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Abstract: In 1998, Montgomery County, MD adopted a local earned income tax credit (EITC)
program. We use US Vital Statistics data covering births in Maryland from 1995-2004 to
examine whether the local EITC impacted birth weight and the probability of low birth weight in
Montgomery County. Using DD and DDD strategies, we find that the Montgomery County
EITC increased infant birth weight by 13-21 grams and decreased the probability of low birth
weight by 9-14% among likely eligible mothers. These estimates suggest that the local credit has
an additional impact on birth outcomes of similar magnitude to state EITC programs.
JEL classification: H24, H71, I12, J13
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The EITC is one of the largest programs for low income households, third only in size to
Medicaid and the Supplemental Nutrition Assistance Program (SNAP) at the federal level (US
Government Accountability Office 2017, Moffitt 2013). In 2015 the federal cost of the program
was over $61 billion, just under the almost $67 billion spent on SNAP; Medicaid spending was
more than five times greater at $330 billion (US Government Accountability Office 2017).
Operated through the tax code by the Internal Revenue Service, the EITC is described as “a
benefit for working people with low to moderate income”(Internal Revenue Service 2017c). This
refundable federal tax credit varies from a low of $2 for households with no qualifying children
to a maximum of $6,269 for households with three or more qualifying children (Internal
Revenue Service 2017b). The program is targeted toward working families as the credit applies
to each dollar of earnings up to the eligibility threshold (e.g. $50,198 for a married couple with
two children in 2016) (Internal Revenue Service 2017b). In addition to the federal credit, 25
states and the District of Columbia have their own earned income tax credit and some county or
local governments fund their own EITC program (Internal Revenue Service 2017d).
A substantial literature suggests that the EITC increases labor supply and reduces
poverty, primarily by encouraging work among single parents.1 A growing literature suggests
that the EITC improves health outcomes including infant birth weight (Hoynes, Miller, and
Simon 2015, Markowitz et al. , Strully, Rehkopf, and Xuan 2010) and that improvements are
greater for states that have refundable EITC programs in addition to the federal credit
(Markowitz et al.). However, there is little evidence regarding local or county EITC programs
that can inform policy decisions. Of interest to local policy makers is whether layering a local
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EITC on top of federal and state EITC programs is expected to generate similar impacts on
outcomes.
We examine the impact of one county-level EITC program on birth outcomes using US
Vital Statistics micro data covering the full set of births in Maryland from 1995-2004. We use
the 1998 introduction of a local EITC in Montgomery County, Maryland, which doubles the
refundable portion of the Maryland state EITC, to identify the effects of the program on the
probability of low birth weight and the birth weight of a newborn infant. As described below, the
EITC is targeted toward households with children. As a result, mothers having their first child
are less likely to be eligible for the credit, and even if eligible, the credit is typically a fraction of
that available to households with children. Thus, we define the local EITC eligible group as
births to low income women in the treatment county (Montgomery County, MD) and in the
eligible population (mothers having their second or greater child). This will allow us to describe
control groups based on the county of birth and the birth parity of the newborn infant.
The structure of this local EITC provides several key advantages and opportunities from
an estimation perspective. As noted above, we observe the implementation of this county-level
program in our data and can compare pre and post-implementation outcomes for births to
mothers who are in the eligible population in Montgomery County using births to mothers who
are among the eligible population but are in other counties to adjust for underlying trends
(difference-in-differences, or DD). One potential problem with this strategy is that observed
differences in outcomes across counties could be driven by a Montgomery County-specific shock
rather than the EITC implementation. Because of the structure of the credit, we can exploit the
fact that the credit targets mothers with children and we can compare difference in trends for
mothers with children to trends for new mothers without previous children (difference-in-

difference-in-differences, or DDD). Estimates indicate that the local EITC increased birth weight
by 13-21 grams and decreased the probability of low birth weight by 9-14%. These results are
robust to alternative specifications of the treatment date as well as alternative samples. Using
these results, local policymakers who are considering a local EITC that piggybacks on state and
federal EITCs can expect to see positive birth impacts from the local program.
Montgomery County Working Families Income Supplement
The Earned Income Tax Credit (EITC) program was created in 1975 as a federal tax
credit for low- to moderate-income working people. Since its passage, the EITC has gone
through several expansions, and it is currently one of the largest income-support programs in the
United States with federal spending of nearly $61 billion in tax year 2015, which is more than
spending on the Child Tax Credit, and more than twice as much as spending on Temporary
Assistance for Needy Families (TANF) (US Government Accountability Office 2017).
Eligibility for the EITC requires that the household have earned income and a maximum
amount of investment income.2 If a household (single or married) is eligible, the size of the credit
generally depends on the household’s earned income level, the number of qualifying children,
and the filing status (single, head of household, or married filing jointly) of the recipient. Of
importance to our empirical strategy below, the EITC provides minimal benefits to households
with no children due to lower income thresholds and smaller benefit amounts. For example, the
federal 2016 maximum allowable income for a married couple with no children was $20,430
($10,380 in 2000) with a maximum benefit amount of $506 ($353 in 2000) whereas a married
couple with two children earned benefits up to $50,198 ($31,152 in 2000) in income and a
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maximum credit of $5,572 ($3,888 in 2000) (Internal Revenue Service 2017a, Tax Policy Center
2017).
In states that have a state EITC, eligibility is typically structured in a parallel fashion to
the federal program. In most states, the size of the credit is a percentage of the federal credit and
this percentage is set by the state; in 2016 the state percentages ranged from 3.5 to 40 percent.3
While the federal EITC is refundable, some states have structured their state EITC as a
nonrefundable credit, but in 2016, of the 26 states (plus the District of Columbia) that had a state
EITC, all but 3 states had a refundable credit.
The state of Maryland created its own nonrefundable tax credit in 1987 and it created a
separate refundable tax credit in 1998. The refundable tax credit was initially set at 10% of the
federal credit and it gradually increased to 26% of the federal credit by 2016.4 In addition to the
state EITC, Montgomery County created its own local EITC-type program, called the Working
Families Income Supplement program, in 1998 which is designed to match the state refundable
EITC at 100%. Home to just over 1 million people, Montgomery County is part of the
Washington, DC metro area. It has the second highest per capita income among Maryland
counties, a 71.4% adult labor force participation rate, and an estimated 6.9% of the population
lives in poverty.5
Table 1 illustrates maximum credits at the federal, state, and county level for households
with 2 children. The Maryland and Montgomery county refundable credits increased 76 percent
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from tax year 1998 to tax year 2002 due to increases in the federal credit and increasing state
matching percent.
Table 1: EITC in Maryland and Montgomery County

Tax
Year
1998
1999
2000
2001
2002

Maximum MD EITC Maximum MD Maximum
Federal Refundable
EITC
Montgomery Number of
EITC
Rate
(refundable) County Credit recipients
$3,756
10
$375.60
$375.60
12,322
$3,816
10
$381.60
$381.60
10,917
$3,888
15
$583.20
$583.20
14,122
$4,008
16
$641.28
$641.28
14,814
$4,140
16
$662.40
$662.40
18,074

Average
Montgomery
County EITC
($2002)
$197.15
$249.82
$290.76
$321.57
$332.64

Maximum credits are for households with 2 children. Source: IRS, Tax Credits for Working Families, Tax Policy
Center, Montgomery County Memorandum to Government Operations and Fiscal Policy Committee, April 17, 2014

Because not all families receive the maximum credit, Table 1 also provides a sense for
the average size of actual credits claimed (in 2002 dollars) and the number of people impacted.
For tax year 2002, the average Montgomery County credit received was about $330 covering just
over 18,000 recipients. The average number of recipients increased about 46 percent from 1998
to 2002 and the average credit rose by 69 percent measured in 2002 dollars.
Infant Health
Early life health outcomes are important determinants of long-term health, education, and
labor market outcomes. Low birth weight has significant long-term effects on self-reported
health status as well as educational and labor market outcomes (Currie and Hyson (1999)).
Preterm birth has been associated with increased rates of mortality in early childhood and young
adulthood and greater risk of later adult chronic medical conditions such as hypertension, heart
disease, and diabetes (Crump et al. (2011); Goldenberg and Culhane (2007)). In addition, many

early health problems are often associated with infants of lower-income mothers (Kramer et al.
(2000); Currie and Moretti (2007); Larson (2007)).
Given the long-term importance of health outcomes of infants, recent literature has
examined the role that social safety net programs have in promoting infant health. For example,
Figlio, Hammersma, and Roth (2009), use Florida birth certificate data for a subset of individuals
who are marginally eligible and marginally ineligible for participation in the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC). They then use
changes in documentation requirements as an instrument for WIC participation and find that
WIC participation has no effect on mean birth weight, but it does reduce the probability of very
low birth weight. Hoynes, Page and Stevens (2011) take advantage of the WIC “rollout” across
counties during the 1970s. They compare infant health in counties that have recently adopted
WIC with infant health in counties that have not adopted WIC and find that WIC participation is
associated with higher average birth weights (18 to 29 grams) and lower likelihood of very low
birth weights. Almond, Hoynes, and Schanzenbach (2011) examine the impact that participation
in the Food Stamp program had on children as it was rolled out in the 1960s and 1970s and find
that program participation is associated with higher birth weights.
In addition to nutrition assistance programs, researchers have examined whether other
income-support programs, such as the EITC, have a positive effect on health. Baker (2008)
looked at whether the 1993 expansion of the federal EITC had a positive impact on birth weight
and find that the expansion increased birth weight 7 to 14 grams on average. Strully, Rehkopf,
and Xuan (2010) find that births in states with a state EITC were 15 grams higher on average.
Hoynes, Miller, and Simon (2015) use US Vital Statistics microdata and find that the expansion
of EITC increased birth weights and decreased the likelihood of low birth weight. Markowitz et

al. (2017) investigate the effects of state EITC expansions using vital statistics data in a
difference-in-differences estimation finding small, but positive effects on birth outcomes.
Our paper extends the literature in a couple of important ways. First, we are the first
paper to examine the impact of a local EITC-type program on infant health. At this time, there
are very few local EITCs in the United States and any information about the effects of the
program will help local policymakers decide whether to implement a program. Second, our
research utilizes information about health outcomes before and after the implementation, across
eligible and non-eligible populations, and across counties with and without the program, which
allows for a DDD approach to identify program effects. Additionally, the previous literature has
primarily examined the impact of changes from expansion of the program rather than the
introduction.
Data
US Vital Statistics data are collected by the National Center for Health Statistics and are
publicly available. The data provide demographic, health, and geographic data for all births in
the United States. The demographic data include information on the date of birth, age of mother,
education of mother, marital status of mother, and birth parity of the child. The health data
include a variety of information about the health of the child at birth, including birth weight,
weeks of gestation, prenatal care, Apgar score, and maternal health choices during pregnancy.
The geographic location, including state and county, of residence of birth is also provided.
Dating back to 1985, the data provide information on all births in all states, but beginning
in 2005, public use data does not include geographic detail. Of particular interest to our research,
we have data with geographic information for a few years before and after implementation of the

local EITC, which is important for the DD approach. We have collected the national data from
1995-2004, which means that state and county of birth and residence are publicly available. As a
result, we have compiled a dataset of Maryland births with county information that will allow us
to utilize the DD and DDD approaches to examine the impact of the EITC on infant health.
To identify births most likely affected by the local EITC, we note that the credit is
targeted toward households with children. That is, mothers having their first child are far less
likely to be eligible for the credit due to lower income eligibility thresholds and even if eligible,
the credit is only a fraction of that available to households with children. The EITC is also
targeted to households with low income. The Vital Statistics data do not provide income or
information about whether the EITC was claimed. As a result, we restrict our analysis sample to
mothers who are “likely EITC” recipients. We use previous literature to inform us on who will
likely receive the credit. Following Hoynes, Miller, and Simon (2015), we define mothers as
likely EITC recipients if the mother is single and has less than a high school education. Thus, in
the spirit of an intent-to-treat approach, we define the local EITC eligible group as births to
women in Montgomery County, MD, who are having their second or greater child and are likely
EITC recipients.
An additional important consideration is the definition of the control counties. In our
dataset, counties with a population under 100,000 are not uniquely identified. As a result, we
define control counties to be the counties in Maryland that are given a unique identifier while
Montgomery County is the treatment county.6 Of the 168,845 births that occur in our sample

6
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during the panel, 21,769 occur in counties without a unique identifier, so we keep 87.11% of the
sample for our estimations.7
Our analysis examines birth outcomes before and after implementation of the
Montgomery County EITC program. Thus, the timing of program payments in relation to birth
date is important. As shown above, the Montgomery County EITC program was implemented in
tax year 1998. Recipients of the Montgomery County EITC receive their checks in July of the
next calendar year, so the first recipients of the program received their checks in July 1999. This
income increase did not likely have an impact on births that occurred immediately after receipt
of the credit because evidence shows that the third trimester is most important for birth weight
determination (Almond, Hoynes, and Schanzenbach 2011). Thus, the first checks received in
July 1999 should have had an effect on births to mothers who began their third trimester in July
1999 and after. As a result, we define the pre-treatment period as all births that occur through
October 1999, and we define post-treatment as all births that occur from November 1999 through
the end of the panel.8
Our primary variables of interest are birth outcomes.9 Specifically, we focus on birth
weight (in grams) and the probability of low birth weight which is defined as a birth where the
weight is less than 2500 grams. The implementation of the county-level EITC represents a
natural experiment where we expect treatment status to be independent of unobserved
characteristics. We use the DD and DDD approaches to adjust for any underlying time trends at
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We re-estimated the models described below using data from all counties; the results were unchanged and are not
included in the manuscript.
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births that occur from July 1999-December 1999 and results are unchanged.
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As is common in the literature (see Hoynes, Miller, and Simon (2015)), we restrict our sample to singleton births
because of systematic weight differences that occur in multiple births.

the state and county level. In order to improve the precision of our estimates, we include other
variables expected to be correlated with birth outcomes at the individual level including the
mother’s age, race, and education. Data also include information about the mother’s behavior
during pregnancy, including whether the mother smoked, consumed alcohol, or received prenatal
care before the third trimester. We also include gender identity of the child as detailed on the
birth certificate. Finally, we also control for county-level macroeconomic conditions with the
monthly county unemployment rate. Summary statistics are provided separately for treatment
county and treatment period in Table 2.
Table 2: Summary statistics of 2nd plus births by treatment county and time
Mont. County=1 &
Mont. County=1 & Mont. County=0 & Mont. County=0 &
Post-treatment=0
Post-treatment=1
Post-treatment=0
Post-treatment=1
(Obs.=3,129)
(Obs.=4,337)
(Obs.=31,771)
(Obs.=37,585)
Variable
Mean
Std. Dev.
Mean Std. Dev.
Mean
Std. Dev.
Mean
Std. Dev.
Birth weight (grams)
3235.749 614.983 3270.075 563.285 3147.338 654.905 3162.127 633.652
Low birth weight
0.066
0.249
0.125
0.330
0.113
0.317
0.091
0.287
Mother's age
27.170
6.001
25.699
5.593
25.779
5.691
26.848
5.854
Mother middle school highest grade
0.217
0.412
0.053
0.224
0.075
0.263
0.173
0.378
Male child
0.504
0.500
0.503
0.500
0.510
0.500
0.501
0.500
Hispanic mother
0.520
0.500
0.041
0.199
0.099
0.299
0.380
0.485
Mother smoke during pregnancy
0.071
0.256
0.254
0.435
0.218
0.413
0.126
0.332
Mother alcohol use during pregnancy
0.010
0.098
0.033
0.179
0.018
0.133
0.024
0.154
Prenatal care before 3rd trimester
0.883
0.321
0.780
0.414
0.867
0.339
0.857
0.350
County unemployment rate
3.095
0.450
6.164
2.314
5.135
1.494
2.447
0.390
Statistics are for all 2plus births to mothers who are likely EITC recipients. Pre-treatment includes births from January 1995-October 1999. Post-treatment
includes births from November 1999-December 2004. Source: National Center for Health Statistics (1995-2004).

As seen in Table 2, our sample includes 7,466 births in Montgomery County from 19952004 with 3,129 of the births occurring before the county credit. On average, birth weight in
Montgomery County increased by 34.33 grams and the probability of low birth weight in
Montgomery County fell by 2.5 percentage points after the local county credit was passed. In
control counties, there were 69,356 births with 31,771 occurring before the Montgomery County
credit. On average, birth weight in the control counties increased by 14.79 grams and the
probability of low birth weight in the control counties fell by 1.2 percentage points after the
Montgomery County credit was implemented.

Empirical Strategy
The earned income tax credit varies in our dataset along three dimensions: county of
birth, year of birth, and birth parity. One possible strategy to examine the effect of the tax credit
on birth outcomes would be to estimate a DD model that compares outcomes for 2nd plus births
in Montgomery County to 2nd plus births in other Maryland counties for mothers who are likely
EITC recipients.10 This would involve an estimation of the following form:
yict=α+βMontgomery*Postct+ δXi+ γZct + αc+ λt +εict

(1)

where y is a birth outcome of infant i in county c during year t. Montgomery*Post is a dummy
variable equal to 1 if the infant is born to a mother who is a resident of Montgomery County and
the birth occurs after October 1999. X and Z represent individual and county-year level controls,
and the model also includes county (α) and year (λ) fixed effects. Finally, ε is the error term
which is clustered at the county level.
Estimates of the β coefficient provide the DD estimate of the effect of the Montgomery
EITC on birth outcomes. It is identified in this model by comparing the change in birth outcomes
in Montgomery County before and after implementation of the program to the change in birth
outcomes in the control counties among mothers who are having their second or greater child.
This identification strategy depends on the assumption that birth outcome trends in Montgomery
County would not have progressed differently relative to the control counties in the absence of
the local EITC program.
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Figures 1 and 2 below show the trends in birth outcomes for the sample of births in
Montgomery County and in the control counties. As seen in both figures, birth outcomes
followed a similar trend prior to October 1999 with birth weights higher and the probability of
low birth weight lower in Montgomery County. This similar trend prior to the implementation of
the program is important for the difference-in-difference analysis below. A more formal test of
the parallel treatments is pursued below by altering the implementation date, but the graphical
analysis provides an initial examination of the assumption.
After the implementation of the Montgomery County EITC, the change in trends is subtle
as seen in both figures, but there is a slight difference across treatment counties. As seen in
Figure 1, the average birth weight in Montgomery County increased by slightly over 34.3 grams
while the average birth weight in control counties increases by 14.8 grams. This simple graphical
analysis portrays a DD estimate of 19.5 grams. Similarly, as seen in Figure 2, the probability of
low birth weight in Montgomery County fell by 2.4 percentage points after implementation of
the EITC, and in the control counties the probability of low birth weight fell by only 1.1
percentage points after the implementation. This simple analysis indicates a DD estimate of a 1.3
percentage point reduction in the probability of low birth weight.

Figure 1: Birth weight (grams)
3300

Montgomery County
3250
Implementation of local EITC

3200

Control counties
3150

3100
1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

Year

Figure 2: Probability of low birth weight
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One potential problem with this DD method is that observed differences in outcomes
across counties could be driven by a Montgomery County-specific shock rather than the EITC
implementation. Because of the structure of the credit, we can exploit the fact that the credit
targets families with children and compare differential trends for new mothers, in Montgomery

County and other counties, with trends for mothers who already have other children (DDD). This
leads to an estimation of the form:
yiact=α+βMontgomery*Post*2plusiact+ δXi+ γZct + αc+ λt+ ηa+εiact

(2)

where y is a birth outcome of infant i from birth parity a in county c during year t.
Montgomery*Post*2plus is a dummy variable equal to 1 if the infant is born to a mother who is a
resident of Montgomery County, the infant is the second or greater child born to the mother, and
the birth occurs after October 1999. X and Z represent individual and county-year level controls.
The model also includes county (α), year (λ), and birth parity (η) fixed effects and two-way
interactions between all of these. Finally, ε is the error term which is clustered at the county
level.
The coefficient of interest is β, which is the DDD estimate of the effect of the
Montgomery County EITC on birth outcomes. The DDD estimate compares the change in birth
outcomes in Montgomery County before and after implementation of the program to the change
in birth outcomes in the control counties among mothers who are having their second or greater
child, and then compares this to the change in birth outcomes across counties for mothers who
are having their first child. The identifying assumption in this model is that the relative trends
across birth parity groups in Montgomery County would have progressed parallel to the relative
trends across birth parity groups in the control counties in the absence of the local EITC
program.

Figure 3: Birth weight (grams) by county and birth parity
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Figures 3 and 4 present trends for birth outcomes across county, years, and birth parity.
Figures 3 and 4 are similar to Figures 1 and 2 above, but Figures 3 and 4 provide trends for first
births in Montgomery County and control counties. As displayed in Figure 3, the average birth
weight among first births in Montgomery County increased by 8.8 grams between the pre and
post-treatment periods, while first children born in control counties weighed 8.85 grams less on
average after implementation of the local EITC. Following from this, the DD estimate for first
births is 17.65 grams. The DDD estimate is calculated by subtracting the DD estimate for first
births from the DD estimate for second plus births as calculated above (19.5 grams). Thus, the
graphical DDD analysis shows that average birth weight increased 1.85 grams after
implementation of the local EITC.

Figure 4: Probability low birth weight by county and birth parity
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A similar analysis can be conducted for the probability of low birth weight, as graphed in
Figure 4. The probability of low birth weight among first births in Montgomery County fell by
0.9 percentage points after implementation of the local EITC, while the probability of low birth
weight among first children born in control counties fell by 0.2 percentage points. The DDD
estimate then subtracts this first birth DD (0.7 percentage point reduction in the probability of
low birth weight) from the second plus birth DD estimate as shown in Figure 2 (1.3 percentage
point decline). As a result, the DDD estimate is that the local EITC caused a 0.6 percentage point
decline in the probability of low birth weight in Montgomery County.
Results
Results for OLS estimations of equation (1) are presented in columns (1) and (2) of Table
3. Column (1) provides the DD estimate where birth weight is the birth outcome of interest and
column (2) provides the DD estimate of the model where the birth outcome is the probability of

low birth weight.11 DDD estimates of equation (2) are shown in columns (3) and (4) for birth
weight and the probability of low birth weight, respectively.
Table 3: Effect of Montomgery County EITC on birth outcomes of likely EITC recipients
(1)
(2)
(3)
(4)
DD
DDD
Birth weight Prob. low Birth weight Prob. low
(grams) birth weight (grams) birth weight
20.471** -0.016***
Montgomery*Post
(8.291)
(0.004)
Montgomery*Post*2plus
13.093** -0.010***
(5.203)
(0.003)
Mean of dependent variable
3165.1
11.5
3160.4
11.0
2plus births 2plus births All birth
All birth
Sample
only
only
parities
parities
Observations
76,822
76,822
147,076
147,076
The table displays DD and DDD coefficient estimates with standard errors clustered at the county level. All models include
county and year fixed effects as well as a full set of control variables as described in the text. ***, **, and * represent
statistical significance at the 1%, 5%, and 10% levels, respectively.

As seen in columns (1) and (2), DD estimates indicate that the Montgomery County
EITC increased birth weight by a statistically significant 20.5 grams (a 1 percent increase using
the sample mean) and decreased the probability of low birth weight by a statistically significant
1.6 percentage points (a 14 percent decrease using the sample mean).12 As described above, if the
positive impact on birth outcomes is driven by a Montgomery County-specific shock, then the
DD method does not identify the impact of the local EITC.
The DDD estimates are meant to address this concern and estimates of equation (2) are
shown in columns (3) and (4). DDD estimates indicate that the Montgomery County EITC
increased birth weight by a statistically significant 13.093 grams (about ½ of a percent increase
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A probit model was also estimated when the birth outcome is the probability of low birth weight. Results are
similar so only the linear probability estimates are shown.
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Models were also estimated with county-specific linear trends to control for potentially different pre-treatment
trends between Montgomery County and the control counties. Estimates are similar in magnitude and statistical
significance so are not included.

using the sample mean) and decreased the probability of low birth weight by a statistically
significant 1 percentage point (a 9 percent decrease using the sample mean).
An open question in the literature is whether local EITC impacts are equivalent to EITC
payments at the state and federal level in terms of effects on birth outcomes. As the Montgomery
County credit is a 100% match of the refundable state EITC one might expect our results to be
similar to previous studies of state programs, and indeed this is the case. Our estimated effect of
13-21 grams is consistent with the Strully, Rehkopf, and Xuan (2010) estimate of a 16 gram
increase and the Markowitz et al. (2017) estimate of a 9-27 gram increase for state EITC
programs.
Our estimated decrease in the probability of low birth weight of 9-14% is also consistent
with the Markowitz et al. estimate of a 4-11% decrease using a similar time period. Hoynes,
Miller, and Simon (2015) find that a $1,000 increase in the EITC reduces the probability of low
birth weight by 2-3% using older national data (1983-1999). As the Montgomery County EITC
is about $333 on average (although this includes smaller amounts for childless households), we
would expect about a 1% decline based on their estimates. Some of the difference in estimated
magnitude might be due to the time period studied as Markowitz, et al. (2017) find larger effects
using a later time period (1994-2006) similar to ours (1995-2004). Some of the difference might
also be due to our focus on one state versus the previous research based on national data.
Examining the effects within state might reduce data noise due to differences across states and
regions.
Overall, the consistency of our results with the literature on state-level effects suggests
that local policymakers can expect to see similar birth outcome effects for equivalent amounts of

tax credit. In other words, the state and local effects seem to be additive and not diminished with
a local EITC added to the federal and state credits.
Robustness
To assess the robustness of our results, we consider several alternative specifications. The
first two specifications look for an impact of the Montgomery County EITC on samples of the
population who should not be affected by implementation of the program. In addition, we
consider two alternative specifications where we alter the date of implementation with the
expectation that the false implementation date should not impact birth outcomes. In all of these
robustness checks, we hypothesize that the local EITC should have no causal impact on
differences in birth outcomes for children born to mothers in Montgomery County.
The first robustness check considers a sample of only the first births to Maryland
mothers. As described above, the EITC is minimal for households with no children so we do not
expect the implementation of the Montgomery County EITC to have a significant impact on first
births in Montgomery County. Evidence that first births are affected by the Montgomery County
EITC might be considered as evidence that there is a common shock to the county beyond the
local EITC, in which case, DDD estimates might be more appropriate. To examine this, we
consider a DD estimate of equation (1) where the sample includes only first births, and we
continue to restrict our sample to only mothers who are likely EITC recipients.
Table 4 presents estimates of the DD estimates of equation (1) when considering only
first births. Our DD estimates of first births indicate that the Montgomery County EITC
increased birth weight of first births by a statistically significant 16.902 grams and had no
statistically significant impact on the probability of low birth weight among first births. The

statistical significance is unexpected, but it potentially indicates that the DD results above are
influenced by a Montgomery County-specific shock other than the local EITC or that the smaller
EITC payments to childless families did impact first time mothers. If so, this highlights the
importance of the DDD estimates.
Table 4: DD estimates on first births
(1)
(2)
Prob. of low
Birth weight birth weight
16.902***
-0.003
Montgomery*Post
(5.291)
(0.003)
Mean of dependent variable
3155.308
10.6
First births
First births
Sample
only
only
Observations
70,254
70,254
The table displays DD coefficient estimates with standard errors clustered
at the county level. All models include county and year fixed effects as well
as a full set of control variables as described in the text. ***, **, and *
represent statistical significance at the 1%, 5%, and 10% levels,
respectively.

The next robustness check alters our estimating sample to include only mothers who are
not likely to be EITC recipients. This robustness checks mirrors the estimates shown in Table 3
but with a sample of mothers who are not likely to be EITC recipients (not single with at least a
high school education). Columns (1) and (2) in Table 5 show DD estimates of equation (1) with
this sample and columns (3) and (4) show DDD estimates of equation (2) with this new sample.

Table 5: Birth outcomes of not likely EITC recipients
(1)
(2)
(3)
(4)
DD
DDD
Birth weight Prob. low Birth weight Prob. low
(grams) birth weight (grams) birth weight
0.318
0.0003
Montgomery*Post
(3.574)
(0.0009)
Montgomery*Post*2plus
-3.236
0.002
(4.244)
(0.003)
Mean of dependent variable
3408.573
5.0
3364.459
5.9
2plus births 2plus births All birth
All birth
Sample
only
only
parities
parities
Observations
277,723
277,723
465,713
465,713
The table displays DD and DDD coefficient estimates with standard errors clustered at the county level. All
models include county and year fixed effects as well as a full set of control variables as described in the text.
***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively.

As seen in Table 5, the implementation of the Montgomery County EITC had no
statistically significant impact on births to not likely EITC mothers in Montgomery County.
Across all models with mothers who are not likely to be EITC recipients, DD and DDD
coefficient estimates are not statistically significant.
As a final robustness check, we alter the measurement of the timing of the
implementation of the local EITC. Specifically, we create one placebo date where postimplementation is defined as all births occurring after October 1997 (2 years before actual
implementation) and another placebo date where post-implementation is defined as all births
occurring after October 2001 (2 years after actual implementation). With the new placebo
treatment dates, we hypothesize that there should be no causal relationship between the local
EITC and differences in birth outcomes to mothers in Montgomery County. Table 6 provides
DDD estimates of equation (2) with the placebo dates.13 In all estimates, we find no causal
impact of the implementation of the local EITC on birth outcomes.

13

DD estimates of equation (1) with placebo dates were also estimated. Estimates show no causal impact of the
local EITC but are not shown in Table 6.

Table 6: DDD with alternative treatment dates
(1)
(2)
(3)
(4)
Post defined as births
Post defined as births
after Oct. 1997
after Oct. 2001
Birth weight Prob. low Birth weight Prob. low
(grams) birth weight (grams) birth weight
0.803
0.001
-7.705
0.001
Montgomery*Post*2plus
(7.853)
(0.003)
(6.907)
(0.004)
Mean of dependent variable
3160.4
11.0
3160.4
11.0
All birth
All birth
All birth
All birth
Sample
parities
parities
parities
parities
Observations
147,076
147,076
147,076
147,076
The table displays DDD coefficient estimates with standard errors clustered at the county level. All
models include county and year fixed effects as well as a full set of control variables as described in the
text. ***, **, and * represent statistical significance at the 1%, 5%, and 10% levels, respectively.

With the exception of birth weight for first-born children, our falsification tests show no
effect of the Montgomery County EITC on birth outcomes. This gives us confidence that our
identifying strategies are identifying the effects of the local EITC on birth outcomes to mothers
who reside in Montgomery County.
Discussion
Using DD and DDD strategies to identify the causal effects of the Montgomery County
EITC program, we find that the Montgomery County EITC increased birth weight by 13-21
grams and reduced the probability of low birth weight by 9-14% among likely EITC recipients.
This result indicates that local EITC impacts are on par with EITC payments at the state and
federal level in terms of effects on birth outcomes. The Montgomery County credit is a 100%
match of the refundable state EITC and the estimated effects are similar to previous studies of
state programs (Strully, Rehkopf, Xuan, 2010 and Markowitz et al, 2017).
Our estimated decrease in the probability of low birth weight of 9-14% is also consistent
with the research on state EITCs (Markowitz et al. (2017) and Hoynes, Miller, and Simon

(2015). Overall, the consistency with the literature on state-level effects suggests that local
policy makers can expect to see similar birth outcome effects for equivalent amounts of tax
credit. In other words, the state and local effects seem to be additive and not diminished with a
local EITC added to the federal and state credits. There is some evidence that the effect has
increased over time, but further study is needed to determine the underlying reasons for the
larger effect.
The effect of social safety net programs on birth outcomes is a growing area of research
with much of the interest focused on state or federal programs. This research highlights the
important role that local policymakers can play in improving health outcomes for local residents.
Even when the local policy piggybacks on state and federal policies, the program can have
additional benefits.

References:
Almond, Douglas, Hilary W. Hoynes, and Diane Whitmore Schanzenbach. 2011. "Inside the
War on Poverty: The Impact of Food Stamps on Birth Outcomes." The Review of
Economics and Statistics no. 93 (2):387-403. doi: 10.1162/REST_a_00089.
Baker, Kevin. 2008. “Do Cash Transfer Programs Improve Infant Health: Evidence from the
1993 Expansion of the Earned Income Tax Credit.”
https://economics.nd.edu/assets/24011/baker_paper.pdf.
Crump, Casey, Kristina Sundquist, Jan Sundquist, and Marilyn A. Winkleby. 2011. "Gestational
Age at Birth and Mortality in Young Adulthood." JAMA, 306(11): 1233-1240.
Currie, Janet, and Rosemary Hyson. 1999. "Is the Impact of Health Shocks Cushioned by
Socioeconomic Status? The Case of Low Birthweight." American Economic Review,
89(2): 245-250.
Currie, Janet and Enrico Moretti, 2007. "Biology as Destiny? Short- and Long-Run Determinants
of Intergenerational Transmission of Birth Weight," Journal of Labor Economics, 25:
231-264
Eissa, Nada, and Hilary Hoynes. 2005. "Behavioral Responses to Taxes: Lessons from the EITC
and Labor Supply." National Bureau of Economic Research Working Paper Series no.
No. 11729. doi: 10.3386/w11729.
Figlio, David, Sarah Hamersma, and Jeffrey Roth. 2009. “Does Prenatal WIC Participation
Improve Birth Outcomes? New Evidence from Florida,” Journal of Public Economics 93:
235-245.
Goldenberg, Robert L., and Jennifer F. Culhane. 2007. "Low Birth Weight in the United States."
The American Journal of Clinical Nutrition, 85(2): 5845-5905.
Hotz, V. Joseph, and John Karl Scholz. 2001. "The Earned Income Tax Credit." National Bureau
of Economic Research Working Paper Series no. No. 8078. doi: 10.3386/w8078.
Hoynes, Hilary, Doug Miller, and David Simon. 2015. "Income, the Earned Income Tax Credit,
and Infant Health." American Economic Journal: Economic Policy no. 7 (1):172-211.
doi: doi: 10.1257/pol.20120179.
Hoynes, Hilary W., and Ankur J. Patel. 2017. "Effective Policy for Reducing Poverty and
Inequality? The Earned Income Tax Credit and the Distribution of Income." Journal of
Human Resources. doi: 10.3368/jhr.53.4.1115.7494R1.
Hoynes, Hilary, Marianne Page, Ann Huff Stevens. 2011. “Can targeted transfers improve birth
outcomes? Evidence from the introduction of the WIC program.” Journal of Public
Economics 95: 813-827.
Internal Revenue Service. 2017. 2016 EITC Income Limits, Maximum Credit Amounts and Tax
Law Updates. Internal Revenue Service 2017a [cited October 22 2017]. Available from
https://www.irs.gov/credits-deductions/individuals/earned-income-tax-credit/eitc-incomelimits-maximum-credit-amounts.
Internal Revenue Service. 2017. Do I Qualify for the Earned Income Tax Credit? Internal
Revenue Service 2017b [cited October 21 2017]. Available from
https://www.irs.gov/newsroom/do-i-qualify-for-the-earned-income-tax-credit.
Internal Revenue Service. 2017. Earned Income Tax Credit (EITC). Internal Revenue Service
2017c [cited October 21 2017]. Available from https://www.irs.gov/creditsdeductions/individuals/earned-income-tax-credit.

Internal Revenue Service. 2017. States and Local Governments with Earned Income Tax Credit.
Internal Revenue Service 2017d [cited October 22 2017]. Available from
https://www.irs.gov/credits-deductions/individuals/earned-income-tax-credit/states-andlocal-governments-with-earned-income-tax-credit.
Kramer MS, L Seguin, J Lydon, L Goulet. 2000. “Socio-economic disparities in pregnancy
outcome: Why do the poor fare so poorly?” Paediatric and Perinatal Epidemiology,
14:194–210.
Larson, Charles P. 2007. "Poverty during pregnancy: Its effects on child health outcomes."
Paediatrics & Child Health, 12(8): 673-677.
Markowitz, Sara, Kelli A. Komro, Melvin D. Livingston, Otto Lenhart, and Alexander C.
Wagenaar. 2017. "Effects of state-level Earned Income Tax Credit laws in the U.S. on
maternal health behaviors and infant health outcomes." Social Science & Medicine. doi:
https://doi.org/10.1016/j.socscimed.2017.10.016.
Moffitt, Robert A. 2013. "The Great Recession and the Social Safety Net." The Annals of the
American Academy of Political and Social Science no. 650 (1):143-166. doi:
10.1177/0002716213499532.
Nichols, Austin, and Jesse Rothstein. 2015. "The Earned Income Tax Credit (EITC)." National
Bureau of Economic Research Working Paper Series no. No. 21211. doi:
10.3386/w21211.
Strully, K. W., D. H. Rehkopf, and Z. Xuan. 2010. "Effects of Prenatal Poverty on Infant Health:
State Earned Income Tax Credits and Birth Weight." Am Sociol Rev no. 75 (4):534-562.
doi: 10.1177/0003122410374086.
Tax Policy Center. 2017. EITC Parameters, 1975-2017. Urban Institute and Brookings
Institution 2017 [cited October 30 2017]. Available from
http://www.taxpolicycenter.org/statistics/eitc-parameters.
US Government Accountability Office. 2017. Federal Low-Income Programs: Eligibility and
Benefits Differ for Selected Programs Due to Complex and Varied Rules. Washington,
DC: US Government Accountability Office.

