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ABSTRACT 

Women’s labor force participation has skyrocketed in the past half-decade. 
With this shift, the demand for child care has also risen dramatically. Women 
increasingly need child care during work hours, whether it be from a relative, a 
family day-care or child care center. From an economic perspective, paid child 
care adds to the cost of employment. Thus child care cost may be a disincentive to 
employment especially affecting women as primary care-givers in the home. 
 

Current welfare policy in the United States includes child care subsidies as 
a crucial tool intended to facilitate the employment of low-income mothers. Since 
the 1996 welfare reform, employment is a required goal for welfare participants, 
making child care subsidies ever more important to the extent that they may 
encourage or even enable employment. 
 

Many past studies have tried to measure the effect of the price of child 
care on employment. However, subsidies are in many ways less effective than a 
reduction in the price of all child care. Not many people know about them, many 
people who apply are waitlisted or rationed out of the system even if they are 
eligible, there are bureaucratic delays, and there is stigma associated with taking 
up a subsidy. To find out whether or not subsidies increase employment in reality, 
I chose to examine the effect of actual subsidy receipt on employment. 
 

Although the theoretical effect of subsidies on employment is clear, a 
causal effect is difficult to discern in the data. The difficulty lies in that women 
are often required to be employed to receive child care subsidies in the first place, 
and women who are likely to work may also be likely to get subsidies due to any 
number of unobserved personal characteristics, such as energy or intelligence. 
 

Using data from the National Survey of America’s Families of 2002, I 
applied a number of econometric models to explore the relationship between 
subsidies and employment. I found that obtaining a child care subsidy increases 
employment by 28% using a two-stage least squares model, 42% using a bivariate 
probit model, and 23% using propensity score matching, though the result was not 
significant for the first model. These results confirm for the most part a positive 
relationship that may be causal. 
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CHAPTER 1 

INTRODUCTION 

Child care subsidies are viewed as an important policy tool to increase the 

labor force participation of women, especially of low-income mothers. Economic 

theory predicts that child care cost is a deterrent to employment and empirically it 

has been observed women with children under the age of six are least likely to be 

employed compared to other women (Han and Waldfogel, 2001). This gap may 

be due to child care cost as a disincentive to employment, as predicted by theory.  

Assuming no market failures and an effective system of administering subsidies, 

child care subsidies should reduce the disincentive to be employed, and result in 

increased employment for mothers. 

The role of child care subsidies as a tool to encourage employment has 

been further emphasized in recent years as a result of demographic shifts and the 

Personal Responsibility and Work Act (PRWORA) of 1996. The employment of 

single mothers with children has continued to increase (Hoffman, 2009), while an 

ever higher number of welfare recipients are single mothers. In addition, under 

PRWORA employment became a  more central goal of welfare. Thus since 1996, 

welfare policy has focused intently on reducing the disincentive to work caused 
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by the cost of child care through child care subsidies (Han and Waldfogel, 2001). 

If subsidies do encourage employment, they also have the potential to reduce 

reliance on welfare, another central welfare goal, and improve the mental health 

of their recipients by allowing employment outside the home (Rosenfield 1989). 

Given the large role of child care subsidies in welfare policy, and the 

potential positive benefits from the employment of low-income mothers, it is 

important to study whether or not and to what extent subsidies actually increase 

employment. A number of factors could temper or even eliminate the expected 

effect on employment, including rationing, a difficult application process and 

preferences. In this thesis I test whether and to what extent child care subsidies 

increase the employment of mothers of children under six. Data from the 2002 

National Survey of America’s Families (NSAF) were used in order to estimate a 

direct effect of subsidy receipt on employment rather than an indirect price 

elasticity, as often done in the literature. This analysis adds to the literature in that 

it included a bivariate probit and propensity matching model, which are very rare 

within the literature measuring the direct effect of subsidy receipt1. These models, 

respectively, may give better probability estimates of the effect of subsidies on 

employment, and more effectively control for self selection.  

In addition, this analysis attempts to capture the effect for a specific 

demographic: mothers of children under the age of six. This group should 

                                                        
1 Cox (2009) used a bivariate  probit model, but in the larger context of Full 
Information Maximum Likelihood and a rationing equation. Propensity score 
matching has not been attempted to the knowledge of the author. 
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theoretically be more sensitive to the cost of child care because of the lack of free 

public school for children under five. The sample also includes both single and 

married mothers, uncommon in the literature. The models were also run for 

samples of single mothers, and poor mothers and fathers, offering interesting 

motivation for future work.  

The results of the three models indicate that subsidy receipt increases the 

probability of employment of mothers by a positive, but not necessarily 

significant, amount. Effects of subsidy receipt on employment obtained from the 

two-stage least squares, bivariate probit and propensity score matching models 

were 28%, 42% and 23% respectively, but insignificant in the case of the two-

stage least squares model.  A positive effect is in line with the vast majority of 

previous literature on this subject. Thus this thesis is in agreement with previous 

literature in suggesting that child care subsidies may be an effective tool to 

encourage the employment of mothers. 

The structure of the thesis is as follows: Section 1.1 gives a brief history 

and overview of child care policy in the U.S.; Section 1.2 establishes an economic 

model of child care; Section 1.3 mentions several criticisms of child care subsidy 

policy in an economic framework; Chapter 2 reviews the literature on this topic; 

Section 2.1 review literature that treats relevant related questions; Section 3.1 

describes the NSAF data; Section 3.2 introduces the difficulties in determining the 

effects of subsidies on employment empirically; Section 3.3 describes the models 

using instrumental variables to capture the relationship; Section 3.4 introduces a 
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propensity score matching model to address the same question; Section 3.5 

estimates the models on different populations; Chapter 4 analyzes the results of 

the empirical section; and Chapter 5 concludes with a discussion of the relevance 

of the results. 

 

1.1 Overview of U.S. Child Care Policy 

Policy to reduce child care cost comes either in the form of government 

provision of child care or subsidies to the private market. Unlike many countries 

in Europe (Blau and Tekin, 2007), the U.S. government is not a supplier of child 

care, but rather funds demand-side means-tested subsidies under the order of the 

Personal Responsibility and Work Opportunity Act (PRWORA) and through the 

Child Care and Development Fund (CCDF). These programs are operated by each 

state individually, with considerable freedom with regard to eligibility 

requirements, amount of subsidy (usually a means-tested sliding-scale), and 

characteristics of eligible providers, including measures of quality. Unfortunately, 

only about 15% of children nationwide eligible to receive subsidies actually 

receive them. The gap is due partly to lack of information about subsidies and 

partly to rationing (Cox, 2009).  

The PWRORA is part of the welfare reform act of 1996. It replaced 

various previous child care funding programs, such as Aid to Families with 

Dependent Children (AFDC) and the Child Care Development Block Grant with 

the single CCDF funding source (Connelly and Kimmel, 2001). The PWRORA is 
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strongly pro-employment, meaning that many people who could have received 

welfare without working before the reform are more likely to need to work to 

continue on welfare. Thus it is important to study the effects of subsidies on 

employment after the welfare reform, as we would expect them to be larger than 

the previous effects. 

Other policies in place to encourage employment of the low-income single 

mother demographic include the Earned Income Tax Credit and other child-based 

tax incentives. Such policies can be compared in terms of effectiveness and cost-

efficiency to the child care subsidy program, and the literature on this topic is 

reviewed below, however this comparison is not the primary focus of this paper. 

Child care costs comprise a large proportion of the budget of low-income 

families who pay for care, 25% according to Blau (2001). Thus child care costs 

could be an especially critical factor in discouraging employment among low-

income women with children in comparison to higher income women. Thus 

subsidies in the U.S. are means-tested to target those in the lower income 

brackets, for whom the cost of child care is most prohibitive to employment.  

The ultimate welfare policy goal of subsidies is to move low-income 

families off of welfare and to allow them to achieve self-sufficiency.2 Therefore 

the value of employment for low-income single mothers merits some discussion. 

                                                        
2 Two studies have been done on the effect of subsidies on welfare receipt using 
national data. Blau and Tekin 2007 found no significant effect of subsidies on 
welfare participation. Connelly and Kimmel 2001 however found that an decrease 
in the price of child care through AFDC subsidy does lead to lower welfare 
participation. For a more comprehensive review see Connelly and Kimmel 2001.  
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It is unclear as to whether the type of work available to this population without 

further training has an impact on long-term welfare and income growth, given that 

it is low-paying and with little possibility of promotion3 (Blau, 2001; Tekin, 

2004). However the connection to long-term welfare is only the second link in the 

chain. First we must determine to what extent child care subsidies increase 

employment in this subgroup.  

 

1.2  Theoretical Model 

A very simple labor supply model (see Figure 1) assumes that all mothers 

must purchase child care in order to work (there is no free informal care available) 

and pay a fixed cost per hour of child care. The mother then chooses a bundle of 

consumption and leisure to maximize her utility given a budget constraint based 

on the relative price of leisure (wage) and consumption. In this model the wage is 

effectively lowered by the price per hour of child care, lowering the budget 

constraint and thus the consumption benefit of working more hours. A child care 

subsidy counters this effect to the extent that it eliminates the extra cost of 

working imposed by paying for child care. Usually subsidies do not cover 100% 

of the cost of child care, however, and thus the effect is only a partial return to the 

labor supply decision before the child. 

                                                        
3 There may also be short term benefits to employment, notably improved mental 
health from some work outside the home  
(Rosenfield, 1989). 
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This simple labor supply model can be made more realistic by relaxing the 

assumptions made above and including a number of complicating factors. One 

aspect of reality that should be taken into consideration in the model is the fact 

that subsidies are generally non-linear (Blau, 2003). Means-tested subsidies, being 

sliding-fee, decrease with increasing household income. Thus the reduction in the 

disincentive to work is different for women at different income levels. 

 

Figure 1 
Basic Labor Supply Model with Child Care Cost  

(CCC) and Subsidies (S) 
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In addition the eligibility requirements for subsidies produce a number of 

non-linearities in the budget constraint. First, states set a maximum income level, 

usually as a percentage of the poverty line by family size, as well as certain 

employment or education requirements to determine eligibility. Thus mothers 

close to the income cut-off may have an incentive to reduce their work hours (to 

some arbitrary threshold) in order to keep their income low enough to be eligible, 

and mothers close to the employment requirement threshold may have an 

incentive to keep employment above the cut-off. There are also other issues 

would alter or invalidate this model, such as rationing and difficult to measure 

costs of subsidy take-up, which will be discussed in more detail below. 

Another key assumption of the simple model is that there is no informal 

care available. In reality, informal care is often available, and in this case the 

mother’s choice between the simple budget constraints of Figure 1 is more 

complicated. In this case she is simultaneously deciding how much to pay for care 

and how much to work, and the subsidy may induce her to move from informal 

care to paid care because of the opportunity cost of informal care (e.g. husband or 

other relative is at home and not earning).  

This example also illustrates that if the labor supply decision is made at a 

household level, the outcome may differ from the decision that would be made at 

the individual level. For instance the household budget constraint includes the 

income of other members of the household and other sources of non-wage income 
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available to the mother, as well as the preferences of other household members for 

leisure and consumption and taking care of children. 

Another complicating factor is variation in the utility of the mother (and 

household) based on the perceived quality of care from different sources. For 

example, if the perceived quality of subsidized care is higher (perhaps because 

centers are required to meet certification standards to accept subsidies) the mother 

is more likely to work than if the quality of mother-care is higher.  

There is also the possibility that the mother will choose to use subsidized 

center care without working due to preferences for leisure and center care and if 

eligibility requirements are not strictly enforced. 

 

1.2.1  Criticisms of the Child Care Subsidies Approach 

One of the main criticisms of using child care subsidies to encourage 

employment is that doing so could be detrimental to another important policy 

goal, which is promoting child development through high quality child care. 

Theoretically, policies to increase employment are unlikely to increase the use of 

high quality care and vice versa. For example, a subsidy only to high quality care 

centers may not increase employment if the subsidized price is still higher than 

the price of low quality care. A subsidy across all levels of quality (the most 

efficient way to encourage employment) may actually increase the use of low 

quality care if quantity and quality are substitutes (Blau, 2003). In agreement with 
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this proposition, Blau and Hagy (1998) found that lowering the price of care 

causes substitution away from quality care. 

However, most evidence indicates that subsidies to promote employment 

increase or do not alter the quality of care demanded. Michalopoulos, Robins and 

Garfinkel (1992) find a significant although minor increase in the overall quality 

of care demanded with a price decrease. Berger and Black (1992) also find an 

increase in the mother-reported quality of care with a subsidy that can be used at 

any licensed facility.  Finally, Han and Waldfogel (2001) found that women are 

more likely to be employed in states with more child care regulation and more 

frequent inspection of providers, implying that quality can encourage 

employment. Thus the idea that increasing employment through child care 

subsidies could have negative effects on child development is not a compelling 

concern, at least not within the scope of this thesis. 

Another potential problem with increasing employment through child care 

subsidies is the existence of problems in the child care market. Primarily two 

market failures are suspected in the child care market: shortage and imperfect 

information.  

In economics a shortage is a market failure in which supply does not meet 

demand at the market price, often indicating that the price is below equilibrium 

price (see Figure 2). However, this economic definition of shortage is not the type 

of shortage discussed in child care policy debate. In this context the concern is 
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that the cost of child care is too high to be affordable to the majority of people 

who want to purchase it. 

Figure 2 
An Economic Shortage 

 

 

Demand for child care has increased enormously in the second half of the 

20th century a result of increased women’s labor force participation and a shift 

from informal care to formal (paid) care. However, the price of child care has 

remained relatively stable, indicating either that the supply of child care is highly 

elastic or that the price of child care has been held arbitrarily low (perhaps 

causing a shortage in the economic sense).  
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Figure 3 
Price Increase with Very Elastic Demand 

 

 

The latter is unlikely because there is no reason to believe that the price of 

child care is below equilibrium price. Child care markets in the U.S. are only 

regulated for minimal quality standards that should not interfere significantly with 

the functioning of the market. Evidence in fact points to the supply of child care 

being highly elastic (see Figure 3). Blau finds that there is a large supply of 

women willing to work for low wages in the child care industry, presumably 

because they have a preference for taking care of children. It is this supply that 

has kept child care costs from rising with demand, given that labor is the main 

factor in child care production (Blau, 2001).  
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The price of child care may be considered too expensive, but this is not a 

market failure, and rather implies lower demand. One could also consider a 

shortage in the child care market if child care is viewed as a merit good, or a good 

that should be available to everyone because of its positive qualities, in which 

case the price of child care should be close to zero. However under normal 

assumptions neither an economic nor a general type of shortage is likely to exist 

in the child care market. 

The second market failure suspected of the child care market is imperfect 

information. Imperfect information implies that for whatever reason, economic 

actors are not able to make decisions with full information about their choices, 

whether it be availability, quality, price or any other factor that could affect the 

decision. 

First, there may be a lack of referral agencies to help parents identify care 

suppliers, which would artificially lower demand. But more importantly, there is 

an obvious lack of quality rating systems for care providers. As a result, it may be 

nearly impossible for parents to identify accurately the quality of the care their 

children are receiving while they are at work. Therefore very little price premium 

can be charged for high-quality care without better information, potentially 

lowering the overall quality of supply in the market. However, evidence suggests 

that in reality parents do not value quality of care, and therefore such a market 

failure is unlikely to exist. Low prices are better explained by a lack of preference 

for quality (Blau 2001).  
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Another reason that the role of child care subsidies in the labor supply 

model may not be as clear as portrayed in Figure 1 is that it is noted in the 

literature (see below) that subsidies encourage mothers to move from informal 

unpaid non-maternal care to formal paid care. In such cases, the subsidies may be 

encouraging employment, but only to the extent that there is a preference for paid 

care and employment. In this case subsidies are actually lowering the marginal 

consumption benefit of working in the simple model. However in a more realistic 

model there is little reason to believe that child care subsidies would discourage 

employment as people simultaneously make a care mode and employment 

decision. They may, however, be less effective in encouraging employment that 

other methods (such as an earned income tax credit) because of this effect.  

Thus this thesis can safely ignore child development and market failure 

issues while focusing on the effectiveness of subsidies in encouraging 

employment. Policy goals of promoting child development through high quality 

child care and promoting employment through cheap child care are generally 

found not to be opposed. Shortages are found to be unlikely, and imperfect 

information not to matter. This thesis also is unconcerned with movement 

between modes of care and policy cost-efficiency, although these issues are 

interesting and interrelated. 

The employment question was chosen because of its relevance to welfare 

policy and the self-sufficiency argument developed above. Under current welfare 

policy, employment is by far the primary goal of child care subsidies in the U.S. 
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today. Therefore it is of paramount importance that we carefully establish and 

study the causal relationship between subsidies and employment. It is the goal of 

this thesis to contribute to the body of literature already addressing this important 

question.  
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CHAPTER 2 

LITERATURE REVIEW 

There is a fairly large body of literature on the effects of child care 

subsidies on employment written over the past 25 years, which is summarized in 

the chart in the Appendix. There are three main sources of evidence exploited in 

the literature: demonstration programs, estimates of the elasticity of employment 

with respect to the price of child care, and estimates of the direct effect of subsidy 

receipt on employment. 

Demonstration programs are organized as randomly assigned trials in 

which a treatment group will receive of a number of services to help them rise out 

of poverty, often including child care subsidies. The outcomes of the treatment 

group can be compared with a outcomes of the control group. The advantage of 

this type of study is that it avoids self-selection into subsidy receipt by setting up 

a randomized trial. However, the difficulty in using these programs as evidence of 

the effect of child care subsidies is the need to distinguish between the effect of 

the child care subsidies and the effects of all other provisions of the programs 

(Blau, 2003, Cox 2009). In 2005, Abt. Associates conducted a demonstration 

project in Washington State to measure the effect of varying child care subsidies 
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alone. Families were randomly assigned to groups with different child care 

copayment schemes, and administrative data on employment and welfare receipt 

were used to measure outcomes (Collins, 2005).  The report found that reducing 

child care payments did not increase employment (Michalopoulos, 2010).  

The most prevalent type of study of this problem estimates the price 

elasticity of employment with respect to child care. The price elasticity is meant 

to be an indirect measure of subsidy effect, essentially the percent change in 

probability of being employed over the percent change in the price of child care. 

Usually, expenditure on child care is used to predict market price. Regardless of 

dataset or model, studies find a zero or negative elasticity, although there is 

significant variation in size (from zero to close to -1).  

By far the most common data set used to estimate price elasticity models 

is the Survey of Income and Program Participation. The data was produced by the 

Census Bureau and is comprised of nationally representative panels beginning 

between 1984 and 2004. The following studies use the SIPP to estimate the effect 

of the price of child care on employment: Anderson & Levine (2000), Connelly 

(1992),  Connelly and Kimmel (2001), Connelly and Kimmel (2003), Herbst 

(2010),  Kimmel (1995), Kimmel (1998), Michalopoulos Robins and Garfinkel 

(1992), Ribar (1992) and Ribar (1995).  

Again, there is wide variation in estimates of the price elasticity despite 

similar models and data. Anderson and Levine (2000), Connelly (1992), Connelly 

and Kimmel (2001), Herbst (2010) and Ribar (1992) all use probit models 
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controlling for self-selection, but obtain elasticities ranging from -0.20 to -1.03 

(Connelly, 1992; Connelly and Kimmel, 2001). Anderson and Levine (2000) 

found that varying the method of cost measurement led to elasticities between 

0.000 and -0.413 or -0.055 to -0.35 depending on the specification chosen. One 

can conclude that results are fairly sensitive to assumptions. Anderson and Levine 

find that the wage effects are less sensitive, perhaps because such models are 

standard in the literature.  

Michalopoulos et al. (1992) and Ribar (1995) use SIPP and specify a 

structural model to estimate employment and child care expenditure 

simultaneously. In Michalopoulos et al. the mother maximizes utility between 

three options: to work and pay for care, to work and use free care, or not to work 

and care for the child  The effect of the price of child care on hours worked is 

very small at .0014, whereas the elasticity of child care expenditures is estimated 

at .2984 (for single mothers). The model used by Ribar (1995) is fully structural 

and estimated with full information maximum likelihood. Ribar (1995) found 

results similar to Michalopoulos et al. (1992): a very small employment elasticity 

with respect to child care cost of -0.024 and a much larger elasticity of child care 

expenditure with respect to cost of -.248. A structural approach may lead to lower 

estimates. Geographic variation may affect both the price of child care as well as 

many other prices affecting employment, thus using geographic variation in the 

price of care to determine its price effect on employment, as in non-structural 
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models, leads to an overestimate of the price of care elasticity of employment. 

(Anderson and Levine, 2000). 

Other studies estimating price elasticities and using datasets other than the 

SIPP include Averett (1997), Blau and Robins (1988), Han and Waldfogel (2001), 

Tekin (2002) and Tekin (2007). Averett (1997) uses the 1986 National 

Longitudinal Surveys of Labor Market Experience of Youth and found a 

relatively large elasticity of -0.78, whereas Blau and Robins (1988) used data 

from the Employment Opportunity Pilot Projects of 1980 and found an elasticity 

of -0.38. Han and Waldfogel (2001) used March Current Population Survey data 

merged with SIPP data and found an elasticity ranging from -0.30 to -0.73.  

Tekin (2002) and Tekin (2007) used the National Survey of America’s 

Families to study the price elasticity of employment with respect to child care. 

Both used multinomial  (NSAF) choice models and found price elasticities of -

.121 and -.148 respectively, which are on the low end of the range of elasticity 

estimates discussed below. In addition, in Tekin (2002) the model predicts that if 

child care were subsidized at the 50% level, overall employment would increase 

by 5.8 percent, a very small effect. 

There are several reasons that the elasticity may not be a good measure of 

the effect of subsidies on employment. Firstly, there may be high take-up costs to 

receiving a subsidy, ranging from extensive red-tape bureaucracy to the social 

stigma of state support (Blau and Tekin, 2003; Cox, 2009). In addition, not all 

those who apply for subsidies can receive one. The presence of waitlists for 
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subsidies and freezes on accepting new recipients are evidence of subsidy 

rationing in about half of all states (Cox, 2009). The models of Cox (2009) and 

Blau and Tekin (2003) include factors that would affect the probability of being 

rationed out in their equations predicting subsidy receipt. Cox (2009) in particular 

emphasizes the cost of uncertainty in subsidy receipt. Mothers must take up jobs 

in order to become eligible for an employment-based child care subsidy, but there 

is no certainty that they will receive a subsidy even once employed.  

Even if receipt of a subsidy were guaranteed for all those eligible, 

maintaining eligibility may pose an additional barrier. If the cost of child care 

poses a barrier to employment, as implied by the presence of subsidies, remaining 

employed while applying for a subsidy may be difficult if not impossible, 

especially if the application process or waitlist takes a long time (Cox, 2009). 

Thus all of these factors point to the idea that a price elasticity would may 

overestimate the effectiveness of subsidy programs in encouraging employment. 

Most studies of actual subsidy receipt are done using large household 

survey data variables on child care subsidy receipt. All such studies must control 

for self-selection in order to compare the population receiving subsidies and the 

population not receiving subsidies. Just as there is no clear control group for those 

who pay for care in the price elasticity studies, there is no clear control group for 

subsidy recipients in a subsidy receipt model. To address this issue, an equation 

predicting subsidy receipt is generally incorporated into an employment probit or 

multinomial choice model. The advantage of the multinomial choice model is that 



   

21 
 

employment, care mode and payment can be simultaneously estimated. The data 

set most frequently used for this type of study is the National Survey of America’s 

Families (NSAF), conducted by the Urban Institute in 1997, 1999 and 2002. The 

following studies use this data set and include employment as a primary 

dependent variable: Tekin (2002), Tekin (2005), Tekin (2007), Blau and Tekin 

(2007), Cox (2009) and Crawford (2006). 

Results from studies using the NSAF data are somewhat varied, implying 

that the results may be sensitive to specification. Blau and Tekin (2007) found 

that actual subsidy receipt increases employment by 13% using OLS and 32% 

using two-stage least squares, which is the maximum result from this type of 

study. Tekin (2005) found an increase of 15.3% using a multinomial choice 

model.  Crawford (2006) found an increase of 21% for part-time work and 15% 

for full-time work using a binary logit model. Cox (2009) found an increase of 

17.5% using a univariate probit and no significant effect using full information 

maximum likelihood. 

There are two other studies of this type: Berger and Black (1992), Meyers, 

Heintze and Wolf (2002). Berger and Black (1992) used the waitlist for a subsidy 

as a control group, while Meyers, Heintze and Wolf (2002) modeled subsidy 

receipt, similar to many  studies below, but with a small California sample. Berger 

and Black (1992) found a 12% increase in employment due to the subsidy and 

Meyers et al. (2002) found a significant and positive effect as well. 



   

22 
 

Also worthy of mention is Gelbach (2002). Gelbach (2002) did a unique 

study of child care and employment in which he viewed the provision of free 

public school to five-year-olds as a child care subsidy to mothers of five-year-

olds. This creative approach bypassed extensive selection issues faced by all other 

studies, and lead to a positive and significant effect of eligibility for kindergarten 

on employment .  

 Thus overall the vast majority of studies on the effect of child care 

subsidies on employment find a significant and positive impact. The effects, 

whether in terms of subsidy effect or price effect, vary but are generally very 

small. The distribution of estimates seem imply that the true value for the 

elasticity is around -0.20 or -0.30, and that a subsidy effect may be around 20%.  

 

2.1  Related Questions in the Literature 

Many studies of the effect of subsidies on employment also address 

specific subtleties of the problem. This literature, and the questions it raises, is 

important to consider, even though the analysis in this thesis does not explore 

beyond the basic question of whether subsidies encourage employment. Aspects 

of the problem addressed in the literature but not in this thesis include full-time 

and part-time work, shifts between care modes, quality of work, single women 

and poor women as separate populations, and comparison of employment 

policies. 
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A number of studies investigate labor force participation as a choice 

between no employment, part-time employment and full-time employment, since 

the child care needs of these subsets may be very different. For instance, the child 

care needs of full-time workers may be more inflexible, making them more likely 

to pay for center care as opposed to a more informal and probably cheaper 

arrangement. The correlation between full-time employment and use of paid care 

is noted in the literature (Connelly and Kimmel, 2003; Ribar, 1995).  

Not only are full-time workers more likely to use paid care, they are also 

more sensitive to the price of care, and therefore probably to child care subsidies. 

Most studies estimate full- and part-time employment as discrete choices rather 

than a continuous number of hours, as this model is found to better fit the labor 

market (Connelly and Kimmel, 2003). Connelly and Kimmel (2003) found that 

mothers employed full-time are the more responsive to price changes, with 

elasticity of -0.2772 as opposed to -0.0166. Tekin (2002) and Tekin (2007) treat 

the issue of full-time vs. part-time work in multinomial choice models, and find 

that full-time employment is about twice as elastic with respect to the price of  

care as part-time employment. Powell (1998) obtained a result of three times 

more elastic using Canadian data. 

It is also interesting to note that in addition to the shift to paid care with 

increasing  employment, child care subsidies themselves encourage paid modes of 

care, implying a normal price relationship. This shift toward center care with 

subsidies is noted in the literature (Tekin, 2005; Blau, 2001; Cox, 2009; Blau and 
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Robins, 1988). Thus assuring the quality of formal care becomes increasingly 

important as child care subsidization and other pro-employment policies are 

pursued. 

Another important impact of child care policy is on the quality of work 

obtained by mothers, as measured in the literature by working standard hours. 

Working nonstandard hours generally means fewer benefits and fewer 

opportunities for promotion among other disadvantages (Tekin, 2004). Tekin 

(2004) finds that child care subsidies increase the probability of single mothers 

working standard hours by 6.1%, while Cox (2009) found an increase of 27%. 

In addition, there are several subgroups for whom the effects of child care 

subsidies are distinguished in the literature. These subgroups are single women 

and poor women. A study by the U.S. General Accounting Office in 2004 found 

that there is a larger child care price effect for poor and near-poor women. In a 

hazard model, Baum (2002) found that low-income mothers were more sensitive 

to the price of child care as it affected their decision to return to work within two 

years of giving birth. In a similar vein, Anderson and Levine (2001) estimated 

that the child care price elasticity of employment is significantly more negative 

for low-skill women than high-skill women (-0.35 to -0.05) after controlling for 

income.  

Earlier studies of child care subsidies and employment were focused on 

married mothers. More recently, the focus has shifted toward single mothers, the 

primary target demographic of the 1996 welfare reform (Tekin, 2007). One would 
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expect single mothers to be more responsive to subsidies as they are less likely to 

have an alternative source of income and child care from a partner. Two studies 

find evidence to support this idea. Han and Waldfogel (2001) and Connelly and 

Kimmel (2003) both find that single mothers are more responsive to changes in 

the price of care. One study, however, Kimmel (1998), found married women’s 

employment to be more elastic with respect to the price of child care than single 

women’s. Perhaps this is a result of the delayed impact of welfare reform in 

encouraging women to work. The analysis in this paper also finds a higher price 

elasticity for married mothers than single mothers, as reported in Section 3.4. 

A broader goal of studies of child care subsidies is to evaluate their value 

as a policy tool to increase employment and compare them with other tools. To do 

so, a study must include in its model variables other than subsidies that could be 

changed through government policy. The study must also be able to predict the 

effects of varying various policy variables on employment as well as to measure 

the efficiency of each in terms of cost to the government. Three studies have 

produced results in this area.  

Ribar (1995) examined married mothers and found that making the child 

care tax credit (CDCTC) refundable would have no effect on employment while 

eliminating it would have a minimal effect on employment. In addition, adding a 

flat subsidy of 25% on child care cost would have a minimal effect on 

employment. Of other policies proposed in the late 80’s and assessed by Ribar 

(1995), doubling tax exemptions for children would have the greatest impact in 
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terms of increase in full-time employment. Thus Ribar concluded that subsidies 

are relatively ineffective in encouraging employment. Averett (1997), on the other 

hand, found subsidies to be an effective tool relative to changing the tax credit 

structure or subsidy expenditure limits. Tekin (2007) concluded that child care 

subsidies are more cost-effective in increasing employment than wage subsidies 

since subsidies increase employment but go only to those who work and pay for 

care.  

Analysis of these related and interesting aspects of the child care and 

employment question would be very interesting; however; in this paper I address 

only the simple question of whether subsidies increase employment of mothers.  
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CHAPTER 3 

METHODOLOGY 

I perform my analysis using the work of Tekin 2005 and Blau and Tekin 

2007 as a starting point to estimate the direct effect of subsidy receipt on 

employment using data from the National Survey of America’s Families (NSAF). 

The estimation of direct effect of subsidy receipt was chosen over a price 

elasticity analysis because it is a better measure of the effectiveness of subsidies 

in encouraging employment if self selection and endogeneity issues can be dealt 

with econometrically.  I use a two-stage least squares instrumental variables 

model similar to Blau and Tekin 2007 and with instruments similar to Tekin 

(2005) and (Cox 2009). I also use a bivariate probit model with the same 

instrumental variables, and a propensity score matching model to emulate a 

natural experiment. The two-stage least squares model estimated an effect of 

subsidy receipt on employment of 28%, similar to Blau and Tekin 2007, but 

insignificant. The bivariate probit model resulted in a significant effect of 42%. 

Lastly, the propensity score matching estimated an effect of 23%. The results 

from these three models are all positive and are in line with the literature (Tekin 

2005, Blau and Tekin 2007, Cox 2009). 
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3.1  Data 

The data used is from the 2002 cross-section of the National Survey of 

America’s Families (NSAF). The survey was conducted in 1997, 1999 and 2002 

by Westat for the Urban Institute to study the process of devolution of social 

programs to the states. The 2002 panel contains data from extended interviews of 

39,798 households, including extensive information regarding household 

demographics, health care use, participation in government programs such as 

health care, family well-being, and child care (Abi-Habib, 2002). 

A subsample of 2852 mothers of children under the age of six was 

selected such that all relevant variables were non-missing. Mothers of children 

under the age of six were chosen specifically because this age group is the most 

needy in terms of child care. After the age of five, almost all children will have 

free day care during the day in the form of public school and therefore the goal of 

subsidies to facilitate employment seems less relevant to the population with no 

children below the age of six. The sample is not representative of any particular 

group or region. Subpopulations specifically oversampled in the NSAF include 

low-income households and households in the 13 focus states4 for the study. The 

majority of the sample was taken using random digit dialing, but a smaller 

                                                        
4 States oversampled in order to obtain state-representative estimates were 
Washington, California, Colorado, Texas, Minnesota, Washington, Michigan, 
Mississippi, Alabama, Florida, New York, Massachusetts, and New Jersey. 
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proportion was taken using a clustered area sample. Weights are not used in the 

analysis because results do not need to be nationally representative. 

Descriptive statistics for this sample are summarized in Table 1 below. 

About 45% of mothers are employed, which is low for similar samples in the 

literature (Blau and Tekin 2007, Tekin 2005), and about 10% receive subsidies, 

which is in line with coverage estimates in the literature (Tekin 2005, Cox 2009). 

Of those in the sample who received a subsidy, 69.59% are employed whereas of 

those in the sample who did not receive a subsidy, only 42.53% are employed, a 

statistically significant difference that does not contradict the hypothesis that 

subsidy receipt increases employment.  

The main advantage of the NSAF data in addressing the child care 

subsidy-employment question is the existence of a subsidy receipt variable in the 

data. Interviewees were asked whether or not they received government help in 

paying for child care and the answers were coded as yes or no. This variable 

allows us to attempt to measure the effect of actual subsidy receipt on 

employment, rather than the price elasticity as done in the majority of studies. The 

price effect and the direct effect of subsidy receipt can be expected to differ 

considerably as noted in the previous section, with the subsidy effect being a more 

precise measure of to what extent subsidies promote employment. 
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Table 1 
Descriptive Statistics of Sample 

 
Variable Sample 

Mean 
Standard 

Error 
Worked at least part time this year 0.451 0.498 
Received child care subsidy 0.096 0.294 
Has high school diploma 0.435 0.496 
Completed some college 0.216 0.411 
Has bachelors degree* 0.113 0.317 
Has a health condition that limits work 0.116 0.320 
Black 0.174 0.379 
Hispanic 0.266 0.442 
Age 29.978 6.882 
Foreign born 0.246 0.431 
Married 0.603 0.489 
Income excluding earnings from employment  
 (in thousands) 2.997 5.606 
Number of children in under 6 years 1.439 0.660 
Number of children between 6 and 17 1.007 1.198 
Number of relatives in household 3.325 1.592 
Lives in northeast 0.241 0.428 
Lives in south 0.270 0.444 
Lives in west 0.222 0.416 
Spanish needed for interview 0.170 0.376 
In state with waitlist for subsidies** 0.662 0.473 
In state that uses mass media to advertise subsidies 0.910 0.287 
State eligibility for subsidies as percent state median 

income** 0.562 0.117 
State CCDF expenditure per child 218.663 83.440 
State mean copay on subsidies (as percentage of 

income of a familty of three at the poverty 
line)** 0.043 0.026 

*Omitted categories are less than a high school diploma and lives in Midwest. 
**As of December 2001 
Sources of data: 2002 NSAF, U.S. Department of Human Health and Services, 
and the National Women’s Law Center 
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3.2  Econometric Issues 

Despite the attractiveness of estimating the effect of subsidy receipt 

directly, this chosen method unleashes a number of empirical problems. The 

primary difficulty arises from the fact that employment is often a prerequisite for 

subsidy receipt because, in line with the goals of PRWORA, subsidies are viewed 

as a tool to achieve employment. Thus the decision to receive a subsidy may 

either be made simultaneously with the decision to be employed, in which case 

our estimate of the effect of subsidy receipt will be good, or the decision to apply 

for a subsidy will be conditional on already being employed, in which case our 

estimate is capturing reverse causality, or the effect of being employed on 

receiving a subsidy. The reverse causality introduces a positive bias in estimates 

that is difficult to tease out. However, only about 70% percent of mothers who 

receive a subsidy are employed, implying that employment is not an absolute 

requirement for subsidy receipt (or that it is there are ways to circumvent the 

requirement). 

In addition, another source of positive bias is omitted variable bias from 

unobserved personal characteristics. Specifically, the type of mother receives a 

subsidy may be fundamentally different from the type of mother who doesn’t 

receive a subsidy in a way that is both correlated with employment outcome and 

unobservable. For instance, if a mother has specific unobservable skills that help 

her get through the application process for subsidies, these skills are also likely to 

help her in a job application process. Similarly, mothers who are well-connected, 
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energetic, or in specific situations conducive to leaving the home, may be more 

likely both to get a subsidy and to be employed. Without variables or some other 

method to control for these characteristics, the effect of subsidy receipt will be 

systematically overestimated due to self-selection. 

There is one possible scenario that would attenuate the positive bias in our 

estimate of the effect of subsidy receipt on employment. Some mothers may 

become employed in order to be eligible for a subsidy and then wait many months 

or in fact never being able to receive a subsidy due to rationing, which is fairly 

common (Cox 2009). Thus an unknown part of our sample may be employed in 

order to receive a subsidy without actually receiving a subsidy. To the extent that 

we want to include this effect as the subsidy policy encouraging employment, our 

estimate will be biased downward. However, this situation would seem to be less 

prevalent than the one above because the advertisement of subsidies and 

eligibility requirements is very limited. In addition, this effect is a byproduct of 

the structure of the subsidy system rather the direct result of subsidy receipt. Thus 

overall, our main concern remains that the estimate will be biased upward due to 

the reverse causality and unobserved personal characteristics explained above.  

Three models were used to estimate the effect of child care subsidy receipt 

on employment while accounting for this bias: a two-stage least squares 

instrumental variable regression, a instrumental variables bivariate probit, and 

propensity score matching. The propensity score matching model is previously 

unseen in the literature on this topic. The next section will explain and give results 
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for the two instrumental variables econometric models used to estimate the effect 

of subsidy receipt on employment.  

 

3.3  Instrumental Variables Models 

 In the first two models, the principle method of controlling for the reverse 

causality bias between employment and child care subsidy receipt as well as 

omitted variable bias is instrumental variables. Instrumental variables are 

important econometric tools frequently used to eliminate bias by cleaning up 

correlation between covariates (endogeneity). 

An instrumental variable must be correlated with the endogenous variable, 

and be uncorrelated with the error term in a simple ordinary least squares 

regression. As a result of these requirements, an instrumental variable is 

uncorrelated with the dependent variable of interest except through its correlation 

with the endogenous variable, and thus can be excluded from the main 

employment equation. Thus by using instrumental variables as an estimation 

mechanism, other effects that are not of interest can be eliminated from the 

coefficient of the endogenous variable. 

In this model, subsidy receipt is endogenous because of the reverse 

causality with employment and omitted variable bias from missing personal 

characteristics variables. The instruments chosen are state level variables that 

affect subsidy receipt but should not be correlated with the error term, similar to 

Tekin (2005). These instruments are: a binary indicator of whether the mother 
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lives in a state where there are wait lists for subsidies; a binary indicator of 

whether the mother lives in a state that uses mass media to advertise subsidies; 

and the eligibility cut-off for subsidies as percent state median income of the state 

in which the mother lives; the mean subsidy co-pay in the state in which the 

mother lives; and expenditure per child by state.  

Theoretically these five variables will affect subsidy receipt and only be 

correlated with employment through subsidy receipt. First we test their 

relationship with subsidy receipt. In an ordinary least squares regression on 

subsidy receipt including all other covariates, only three of the five instruments 

were found to have a significant effect on subsidy receipt at the 10% level. The 

indicator of use of mass media advertising of subsidies by state, presence of wait 

list by state, and the stringency of income eligibility by state were significant 

while state expenditure per child5 and state mean co-pay on subsidies were not 

significant. Full results are in Table 2.  

An F-test of the hypothesis that the these instruments are jointly zero 

yields a statistic of 3.25 and a p-value of .0063, while if only the three significant 

instruments are included in the model, the F-statistic becomes 5.33 and the p-

value drops to .0012. The R-squared value for the model including all five 

instruments is 0.0952 while the R-squared value for the model containing the 

three strongest instruments is 0.0951, indicating that the three strongest 

instruments are explaining the majority of the variation in subsidy receipt 
                                                        
5 The expenditure variable may be insignificant due to measurement error, as it is 
difficult to determine which funds were spent in which years. 
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explained by the five instruments. All instruments have the expected sign even if 

they are insignificant6. 

 

Table 2 
Results of individual Significance of Instrumental Variables 

 in Predicting Subsidy Receipt  
(All Other Covariates Included) 

 

Instrumental Variable Coefficient 
Standard  

Error 
In state with waitlist for subsidies **-0.043 0.016 
In state that uses mass media to advertise subsidies **0.084 0.027 
State eligibility for subsidies as percent state median 

income *0.106 0.064 
State CCDF expenditure per child 0.00003 0.00007 
State mean co-pay on subsidies 0.055 0.304 
* Indicates significance at the 5% level 
** Indicates significance at the 10% level 
 

 It seems clear that the instrumental variables have no direct effect on the 

dependent variable, here employment, both theoretically and empirically. It is 

difficult to make the case for any of these state-level variables having any direct 

effect on employment. Perhaps one could make an argument that states with good 

subsidy programs were able to fund these programs through high tax revenues 

facilitated by high employment rates, but any such connection is purely 

speculative and hard to accept. Empirically, in an ordinary least squares 

                                                        
6 Although the eligibility criteria could be expected to have either a positive or 
negative coefficient. Looser eligibility criteria could imply a more generous 
system; on the other hand Cox (2009) notes that more eligible applicants means 
that few subsidies are spread over more people, perhaps actually decreasing 
probability of subsidy receipt. 
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regression of employment on the instruments and all covariates, none were 

significant. Furthermore, the test of overidentifying restrictions in the next section 

failed to reject the null hypothesis that the instruments are not correlated with the 

error term.  

In summary, the instruments are good in that they are correlated with 

subsidy receipt but not with the error term, and that they may also be safely 

excluded from the main model.7 However, with an F-test of only 5.33, they are 

not strong, and a number of issues could arise from their weakness. 

 

3.3.1  Ordinary Least Squares Model 

 Before moving on to a two-stage instrumental variable model, it is 

valuable first to examine the result of a simple ordinary least squares regression, 

including all covariates (excluding instruments) and subsidy receipt itself as 

regressors. Seven of the regressors were insignificant: Black, Hispanic, Spanish 

spoken in interview, foreign born, lives in the Northeast, lives in south, and the 

number of children between the ages of six and seventeen. Other variables do 

have a significant effect on employment in the OLS model, and the signs of the 

coefficients are generally plausible. Full results are in Table 3. 

 

                                                        
7 Although in this case (binary response model) a two-stage least squares model is 
identified without exclusion restriction on the instruments (Wooldridge 2010). 



   

37 
 

 

Table 3 
Simple OLS Regression of Subsidy Receipt on Employment with Covariates 

 

Regressor Coefficient 
Standard  
Error 

Received child care subsidy *0.204 0.031 
Has high school diploma *0.153 0.024 
Completed some college *0.190 0.029 
Has bachelors degree *0.176 0.035 
Has a health condition that limits work *-0.228 0.028 
Black 0.047 0.026 
Hispanic 0.018 0.033 
Age *0.004 0.001 
Foreign born -0.050 0.031 
Married *-0.123 0.022 
Income excluding earnings from employment *-0.009 0.002 
Number of children in under 6 years *-0.060 0.017 
Number of children between 6 and 17 0.016 0.014 
Number of relatives in household -0.026 0.011 
Lives in northeast -0.033 0.026 
Lives in south -0.033 0.025 
Lives in west *-0.074 0.026 
Spanish needed for interview -0.014 0.039 
Constant *0.504 0.054 
* indicates significance at the 5% level. 

The coefficient on receiving a child care subsidy in this regression is 0.204 

and significant at the 1% level. However, as explained above, there is much 

reason to believe that child care subsidy receipt is endogenous and therefore than 

the simple OLS model will be biased. To address this issue the next section 

introduces the two-stage least squares instrumental variable model, which should 

eliminate this bias. 
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3.3.2  Two-Stage Least Squares Linear Probability Model 

 In two-stage least squares, instrumental variables are used to eliminate 

correlation between regressors. In a first stage, subsidy receipt is predicted using 

the instruments and all covariates and in the second stage the predicted values 

from the first stage are used to predict employment. The first and second stage 

regressions will look like this: 

 

where Ŝ is subsidy receipt as predicted by X, the vector of covariates of personal 

and household characteristics and Z is the vector of instruments. Gammas are 

constants and epsilons are error terms. 

 The results of this model appear in Tables 4 and 5 below. Robust standard 

errors are reported because heteroscedasticity was observed in the OLS 

regression. Only the three strongest instruments were included in the model. This 

should attenuate the bias that results from weak instruments. However, even only 

using the stronger instruments, the result of the F-test (value of 5.33) is not high 

enough to eschew the problem of weak instrument bias, especially given the 

relatively low sample size (Staiger and Stock 1997). Comparison to the the Stock 
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and Yogo8 critical values indicates that the model only limits the bias to about 

30% of the bias that exists in the OLS model.  

However, the Sargan-Hansen test of overidentifying restrictions fails to 

reject the null hypothesis that the instruments are valid, as in not correlated with 

the error term and the Kleibergen-Paap LM underidentification test allows us to 

reject the null hypothesis that the model is underidentified. 

The R-squared in the first stage is 10% and the second stage 15%. This 

model will be correctly specified if subsidy receipt is in fact endogenous as 

predicted by common sense and the literature. To test for endogeneity, a Hausman 

test was performed comparing the OLS and TSLS models. The hypothesis that the 

models are the same was rejected with a p-value of 0.03, implying that the TSLS 

model is eliminating substantial bias from the OLS model. 

                                                        
8 For more information: Stock, James H. and Motohiro Yogo. (2002). Testing for 
Weak Instruments in Linear IV Regression. NBER Technical Working Paper No. 
284. Retrieved from http://www.nber.org/papers/t0284 
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Table 4 
Results of the First Stage Regression on Subsidy Receipt 

 

Regressor Coefficients 
Standard 

Error 
Has high school diploma 0.0074 0.0138 
Completed some college *0.0704 0.0186 
Has bachelors degree 0.0091 0.0177 
Has a health condition that limits work 0.0151 0.0190 
Black *0.0751 0.0202 
Hispanic -0.0125 0.0183 
Age *-0.0030 0.0009 
Foreign born *-0.0179 0.0156 
Married -0.1180 0.0142 
Income excluding earnings from employment 0.0003 0.0009 
Number of children in under 6 years 0.0087 0.0113 
Number of children between 6 and 17 0.0090 0.0086 
Number of relatives in household -0.0065 0.0072 
Lives in northeast 0.0003 0.0191 
Lives in south 0.0378 0.0224 
Lives in west 0.0161 0.0172 
Spanish needed for interview -0.0068 0.0218 
In state with waitlist for subsidies *-0.0418 0.0167 
In state that uses mass media to advertise subsidies *0.0861 0.0256 
State eligibility for subsidies as percent state 

median income 0.1058 0.0663 
Constant 0.1060 0.0615 
* indicates significance at 5% level. 
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Table 5 
Results of Two-stage Least Squares Instrumental  

Variable Regression on Employment 
 

Regressor Coefficients 
Standard 

Error 
Received child care subsidy 0.2779 0.4235 
Has high school diploma *0.1520 0.0240 
Completed some college *0.1851 0.0414 
Has bachelors degree *0.1751 0.0354 
Has a health condition that limits work *-0.2290 0.0260 
Black 0.0423 0.0389 
Hispanic 0.0187 0.0326 
Age *0.0041 0.0020 
Foreign born -0.0484 0.0324 
Married *-0.1141 0.0545 
Income excluding earnings from employment *-0.0087 0.0015 
Number of children in under 6 years *-0.0603 0.0172 
Number of children between 6 and 17 0.0155 0.0144 
Number of relatives in household *-0.0255 0.0114 
Lives in northeast -0.0301 0.0290 
Lives in south -0.0319 0.0250 
Lives in west *-0.0751 0.0272 
Spanish needed for interview -0.0130 0.0393 
Constant *0.4861 0.1145 
* indicates significance at the 5% level 

The only difference in the signs of the coefficients of the OLS and TSLS 

models is that Hispanic becomes positive instead of negative but remains 

insignificant. The only coefficients that become insignificant between the OLS 

and TSLS models are foreign born and lives in South, although many variables 

become less significant. The coefficient on subsidy receipt actually increases from 
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the OLS model to the TSLS model from 0.204 to 0.278, which is unexpected 

given that we are controlling for positive bias. However, the much larger standard 

errors is probably the cause. The OLS estimate is significant with a t-statistic of 

6.20, while the TSLS estimate is insignificant with a t-statistic of only .66.  

Standard errors are expected to rise from an OLS to a TSLS model (Wooldridge, 

2010). These estimates are also consistent with the results of Blau and Tekin 

(2007), who obtained an OLS estimate of 13% and a TSLS estimate of 33%, 

which were both significant9.  

We must be wary in interpreting the coefficients of the TSLS model. 

Although it is a linear probability model, it incorrectly assumes that the average 

partial effects do not vary as one moves from a probability of zero to one, and 

may also produce probabilities above one. To correct for this flaw, a bivariate 

probit model was estimated. 

 

3.3.3  Bivariate Probit Model 

 Although bivariate probit models are frequently used to address 

correlation of the error terms in two binary response equations, the advantage of 

the bivariate probit model in this context is that it allows for the prediction of 

average partial probabilities in models including a binary endogenous variable, in 

this case subsidy receipt  (Wooldridge, 2010). In other words, instrumental 
                                                        
9 Blau and Tekin (2007) used the 1999 cross-section of the NSAF and added a 
number of lagged variables from the 1997 cross-section. They also included 
additional state and county level variables from other data sources. Otherwise the 
analysis is similar. 
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variables can be used to control for endogeneity in the bivariate probit, just as in 

the TSLS model. In addition, with the bivariate probit model we should have a 

more accurate estimate of the effect of subsidy receipt on the probability of being 

employed because we are now estimating a probability model instead of a linear 

probability model. Probit models are designed for binary variables and allow us to 

estimate the marginal effect of every variable on the probability of employment at 

any point in their distributions through the cumulative normal distribution 

function. 

 First let us examine the results of a simple one-equation probit model, not 

accounting for the endogeneity of subsidy receipt or correlation of the error terms 

between equations. See Table 6 below. 
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Table 6 
Results From a Single Probit Model of Employment 

 

Regressor Coefficient 
Standard 

Error 
Marginal 

Effect 
Received child care subsidy *0.601 0.091 0.235 
Has high school diploma *0.433 0.068 0.170 
Completed some college *0.540 0.081 0.213 
Has bachelors degree *0.500 0.098 0.197 
Has a health condition that 

limits work *-0.681 0.085 -0.247 
Black 0.129 0.074 0.051 
Hispanic 0.039 0.092 0.015 
Age *0.011 0.004 0.004 
Foreign born -0.135 0.088 -0.053 
Married *-0.346 0.062 -0.137 
Income excluding earnings 

from employment *-0.028 0.005 -0.011 
Number of children in under 

6 years *-0.174 0.049 -0.069 
Number of children between 

6 and 17 0.046 0.038 0.018 
Number of relatives in 

household *-0.073 0.031 -0.029 
Lives in northeast -0.082 0.072 -0.032 
Lives in south -0.089 0.069 -0.035 
Lives in west *-0.199 0.074 -0.078 
Spanish needed for interview -0.037 0.112 -0.014 
Constant 0.023 0.153  
* indicates significance at the 95% level 

 All coefficients are significant except for black, Hispanic, foreign-born, 

number of children between the ages of six and seventeen, lives in Northeast or 

South, and Spanish used in interview. This is fairly similar to the OLS model. The 

only difference in the signs of coefficients is that now living in the various region 
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are negative (and insignificant) instead of positive. The coefficients cannot be 

interpreted directly as in an OLS regression, but marginal effects can be 

computed. The marginal effect of subsidy receipt on employment in the simple 

probit model is 0.235, slightly less than in the TSLS model.  

 Between the probit model and the bivariate probit model very little 

changes except that the indicator for black becomes significant and most 

coefficients generally become more significant while retaining the same sign. The 

results of the bivariate probit model with the same sample and instruments as the 

TSLS model are in Tables 8 and 9. Note that the coefficients cannot be interpreted 

directly as in a linear probability model. However, the marginal effects were 

computed in STATA and are reported in Tables 7 and 8.  

 The correlation of the error terms in the two equations is not significant, 

which poses no problem. We do not expect them to be correlated, but rather are 

using the bivariate probit to account for a binary endogenous variable. Accounting 

for any correlation that does exist will not hurt the estimation.  

The coefficients that were significant in the simple probit regression 

continue to be significant in the bivariate probit. The marginal effect of subsidy 

receipt on the probability of employment is was estimated to be a significant 

0.416, higher than the estimate using TSLS. The bivariate probit model without 

instrumental variables yielded an effect of  0.494 with standard error of 0.078.  
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Table 7 
Results of the Bivariate Probit Model with Instrumental Variables, 

Subsidy Receipt Equation 
 

Received child care subsidy Coefficient 
Standard 

Error 
Marginal 

Effect 
Has high school diploma 0.067 0.100 0.009 
Completed some college *0.432 0.112 0.066 
Has bachelors degree 0.026 0.164 0.003 
Has a health condition that 

limits work 
0.152 0.105 0.021 

Black *0.350 0.092 0.053 
Hispanic -0.056 0.136 -0.007 
Age *-0.019 0.006 -0.002 
Foreign born -0.155 0.145 -0.019 
Married *-0.752 0.089 -0.109 
Income excluding earnings 

from employment 
0.001 0.007 0.000 

Number of children in under 6 
years 

0.055 0.068 0.007 

Number of children between 6 
and 17 

0.034 0.056 0.004 

Number of relatives in 
household 

-0.038 0.043 -0.005 

Lives in northeast -0.058 0.130 -0.007 
Lives in south 0.214 0.125 0.029 
Lives in west 0.102 0.111 0.014 
Spanish needed for interview -0.142 0.186 -0.017 
In state with waitlist for 

subsidies 
*-0.210 0.101 -0.028 

In state that uses mass media 
to advertise subsidies 

*0.500 0.172 0.046 

State eligibility for subsidies 
as percent state median 
income 

0.604 0.406 0.076 

Constant *-1.324 0.398  
* indicates significance at the 95% level 
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Table 8 
Results of the Bivariate Probit Model with Instrumental Variables, 

Employment Equation 
 

Worked at least part time this year Coefficient 
Standard 

Error 
Marginal 

Effect 
Received child care subsidy *1.155 0.572 0.416 
Has high school diploma *0.422 0.069 0.166 
Completed some college *0.494 0.098 0.195 
Has bachelors degree *0.487 0.099 0.192 
Has a health condition that limits 

work *-0.679 0.085 -0.246 
Black 0.089 0.086 0.035 
Hispanic 0.044 0.091 0.018 
Age 0.013 0.004 0.005 
Foreign born -0.124 0.089 -0.049 
Married *-0.275 0.101 -0.109 
Income excluding earnings from 

employment *-0.027 0.005 -0.011 
Number of children in under 6 years *-0.178 0.049 -0.070 
Number of children between 6 and 17 0.040 0.039 0.016 
Number of relatives in household *-0.068 0.031 -0.027 
Lives in northeast -0.064 0.074 -0.025 
Lives in south -0.081 0.069 -0.032 
Lives in west *-0.205 0.074 -0.080 
Spanish needed for interview -0.030 0.111 -0.012 
Constant -0.109 0.205  
* indicates significance at the 95% level 

 

This estimate is insignificantly different from the estimate using instrumental 

variables, but is still higher, suggesting that the instrumental variables may be 

reducing some of the positive bias from the endogeneity of subsidy receipt. 
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Unfortunately the author does not know if identification and instrument tests can 

be extended in some form to the probit or bivariate probit models. 

 

3.4 Propensity Score Model 

 The last model is very different from the instrumental variables models. In 

a propensity score model, individuals are matched according to observable 

characteristics and assigned a probability, or propensity score, of receiving 

treatment, in this case subsidies. An average treatment effect on the treated can 

then be calculated by comparing the outcomes of individuals with very similar 

propensity scores where only one of the individuals received the treatment for 

whatever reason10. Thus propensity score matching is essentially a way of 

simulating a randomized experiment. Although in reality individuals self-selected 

into subsidy receipt based on any number of unobserved characteristics correlated 

with employment, when we are comparing only individuals with similar 

propensity scores, we can assume that subsidy receipt was close to random. Thus 

most of the bias from self-selection is eliminated, and this model is most similar 

to the demonstration projects in the literature review section.  

 Generally the propensity score is estimated by a probit or logit regression 

over a large number of covariates. Then one of a number of techniques may be 

used to match individuals by propensity score, including nearest neighbor, radius, 

                                                        
10 As long as the treatment and the outcomes are independent conditional on the 
covariates (called the ignorability of treatment assumption), the model is 
identified (Wooldridge, 2010). 
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stratification or kernel (Chen and Zeiser, 2008). Kernel matching is a procedure 

that selects counterfactuals by weighting the distances between propensity scores. 

Kernel matching was used to obtain an estimate of average treatment effect of 

0.23, which is significant with a standard error of 0.0311. The average treatment 

effect is not very sensitive to the type of matching chosen because other matching 

methods produced very similar estimates. 

 This method should control for much of the bias from self-selection into 

subsidy receipt, especially to the extent that observed characteristics affect the 

probability of subsidy receipt. The main disadvantage of this model is that it is not 

clear to what extent the positive bias, especially resulting from reverse causality 

between subsidy receipt and employment, has been controlled for. Nevertheless, 

the estimated effect of 23% is in line with those estimated in the literature and by 

the other models. 

 

3.5 Estimated Effects for Other Subgroups 

 Much can be learned both about the effectiveness of the models and the 

true effect of subsidy receipt on employment by estimating the effect for 

subgroups other than mothers of children under the age of six using the same 

models. Subgroups examined in this section are mothers below twice the poverty 

line, single mothers, and fathers of children under the age of six. Results from all 

                                                        
11 All covariates were included in the propensity model, although Hispanic 
and Northeast did not satisfy the balancing property. The condition of 
common support was met. 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subgroups and models are in Table 9 below, with the main sample of all mothers 

of children under the age of six included for comparative purposes. 

It would seem plausible that the effect of subsidy receipt on employment 

would be more pronounced if the sample were limited to mothers in households 

with income less than twice the poverty line. Such a result would be in line with 

GAO (1994), who found a higher price elasticity for poor and near-poor mothers. 

Theoretically this makes sense because households above twice the poverty line 

are not eligible for subsidies in most states, and would likely have less interest in 

subsidies. Only ten percent of subsidy recipients are in households with income 

over twice the poverty line, and even this is surprisingly high.  

For the sample of mothers in households with income under twice the 

poverty line the estimates of the effect of subsidy receipt on employment are 

similar to the estimates on the full sample in the TSLS and propensity score 

models. The bivariate probit model, however, produces a much smaller effect for 

this subgroup. 

 As discussed above, separating married and single women into separate 

samples is commonplace in the literature. One would expect the effect of subsidy 

receipt on employment to be much higher among single women, especially given 

the strongly negative coefficients on the married indicator variable in the models 

above. However, running the models on single women alone does not result in 

higher estimates in any of the models, and in fact results in a much smaller effect 

in the bivariate probit model.  
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 An interesting question is whether fathers’ employment responds at all to 

subsidy receipt. One would expect the effect to be minimal or non-existent 

because fathers are not the primary care givers in the home. This prediction is 

confirmed empirically, as all models show an insignificant and negative 

relationship between subsidy receipt and the employment of men.  

Potential causes for a negative relationship include increased household 

income from cheaper child care or female employment. Such effects may 

outweigh any incentive to work fathers receive from cheaper child care outside 

the home. The lack of a positive relationship also reflects an overall very high 

employment rate for fathers (91% in the fathers sample as opposed to 45% in the 

mothers sample). The rate of subsidy receipt is also lower for fathers, at a mere 

4.5% compared to the almost 10% among mothers. 

 
Table 9 

Comparison of Subsidy Effect on Employment in  
Subpopulations Across Models (Standard Errors in Parentheses) 

 

Model/ 
subpopulation12 TSLS 

Bivariate Probit 
Marginal Effect 

Propensity 
Score 

 
Sample 

Size 
Mothers income <2x 

poverty line 
0.146 

(0 .434) 
0.014 

(0.466) 
*0.248 
(0.031) 

2389 

Single mothers 
   

0.388 
(0.420) 

0.035 
(0.356) 

*0.231 
(0.034) 

1133 

Fathers  
   

-0.566 
(0.572) 

-0.394 
(0.235) 

-0.083 
(0.032) 

2791 

Mothers  
0.278 

(0.424) 
*0.416 
(0.158) 

*0.229 
(0.030) 

2852 

* indicates significance at the 95% level 

                                                        
12 All subpopulations have children less than six years of age. 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 In terms of what we can learn about the models from the sample 

comparisons, it is interesting to note that the propensity score model changes 

minimally between the all-mother samples. The lack of sensitivity of the 

propensity score model is suspicious, perhaps indicating that its estimates are not 

as relevant. On the other hand, the bivariate probit model is different for the single 

and poor mother samples in a way not predicted by theory and previous literature. 

Only Kimmel (1998) found married women to have a higher elasticity, and no 

study has found poor women to have a lower elasticity. These results are not 

impossible, however, given the error in estimating such models. The TSLS model 

remains similar for all mother samples, perhaps due to its high standard error. 

However, the father sample produces point estimates outside the confidence 

intervals of the estimates for the mother samples across all models, indicating that 

this may truly be a different effect. 
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CHAPTER 4 

SUMMARY OF RESULTS 

The results of all three models are not mutually exclusive in that their 

estimates do not lie outside each other’s confidence intervals, except for the 

bivariate probit and the confidence interval of the propensity score model. 

However, the range of possible estimates in this analysis is very large. The 

tightest confidence interval comes from the least-explored propensity score 

model, while the estimates TSLS and bivariate probit models are less precise. 

Results of all three models are summarized in Table 10. 

 

Table 10 
Summary of Results of All Models on Sample of Mothers  

of Children Under Six 
 

Model Estimate 95% Confidence Interval 

TSLS 0.2779 -0.5522 1.1079 

Bivariate Probit *0.4155 0.1067 0.7244 

Propensity Score *0.229 0.1708 0.2876 

* indicates significance at the 95% level 
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The analysis suffers from both measurement error and the difficult 

statistical problems of reverse causality and unobserved personal characteristics. 

There is reason to believe that both variables of interest, subsidy receipt and 

employment, are not very precise. For example, as noted above, about a third of 

people who receive subsidies are unemployed, and about 12% have income above 

twice the poverty line, indicating perhaps that some of the people coded as 

receiving “government help to pay for child care” are not receiving the subsidies 

we are trying to study. The employment variable may too lack in precision 

because the number of weeks of employment in the last year necessary to elicit a 

“yes” response are left up to the interpretation of the respondent. Thus there may 

be people (who are not identifiable) in the sample who worked earlier in the year 

and therefore are coded as employed, but who are now unemployed and receiving 

a subsidy. Similar ambiguity exists in the time period of subsidy receipt, although 

TSLS may help to reduce this measurement error. 

One of the main problems with addressing the statistical issues of reverse 

causality and omitted variable bias in the TSLS and bivariate probit models is that 

the state-level instruments are weak. Good, strong instruments are often very 

difficult to find in these sorts of analyses, and this thesis is no exception. The 

Stock and Yogo test mentioned above indicated that the TSLS model still 

contained about 30% of the bias of the OLS model, which is still high. The bias in 

the bivariate probit and propensity score models is unknown, but may be near to 

that of the TSLS model.  
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Given the difficulty in dealing with measurement error and the other 

statistical issues, the true effect of subsidy receipt on employment may be 

impossible to tease out of this data, especially without additional instruments and 

data. However, the results of the analysis are encouraging and merit further study, 

especially including other issues such as full-time and part-time employment, 

choice of care mode, and cost-efficiency. 
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CHAPTER 5 

CONCLUSION 

Both economic theory and empirical evidence give reason to believe that 

child care costs are a disincentive to employment. Given the centrality of child 

care subsidies in post-PRWORA  welfare policy to encourage employment, and 

the potential benefits of employment to the mother and the welfare system, 

especially self-sufficiency, it is very important to try to determine how effective 

child care subsidies really are at increasing employment. This analysis was a 

contribution to the literature on this important subject in that it expanded on the 

TSLS model of Blau and Tekin (2007) to include a bivariate probit model, and 

included a propensity score model, which has not been applied to this problem, to 

estimate the effect of child care subsidies on employment. The estimated effects 

were 28%, 42% and 23% with TSLS, bivariate probit and propensity score 

matching respectively. 

Although this analysis is not conclusive as to the effect of subsidies on 

employment because the results are dependent on model specification and subject 

to high standard errors, the results do suggest a positive relationship within the 

broad range set forth in previous literature. In fact, the bivariate probit model, in 
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many ways the best model, produces a result higher than much of the literature. 

Thus it is likely that subsidies do cause their recipients to be more likely to be 

employed. If employment continues to be viewed as an important goal of welfare, 

as it likely will to further the self-sufficiency goal developed above, then child 

care subsidies may continue to be an important part of welfare in order to increase 

employment13. This analysis has contributed to the body of knowledge of to what 

extent subsidies do increase employment, thus perhaps better informing 

policymakers of the effectiveness of subsidies in pursuing their goals of 

employment and self-sufficiency.

                                                        
13 Unfortunately, a cost-efficiency comparison of subsidies with other tools to 
encourage employment, or whether employment leads to leaving welfare are not 
within the scope of this thesis. 
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