

a one-standard deviation in the dimension of “freedom of making decisions” increased

the impact of workplace breastfeeding benefits on the log hourly wage last year by an

additional 2.24%, which is about a half of the increase that comes from the main effects

(4.38%, estimate for β4 in row 1). This result shows that although the theory makes no

prediction about the comparative statics for the hourly wage with respect to the cost of

providing the benefit, the effects of the benefits on the hourly wage will be larger still if

the higher cost is due to the freedom to make decisions.

In summary, in the case of occupations that have less flexibility, the increase in labor

force participation is smaller, the increase in hours of work is larger, and the increase

in the probability of working full-time is larger, than the changes when the occupations

have more flexibility. That these findings are consistent with those of Goldin (2014)

demonstrates that firms reward individuals who are willing to work long hours and

particular hours. Jobs that entail less temporal flexibility often require higher human

capital and are winner-take-all positions; they also are positions for which considerable

work hours lead to a higher chance of promotion and a larger reward.

7.3 Alternative channels

Other characteristics at the workplace might have affected the impacts of workplace

breastfeeding benefits. Among these is the concern that firm size (the number of em-
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ployees in the firm) might affect the cost of providing benefits. Still another is the con-

cern that firm location—for example, whether the firm locates in a central city—could

affect costs. Furthermore, an employer’s willingness to provide workplace breastfeeding

benefits might be affected by whether the workplace has a high turnover (whether the

worker has more than one employer during the last year). To rule out these alternative

explanations I examine whether their interaction term with Workplacest ×Motherist

is significant. To this end, I replace LessF lexibilityi with individual-level variables

that capture other dimensions of the workplace environment. The dummy variable

LargeF irmi equals 1 if the individual’s firm has more than 99 employees; the dummy

variable CentralCityi equals 1 if the individual lives in a central city (conditional

on whether the metropolitan status information is known); and the dummy variable

ChangeEmployeri equals 1 if during the last year the individual has had more than 1

employer (conditional on her having had at least one employer).

Yet another concern is that the results might be driven by unobserved shocks on

child care costs, which would affect the opportunity costs of using breastfeeding breaks

at the workplace. I estimate whether the effects differ in accordance with childcare

costs, which are proxied by the number of individuals in the CPS sample who work in

childcare occupations (variable “occ1990” equals 468) and the number of workers who

work in the childcare industries (variable “ind1990” equals 862 or 863), by state-year

level.

Table 19 shows the estimates for the married sample with spouse covariates. For a

few outcomes, the interaction term β7 could be significant, but the estimates, such as

random estimates for β4, are not robust. It is plausible to conclude that these dimensions

do not capture the main effects of the workplace breastfeeding benefits.
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8 Additional effects of the benefits

8.1 Lagged effects

Several years after the law’s initial enactment, does the law still affect females who have

infant children? That is, are the effects simply a one-time shock or do they perma-

nently change the interaction between nursing workers and firms? I use the following

specification to estimate the lagged impact of the workplace breastfeeding benefits:

yist = α + β1Workplaces,t−k + β2Mother of infant childist

+β3Workplaces,t−k ×Mother of infant childist +X
′

istΓ + θs + θt + εist, (8)

where the dummy variable Workplaces,t−k equals 1 if state s during year (t− k) passed

the workplace breastfeeding mandate (otherwise it is 0) and where k ∈ {0, 1, · · · , 7}.

The dummy variable Mother of infant childist equals 1 if the youngest child of individual

i is 0 years old, and it equals 0 if the individual is male.16 The parameter of interest is

β3, which can be interpreted as the lagged effects of the workplace breastfeeding benefits

k years after the state has enacted the mandate.

8.2 Spill-over effects

The spill-over effects can be estimated using the following specification:

yist = α + β1Workplacest + β2Mother of k years oldist

+β3Workplacest ×Mother of k years oldist +X
′

istΓ + θs + θt + εist. (9)

where the parameter of interest is β3; it can be interpreted as the spill-over effects of

workplace breastfeeding benefits for females whose youngest child is k years old.

Through several channels we may observe the spill-over effects in the case of women

16To conserve space in the equation of the lagged, spill-over and dynamic effects, I only present
the specification for the flow outcome variables; the specification for the stock variables is adjusted
accordingly, and it is omitted here.
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whose youngest child is older than 0 year old. First, the worker may anticipate that in

the future she will enjoy the benefits if she has another child, and this may lead her to

be less likely to give up work. Second, the employer, too, can anticipate the change and

treat females who have older children in the same manner that they treat females who

are breastfeeding. Finally, because of the general equilibrium effects, other workers, too,

will experience some effects, although the specific directions and magnitudes of these

effects have yet to be established through empirical research.

8.3 Dynamic effects

Equation (3) identifies the contemporaneous effects of workplace breastfeeding benefits

on females who have infant children—that is, the effects on females during their first

postpartum year. One might be curious about whether the effects persist—for example,

does having access to workplace breastfeeding benefits during the first postpartum year

continue to affect the labor market outcomes of females two or three years after giving

birth?

I use the following specification to estimate the dynamic impact of workplace breast-

feeding benefits:

yist = α + β1Workplaces,t−k + β2Mother of k years oldist

+β3Workplaces,t−k ×Mother of k years oldist +X
′

istΓ + θs + θt + εist, (10)

where the dummy variable Workplaces,t−k equals 1 if state s during year (t − k) has

passed the workplace breastfeeding mandate; otherwise it is 0. k ∈ {0, 1, 2, · · · , 7}. The

dummy variable Mother of k years oldist equals 1 if the youngest child of individual i

is k years old and it equals 0 if the individual is male. The parameter of interest is

β3, which can be interpreted as the effects of workplace breastfeeding benefits k years

after the state enacted the mandate. The hypothesis is that having access to workplace

breastfeeding support during the first postpartum year (k years ago, when the female
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was still nursing her child) impacts a mother’s labor market outcomes during later years

(when her child is k years old). Note that when k = 0, equation (10) is the same as the

equation (3); the latter describes the contemporaneous effects of the benefits.

Why might we observe dynamic effects several years after the law has been imple-

mented? Several explanations come to mind. First, several years after implementation

of the law the productivity of workers could be higher because firm-specific human cap-

ital has been acquired. Second, due to the sticky wage effect, firms might adjust wages

later. Finally, some psychological and health benefits might emerge only over the long

term. It is reasonable to expect dynamic effects because of path-dependence.

8.4 Comparing the spill-over, dynamic and lagged effects

Figure 12 to Figure 21 show the relative magnitudes of the spill-over, dynamic, and

lagged effects on all outcome variables of interest. With regards to spill-over effects, the y

axis denotes the estimates for β3 in equation (9) for k ∈ {0, 1, 2, · · · , 7}; for the long-term

effects, the y axis denotes the estimates for β3 in equation (10) for k ∈ {0, 1, 2, · · · , 7}.

The x-axis denotes the k in the variableWorkplaces,t−k and Mother of k years oldist, k ∈

{0, 1, 2, · · · , 7}. For the lagged effects, the y axis denotes the estimates for β3 in equation

(8) for k ∈ {0, 1, 2, · · · , 7}. The x-axis denotes the k in the variable Workplaces,t−k,

k ∈ {0, 1, 2, · · · , 7}. For example, Figure 12 shows that a positive and stable effect

of the lagged effects lasts for years. The spill-over and the dynamic effects track each

other: both are significantly smaller than the lagged effects but both decrease in k.

Similarly, 19 shows that a negative and stable effect of the lagged effects persists across

the years. The spill-over and the dynamic effects track each other: both are significantly

less negative than the lagged effects, and the magnitudes of both decrease in k.

In summary, the dynamic effects of the law account for at least some of the spill-over

effects. In the case of the extensive margin (labor force participation and employment

last year) we can clearly separate the main effects of the mandates from the spill-over

effects: certain shocks that are specific to the mothers of infants (rather than females
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with older children) remain statistically significant for up to eight years after the law’s

enactment.

9 Conclusion

This paper looks at how workers’ employment and wages in the U.S. have been affected

by workplace breastfeeding benefits that have been mandated by law. From 1995 to

2009, about half of all states passed mandates that require employers to provide unpaid

break time and a special private space so that nursing employees can express milk at

the workplace. Mothers enjoy this benefit for a period of one to three years after giving

birth.

I argue that workplace breastfeeding benefits increase the cost to firms of hiring and

reduce the cost to young mothers of breastfeeding. A simple extension of the standard

framework indicates that if firms are willing to increase the labor demand for mothers

who are most productive, mandated benefits can increase the demand for and the supply

of the mothers of infants, which, in turn, increases the wages of and, in all likelihood,

the work attachment of these women.

Consistent with these expectations, the empirical results suggest that workplace

breastfeeding benefits increase the duration of breastfeeding, although the impact on

the initiation of breastfeeding is insignificant. The labor force participation of mothers

of infants increases. Married mothers work longer hours and receive a higher wage,

although single mothers do not work longer and receive a lower wage. The results are

robust to alternative specifications, including the event-study framework for the labor

market outcomes and hazard models for the duration of breastfeeding. Analyzing the

detailed requirements of the state mandates, I show that the effects work through the

differential interactions of the extensive and intensive margins, and I find evidence of

discrimination. I present evidence that the effects work through occupational differences

in temporal flexibility.

The empirical results suggest that workplace attitudes about breastfeeding causally
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affect the duration of breastfeeding and the extensive and the intensive margins of labor

market outcomes. My finding that workplace breastfeeding benefits increase the hourly

wages of females who have infant children runs counter to the general theory that states

that mandated benefits depress wages (Summers, 1989; Gruber, 1994).

My findings do not address the efficiency and welfare consequences of workplace

breastfeeding benefits. My model is a partial-equilibrium model: the workers consist

only of the mothers of infants. Although the model provides no prediction about the

general equilibrium effects, the empirical results show that spill-over effects are limited:

workplace breastfeeding benefits also affect the labor market outcomes of females who

have older children, perhaps because of the existence of the dynamic effects, including

anticipation effects. Nonetheless, analysis of workplace breastfeeding support reveals

that the impact of labor market outcomes on the mothers of infants persists for up to

eight years after enactment of the law.

That fact that providing workplace breastfeeding support can be mutually benefi-

cial to both the employee and the employer suggests that public policies are needed to

educate and incentivize employers to be more willing to provide that support. Because

it allows more nursing employees to work more and receive a higher wage, workplace

breastfeeding benefits would seem to constitute a step towards the promotion of gender

equality in the corporate world. Women might be able to “have it all” (more breast-

feeding and more working) if employers provided a more supportive environment at

the workplace. The empirical evidence suggests that providing these benefits for more

than one year and prohibiting discrimination and retaliation improves the labor market

outcomes of nursing workers.

My findings predict that in states that have not yet passed comparable mandates

the Affordable Care Act would improve the breastfeeding and labor market outcomes

of women who have infant children. To estimate the impact of the ACA’s workplace

breastfeeding support mandate, researchers could use these states as the treated group,

and they could use states that have already passed versions of the mandate as the
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control group. To study the impact of these benefits on employers, future researchers

might want to analyze matched employer-employee data.
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A Figures

Figure 1: Trend of In-Hospital Breastfeeding Initiation Rates, 1965-2001

Source: Ryan et al. (2002)
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Figure 2: Trend of The Percentage of Babies Breastfed at Month 6, 1971-2001

Source: Ryan et al. (2002)

58



Figure 3: Breastfeeding Initiation, 2000-2010
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Source: Author’s calculation using National Immunization Survey, 2003-2013.
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Figure 4: Breastfeeding at Month 6, 2000-2010
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Figure 5: The Years of Passage of State Laws on Workplace Breastfeeding Support
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Figure 6: Theoretical Framework, Mandated Benefits in General
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Figure 8: Effects of the Workplace Breastfeeding Benefits Mandates on the Duration of
Breastfeeding
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Notes: The figure shows the Kaplan-Meier survival curves for the number of weeks of
breastfeeding with and without the access to the workplace breastfeeding law. The y-
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difference between the two groups is statistically significant at 5% level.
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Table 5: Effects of the Workplace Breastfeeding Benefits on Breastfeeding Outcomes

(1) (2) (3) (4) (5)
A: ever breastfeed

Mean of dependent var 0.76

Workplace Law 0.0121 0.0143 0.0115 0.0128 0.00579
(0.0110) (0.0108) (0.0113) (0.0113) (0.00625)

One Year Before Law -0.00704
(0.0107)

Indecency Law -0.00846
(0.0143)

Jury Law 0.0191**
(0.00753)

Any-place Law -0.00580
(0.0103)

Observations 253,134 253,134 253,134 253,134 253,134
R-squared 0.121 0.121 0.121 0.121 0.119

B: log weeks of breastfeeding
Mean of dependent var (censored) 3.01

Workplace Law 0.0434** 0.0423* 0.0407** 0.0428** 0.0455*
(0.0208) (0.0233) (0.0191) (0.0186) (0.0248)

One Year Before Law 0.00338
(0.0183)

Indecency Law 0.0640
(0.0549)

Jury Law 0.00768
(0.0532)

Any-place Law -0.0244
(0.0430)

Observations 193,142 193,142 193,142 193,142 193,142

Statetrend Y Y Y Y Y
Other Policies Y
Region by Year FE Y
Unweighted Y

Notes: Standard errors in parentheses and are clustered at state level. *** p<0.01, **
p<0.05, * p<0.1.
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Table 6: Hazard Model Estimates of the Effects of Workplace Breastfeeding Benefits on
Duration of Breastfeeding

(1) (2) (3) (4)
VARIABLES exponential Weibull Gompertz Cox

Workplace law -0.0359* -0.0389** -0.0387** -0.0408**
(0.0188) (0.0188) (0.0188) (0.0188)

Observations 193,174 193,174 193,174 193,174

Notes: Standard errors in parentheses and are clustered at state level. *** p<0.01, **
p<0.05, * p<0.1.
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C Additional Tables

Table C.1: Years of Other State Laws on Breastfeeding

State Name Any Place Jury Indecency
ALABAMA 2006
ALASKA 1998
ARIZONA 2006 2005
ARKANSAS 2007 2007
CALIFORNIA 1997 2000
COLORADO 2004
CONNECTICUT 1997 2012*
DELAWARE 1997
DISTRICT OF COLUMBIA 2007 2007
FLORIDA 1993 1993
GEORGIA 1999
HAWAII 2000
IDAHO 2002
ILLINOIS 2004 2006 1995
INDIANA 2003
IOWA 2002 1994
KANSAS 2006 2006
KENTUCKY 2006 2007
LOUISIANA 2001
MAINE 2001
MARYLAND 2003
MASSACHUSETTS 2008 2008
MICHIGAN 2012* 1994
MINNESOTA 1998 1998 1998
MISSISSIPPI 2006 2006 2006
MISSOURI 1999 2014* 1999
MONTANA 1999 2009 1999
NEBRASKA 2011* 2003
NEVADA 1995 1995
NEW HAMPSHIRE 1999
NEW JERSEY 1997
NEW MEXICO 1999
NEW YORK 1994 2002
NORTH CAROLINA 1993 1993
NORTH DAKOTA 2009 2009
OHIO 2005
OKLAHOMA 2004 2004 2004
OREGON 1999 1999
PENNSYLVANIA 2007 2007
RHODE ISLAND 2008 1998
Continued on Next Page. . .
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Table C.1 – Continued

State Name Any Place Jury Indecency
SOUTH CAROLINA 2005 2005
SOUTH DAKOTA 2012 2002
TENNESSEE 2006 2006
TEXAS 1995
UTAH 1995 1995
VERMONT 2002
VIRGINIA 2002 2005 1994
WASHINGTON 2009 2001
WEST VIRGINIA 2014*
WISCONSIN 2009 1995
WYOMING 2007 2007

Notes: * denotes years later than 2010, and these states are considered without the law
in this paper’s data sample. Column (1) is the “Any place” law, which summarizes the
state laws that allow women to breastfeed in any public and private place. Column
(2) is the “Jury” exemption law, which exempts nursing women from the jury duties.
Column (3) is the “Indecency” exemption law, which allows breastfeeding in public to
be exempted from being considered public indecency.
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