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Abstract

Desegregation-focused housing policies aimed at reducing disparities in neigh-
borhood conditions may also reduce disparities in health outcomes. This paper
examines the effects of one such policy on the health of pregnant people and
their newborn infants. Specifically, I study the impact of Massachusetts Chapter
40B, a major civil rights-era housing policy that increases the supply of affordable
ownership and rental housing in higher-income areas to facilitate moves for lower-
income households to those areas. Using a difference-in-differences approach that
compares the health outcomes of birthing parents who move to 40B housing to
those of demographically-matched birthing parents who move from similar origin
neighborhoods, I find that moving to 40B housing produces meaningful improve-
ments in birth outcomes and some gains in birthing parents’ health only among
40B renters. I find no evidence of health effects among 40B owners. Among
renters, improvements in birth outcomes are largest among Black beneficiaries,
and are driven largely by people moving from neighborhoods with higher levels of
poverty, more Black residents, and higher male incarceration rates. These results
suggest that desegregation-focused housing policies like 40B could help improve
racial and economic disparities in early-life health among certain populations.
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Despite substantial government investment aimed at reducing health disparities, large

differences in health persist across geographic and racial lines in the United States (Orsi et al.,

2010; Department of Health and Human Services, 2013; Thornton et al., 2016; Mathews,

2017). One prominent theory is that these health disparities are driven in part by disparities

in the neighborhood conditions where people live (Williams and Collins, 2001; Phelan et al.,

2010; Braveman et al., 2011). This theory is supported by the strong experimental and

quasi-experimental evidence that neighborhood conditions affect health outcomes across the

life course (Leventhal and Brooks-Gunn, 2003; Kling et al., 2007; Ludwig et al., 2013; Chetty

et al., 2016; Finkelstein et al., 2021; Chyn and Katz, 2021). If this is the case, then housing

policies that successfully desegregate by race and income, and therefore reduce disparities in

neighborhood conditions, may be an effective means for reducing disparities in health.

Empirically, relatively little is known about the health effects of housing policies that

explicitly seek to reverse neighborhood disparities.1 Massey et al. (2013) find that moving

low- and moderate-income households to an affordable housing development in high-income

suburbs improved mental health. However, they do not examine other health outcomes, and

effects for a small study may not scale more broadly.

This paper examines the relationship between desegregation-focused housing policies and

health outcomes. Specifically, I examine the impacts of Massachusetts Chapter 40B–a major

civil rights-era policy that aims to enable low- and moderate-income households to move to

higher-income areas–on the health outcomes of pregnant people and their newborn infants.

I focus on these outcomes based on the enormous importance of early-life health for health

throughout the life course (Barker et al., 2002; Royer, 2009; Almond et al., 2011; Currie,

2011; Figlio et al., 2014) and the evidence showing that poor birth outcomes can be reversed

by targeted interventions (Almond et al., 2011; Chyn and Katz, 2021). A growing body of

literature also shows that birth outcomes are affected by neighborhood conditions such as

pollution and access to prenatal care (Currie and Rossin-Slater, 2015; Chyn and Shenhav,

2022). This implies that policies like Chapter 40B may help reduce racial and economic

1 Recent quasi-experimental work by Chyn (2018) examines the long-run impacts of public housing
demolitions on children’s labor market, school, and criminal justice outcomes, but not on health.
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disparities in birth outcomes that could have lasting effects on health and equity throughout

the life course (Krieger et al., 2005; Martin et al., 2007; Blumenshine et al., 2010; Metcalfe

et al., 2011; Ncube et al., 2016; Osterman et al., 2021).

Massachusetts Chapter 40B (henceforth "40B") works by requiring all communities to

maintain a minimum proportion of affordable housing and allowing developers to build more

affordable housing if these minimums are not met (The Commonwealth of Massachusetts,

1968; Massachusetts Department of Housing and Community Development, 2014). Afford-

able housing can be either rental or ownership under 40B. Because this "fair share" design

allows developers to override local zoning rules in exchange for building more affordable

housing (Krefetz, 2001), 40B is particularly effective at incentivizing affordable housing con-

struction in the wealthy, white suburbs of Massachusetts, which are typically not accessible

to beneficiaries of other subsidized housing programs (CHAPA, 2018; Sportiche et al., in

progress).

To estimate the effect of 40B on health, I use a difference-in-differences design that

compares the health outcomes of birthing people who move to 40B housing to those of

demographically-matched birthing people who move to market rate housing from similar

neighborhoods. I use novel data on 40B development addresses2 linked to birth records and

highly detailed longitudinal address data between 2000 and 2019 to identify both birthing

people who become 40B beneficiaries and a plausible counterfactual group of birthing people

who moved at the same age and time from similar origin neighborhoods. I also leverage

additional self-reported data in birth records to match treated beneficiaries to controls based

on race and ethnicity. To address differential selection into 40B rental and 40B ownership

housing, I run separate analyses for each tenancy group.

I find that moving to 40B housing produces meaningful improvements in birth outcomes

and some gains in birthing parents’ health among 40B renters. I find no changes in health

among 40B owners, potentially due to differences in program selection. Among renters,

2 Research on 40B’s beneficiaries has not previously been possible because the state does not main-
tain records of precise development locations or any records of beneficiary identities. The novel dataset I
use herein, introduced by (Sportiche et al., in progress), overcomes this limitation by recovering the exact
street addresses of rental buildings and subsidized ownership units permitted under 40B.
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moving to 40B housing increases the average infant’s birth weight by roughly 73 grams (0.12

standard deviations) and reduces the rate of preterm births by 3 percentage points. I also

find that birthing people in this group are 1 percentage point less likely to be diagnosed

with inappropriate weight gain or loss during pregnancy. All of these results are robust to

differences in sample construction and placebo tests that vary the timing of treated moves.

The magnitude of the effects on birth outcomes are large and clinically relevant. For example,

these estimates represent 48 percent and 32 percent of the estimated impact of smoking on

birth weight and preterm birth, respectively.

Further evidence suggests that effects are not equal across all racial/ethnic groups.

Though white non-Hispanic and Black non-Hispanic see consistent improvements in birth

outcomes, the magnitude of improvements are largest among Black beneficiaries. For exam-

ple, birth weight increases by six to nearly eight times more among birthing parents who

identify as Black when compared to those who identify as white. Similar, more attenuated

patterns apply to all four other outcomes.

When examining potential underlying mechanisms, I find evidence that health effects are

specific to 40B and not associated with moving to subsidized housing in general. I show this

by comparing the health effects of moving to 40B housing with the health effects of moving to

housing built under the other major supply-side affordable housing policy in Massachusetts:

the Low-Income Housing Tax Credit (LIHTC) program. The LIHTC program uses tax

credits to incentivize private developers to construct affordable rental housing. However,

the LIHTC program often produces housing in higher-poverty areas3 (Ellen et al., 2015) and

facilitates moves that do not improve, and even worsen, many neighborhood conditions (Ellen

et al., 2018; McClure and Schwartz, 2021). Using data from birth records, I find no evidence

that moving to LIHTC housing improves birth outcomes, though it does produce similar

reductions to 40B in a birthing person’s probability of being diagnosed with inappropriate

weight changes during pregnancy. This evidence suggests that parental health effects may be

mediated by a general feature of subsidized housing, such as the additional income provided

3 Though tax credits are distributed by the Federal government, specific allocations of those cred-
its are determined at the state level. The extent to which LIHTC developments are located in higher- or
lower-poverty areas therefore varies across states (Ellen et al., 2015)
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by the subsidy.

Additional analyses suggest that the effects of 40B on birth outcomes may be explained

by changes in neighborhood conditions. I find that 40B significantly changes a variety of

neighborhood characteristics among renters consistent with moving to more suburban areas,

including: increasing median household income, decreasing poverty, increasing commute

times, decreasing incarceration rates, and decreasing exposure to many pollutants. Renters

who move to 40B housing from areas with higher male incarceration rates, from higher

poverty neighborhoods, and from neighborhoods with a greater proportion of Black residents

also see additional gains in birth weight and infant gestation relative to birthing people who

move from lower male incarceration, lower poverty, and whiter neighborhoods. 40B also

facilitates the largest improvements in neighborhood conditions for Black beneficiaries (who

see the largest improvements in birth outcomes) and in doing so, reduces the disparities in

neighborhood conditions between Black and white groups. Together, these results suggest

that desegregating housing policies like 40B could help reduce racial and economic health

disparities in birth outcomes.

This article makes three main contributions to research literature. First, I contribute

to a growing literature on how social policies impact health and health disparities (Brown

et al., 2019; Thornton et al., 2016; Williams and Collins, 2001). Housing research in this

area has largely focused on rental assistance programs that do not change neighborhood

conditions (Jacob et al., 2015; Slopen et al., 2018; Fenelon et al., 2021) or is based on

experimental evidence (Leventhal and Brooks-Gunn, 2003; Fauth et al., 2004; Liebman et al.,

2004; Ludwig et al., 2013). By examining the impact of a major, desegregation-focused state

policy, I provide insight on the health impacts of affordable housing policies that do facilitate

changes in neighborhood conditions.

I also build on a large public health literature that examines the relationship between

health and specific aspects of housing, such as housing quality. Most research in this area

identifies associations between individual housing exposures and health outcomes (Gibson

et al., 2011; Ellen and Glied, 2015). However, housing conditions are often closely linked

to a person’s income and neighborhood conditions. Because housing policies often aim to

improve multiple dimensions of housing at once, this study provides evidence of the more
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comprehensive effects of housing on health.

Finally, by examining the effects of a housing policy that successfully facilitates moves

to higher-income neighborhoods, my findings are also relevant to a large literature on the

effects of neighborhood conditions on health. Much of the literature in this area is based on

experimental evidence (Leventhal and Brooks-Gunn, 2003; Kling et al., 2007; Ludwig et al.,

2013; Chetty et al., 2016; Finkelstein et al., 2021) or aims to identify the health effects of

places (Finkelstein et al., 2021; Chyn and Shenhav, 2022) that may not generalize to practice.

For example, the Moving to Opportunity (MTO) experiment used housing choice vouchers

to help public housing residents move to neighborhoods with less than 10 percent poverty

(Katz et al., 2001; Briggs et al., 2010). In practice however, voucher holders rarely end up

in low poverty areas (Metzger, 2014; Mazzara and Knudsen, 2019), especially when they

are not white (McClure, 2008; Julian and Daniel, 2009).4 This paper complements previous

work by providing new insight into the health impacts of a housing policy that facilitates

"moves to opportunity" in practice.

The remainder of this article is organized as follows: Section I provides background on

Chapter 40B and the LIHTC program, Section II describes potential mechanisms through

which moving to 40B housing could affect health and the health outcomes that are the

focus of this paper, Sections III and IV describe my data and empirical approach, Section V

evaluates the health impacts of moving to 40B housing and identifies possible mechanisms,

and Section VI concludes.

4 The potential drivers of this pattern include factors such as limited time and resources to search for
housing (Bergman et al., 2019; Rosenblatt and DeLuca, 2012; DeLuca et al., 2013), discrimination against
voucher holders (Phillips, 2017), racial exclusion (Massey and Denton, 1993; Massey et al., 2009; Roth-
stein, 2017), and the limited supply of affordable rentals in low-poverty areas (Popkin et al., 2003). Similar
patterns exist for beneficiaries of public housing (Collinson et al., 2016) and the LIHTC program (Ellen
et al., 2016; McClure and Johnson, 2015).
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I. Background

I.A. Massachusetts Chapter 40B

Massachusetts Chapter 40B was enacted in 1969 to reduce racial and economic segrega-

tion by expanding the number of communities where low- and- moderate-income households

can afford to live (The Commonwealth of Massachusetts, 1968; Krefetz, 2001). To accomplish

this, 40B (as it is known) requires that all municipalities in Massachusetts maintain at least

10 percent of their housing stock or 1.5 percent of their land area as affordable5–requirements

which it enforces, in part, by granting developers the ability to bypass local zoning rules in

municipalities that don’t maintain these minimum standards.

As the oldest and longest running "fair share" policy,6 40B is arguably the most im-

portant policy of its kind in the United States. Since it was enacted over 50 years ago,

it has facilitated the construction of over 70,000 total and 18,000 affordable housing units,

accounting for around 20 percent of Massachusetts’ affordable housing stock. It is also the

dominant mechanism through which new housing is built in suburban and rural communities

in Massachusetts (CHAPA, 2018). Because it was the first US policy of its kind, 40B has

also served as a model for similar policies in other states. For instance, 40B served as the

model for New Jersey’s much more famous Fair Housing Act (Krefetz, 2001; Mallach, 2011),

similar policies in Rhode Island (Stonefield, 2001) and Connecticut (Stonefield, 2001), and

was most recently proposed as a model for a similar policy in California (Reid et al., 2016,

2017).

Two additional features set 40B apart from other major housing programs. First, it is one

of the only policies that facilitates the construction of affordable ownership units in addition

to rentals. Within Massachusetts, over half of the state’s affordable ownership units were

permitted through 40B. Second, 40B’s requirement that municipalities maintain a minimum

proportion of housing stock as affordable is more strictly enforced than some other similar

5 The vast majority of 40B compliance is monitored with respect to the 10 percent threshold.
6 40B was in place well before the landmark civil rights case known as the Mount Laurel Doctrine,

which required New Jersey municipalities to build their "fair share" of affordable housing for low- and
moderate-income people (Krefetz, 2001).
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policies (Monkkonen et al., 2019). Likely as a consequence, 40B has historically been used

in municipalities with more stringent restrictions on multifamily residential development

(Fisher and Marantz, 2015; Sportiche et al., in progress) and has produced housing in much

whiter, wealthier, and lower poverty areas than those accessible to beneficiaries of other major

affordable housing programs such as the LIHTC program, the public housing program, and

the Housing Choice Voucher (HCV) program (Sportiche et al., in progress).7

To count towards a municipality’s housing minimum, developments must meet both af-

fordability and affirmative marketing requirements. For both ownership and rental develop-

ments, at least 25 percent of a development’s units must be affordable to households earning

less than 80 percent of area median income. Rental developments may also qualify if at least

20 percent of units are affordable for households earning less than 50 percent of area median

income. As an example, a family of four living in Boston in 2010 would qualify for a unit

subsidized at 80 percent of area median income if their gross income did not exceed $64,400.

To qualify for a rental unit subsidized at 50 percent of area median income, they would have

to earn less than $41,300 (Department of Housing and Urban Development). 8

Affordability is defined differently for rental and ownership units. For rental units, af-

fordability is defined as not paying more than 30 percent of gross income on rent, though

units can be made more affordable if paired with mobile housing choice vouchers. If a person

is living in a subsidized 40B rental and their earnings increase above the subsidy threshold,

the unit simply reverts to a market rate price and the landlord must fill the next available

unit with a subsidized tenant. To qualify for 40B ownership, subsidized owners must meet

the same qualifications as renters and, with some exceptions 9, may not have owned a home

within three years preceding their 40B application. Unlike renters, 40B owners may earn

more without any penalties once they move in. Because ownership units are made afford-

7 See (Sportiche et al., in progress) for a detailed description of the 40B permitting process.
8 Per HUD’s calculations, these numbers do not line up exactly with 80 percent and 50 percent of area

median income in Massachusetts, which was $82,600 in 2010.
9 Exceptions include: displaced homemakers (defined as "an adult who has not worked full-time, full-

year in the labor force for a number of years but has, during such years, worked primarily without remu-
neration to care for the home and family"), single parents, households where at least one member is 55
or over, mobile home owners, and owners of buildings out of compliance with state code that cannot be
brought up to code for less than the value of the house.
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able by restricting the resale price of the house, it is not possible to build wealth under the

program.

Finally, developments must meet two sets of affirmative marketing requirements. The

first requirement is that developers create an affirmative fair housing marketing plan for all

units, which transparently describes the housing opportunity (e.g., units, cost) and process

for selection (e.g., eligibility, selection procedures, application form). This plan applies to

affordable units for the duration of their affordability and must be also designed to attract

persons protected under state and Federal civil rights law that are less likely to apply.10

The second requirement concerns how that plan is advertised. To attract residents that live

outside of the community, the state requires advertisements be sent in multiple languages to a

wide variety of places, including on the state’s online housing portal, a variety of newspapers

that target different audiences including ones that serve predominantly protected classes, and

to a very wide range of community organizations such as local churches, local and regional

housing agencies, and local housing authorities (Massachusetts Department of Housing and

Community Development, 2014).

Figure 1 depicts the municipalities where 40B beneficiaries are located and the munici-

palities they move to 40B housing from within Massachusetts. As the top panel of Figure 1

shows, 40B housing is primarily concentrated in the suburbs around Boston, as well as on the

cape and in Western Massachusetts. The bottom panel of Figure 2 shows that 40B beneficia-

ries move to that housing from nearly all over the state, though somewhat higher numbers

of people move to 40B housing from Boston and other cities such as Lowell, Worcester, and

Springfield.

10 This refers to people who fall into protected classes based on race, color, national origin, religion,
gender identity, sexual orientation, familial status, source of income (i.e., housing choice voucher receipt),
and disability.
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II. Mechanisms and health outcomes

II.A. Potential effects of moving to 40B housing on health

Previous literature suggests that the main mechanism through which 40B may impact

health is by facilitating moves that change the health-relevant neighborhoxod characteristics

where people live (Ludwig et al., 2013; Finkelstein et al., 2021; Chyn and Katz, 2021).

Consider the case of people giving birth, which I focus on in this paper. Moves facilitated by

40B housing could change birthing peoples’ access to economic opportunity, social networks,

perceived safety, exposure to pollution, or the quantity and quality of medical care. These

place-based changes could then impact either the parent or infant’s health directly (e.g., via

pollution exposure) (Currie and Walker, 2011; Currie et al., 2011) or via intermediary factors

known to impact health such as changes to stress (Schneiderman et al., 2005) or changes to

parental health behaviors (Doll et al., 2004; Cutler and Lleras-Muney, 2006; Nandi et al.,

2014). The direction of this impact could either improve or worsen health.

If these place-based changes affect the conditions for an infant in utero, they may also

affect birth outcomes (Almond and Currie, 2011; Almond et al., 2018). Specific pathways

through which 40B could plausibly impact birth weight or gestational age include changes

to stress during pregnancy (Hobel et al., 2008; Dunkel Schetter, 2011; Currie and Rossin-

Slater, 2013),11 changes to in-utero exposures to pollution (Currie et al., 2011; Currie and

Walker, 2011), changes to health behaviors during pregnancy (Blumenshine et al., 2010), and

changes to the quality or quantity of medical care. There are particularly large geographic,

racial, and/or economic disparities across all of these categories (Williams and Jackson, 2005;

Krieger et al., 2005; Jbaily et al., 2022). For example, Black women are significantly more

likely than other racial and ethnic groups to live in high pollution areas (Jbaily et al., 2022),

in higher poverty areas (Subramanian et al., 2005; Acevedo-Garcia et al., 2008), and to be

exposed to pollution during pregnancy (Currie, 2011) which is known to harm birth outcomes

(Currie, 2011, 2013). In Massachusetts, annual average pollution exposure is highest among

11 Because of the potential importance of stress exposure in utero, 40B could also impact birth out-
comes by providing more stable, secure housing.
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urban non-Hispanic black and urban Hispanic populations, even at the census block level

(Rosofsky et al., 2018).

Changes to each of these pathways may also impact a birthing person’s health. For

instance, moving to an environment with less pollution may affect a birthing parent’s car-

diovascular or lung disease risk (Brugge et al., 2007), the former of which is the leading cause

of parental death during pregnancy (Ramlakhan et al., 2020). Changes to stress, new social

contexts, or changes to social relationships may also affect whether a birthing person smokes

or drinks during pregnancy (Pampel et al., 2010; Umberson et al., 2010; Short and Mollborn,

2015), though previous literature provides mixed evidence about the direction and magni-

tude these effects (Schmidt et al., 2017). Moving may also change the quantity and quality

of health care a birthing person receives during pregnancy. For example, the appropriate

use of cesarean deliveries are highly variable across hospitals (Baicker et al., 2006; Cáceres

et al., 2013).

Moving to 40B housing may also affect both an infant and birthing parents’ health

through other pathways. For instance, pre-pregnancy changes in income may affect birth

outcomes (Almond et al., 2018) and parental health by increasing material resources at

parents’ disposal (Evans and Garthwaite, 2014; Hoynes et al., 2015), and increasing birthing

person’s access to prenatal care (Mallinson et al., 2020). These changes to income could

occur either directly through the financial subsidy provided by 40B or via other pathways,

such as changes to employment. Finally, changes to peer networks or building quality may

also affect a birthing parent’s level of stress during pregnancy, their health behaviors, or

other health outcomes.

II.B. Health outcomes

In this paper, I focus primarily on the impact of moving to 40B housing on birth outcomes.

A large, multidisciplinary literature shows that health at birth can have persistent, profound

impacts on later life (Royer, 2009; Almond and Currie, 2011; Currie, 2011; Figlio et al., 2014)

and that negative effects can essentially be reversed through medical interventions targeted at

improving health early in life (Almond and Currie, 2011; Chyn et al., 2021). This suggests

that interventions targeted at reducing the substantial racial, economic, and geographic
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disparities in birth outcomes (Krieger et al., 2005; Martin et al., 2007; Blumenshine et al.,

2010; Metcalfe et al., 2011; Ncube et al., 2016; Osterman et al., 2021) may have implications

for improve both health and equity throughout the life course.

The primary birth outcomes I focus on include birth weight, gestational age, preterm

birth (gestational age of less than 37 weeks), and low birth weight (birth weight under 2500

grams), as they are are widely considered general indicators of infant health that are reliably

and accurately measured on birth certificates (Northam and Knapp, 2006; Devlin et al., 2008;

Martin et al., 2013; Dietz et al., 2015). To these I also add an indicator of common adverse

pregnancy outcomes, including low birth weight, preterm birth, perinatal death,12 and being

born small for gestational age (McConnell et al., 2022).13 Another possible outcome is infant

mortality. Fortunately, the number of infant deaths is extremely low in my sample (32 infant

deaths out of 6,962 births). Without sufficient observations, the power to detect changes in

infant mortality is limited, so I do not present analyses of infant mortality alone.

III. Data

I bring together data from multiple sources that enable me to identify 40B and LIHTC

beneficiaries, track the characteristics of their neighborhoods over time, and observe their

health outcomes. To do so, I rely primarily on probabilistic methods developed for linking

data with no shared unique identifiers (see Enamorado et al., 2019). Appendix A.0 provides

a detailed description of my methodology for each of the linkages I describe below.

My first dataset was introduced by Sportiche et al. (in progress) and contains the pre-

cise geocoded addresses of 5,010 addresses (representing 1,174 developments, an estimated

17,941 subsidized units, and 57,124 total units) permitted under 40B. These data are based

on the Massachusetts Department of Housing and Community Development’s (DHCD) sub-

12 Perinatal death refers to a fetal death that occurs during or after the 20th week of gestation, or in-
fant mortality within the first week of life.

13 Small for gestational age is defined as being less than the 10th percentile of US births conditional on
gestational age and gender. Because I do not have infant gender, I construct a conservative version of this
indicator based on the 10th percentile for female infants, who tend to be a bit smaller than male infants.
Specific cutoffs come from Talge et al. (2014)
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sidized housing inventory (SHI), a public dataset which was created to monitor municipal

compliance with 40B. The SHI provides the approximate street address of all subsidized

housing in Massachusetts, along with the number of subsidized units, whether the building

was constructed under a comprehensive permit (i.e., 40B), the date that the building and

occupancy permits were filed, and the state agency responsible for tracking that develop-

ment. Historically, the utility of the SHI has been limited since the vast majority of its street

addresses could not be used to precisely identify subsidized housing locations.14 The dataset

put together in Sportiche et al. (in progress) overcomes this limitation by recovering the

exact street address of buildings permitted under 40B, making it possible to identify 40B’s

beneficiaries for the first time.

To identify 40B beneficiaries and the characteristics of their neighborhoods over time,

I link these 40B addresses to people in Infutor, which includes the history of residential

addresses for the estimated 13 million adult individuals who lived in Massachusetts at some

point between 1980 and 2021.15 By identifying a particular address in Infutor as a 40B

development, I am able to construct a longitudinal dataset of 40B beneficiaries which includes

their exact address histories within and outside of Massachusetts, the month and year in

which they were first seen at that address; first name, middle initial, and last name; and

demographic information such as birth year and gender.16 Of the 110,618 40B beneficiaries

I find in Infutor, I focus my analyses on the 31,776 renters and 5,532 subsidized owners17

for whom I observe at least one pre-40B address, excluding those Infutor identifies as male.

14 Addresses are therefore included in the SHI at the time of the comprehensive permit application,
when precise addresses are not yet known. The state does not follow up with developers or landlords to
obtain the correct addresses once developments have been constructed. Common examples of entries in-
clude street intersections, street names without street numbers, or inaccurate street numbers.

15 Infutor constructs these address histories by aggregating data from sources such as voter files, prop-
erty deeds, credit header files, phone records, and magazine subscriptions.

16 Previous research has examined the quality of these data and shown that, when compared to the
US census, they are relatively representative of overall population counts, covering adults aged 30 - 49
particularly well (Diamond et al., 2019).

17 The data on 40B development addresses includes unit-level information for subsidized ownership
properties but not for rentals. Because 40B ownership properties are wealth-restricted, subsidized owner-
ship remains fixed over time, making it possible to identify the exact unit that is subsidized in these prop-
erties. In contrast, 40B explicitly prohibits fixing subsidized rental properties to ensure that unit quality is
consistent across subsidized and ownership properties. The data on 40B development addresses therefore
do not contain unit-level addresses for subsidized 40B rentals.
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Because Infutor does not perfectly capture the timing of moves,18 I excluded 6,139 people

who moved to a 40B development five or more years before any permits were filed to obtain

this sample.19 Because 40B requires subsidized rental units to change within a development

to ensure that subsidized and market rate units are of equal quality, I cannot exclude market

rate renters from my sample.

To recover the "neighborhood" characteristics for each person’s address, I geocode all of

Infutor’s addresses first using ESRI’s 2020 data for ArcGIS and then with the US Census

API and censusxy package in R. The resulting latitude and longitude coordinates allow me

to identify the 2010 census tract corresponding to each address, and thus 2010 tract (i.e.,

"neighborhood") characteristics, such as the median household income of that tract, its racial

demographics, and the percent of residents living below the poverty line.

I use a similar procedure to construct additional longitudinal datasets of two types of

comparison groups: beneficiaries of the LIHTC program and those who were neither benefi-

ciaries of 40B nor of LIHTC. To identify people who were beneficiaries of LIHTC, I link the

publicly available street addresses for 1,052 LIHTC buildings in Massachusetts (representing

970 developments, 76,634 total units, and 52,074 subsidized units) based on Department of

Housing and Urban Development records (HUDuser).20 In addition to addresses, LIHTC

records include the total number of units in each building as well as the number of subsi-

dized units, making it possible to identify the proportion of units in those buildings that

are subsidized. Using the same method of linking 40B to Infutor addresses, I find 115,017

LIHTC beneficiaries, and focus my analyses on the 32,094 number of people for whom I

observe at least one pre-LIHTC address whom Infutor does not identify as male. To identify

people who were neither beneficiaries of 40B or LIHTC, I simply exclude those people who

ever resided in a LIHTC or 40B development from the population of people who resided in

Massachusetts at some point between 1980 and 2021 for whom I observe at least one move

18 Appendix Figure A.I shows that while I detect moves into 40B housing relatively well, there is some
variation in the timing of moves relative to when permits were filed.

19 Because there is no official record of 40B beneficiaries (this first-ever study on the topic), I cannot
report what percentage of residents I am capturing with this linkage.

20 These data have been used in previous research (McClure and Schwartz, 2021; Diamond and Mc-
Quade, 2019) and are considered reliable.
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from a similar neighborhood as 40B or LIHTC residents. This leaves me with about 3.8

million people who fall into this last group.

Finally, I link each of these datasets to birth certificates from the Massachusetts Registry

of Vital Records and Statistics between 2005 and 2019 using a combination of first and last

name, residential address, and date of birth (see Appendix A.0 more detail).21 This allows

me to observe the birth outcomes of people who gave birth prior to, while residing in, or

after moving out of a 40B development. Birth records contain a rich set of health outcomes

for both the infant and birthing parent, as well as high quality, self-reported parental race

and ethnicity data (Northam and Knapp, 2006). For instance, in addition to birth weight

and gestational age, birth records also include: information on the birthing parent, such as

the age at which the parent gave birth and parental conditions that may affect pregnancy

outcomes such as gestational diabetes or smoking during pregnancy; information on birth

histories, including the number of previous pregnancies and previous birth outcomes (e.g.,

previous cesarean, previous low-birth weight); and information on health care prior to and

during delivery, including the birthing parent’s health insurance coverage, various indicators

of prenatal care, delivery care and location, delivery method (e.g., cesarean delivery, vaginal),

presentation at delivery (e.g., breech), and complications that occurred during delivery (e.g.,

infant transferred to another facility).

After completing the final linkage to birth records, I end up with samples of 3,030 40B

beneficiaries who gave birth some time during my study period (687 subsidized owners and

2,343 subsidized and market rate renters), 2,824 subsidized and market rate LIHTC benefi-

ciaries who gave birth, and 320,823 residents who gave birth in Massachusetts but did not

live in either 40B or LIHTC.

21 I collect birth certificate data beginning in 2005 to create a longitudinal dataset that provides suf-
ficiently long coverage of various economic conditions and housing market changes (e.g., housing bubble,
Great Recession, etc.).
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IV. Empirical approach

My empirical approach compares the outcomes for babies born to birthing people who

move to 40B housing relative to babies born to people who move to non-subsidized housing.

Specifically, I run a difference-in-differences analysis that compares the changes in health

outcomes for ‘treated’ 40B beneficiaries before and after they enter subsidized housing with

the changes in health outcomes for birthing people who move to non-subsidized housing.

The central empirical challenge lies in identifying plausible control group(s) that describe

counterfactual birth outcomes for 40B beneficiaries had they not moved to 40B housing. An

ideal experiment would compare the health outcomes of people who were randomly offered

the opportunity to live in 40B housing to the health outcomes of those people who were

randomly not offered that same opportunity. In the absence of these data,22 my identification

strategy needs to address the fact that the reason(s) people move to 40B housing may also

be correlated with birth outcomes. For example, parents who apply to live in 40B housing

may be better at seeking out other opportunities to improve their health than parents who

do not, which may in turn affect both the parent and infant’s health.

To address this issue, I use a matched difference-in-differences design that exploits my rich

address data to construct several sets of race-and-ethnicity-matched controls who, like my

"treated" 40B beneficiaries, also moved at the same age and time23 from the same types of

origin neighborhoods. This approach assumes that conditioning on pre-move neighborhood

characteristics, race/ethnicity, and the choice to move somewhere at a particular age and

time controls for differential trends in health outcomes that could be driven by the choice of

housing.

22Lottery data are not officially collected by the state. Obtaining these data therefore requires collect-
ing records of lottery applicants and waitlists ("winners" are those highest up on the waitlist) directly
from the developers and agencies that run the lotteries.

23 It is well-established that people move for different reasons at different ages in ways that may af-
fect health outcomes. For instance, people tend to purchase a home when they get married, which also
independently affects health. Similarly, race/ethnicity both voluntarily and involuntarily affects choice of
move destination in ways that are also strongly correlated with health outcomes. Finally, mobility pat-
terns change during times of economic growth and hardship (Joint Center for Housing Studies, 2014, 2015,
2016), which also independently affect infant and parental health (Currie et al., 2015; Aizer and Currie,
2014)
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IV.A. Matched sample construction

The sample that I use for matching is a subset of the full set of 40B beneficiaries for whom

I observe at least one pre-40B address. To obtain this sample, I first restrict my sample to

moves made between 2000 and 2019. Because I have birth records starting in 2005 and I

restrict my estimation period to five pre- and post-treatment years, 2000 is the earliest year

that can be included in my analyses. Second, to deal with the fact that a small number of

beneficiaries move from one 40B residence to another, I only match beneficiaries to controls

based on their first move to 40B housing. Finally, to allow for clear comparisons between

40B and LIHTC, I exclude the small number of people who moved to LIHTC housing that

was permitted through 40B. With these additional sample restrictions, I end up with a total

of 2,250 treated beneficiaries (96 percent of possible beneficiaries) who moved to 40B rental

housing and 661 treated beneficiaries (96 percent of possible beneficiaries) who moved to

40B ownership housing.24

While these samples are reasonably large, they may be small for detecting changes in out-

comes such as low birth weight or preterm birth.25 I thus implement a matching approach

designed to match as many treated people as possible. I accomplish this using cardinality

matching, a method that aims to find the largest matched sample while balancing the orig-

inal covariates rather than coarsened versions of those covariates (Visconti and Zubizarreta,

2018). This approach allows me to preserve as much of the "treated" group as possible when

creating a balanced sample, thereby overcoming limitations from other methods that may

reduce my statistical power (Diamond and Sekhon, 2013; King et al., 2016). An additional

advantage of cardinality matching is that it allows me to flexibly match more closely on some

covariates than on others. For instance, I can match exactly on covariates that are very strong

confounders of the relationship between 40B and birth outcomes (e.g., race/ethnicity) while

matching on the distributions of other covariates (e.g., the age at which a person moved).

24 I make the same restrictions for LIHTC beneficiaries, after which I end up with a total of 2,564 LI-
HTC beneficiaries (91 percent of possible beneficiaries).

25 In Massachusetts, roughly eight percent of all infants are born with low birth weights and roughly
nine percent are born preterm (Massachusetts Department of Public Health: Registry of Vital Records
and Statistics, 2022).
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Using this method, I match 40B beneficiaries to people from similar origin neighborhoods

who moved anywhere other than to 40B housing or to LIHTC housing. Because people

who move anywhere are most likely moving to market rate housing, I refer to them as

"non-subsidized movers" throughout the remainder of this paper.26 To address the fact

that selection into 40B rental and ownership programs may differ, I begin by matching 40B

renters to comparable non-subsidized movers before matching 40B owners to comparable non-

subsidized mover controls. I also construct two additional control groups to provide insight

into potential mechanisms underlying the relationship between moving to 40B housing and

health. The first matches LIHTC beneficiaries to non-subsidized movers from similar origin

neighborhoods to provide insight into the health impacts of receiving subsidized housing more

generally.27 The second then compares 40B and LIHTC directly by matching 40B renters

matched to comparable people who moved from similar origin neighborhoods to LIHTC

rental housing.

When constructing each set of controls, I match exactly on the birthing parent’s self-

reported race/ethnicity, and match closely on the distributions28 of the age and the year at

which they moved, the state they moved from, and a series of key characteristics from birthing

peoples’ pre-move neighborhoods.29 These neighborhood characteristics, which I proxy with

census tract data,30 include: the percent of people below the poverty line; median household

income; and the percent of people who are non-Hispanic white, non-Hispanic Black, non-

26 It is possible that members of this group receive Housing Choice Vouchers, live in public housing, or
move to subsidized housing in other states. However, the fact that Infutor better captures individuals in
middle- and higher-income areas (Blanco, 2023) together with substantial shortage of subsidized housing
relative to demand among qualified groups (Collinson et al., 2016; Joint Center for Housing Studies, 2016,
2018) suggests that I am more likely capturing people who move to market rate housing.

27 Moves made to LIHTC housing are meant to proxy moves to other subsidized housing. As the other
major supply-side affordable housing policy in Massachusetts, LIHTC is the natural comparison for 40B.

28 I allow for up to 0.002 standard deviations of difference when matching distributions for all compar-
isons except 40B v. LIHTC, where–due to small sample sizes–I allow for up to 0.02 standard deviations of
difference.

29 Since I match on time-invariant covariates that do change after treatment, my estimates should not
be subject to regression to the mean (Daw and Hatfield, 2018).

30 I use 2010 census tract boundaries and 2010 census tract characteristics throughout this paper.
Though tract characteristics may change over time, my results do not change if I use data from the most
recent (i.e., 1990, 2000, 2010) census year. Because census tracts are designed to be homogeneous with re-
spect to population characteristics, economic status, and living conditions by the US census, they are more
appropriate for geographic research than zip codes (Krieger et al., 2002).
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Hispanic Asian, or Hispanic, respectively. I also match on the joint distribution of the

birthing parent’s race/ethnicity and the tract-level percent of people in poverty and the

joint distribution of the birthing parent’s race/ethnicity and tract-level median household

income. Matching on these joint distributions ensures that I am comparing people of the

same race/ethnicity who moved from areas with similar poverty and income levels. In other

words, it avoids the scenario where I compare the health outcomes of treated Asian parents

who come predominantly from high-poverty neighborhoods to the health outcomes of a

control group of Asian parents who come predominantly from low-poverty neighborhoods.

Table 1, which shows pre- and post-match means for the sample of all 40B beneficiaries v.

all movers, illustrates how this matching procedure improves the pre-move comparability of

treatment and control groups. Rows above the double line in Table 1 correspond to variables

I explicitly used for matching, while rows below the double line correspond to those I did

not match on. Focusing first on the variables used in the match, the left two columns show

that 40B beneficiaries and potential controls were not demographically and geographically

comparable populations prior to matching. For instance, 40B beneficiaries are more likely

to identify as Black, Asian, or Hispanic than potential controls. They are also more likely to

move to 40B housing from higher income, whiter, and lower poverty areas. Matching makes

the groups much more comparable, as seen by smaller standardized differences in column 6

compared to those in column 3.

More important is the impact of matching on variables not included in the match. As

shown in the bottom part of the table, matching reduces the standardized differences for the

birthing parent’s education decrease at least three fold. Though matching does not eliminate

differences in these variables entirely (some differences remain statistically significant), all

standardized differences are below the 0.1 threshold that is typically considered negligible

(Austin, 2011).31 Similar patterns are found in pre- and post-match balance tables for my

other matched samples, which are included in Appendix Tables B.I through B.III Given that

education is an important predictor of health outcomes (Cutler and Lleras-Muney, 2012;

31 There is no single agreed upon threshold above which standardized differences are considered too
large; 0.25 is also a threshold that has been proposed (Stuart, 2010).
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Galama et al., 2018), these reductions provide evidence that matching produces plausible

counterfactual groups for treated 40B beneficiaries.

Table 2 shows baseline (pre-move) summary statistics and sample sizes of all four matched

samples. The first three columns show that 40B and LIHTC beneficiaries tend to be slightly

less educated and have worse health at baseline when compared to matched non-subsidized

movers. Though the proportion who have less than a high school degree are no different

between these three sets of treatment and control groups, all three treated samples are

slightly less likely to have earned a college degree. Health characteristics also differ at

baseline. In particular, birthing people who eventually become 40B renters have infants

with worse birth outcomes prior to moving and are more likely to report previous preterm

births or worse birth outcomes (though the means are the same, the distributions differ).

Parental health also tends to be worse among 40B or LIHTC beneficiaries. 40B owners and

LIHTC beneficiaries are slightly more likely to be diagnosed with lung disease, while all

three samples are more likely to report smoking during pregnancy prior to moving. Finally,

40B renters and LIHTC beneficiaries are more likely to also be beneficiaries of Medicaid and

all three samples are slightly less likely to receive prenatal care during the first trimester of

pregnancy.

A comparison of treated groups also shows that baseline health and demographic char-

acteristics vary across 40B owners, 40B renters, and LIHTC beneficiaries. Demographically,

40B owners are the most likely to identify as white non-Hispanic (80 percent), have a college

degree (75 percent), and to move to 40B housing from whiter, higher-income, and lower-

poverty neighborhoods. In contrast, the majority of LIHTC beneficiaries identify as either

Hispanic or a non-white race (53 percent), are less likely to have a college degree (72 percent)

and are more likely to move to LIHTC from less white, higher-poverty, and lower-income

neighborhoods. 40B renters fall in between these two groups. 40B owners also tend to be

healthier at baseline than 40B renters and LIHTC beneficiaries. For example, birthing people

who eventually become 40B owners have better birth outcomes than the other two groups

across nearly all categories, are more likely to seek out early prenatal care, and are about

half as likely to be Medicaid beneficiaries. Exceptions include parental health indicators

such as the number of prenatal visits, smoking and drinking while pregnant, and a parental
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diagnosis of lung disease.

IV.B. Types of moves facilitated by 40B

To examine whether 40B facilitates changes in neighborhood characteristics for benefi-

ciaries, I compare the change in neighborhood characteristics for moves made by treated

beneficiaries to the change in neighborhood characteristics for moves made by matched con-

trols. Figure 2 plots each group’s pre-move neighborhood household income against their

post-move neighborhood household income to illustrate this comparison. I use neighborhood

income as a proxy for a wide range of neighborhood characteristics that may affect health.

Each binned scatterplot in Figure 2 shows a different sample of treated beneficiaries and

matched controls. The top two plots in Figure 2 correspond to the primary two samples

comparing 40B beneficiaries to matched non-subsidized mover controls. In each plot, points

above the 45-degree line indicate moving to a higher-income neighborhood while points below

the line indicate moving to a lower-income neighborhood. Points for treated 40B beneficiaries

above those for matched controls would imply that 40B facilitates health promoting moves.

The top two plots of Figure 2 show that the points for treated 40B beneficiaries are

nearly always above those for matched controls. In other words, the average increase

in neighborhood-level income facilitated by 40B is larger than the increase experienced

by matched controls across all but the highest origin neighborhood-level incomes. Non-

subsidized movers tend to make moves that regress to the mean: people moving from below-

average income areas tend to move to slightly higher income areas while people moving from

above-average income areas tend to move to slightly lower income areas. Consider non-

subsidized movers matched to 40B renters in the top left plot. In this group, the median

non-subsidized mover increases their neighborhood-level income by $9,000 if they move from

a lower-than-average income neighborhood, but decreases their post-move neighborhood-

level income by $16,000 if they move from a greater-than-average income neighborhood.

This results in roughly no change for the median non-subsidized mover, who transitions to

a neighborhood with a household income $300 lower than where they came from.

In contrast, the median 40B renter increases their neighborhood-level income by roughly

$14,000 overall, by $23,000 if they come from a lower-than-average income neighborhood,
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and by $28,500 if they come from a neighborhood in the bottom quartile of incomes. These

changes represent average neighborhood-level income increases of $14,000, $11,000, and

$15,000 relative to increases experienced by non-subsidized movers. Similar patterns exist

for 40B owners. The differences between moves facilitated by 40B compared to counterfac-

tual moves are large. Moreover, Appendix Figure C.I shows that the magnitude of these

differences is even larger among Black and Hispanic movers. Relative to increases experi-

enced by Black or Hispanic non-subsidized movers, the median Black or Hispanic 40B renter

increases their neighborhood-level income by $20,000 overall, $18,000 if they move from the

top quartile of neighborhood-level incomes, and by $21,000 if they move from the bottom

quartile of neighborhood level incomes.

Figure 2 also demonstrates that the moves facilitated by 40B are roughly opposite those

facilitated by the LIHTC program. While the top two plots show that 40B facilitates moves

to higher-income areas when compared to matched controls, the bottom left plot shows

that LIHTC tends to move beneficiaries to lower-income neighborhoods when compared to

matched controls. This pattern is consistent with previous research showing that LIHTC

tends to facilitate moves that do not improve, and even worsen, many neighborhood condi-

tions (Ellen et al., 2018; McClure and Schwartz, 2021). These differences between 40B and

LIHTC are also predicted by program design: whereas 40B incentivizes affordable housing

construction in higher-income suburban areas (Sportiche et al., in progress), LIHTC incen-

tivizes affordable housing in lower-income urban areas (McClure, 2008; Ellen et al., 2015).

As expected based on these incentives, the bottom right plot of Figure 2 shows that differ-

ences between neighborhood characteristics are largest for 40B renters compared to matched

LIHTC beneficiaries moving from similar neighborhoods.

These same patterns of 40B facilitating moves to wealthier suburban neighborhoods are

replicated across a range of other outcomes. An equivalent figure for pre- and post-move

neighborhood-level poverty is included in Appendix Figure C.II.
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IV.C. Estimating equation

I start by estimating the effect of 40B on health using the dynamic difference-in-differences

model:

yi,t = 40Bi + γt +
5∑

k=−5

δk 40Bi × 1(t− τi = k) +Xi,t + ϵi,t (1)

Where y is the health outcome for person i in year t, 40Bi indicates whether person i was

ever a 40B beneficiary, λt are calendar-year fixed effects, and τi corresponds to the year t

when person i moves (to 40B housing among beneficiaries or anywhere else among matched

controls). Because I restrict my analyses to five years prior to and after moving, k ranges

from -5 to 5 where treatment begins at k = 0. The omitted period is k = −1.

The coefficients of interest (each δk) therefore represent the average change in health

outcome y between period k and k = −1, the year prior to a move, among people who move

to 40B housing compared to people who move anywhere from similar origin neighborhoods.32

Finally, Xi,t is a vector of covariates known to affect birth outcomes including indicators for

the birthing parents’ first birth, being 35 or older when giving birth, and multiple births from

the same pregnancy (i.e. multifetal gestation). I also include indicators of having a previous

adverse birth outcome and having a previous preterm birth as these are strong predictors

of subsequent birth outcomes, though the interpretation of my results does change if I omit

any of these covariates.33

As I show below, treatment effects do not seem to evolve over time. Thus, to increase

the power of the estimates, I estimate the following static difference-in-difference model:

yi,t = 40Bi + Postt + γt + δDD(40Bi × Postt) +Xi,t + ϵi,t (2)

Where y is again the health outcome for person i in (pre- or post-move) period t, 40Bi

and γt retain the same definitions as in equation (1), Postt is a post-move indicator, and

32There are 2.4 people per census tract on average. Clustering by tract therefore leads to smaller stan-
dard errors.

33Other covariates vary slightly depending on the outcome variable. For example, for cesarean births I
condition on having a previous cesarean delivery (Zhang et al., 2010). See the Figure 4 caption for a full
description of covariates by outcome.
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40Bi × Postt is 1 after a 40B beneficiary has moved to their first 40B residence. In this

specification, δDD is the parameter of interest and can be interpreted as the additional effect

on health of moving to 40B housing. Covariates included in Xi,t are equivalent to equation

(1). Note that the interpretation of my results does not change if I omit these covariates.

V. Impacts of moving to 40B housing on health

V.A. 40B renters

I first examine the effects of moving to 40B housing on birth outcomes using birth weight,

gestational age, preterm birth, low-birth weight, and the composite indicator of any adverse

outcome as the dependent variable. I begin by focusing on 40B renters, as renters are much

more likely to have lower incomes, identify as Black, and spend a greater fraction of their

income on housing (Collinson, Ellen, and Ludwig, 2016; Desilver, 2021). In my sample,

renters also have worse health than owners at baseline (see Table 2).

Figure 3, which depicts these estimates for the sample of 40B renters compared to non-

subsidized movers, shows little evidence that treatment effects vary over time once both

groups have moved. Though the coefficients on preterm birth deviate somewhat from the

null starting in the third period after treatment, these differences are relatively small in

magnitude and not statistically distinguishable from estimates in previous post-treatment

years. This lack of trends is consistent with the idea that the effects of moving should affect

births taking place four or five years after a move in a similar way to births occurring two

or three years after a move.34

Moreover, each plot in Figure 3 shows that the standard errors on effect estimates are

large. For instance, standard errors on birth weight estimates are around 350g – a value which

represents roughly 10 percent of a healthy infants’ weight at birth. Appendix Figures D.I to

34 The main mechanism through which effects could evolve over time is by significantly changing the
health of the birthing parent between pregnancies in a way that increases the risk of poor birth outcomes.
For instance, if moving affected whether the birthing parent became hypertensive or diabetic, this would
significantly affect the risk of poor infant and birthing parents’ outcomes. However, previous empirical lit-
erature shows that even very large neighborhood changes do not affect the overall prevalence of adult dis-
ease (Ludwig et al., 2012), though they can affect the severity of those chronic disease outcomes (Ludwig
et al., 2011).
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D.IV show similar patterns (no statistically significant effects on trends and large standard

errors) across other outcomes among renters, as well as among 40B owners compared to non-

subsidized movers, and LIHTC beneficiaries compared to non-subsidized movers.35 While I

do not have power to detect statistically significant effects using event study methods, Figure

3 plots provide no evidence that pre-move trends differ across groups.36 Taken together, these

patterns suggest that it is reasonable to pool pre- and post-treatment periods to estimate

equation (2).

Figure 4 presents the results of equation (2) for birth outcomes, parental health during

pregnancy, access to care during pregnancy, and delivery outcomes. Each plotted value of

Figure 4 represents the standardized coefficient37 and confidence interval on δDD and be

interpreted as the additional effect of moving to 40B housing on the outcome in that row.

The values for regression coefficients are shown above each standardized point estimate.

The coefficients in Figure 4 suggest that moving to 40B rental housing affects birth

outcomes, parental health, and health care during pregnancy. For instance, these results

show that compared to both control groups, moving to 40B housing increases birth weight

by around 73 grams (0.12 standard deviations), gestational age by roughly 2.2 days (0.14

standard deviations), and preterm birth by 3 percentage points (0.12 standard deviations),

though the confidence intervals around these estimates are relatively large at 5.1 g to 141.7

g for birth weight, 0.6 to 6 days for gestational age, and 0.02 to 6 percentage points for

preterm birth. Similarly, birthing people moving to 40B housing are 1 percentage point

(0.12 standard deviations) less likely to be diagnosed with inappropriate weight changes

during pregnancy (95% confidence: 0.01 percentage points to 3 percentage points), are 7

percentage points more likely to report smoking during pregnancy (0.2 standard deviations,

95% confidence: 3 percentage points to 10 percentage points), and have about half of an

additional prenatal visit during pregnancy (95% confidence: 0.18 to 0.95).

35 I do not present event study findings for the sample that compares 40B renters to LIHTC beneficia-
ries due to small sample sizes.

36 Coefficients in the pre-move period remain close to zero and never achieve statistical significance,
even at the 10 percent level.

37 I standardize variables to have a mean of 0 and a standard deviation of 1 to make the magnitude of
estimated effects comparable.
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One way to gain an intuition for the magnitude of these effects is to compare them to

factors known to affect infant outcomes, such as smoking during pregnancy. Recent estimates

from cross-sibling comparisons find that smoking reduces infant birth weight by roughly 150

grams among light smokers and 226 grams for heavy smokers (Juárez and Merlo, 2013).

Similarly, a meta-analysis of 20 prospective cohort studies found that smoking increases the

risk of preterm birth by 25 percent (Shah and Bracken, 2000). The effect of moving to 40B

housing represents 48 percent and 32 percent of the estimates for birth weight and an effect

of roughly the same magnitude for preterm birth. These effects suggest that a 73 gram

increase in birth weight and a 3 percentage point reduction in preterm birth are clinically

relevant.

Relative to the effects of other policies, the magnitude of the effects on birth outcomes

are large. For instance, the average effect of 40B on birth weight is roughly three times

larger than the effect of access to WIC during pregnancy (estimate of 27g; Rossin-Slater,

2013), an order of magnitude larger than the intergenerational effects of Medicaid expansion

(estimate of 7g; East et al., 2017, and similar to the effect Chyn and Shenhav (2022) reported

for moving from a location in the bottom percentile of birth weight to a location in the top

percentile of birth weight (estimate of 65g; Chyn and Shenhav, 2022). Note that even if the

coefficients on these estimates decrease to the lowest end of the confidence interval, effects

would be comparable to those detected by other programs (Almond et al., 2011; Chyn and

Shenhav, 2022).

The only clear effect of moving to 40B housing on parental health is a decrease in inap-

propriate weight changes during pregnancy.38 Though small in absolute terms, the decline

in this outcome is large relative to baseline prevalence. Prior to moving, the mean per-

cent of treated birthing people diagnosed with inappropriate weight changes is roughly two

percent. A one percentage point decrease implies a fifty percent reduction after moving to

40B, from two percent to one percent. Though I also find that birthing people who move

to 40B housing make more prenatal visits than non-subsidized people, the implication of

38 Massachusetts birth records do not distinguish between inappropriate weight gain and inappropriate
weight loss until after 2011.
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such a change is unclear. One possible explanation is that birthing parents are seeking out

important preventive care. However, Figure 4 shows no evidence that birthing people who

move to 40B housing are more likely to seek out early prenatal care (in fact, the coefficient

is slightly negative), which current guidelines consider a marker of adequate prenatal care

(Gourevitch et al., 2022). Moreover, the number of prenatal visits is strongly correlated with

length of infant gestation. This implies that the small increase I detect in prenatal visits

may be due to 40B’s effect on infant gestation rather than prenatal care per se.

To assess the extent to which differences in birthing parents’ baseline health is driving

these differences, I also test the effect of moving to 40B housing on chronic conditions and

previous adverse birth outcomes. These coefficients are shown under the pre-pregnancy

health section of Figure 4. Statistically different trends in these outcomes would provide

evidence that health selection drives at least some of the health effects described above.

The results in Figure 4 show no evidence of different trends in these outcomes. All of the

coefficients under pre-pregnancy health are close to zero and none are statistically significant,

even at the 10 percent level.

Finally, I also include an indicator of whether the baby is breech39 as a placebo test.

Because the baby’s orientation at delivery should not be affected by changes to neighborhood

conditions,40 breech can be conceived of as a placebo outcome. Again, Figure 4 shows that

the coefficient on breech is not statistically significant and is centered on zero, suggesting

that the health effects I detect are not spurious.

Appendix Figures E.I through E.III that these results are robust to variations in sample

construction and placebo tests that vary the timing of treated moves. Appendix Figure

E.I shows equivalent results to Figure 4 for a sample constructed by matching exactly on

pre-move census tracts (i.e., people from the exact same neighborhoods) rather than on

39 Breech occurs when the baby is positioned such that the feet or buttocks are positioned to come out
first during birth. It is sometimes also referred to as non-vertex presentation.

40 Note that breech is more likely to be present in preterm births (Toijonen et al., 2020). Specific other
risk factors for breech include the birthing parent’s age, giving birth for the first time, previous cesarean
deliveries or other procedures that could scar the uterus, having a female baby, and other pregnancy risk
factors such as gestational diabetes (Toijonen et al., 2020; Cammu et al., 2014). I condition on all but
having a female baby (which I do not have in my data) and other pregnancy risk factors in my analyses.
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the demographic and economic characteristics of pre-move tracts (i.e., people from similar

neighborhoods). These results demonstrate that the interpretation of results does not change

with a more closely matched sample. Despite a slightly smaller sample size of 2,047 (mostly

due to an inability to identify matches for birthing people who move to 40B housing from

out of state) the coefficients on birth weight, gestational age, preterm birth and adverse birth

outcomes all increase in magnitude and statistical significance, and the coefficient on birth

weight becomes statistically significant. Parental weight gain or loss and prenatal visits

are similarly robust to the change in sample. There is also no indication of selection on

pre-pregnancy health outcomes, and breech remains close to zero.

Appendix Figures E.II and E.III then show the results of placebo tests where I shift the

"treatment" year to two and three years prior to the actual treatment move year. Because the

placebo treatment year no longer corresponds to the first year I detect treated beneficiaries

in 40B housing, these results should show no effect of moving to 40B housing on health. As

expected, these figures show no effect of moving to 40B on birth outcomes, parental health,

or health care during pregnancy or delivery. The coefficients all move close to zero, and none

of the key health outcomes are statistically significant.

V.A.I. Heterogeneity in effects on birth outcomes by race and ethnicity

A long history of deliberately segregationist policies targeted at Black people have created

large disparities in neighborhood conditions along racial lines (Rothstein, 2017; Taylor, 2019;

Bailey et al., 2019), which a growing empirical literature suggests may be one factor driving

the large and persistent disparities in birth outcomes between Black birthing people and

other racial/ethnic groups (Ellen, 2000; Paradies et al.; Williams et al., 2019). Given that

one of 40B’s goals is to reverse these disparities in neighborhood conditions, my next analyses

examine whether effects on birth outcomes differ according to the birthing parents’ self-

disclosed race and ethnicity. To do so, I estimate equation (2) on birth outcomes separately

for each racial/ethnic group of 40B renters.41 Figure 5 depicts these results for my main

sample (left panel) and the sample of beneficiaries matched on exact origin neighborhood

41I do not examine effects for other racial groups or heterogeneity among 40B owners due to small sam-
ple sizes.
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(right panel).

Though standard errors increase due to smaller sample sizes, the results depicted in

Figure 5 reveal meaningful heterogeneity across racial/ethnic groups. The first notable trend

is though white non-Hispanic and Black non-Hispanic see the most consistent improvements

in birth outcomes, larger coefficient magnitudes suggest that effect sizes are larger among

Black beneficiaries. The most striking difference is for birth weight. While white non-

Hispanic beneficiaries see a 54-58g (0.09 standard deviation) increase in birth weight, birth

weight increases by six to nearly eight times that magnitude among birthing parents who

identify as Black (330 - 421 grams or 0.6 - 0.7 standard deviations). Similar, more attenuated

patterns apply to all four other outcomes. Effects among Hispanic beneficiaries are less

clear. Larger coefficient magnitudes that increase in the sample matched on the same origin

neighborhood suggest that gestational age and adverse birth outcomes may improve in this

group. However, the effects for other outcomes are do not demonstrate a clear pattern across

the two samples – perhaps as a reflection of the large heterogeneity by factors such as race,

birthplace, and place of ancestry in this group (Fernandez et al., 2023). Finally, coefficients

that are centered close to zero suggest that effects are null among Asian beneficiaries.

V.A.II. Heterogeneity in effects on birth outcomes by education

Previous research has also highlighted disparities in birth outcomes across educational

groups (Meara, 2001; Chyn and Shenhav, 2022). My next analyses therefore examine het-

erogeneity by the birthing parents’ educational background. As with subgroup analyses by

race/ethnicity, I test for differences across educational groups by estimating equation (2) on

birth outcomes separately for each of educational group. Figure 6 shows these results for

my main sample of 40B renters on the left panel and the sample of 40B renters matched to

a control group who moved from the exact same origin neighborhoods on the right panel.

Overall, these results suggest that effects are driven by beneficiaries with mixed educa-

tional backgrounds. Some evidence suggests that effects on birth weight and gestational age

are driven by the birthing parents with the lowest levels of educational attainment. For

example, the coefficient on gestational age is three times the magnitude of the positive co-

efficient for college-educated beneficiaries (0.3 v. 0.1 standard deviations). On the other
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hand, beneficiaries who report have at least college degree (at the time of birth) see some-

what larger improvements in low birth weight and adverse birth outcomes while effects on

preterm birth appear similar for both groups.

V.B. 40B owners

Because selection into 40B ownership and rental housing creates demographically and

economically different populations at baseline (e.g., see Table 2), the health of owners and

renters may be affected differently by moves to 40B.42 Similarly, health impacts may differ

if 40B owners end up in different types of neighborhoods than 40B renters do.

Figure 7 summarizes the results of equation (2) for the sample of 40B owners compared

to non-subsidized movers. These results show little evidence that moving to 40B affects birth

outcomes or parental health among 40B owners. The coefficients on both sets of outcomes

decrease towards the null, and the standard errors increase substantially. This absence of

impact is corroborated by the robustness check in Appendix Figure E.IV, which summarizes

the equivalent results for 40B owners compared to non-subsidized movers from the exact

same origin neighborhoods. The magnitude of the coefficients on both sets of outcomes in

this figure decrease even further to the null.

Though both Figure 7 and Appendix Figure E.IV show some evidence of negative health

selection among 40B owners (see the positive coefficients on adverse birth outcomes in both

figures and that or preterm births in Appendix Figure E.IV), it is unlikely that this selection

is driving the null effects. If this negative selection fully explained the lack of effect among

owners, then conditioning on birth histories should increase the coefficient on birth out-

comes. However, as Appendix Figure E.V shows, the coefficients on birth outcomes remain

essentially unchanged if I remove these covariates from my models.

Because there aren’t large differences in the characteristics of neighborhoods where 40B

ownership and 40B rental properties are constructed (Sportiche et al., in progress) or where

42These differences may be driven by the larger financial barriers to becoming a beneficiary of a 40B
ownership program. Unlike renters, potential 40B owners must pass credit checks, produce evidence of em-
ployment with pay stubs, and qualify for bank loans in order to move into the housing provided. Previous
research suggests that these differences in program eligibility may particularly be barriers to program en-
try for Black beneficiaries (Taylor, 2019).
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beneficiaries in my sample end up (see Figure 2 and Appendix Figure C.II), it is also unlikely

that the lack of effect on 40B owners is due to housing location.43

Another potential explanation for this lack of effect is that 40B owners are healthier at

baseline and therefore stand to gain less from moving to 40B housing than renters do. Table

3, which compares the baseline (pre-move) health of 40B owners to 40B renters, provides

some evidence to this effect. 40B owners have better baseline birth outcomes than 40B renters

across all outcomes but the indicator of any adverse outcome. 40B owners are also more

likely to seek out early prenatal care, are much less likely to be beneficiaries of Medicaid, and

are slightly less likely to be diagnosed with chronic diabetes when compared to 40B renters.

These comparisons are consistent with those drawn based on Table 2, which also show that

the average 40B owner is whiter, slightly more educated, and tends to move to 40B housing

from whiter, lower poverty neighborhoods when compared to 40B renters.

One final possibility is that this overall average masks heterogeneous effects across dif-

ferent racial/ethnic and educational subgroups (as is the case for 40B renters in Figure 4).

However, I am not able to examine heterogeneity by these factors due to small samples sizes

and the few owners in my sample who identify as Black, Hispanic, Asian, or who have less

education (see Appendix Table B.II.

VI. What Explains the Effect of Moving to 40B Housing on the Health of

Renters?

VI.A. Birthing parents’ health and health behaviors

One potential pathway through which moving to 40B housing may affect birth outcomes

is by changing health behaviors during pregnancy (Ion and Bernal, 2015). To test whether

this is the case, I add parental health outcomes to the right hand side of equation (2) and

examine whether the coefficient on δDD moves towards zero. A coefficient that moves towards

the null suggests that parental health may mediate the effect of 40B on that particular birth

43 Though 40B ownership properties tend to be located in slightly whiter, less dense suburban com-
munities that have fewer proximal jobs when compared to the locations where 40B rental properties are
constructed, these differences in development locations are very small (Sportiche et al., in progress)
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outcome.

Figure 8 summarizes these results for 40B renters compared to all non-subsidized movers.

As with previous figures, each plotted coefficient corresponds to the standardized coefficient

on DD. Based on previous results, the potential mediators I consider are: whether the

birthing parent ever smoked while pregnant, whether the birthing parent reported more than

one daily drink while pregnant, and inappropriate weight gain or loss. The top coefficient

in each row corresponds to the estimates shown in Figure 4 (with no mediators), the second

includes all potential mediators, the third includes only an indicator of whether the birthing

parent smoked while pregnant, and the fourth includes an indicator of whether the birthing

parent was diagnosed with inappropriate weight changes.

Overall, these results provide some evidence that smoking during pregnancy explains

differential trends in adverse birth outcomes. With the addition of smoking alone, the

coefficient on adverse birth outcomes decreases towards zero and is no longer statistically

significant (see the third coefficient in each row). I find no evidence that any of these parental

health mediators explain the effect of 40B on birth weight, gestational age, or preterm births.

These results are replicated in Appendix Figures F.I, which shows the same results for the

sample of 40B renters and controls matched exactly on neighborhood of origin.

Appendix Figure F.II further reveals heterogeneity in the mediating role of parental

health behaviors across different racial and ethnic groups. In particular, the addition of

smoking reduces the coefficients on both adverse birth outcomes and preterm birth decrease

to nearly zero among Black non-Hispanic beneficiaries, but has little effect among white

non-Hispanic beneficiaries. In contrast, smoking appears to marginally reduce birth weight

among white birthing parents but has no mediating effect among Black birthing parents.

Similar patterns are replicated in Appendix Figure F.III, which illustrates the same results

for 40B renters matched to controls who moved from the exact same origin neighborhoods.

VI.B. Housing subsidy

A comparison of 40B’s effects on birth outcomes to those of other program subsidies

suggests that the effect of 40B extends beyond what would be predicted by the program

subsidy alone. A back-of-the-envelope calculation suggests that a family of four earning

32



80 percent of Area Median Income in 2010 would have received a monthly 40B subsidy of

roughly 259 dollars per month to rent in a relatively expensive municipality such as Newton

or Cambridge.44 If the effect of 40B on birth outcomes were primarily due to receiving this

subsidy, the magnitude of the effect on birth outcomes should be similar to what would

be predicted by receipt of the subsidy alone. However, previous estimates of the effect of

receiving 200 dollars per month in food stamps on birth weight (Almond et al., 2011) suggest

that a 259 dollar subsidy should increase birth weight by around 29 grams,45 a quantity that

is only 40 percent of the 73 gram increase seen for renters in Figure 4 (though it is contained

in the 95 percent confidence interval and thus not statistically distinct). The same pattern

applies when examining effects by race and ethnicity. Drawing again on estimates from

Almond et al. (2011), 40B’s 259 dollar subsidy should predict a 26 gram increase in birth

weight for white beneficiaries and 54 gram increase for Black beneficiaries. These quantities

are 50 percent and 13 percent of 40B’s effects on birth weight for each of these groups,

respectively.

To further disentangle whether 40B’s effect on health is mediated by the program’s sub-

sidy or by the change in neighborhood context, my next analyses compare the effects of

moving to 40B housing on health with the effects of moving to LIHTC housing on health.

44 Eighty percent of AMI for a family of four in 2010 was $64,400 (Department of Housing and Urban
Development) while the median rent for a three bedroom unit in the greater Boston area in 2010 was
around 1700 dollars per month, or 20,400 dollars per year (Department of Housing and Urban Develop-
ment). Today, the HUD median rent estimate for a three-bedroom apartment rent was 3200 while esti-
mated median rents in more expensive municipalities such as Cambridge or Newton are 3500, which rep-
resents roughly a 10% increase. Assuming the relative distribution of rents was similar in 2010 and 2022,
2010 rents for three bedroom units in those expensive municipalities would have been around 1870 dol-
lars per month (10% more than 1700) or 22,440 per year. A fair rent for a family of four earning a gross
income of 64,400 in 2010 would be thirty percent of that gross income, or 19,332 per year. This implies
that 40B provides a subsidy of $22,440 - $19,332 = $3108 per year ($259 per month) in an expensive des-
tination and $1068 per year ($89 per month) in a median priced location. Rent estimates are based on the
Department of Housing and Urban Development 50th percentile rent estimates (Department of Housing
and Urban Development) for three-bedroom units. All incomes and rents are in 2010 dollars.

45 Almond, Hoynes, and Schanzenbach (2011) find that an increase of roughly 15 to 20 grams in birth
weight among white beneficiaries of food stamps and 13 to 42 grams in birth weight among Black bene-
ficiaries. Typical benefits at the time of publication were $200 per recipient household per month. This
implies that a $259 monthly subsidy should increase birth weight by 26 grams for white beneficiaries and
54 grams for Black beneficiaries. Because the 76 percent of my renter sample that is white non-Hispanic or
Black non-Hispanic is 89 percent white and 11 percent Black, this implies a weighted estimate of about 29
grams.
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Figure 9 summarizes these results.

In 2010, the LIHTC program provided an estimated subsidy of roughly $668 per month,

which is $409 greater than the subsidy provided by 40B.46 If 40B’s health effects are primarily

mediated by the income received, the effect of moving to LIHTC on health outcomes should

be similar to or larger than the effects on health of moving to 40B. The left two panels of

Figure 9 show no evidence that moving to LIHTC housing affects birth outcomes. Despite

standard errors of a similar size to those in Figure 4, coefficients on all five birth outcomes

in Figure 9 are centered on the null. Appendix Figure G.I also demonstrates that these

null effects persist when I match LIHTC beneficiaries to controls who moved from the exact

same origin neighborhoods, rather than pre-move neighborhoods with similar demographic

or economic characteristics. This lack of effect is consistent with the interpretation that the

majority of 40B’s effect on birth outcomes is explained by something beyond the income

provided via the subsidy.

There is some evidence that parental health effects are mediated by 40B’s housing sub-

sidy, however. While moving to 40B housing leads to a 1 percentage point decrease in the

probability of being diagnosed with inappropriate weight changes during pregnancy, the left

panel of Figure 9 shows that moving to LIHTC housing leads to a 2 percentage point reduc-

tion in this same outcome.47 As with birth outcomes, the effect on parental weight changes

persist when I match LIHTC beneficiaries to controls from their same origin neighborhood

(see Appendix Figure G.I). This difference also disappears when comparing 40B renters to

LIHTC beneficiaries, as is shown in the right two panels of Figure 9.

46 The LIHTC program subsidizes units for families earning fifty to sixty percent of Area Median In-
come (AMI). Fifty percent of AMI for a family of four in 2010 was $41,300 (Department of Housing and
Urban Development). A fair rent for a family of four earning a gross income of $41,300 in 2010 would be
thirty percent of that gross income, or 12,390 per year. Based on the median rent of roughly $1,700 per
month (LIHTC developments are not located in expensive municipalities) for a three bedroom apartment,
LIHTC provides a subsidy of roughly $20,400 - $12,390 = $8,010 per year or $668 per month. Rent es-
timates are based on the Department of Housing and Urban Development 50th percentile rent estimates
(Department of Housing and Urban Development) for three-bedroom units. All incomes and rents are in
2010 dollars.

47 Massachusetts birth records do not distinguish between inappropriate weight gain and inappropriate
weight loss until after 2011.
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VI.C. Relocation to new neighborhoods

A final potential explanation – and one of the central motivations for this paper – is

that moving to 40B housing improves neighborhood conditions that in turn improve birth

outcomes. As Figure 2 demonstrates, while 40B facilitates moves to higher-income and lower-

poverty neighborhoods when compared to counterfactual moves, LIHTC facilitates moves to

lower-income and higher-poverty neighborhoods.

If 40B’s positive effect on birth outcomes and LIHTC’s lack of effect are driven primarily

by these differences in post-move neighborhood characteristics, then 40B beneficiaries should

see improved birth outcomes relative to matched LIHTC controls. The results of this 40B v.

LIHTC comparison are summarized in the right two panels of Figure 9. The middle panel of

Figure 9 shows the comparison of 40B renters to matched LIHTC beneficiaries from similar

origin neighborhoods whereas the right-most panel shows the results for a smaller sample of

40B renters and LIHTC beneficiaries from the exact same origin neighborhoods (n = 666 for

each group).

These results are consistent with the hypothesis that 40B improves birth outcomes by

improving neighborhood conditions.48 Although standard errors increase, so too do the

magnitude of the coefficients on all five birth outcomes. For example, the coefficients on low

birth weight and preterm birth in the middle panel imply that moving to 40B housing reduces

each outcome by 5 and 6 percentage points each. These figures represent reductions of close

to 50 percent from baseline levels of roughly 11 and 13 percent, though large confidence

intervals mean that impacts could be closer to 0.3 and 0.4 percentage points, respectively.

Both the magnitude and statistical significance of effects increase substantially in the sample

of 40B renters and LIHTC beneficiaries from the same origin neighborhoods. In this sample,

the lower bound on the confidence intervals show effect sizes of 115 grams (0.18 standard

deviations) for birth weight, 1.5 additional days of gestation (0.09 standard deviations), a

6 percentage point decrease in low birth weight (0.24 standard deviations), a 2 percentage

48 Note that the larger decrease in parental weight changes for LIHTC beneficiaries and the lack of dif-
ference in parental weight changes between 40B and LIHTC beneficiaries further suggests that effects on
weight changes during pregnancy are driven by a general feature of affordable housing.
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point decrease in preterm birth (0.08 standard deviations), and a 3 percentage point decrease

in any adverse outcome (0.08 standard deviations). These patterns are further reinforced by

the right two panels in Appendix Figures G.II and G.III, which show no differences in birth

outcomes between 40B and LIHTC beneficiaries when I shift the treated year to two and

three years prior to the actual treated move.

If improvements in neighborhood conditions do mediate the effect of 40B on birth out-

comes, then effects should be larger for beneficiaries who see the largest average improvements

in neighborhood conditions. To test whether effects are larger among beneficiaries moving

from these neighborhoods, I estimate the following equation:

Birthi,t = 40Bi + Postt + γt + δDD(40Bi × Postt)+

δNBD(40Bi × Postt ×Neighborhood) +Xi,t + ϵi,t

(3)

Where all variables retain the same definitions as in equations (2) and Neighborhood is

an indicator for a pre-move neighborhood characteristic that is improved by moving to

40B (such as moving from a higher-poverty or higher-incarceration neighborhood). In this

specification, δDD and δNBD are the parameters of interest and represent the effect of moving

to 40B housing for beneficiaries from a more privileged neighborhood and the additional

effect on health of moving to 40B housing from a less privileged neighborhood, respectively.

The vector of covariates Xi,t, remains unchanged relative to equation (2) and includes an

indicator for whether the birthing parent previously gave birth, an indicator for previous

adverse birth outcomes, and whether multiple births resulted from the same pregnancy (i.e.

multifetal gestation).

Table 4 summarizes the results of equation (2) where the outcome corresponds to neigh-

borhood conditions that may mediate the 40B-to-infant-health relationship. The second

column summarizes the coefficients for the added neighborhood change facilitated by 40B

relative to the neighborhood change experienced by non-subsidized movers.49 The coeffi-

49 Because Table 4 shows the difference between the entire pre-and post-period, the numbers will differ
from those discussed in Section IV.B, which focus only on the difference in neighborhood characteristics
between the immediate pre- and post-move neighborhoods.
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cients in Table 4 are consistent with moving to white, more educated, and wealthy suburbs

that are less dense, have lower levels of pollution, and are further away from jobs. For ex-

ample, while 40B facilitates moves to neighborhoods with poverty levels that are two 2.7

percentage points lower than the neighborhoods non-subsidized movers relocate to, these

neighborhoods also have an average of 18,000 fewer local jobs.

Figure 10 plots the results of equation (3) for groups that move to 40B housing from

neighborhoods with below-average neighborhood incomes, poverty rates, educational attain-

ment, economic mobility, social capital, and high school wage growth, and above-average

incarceration rates, and pollution levels.50 Because 40B explicitly aims to desegregate, I

also examine whether effects differ for birthing people who move to 40B housing from neigh-

borhoods with higher-than-average proportions of Black residents; Black, Hispanic, Asian,

or other non-white residents; and neighborhoods with lower-than-average rates of economic

mobility for Black children.51 As with Figure 4, each plotted value corresponds to the stan-

dardized coefficient and confidence intervals for δDD and δNBD. Within each birth outcome

row, the top plotted coefficient represented with a black line depicts δDD while the bottom

coefficient represented with a blue line depicts δNBD. The values for regression coefficients

are shown above each plotted point.

These results suggest that changes to neighborhood conditions mediate the effect of mov-

ing to 40B housing for many birth outcomes, though the mediating role of neighborhoods

is not as clear for preterm birth. For example, the coefficients on nearly all birth outcomes

are statistically larger for 40B renters moving from neighborhoods with higher-than-average

50 I define high neighborhood poverty as greater than 10 percent based on the moving to opportunity
experiment(Katz et al., 2000). Cutoffs for all other characteristics are based on Massachusetts population-
weighted means. These are approximately: less than $72,000 median household income, less than 80 per-
cent white, less than 34 percent with a college degree, an incarceration rate greater than 0.0066, a male in-
carceration rate greater than 0.013, and a tract-level population of 7300 people. About one third to half of
treated 40B renters fall into most of these groups. Specifically: 38 percent move from high-poverty neigh-
borhoods, 57 percent from low-income neighborhoods, 38 percent move from neighborhoods with fewer
white non-Hispanic residents, 39 percent from neighborhoods with fewer college degree holders, 32 per-
cent from neighborhoods with a high population density, 34 percent move from neighborhoods with high
incarceration rates, and 39 percent move from neighborhoods with high male incarceration rates. Incarcer-
ation rates and population density estimates are based on data from the Opportunity Atlas (Chetty et al.,
2018). All other variables are from the 2010 census.

51I do not have sufficient statistical power to examine neighborhoods with higher-than-average Black
male incarceration rates.
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male incarceration rates. Birthing people moving to 40B rentals from higher poverty neigh-

borhoods and neighborhoods with a greater proportion of Black residents also see additional

gains in birth weight and infant gestation relative to birthing people who move from lower

poverty, whiter neighborhoods. Similar patterns apply to a lesser extent for birthing people

moving from neighborhoods with lower economic mobility (as measured by the adult incomes

of children who grew up in the area) and areas with lower median household incomes.

However, while effects on preterm birth are largest among birthing parents moving from

areas with lower economic mobility for Black children and lower social capital, they are also

driven by groups who see smaller changes in other neighborhood conditions. Specifically,

effects on preterm birth are also largest for birthing parents moving to 40B housing from areas

that are more educated, have higher-than-average household incomes, and lower pollution

rates. These mixed patterns suggest that there may be multiple factors affecting preterm

birth among 40B renters, and is consistent with literature highlighting the complex etiology

of this outcome (Goldenberg et al., 2008; Frey and Klebanoff, 2016).

VI.C.I. Racial disparities

As described above, a central motivation for this paper is the hypothesis that explicitly

desegregationist housing policies could improve the large and persistent disparities in birth

outcomes between Black birthing people and other racial/ethnic groups. Though Section

VI.C suggests that relocation to new neighborhoods may explain effects on birth outcomes

for all 40B renters, this same explanation may not apply to each racial/ethnic subgroup. The

present section thus focuses on what might explain improvements in birth outcomes among

Black non-Hispanic beneficiaries.

Previous results show that Black beneficiaries see the largest improvements in birth out-

comes (see Section V.A.I) and that smoking during pregnancy explains effects on preterm

birth and adverse birth outcomes, but not birth weight, gestational age, or low birth weight.

Section VI.B also shows that these effects extend well beyond what would be predicted by

the housing subsidy alone. Thus, if neighborhood changes facilitated by 40B explain some

of these effects, then changes to neighborhood conditions should be larger among Black

beneficiaries than they are among white beneficiaries.
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Table 5, which replicates the results of Table 4 for each racial/ethnic subgroup, demon-

strates that 40B does indeed facilitate the largest neighborhood changes for Black non-

Hispanic beneficiaries. As with Table 4, each δDD coefficient represents the additional effect

of moving to 40B housing on the neighborhood condition in that row for 40B beneficiaries

relative to non-subsidized mover controls.52 When compared to white 40B renters, Black

renters see double the increase in median household income (+$17,659 v. +$7,892) three

times the decrease in poverty (-6.4 pp v. -1.8 pp), and close to five times the increase in social

capital (+5.1 v. +1.3). These figures represent about 60 percent of the standard deviation

of median household incomes, poverty rates, and census mail return rates across all tracts

in Massachusetts, respectively. Consistent with 40B’s goal of racial desegregation, Black

40B beneficiaries also move to neighborhoods that are 17 percentage points (0.85 standard

deviations) whiter than the neighborhoods where non-subsidized Black beneficiaries.

Appendix Table H.I shows further evidence that moves facilitated by 40B close the gap

in neighborhood conditions between white and Black birthing parents, and sheds light on

potential null effects Asian birthing parents. Though Black beneficiaries move to 40B housing

from lower income neighborhoods, Black and white beneficiaries end up in neighborhoods

with similar demographic characteristics, opportunities for social mobility, social capital,

and pollution exposure.53 Asian beneficiaries, in contrast, move to 40B housing from the

highest income, lowest poverty neighborhoods of all the groups, suggesting that they may

not benefit as much from the change in neighborhood conditions facilitated by 40B.

Overall, these sets of patterns suggests that 40B does – to some extent – desegregate,

and that this desegregation may explain some of 40B’s effect on birth weight, gestational

age, and low birth weight among Black beneficiaries.

52As with Table 4, I obtain δDD by replacing the the outcome in equation (2) with each neighborhood
condition.

53A similar pattern applies to Hispanic beneficiaries. Understanding why Hispanic beneficiaries do not
see improvements in birth outcomes is a central priority for future research.
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VII. Conclusion

Despite substantial government investment, reducing racial and economic disparities in

health outcomes remains a challenge in the United States. Theory suggests that housing

policies which facilitate moves for lower-income households to higher-income areas may help

reduce these disparities. This article examines the health effects of Massachusetts Chapter

40B, a desegregation-focused housing policy that facilitates these types of moves by increasing

the supply of affordable housing in higher-income areas. Focusing on the health of pregnant

parents and newborn infants, I find that moving to 40B housing improves birth outcomes

and produces small improvements parental health among 40B renters. I find no effects on the

health of 40B owners, potentially due to differences in who selects into the 40B ownership

versus the 40B rental program.

Additional analyses and a comparison of 40B’s health effects with those of people who

move to housing built under another major program suggest that effects on birth outcomes

are partially explained by changes to neighborhood conditions. Moving to 40B housing

changes a variety of neighborhood characteristics among renters consistent with moving

to wealthier suburban areas, including: increasing median household income, decreasing

poverty, increasing commute times, and decreasing incarceration rates. Moreover, effects

on birth outcomes among renters are driven primarily by Black birthing people as well as

people who move from higher-poverty, higher-incarceration areas, and areas with more Black

residents.

Taken together, these results suggest that housing policies aimed at increasing the supply

of affordable housing in high-income areas may be important tools for reducing racial and

economic disparities in early-life health but not necessarily in adult health. This pattern is

consistent with other research on neighborhood conditions that demonstrates heterogeneous

effects on health across the life course (Kling et al., 2007; Ludwig et al., 2013; Schmidt et al.,

2017).

However, this paper also underscores the importance of a more nuanced interpretation

of results. For example, my results also showed that smoking may be an important pathway

through which preterm birth and adverse birth outcomes improve among Black birthing par-
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ents but not among white birthing parents. Moreover, changes to neighborhood conditions

are largest among both Black and Hispanic beneficiaries, yet effects on birth outcomes are

inconsistent among the latter group.

These heterogeneous health impacts underscore the need to examine the effects of sim-

ilar policies on a wider range of health outcomes in future research. Moreover, because

improvements in birth outcomes are driven by Black birthing parents and birthing parents

moving from neighborhoods with lower rates of social mobility and worse health exposures,

my results also highlight the importance of considering whom housing policies serve when

evaluating the health effects of those policies (Rudolph et al., 2018).
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Table 1: Pre- and post-match balance table, 40B renters v. non-subsidized movers

Treated	
(N	=	2,250)

Control	
(N	=	323,809)

Standardized	
difference P-value Treated	

(N	=	2,250)
Control	

(N	=	11,250)
Standardized	
difference P-value

Year	moved 2009.8 2003.84 0.91 *** 2009.8 2009.8 0
Age	at	move 30.22 27.18 0.43 *** 30.22 30.22 0
Birthing	parents'	race/ethnicity

White	non-Hispanic	(%) 67.73 76.27 -0.19 *** 67.73 67.73 0
Black	non-Hispanic	(%) 8.04 5.58 0.1 *** 8.04 8.04 0
Asian	non-Hispanic	(%) 9.2 6.89 0.08 *** 9.2 9.2 0
Other	non-Hispanic	(%) 1.51 1.12 0.03 1.51 1.51 0
Hispanic	(%) 13.51 10.13 0.1 *** 13.51 13.51 0

Pre-move	tract	characteristics
Median	household	income 72,171 67,432 0.16 *** 72,171 72,144 0
Percent	below	poverty	(%) 10.74 12.99 -0.22 *** 10.74 10.74 0
White	(%) 79.18 76.93 0.12 *** 79.18 79.16 0
Black	(%) 6.7 7.99 -0.11 *** 6.7 6.7 0
Asian	(%) 6.12 6.53 -0.06 6.12 6.16 -0.01
Hispanic	(%) 10.72 11.42 -0.04 10.72 10.71 0

Moved	from	out	of	state	(%) 15.82 19.56 -0.1 *** 15.82 17.7 -0.05
Birthing	parents'	education

<	High	school	(%) 2.71 1.57 0.08 ** 2.71 2.66 0
High	school	degree	(%)	 24.18 11.42 0.34 *** 24.18 20.34 0.09 ***
≥	College	(%) 72.22 86.59 -0.36 *** 72.22 76.35 -0.09 ***

Pre-match	Means Matched	Means

* p<0.05, ** p<0.01,*** p<0.001. Note: pre- and post-match means only correspond to the year prior to a
move to 40B or to some other location. Time-varying characteristics such as parental health behaviors and
education may vary in the overall sample. Median household income (in 2010 dollars), tract-level racial
demographics, and the percent below poverty are drawn from the 2010 U.S. census. State of origin and
year of move are based on Infutor records. The birthing parent’s age, self-reported age/ethnicity,
educational attainment, age at birth, and health behaviors are based on birth records.
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Table 2: Pre-move matched sample characteristics

Treated Control Treated Control Treated Control Treated Control
N	=	2,250 N	=	11,250 N	=	661 N	=	3,305 N	=	2,564 N	=	12,820 N	=	1,419 N	=	1,419

Demographic	characteristics
Birthing	parents'	race/ethnicity

White	non-Hispanic	 68	(47) 68	(47) 80	(40) 80	(40) 47	(50) 47	(50) 63	(48) 63	(48)
Black	non-Hispanic	 8	(27) 8	(27) 4	(20) 4	(20) 16	(37) 16	(37) 11	(31) 11	(31)
Asian	non-Hispanic	 9	(29) 9	(29) 9	(29) 9	(29) 7	(25) 7	(25) 9	(29) 9	(29)
Other	non-Hispanic	 2	(12) 2	(12) 1	(10) 1	(10) 2	(15) 2	(15) 2	(13) 2	(13)
Hispanic	 14	(16) 14	(15) 7	(12) 7	(9) 27	(21) 27	(21) 16	(17) 16	(15)

Birthing	parents'	education
<	High	school	 3	(16) 3	(16) 1	(11) 2	(14) 4	(20) 4	(20) 3	(17) 4	(20)
High	school	degree		 24	(43) 20	(40) *** 23	(42) 19	(39) ** 23	(42) 20	(40) *** 25	(43) 24	(43)
≥	College	degree	 72	(45) 76	(42) *** 75	(43) 79	(41) * 72	(45) 75	(43) ** 71	(45) 71	(45)

Pre-move	tract	characteristics
Median	household	income	($) 72,172	(29,771) 72,144	(28,967) 75,392	(29,992) 75,368	(28,017) 54,371	(27,197) 54,354	(25,545) 64,460	(23,973) 63,070	(25,253)
Below	poverty	 11	(9) 11	(9) 9	(9) 9	(7) 18	(14) 18	(14) 12	(10) 13	(9)
White	non-Hispanic	 79	(18) 79	(18) 83	(16) 83	(14) 67	(25) 67	(24) 77	(20) 76	(19)

Pre-move	health	characteristics
Birth	outcomes

Birth	weight	(g) 3327	(631) 3340	(587) * 3369	(585) 3353	(576) 3288	(622) 3292	(621) 3304	(644) 3293	(627)
Gestational	age	(weeks) 38.64	(2.38) 38.82	(2.11) *** 38.81	(1.76) 38.81	(2.23) 38.68	(2.29) 38.69	(2.36) 38.60	(2.50) 38.69	(2.17) *
Low	birth	weight 8	(27) 7	(25) *** 6	(24) 6	(24) 8	(27) 8	(27) 8	(28) 7	(26)
Preterm	birth 9	(28) 8	(27) *** 8	(26) 8	(26) 8	(28) 9	(28) 10	(29) 8	(28) *
Any	adverse	outcome 15	(36) 14	(35) * 14	(35) 13	(34) 15	(36) 16	(37) * 16	(37) 15	(36)

Birthing	parents'	health
Lung	disease 4	(20) 4	(19) 5	(22) 4	(19) *** 6	(25) 5	(23) *** 4	(21) 5	(21)
Eclampsia 2	(15) 2	(15) 1	(9) 3	(16) *** 2	(14) 2	(15) 2	(15) 2	(12) **
Inap.	weight	gain/loss 2	(12) 1	(12) 1	(11) 2	(14) ** 2	(15) 2	(13) ** 1	(12) 2	(14)
Smoked	while	pregnant 12	(33) 9	(28) *** 12	(32) 9	(28) *** 14	(34) 9	(29) *** 11	(31) 16	(37) ***
Drank	while	pregnant 15	(35) 15	(35) 16	(37) 14	(35) ** 8	(26) 11	(31) *** 13	(34) 10	(30) ***

Health	care
Num.	prenatal	visits	(n) 12.12	(3.50) 12.18	(3.13) * 12.06	(2.91) 12.21	(3.08) * 12.03	(3.34) 12.06	(3.26) 12.14	(3.58) 12.14	(3.34)
Early	prenatal	care 85	(36) 86	(35) ** 88	(33) 86	(35) * 83	(38) 84	(36) *** 85	(36) 84	(37)
Medicaid	beneficiary 28	(45) 20	(40) *** 16	(37) 17	(38) 37	(48) 28	(45) *** 29	(45) 33	(47) ***

Delivery	procedures
C-section 35	(48) 34	(48) 36	(48) 34	(47) * 33	(47) 34	(48) * 35	(48) 35	(48)
Infant	transferred 4	(21) 5	(21) 5	(22) 4	(21) 5	(22) 6	(23) 5	(21) 5	(22)

Pre-pregnancy	health
Chronic	Diabetes 1	(12) 1	(12) 1	(10) 1	(11) 1	(12) 2	(13) 1	(12) 1	(10) *
Chronic	Hypertension 2	(15) 2	(13) *** 2	(15) 2	(13) * 3	(16) 2	(15) ** 3	(16) 3	(16)

40B	renters	v.	
non-subsidized	movers

LIHTC	beneficiaries	v.	
non-subsidized	movers

40B	renters	v.	
matched	LIHTC	beneficaries

40B	owners	v.
non-subsidized	movers

* p<0.05, ** p<0.01,*** p<0.001. Table shows means and standard deviations. All values correspond to percentages unless otherwise indicated.
P-values are calculated using a two-sample t-test for educational attainment, median household income, birth weight, gestational age, and the
number of prenatal visits while the Wilcoxon rank-sum test for all other variables. Birth outcomes include birth weight in grams, the obstetric
estimate of gestation in weeks, low birth weight (less than 2500 grams at birth), preterm birth (less than 37 weeks gestation at birth), and an
indicator of any adverse outcome which is defined as: a low birth weight infant, being born preterm, being born small for gestational age (when an
infant weighs less than the 10th percentile of US births conditional on age based on Talge et al 2009 using 2009-2010 natality data), and perinatal
death (fetal death occurring at 20 weeks gestation or later or infant death in the first 7 days of life). Smoking is defined as ever smoking while
pregnant, drinking refers to consuming more than one daily drink while pregnant. Early prenatal care is true if the birthing parent initiates prenatal
care during the first trimester. Infant transfer refers to an infant’s transfer within a hospital (e.g., to the neonatal intensive care unit) or across
hospitals after delivery.)



Table 3: Baseline health characteristics, 40B renters v. 40B owners

40B	renters 40B	owners
N	=	11,263 N	=	3,243

Birth	outcomes
Birth	weight	(g) 3327	(631) 3369	(585) **
Gestational	age	(weeks) 38.64	(2.38) 38.81	(1.76) ***
Low	birth	weight 8	(27) 6	(24) **
Preterm	birth 9	(28) 8	(26) *
Any	adverse	outcome 15	(36) 14	(35)

Birthing	parents'	health
Lung	disease 4	(20) 5	(22) *
Eclampsia 2	(15) 1	(9) ***
Inap.	weight	gain/loss 2	(12) 1	(11)
Smoked	while	pregnant 12	(33) 12	(32)
Drank	while	pregnant 15	(35) 16	(37)

Health	care
Num.	prenatal	visits	(n) 12.12	(3.50) 12.06	(2.91)
Early	prenatal	care 85	(36) 88	(33) ***
Medicaid	beneficiary 28	(45) 16	(37) ***

Delivery	procedures
C-section 35	(48) 36	(48)
Infant	transferred 4	(21) 5	(22)

Pre-pregnancy	health
Chronic	Diabetes 1	(12) 1	(10) *
Chronic	Hypertension 2	(15) 2	(15)

* p<0.05, ** p<0.01,*** p<0.001. Table shows means and standard deviations. All values correspond to
percentages unless otherwise indicated. P-values are calculated using a two-sample t-test for educational
attainment, age, birth weight, gestational age, and the number of prenatal visits. The Wilcoxon rank-sum
test is used to calculate p-values for all other variables.
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Table 4: Neighborhood changes facilitated by moving to 40B housing

Neighborhood	Characteristic (se) p-value
Demographic

Median	household	income $10,037 $546 ***
Below	poverty	(pp) -2.72 0.18 ***
White	non-Hispanic	(pp) 5.38 0.31 ***
Black	non-Hispanic	(pp) -2.19 0.15 ***
≥	College	degree	(pp) 4.00 0.37 ***
Population	density -2,043 245 ***

Social	mobility
Incarceration	rate -0.003 0.0002 ***
Incarceration	rate,	male	only -0.004 0.0003 ***
Adult	outcomes	for	children	who	grew	in	tract

Median	household	income $4,363 $204 ***
Median	household	income,	Black	children	 $2,065 $309 ***
Median	household	income,	low-income	Black	children $481 $297

Economic
Wage	growth	for	high	school	graduates -0.01 0.01
Job	density -150 168
Tot.	jobs	within	5	miles -18,168 5,301 ***
High	paying	jobs	within	5	miles -8,033 3,630 *
Mean	commute	time	(min) 0.25 0.09 **

Social	capital
Census	mail	return	rate 1.81 0.12 ***

Pollution
Sulfur	dioxide	(SO2) -0.19 0.04 ***
Carbon	monoxide	(CO) -0.01 0.00 ***
Ozone	(O3) -0.32 0.08 ***
Nitrogen	dioxide	(NO2) -0.84 0.10 ***
PM10 -0.90 0.08 ***
PM2.5 -0.61 0.05 ***
Ultrafine	particulate	matter -419 57 ***

Change	facilitated	by	40B

* p<0.05, ** p<0.01,*** p<0.001. Table represents the results of equation (2) with each neighborhood
characteristic as the outcome. Incarceration is defined as residing in a federal detention center, federal
prison, state prison, local jail, residential correctional facility, military jail, or juvenile correctional facility.
Low-income children refer to the fraction of children with parents who have incomes in the bottom quartile
of the national income distribution relative to parents who have children in the same birth cohort (Chetty
et al., 2018). All outcomes except for those pertaining to racial demographics, education, and population
density are logged for regressions before being converted back to their original scale. Median household
income, the percent of residents below poverty, and the percent of residents with at least a college degree
are drawn from the 2010 census. Mean commute time is measured in minutes and was drawn from the
2000 census. All pollution data are drawn from estimates developed by the Center for Air, Climate and
Energy Solutions (CACES) using the models as described in Kim et al. (2020) and Saha et al. (2021).
Ozone, sulfur dioxide, and nitrogen dioxide are measured in parts per billion (ppb); carbon monoxide is
measured in parts per million (ppm); PM2.5 and PM10 are measured in µg/m3; and ultrafine particulate
matter is measured based on population-weighted particle number concentrations (particle number/cm3).
All other variables are drawn from Opportunity Insights and the Opportunity Atlas (Chetty et al., 2018).
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Table 5: Neighborhood changes facilitated by moving to 40B housing by race and ethnicity

Neighborhood	Characteristic (se) p-value (se) p-value (se) p-value (se) p-value
Demographic

Median	household	income $7,892 $623 *** $17,659 $1,641 *** $12,348 $1,336 *** $9,743 $1,918 ***
Below	poverty	(pp) -1.8 0.2 *** -6.4 0.9 *** -7.3 0.8 *** -2.2 0.6 ***
White	non-Hispanic	(pp) 3.5 0.3 *** 17.2 1.6 *** 9.4 1.0 *** 3.0 1.0 **
Black	non-Hispanic	(pp) -1.2 0.1 *** -12.4 1.6 *** -4.5 0.6 *** -1.7 0.5 ***
≥	College	degree	(pp) 2.5 0.4 *** 11.7 1.2 *** 7.5 1.0 *** 1.6 1.3
Population	density -2,031 291 *** -2,055 701 ** -2,333 712 ** -2,212 949 *

Social	mobility
Incarceration	rate -0.002 0.000 *** -0.006 0.001 *** -0.005 0.001 *** -0.002 0.001 ***
Incarceration	rate,	male	only -0.003 0.000 *** -0.013 0.002 *** -0.009 0.002 *** -0.004 0.001 ***
Adult	outcomes	for	children	who	grew	in	tract

Median	household	income $3,454 $223 *** $9,308 $746 *** $6,133 $591 *** $3,696 $687 ***
Median	household	income,	Black	children	 $2,398 $418 *** $3,971 $748 *** $629 $667 -$192 $1,133
Median	household	income,	low-income	Black	children -$132 $409 $2,064 $699 ** $2,012 $658 ** -$1,038 $1,087

Economic
Wage	growth	for	high	school	graduates 0.01 0.01 -0.05 0.02 * -0.01 0.02 -0.14 0.03 ***
Job	density 26 193 406 583 -733 311 ** -532 1,070
Tot.	jobs	within	5	miles -17,986 6,192 ** -40,974 20,025 * -7,862 11,510 -25,452 23,531
High	paying	jobs	within	5	miles -8,388 4,227 * -22,233 14,052 -1,078 7,872 -10,151 16,511
Mean	commute	time	(min) 0.22 0.10 * -0.53 0.35 0.76 0.24 ** 0.56 0.30

Social	capital
Census	mail	return	rate 1.30 0.13 *** 5.08 0.50 *** 3.07 0.35 *** 0.75 0.43

Pollution
Sulfur	dioxide	(SO2) -0.21 0.05 *** -0.31 0.15 * -0.07 0.11 -0.15 0.14
Carbon	monoxide	(CO) -0.01 0.00 *** -0.02 0.01 * -0.01 0.01 -0.02 0.01 *
Ozone	(O3) -0.35 0.09 *** -0.07 0.27 0.01 0.21 -0.62 0.29 *
Nitrogen	dioxide	(NO2) -0.84 0.12 *** -1.27 0.36 *** -0.48 0.28 -0.92 0.39 *
PM10 -0.87 0.09 *** -1.34 0.27 *** -0.84 0.21 *** -0.95 0.28 ***
PM2.5 -0.66 0.06 *** -0.81 0.18 *** -0.33 0.14 * -0.54 0.18 **
Ultrafine	particulate	matter -303 67 *** -979 192 *** -637 142 *** -571 194 **

White	non-Hispanic Black	non-Hispanic Hispanic Asian	non-Hispanic

* p<0.05, ** p<0.01,*** p<0.001. Table represents the results of equation (2) with each neighborhood characteristic as the outcome. Incarceration
is defined as residing in a federal detention center, federal prison, state prison, local jail, residential correctional facility, military jail, or juvenile
correctional facility. Low-income children refer to the fraction of children with parents who have incomes in the bottom quartile of the national
income distribution relative to parents who have children in the same birth cohort (Chetty et al., 2018). All outcomes except for those pertaining to
racial demographics, education, and population density are logged for regressions before being converted back to their original scale. Median
household income, the percent of residents below poverty, and the percent of residents with at least a college degree are drawn from the 2010 census.
Mean commute time is measured in minutes and was drawn from the 2000 census. All pollution data is drawn from data prepared for the Center for
Air, Climate, and Energy Solutions (CACES) (Kim et al., 2020; Saha et al., 2021). Ozone, sulfur dioxide, and nitrogen dioxide are measured in
parts per billion (ppb); carbon monoxide is measured in parts per million (ppm); PM2.5 and PM10 are measured in µg/m3; and ultrafine particulate
matter is measured based on population-weighted particle number concentrations (particle number/cm3). All other variables are drawn from the
Opportunity Atlas (Chetty et al., 2018).



Figure 1: 40B beneficiaries’ municipal move trajectories within Massachusetts

40B	municipalities

Origin	municipalities

Beneficiary counts are based on the entire sample of approximately 110,000 beneficiaries found in
Infutor’s address histories. 40B municipalities refer to the municipalities where beneficiaries live
once they move to 40B housing while origin municipalities refer to those 40B beneficiaries move
into 40B housing from.
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Figure 2: Pre- and post-move neighborhood-level median household incomes†, 40B beneficiaries v. matched controls
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Figure 3: Effects of moving to 40B on birth outcomes, 40B renters v. non-subsidized movers
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Each plotted point corresponds to the coefficient and standard error for each δk from equation (1). All
estimates are compared to never treated controls. Models include covariates for the birthing parent’s first
birth, whether the birthing parent gave birth over the age of 35, whether multiple births resulted from the
same pregnancy (i.e. multifetal gestation), whether the birthing parent had a previous preterm birth, and
an indicator of whether the birthing parent previously had any of the following common adverse birth
outcomes: low birth weight, preterm birth, being born small for gestational age, or perinatal death (i.e.
fetal death that occurs starting in the 20th week of gestation or infant mortality within the first week of life)



Figure 4: Pooled difference-in-difference estimates, 40B renters v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. Each plotted value represents the standardized coefficient and
confidence interval on δDD from equation (2) and be interpreted as the additional effect of moving to 40B
housing on the outcome in that row. The values for regression coefficients are shown above each
standardized point estimate. All regressions include covariates for the birthing parent’s first birth, whether
the birthing parent gave birth over the age of 35, and whether multiple births resulted from the same
pregnancy (i.e. multifetal gestation). Birth outcomes also include an indicator of previous adverse
outcomes (e.g., previous preterm births), Models include covariates for the birthing parent’s first birth,
whether the birthing parent gave birth over the age of 35, whether multiple births resulted from the same
pregnancy (i.e. multifetal gestation), whether the birthing parent had a previous preterm birth, and an
indicator of whether the birthing parent previously had any of the following common adverse birth
outcomes: low birth weight, preterm birth, being born small for gestational age, or perinatal death (i.e.
fetal death that occurs starting in the 20th week of gestation or infant mortality within the first week of
life). Cesarean deliveries and breech also include an indicator of a previous cesarean delivery.



Figure 5: Effects of moving to 40B on birth outcomes by birthing parent race/ethnicity, 40B renters v. non-subsidized movers
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Figure 6: Effects of moving to 40B on birth outcomes by birthing parent educational attainment, 40B renters v.
non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. Each plotted value represents the standardized coefficient and confidence interval on δDD from equation (2) for
each education subgroup and be interpreted as the additional effect of moving to 40B housing on the outcome in that row. The values for regression
coefficients are shown above each standardized point estimate. Educational attainment is drawn from self-reported data on birth certificates. Each
plotted value represents the standardized coefficient and confidence interval for subgroups of 40B renters based on equation (2) and can be
interpreted as the additional effect of moving to 40B housing on the outcome in that row for that group. All birth outcomes models include
covariates for the birthing parent’s first birth, whether the birthing parent gave birth over the age of 35, whether multiple births resulted from the
same pregnancy (i.e. multifetal gestation), whether the birthing parent had a previous preterm birth, and whether the birthing parent had any
common adverse birth outcomes as defined by the composite adverse birth outcome indicator.



Figure 7: Pooled difference-in-difference estimates, 40B owners v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. Each plotted value represents the standardized coefficient and
confidence interval on δDD from equation (2) and be interpreted as the additional effect of moving to 40B
housing on the outcome in that row. The values for regression coefficients are shown above each
standardized point estimate. All regressions include covariates for the birthing parent’s first birth, whether
the birthing parent gave birth over the age of 35, and whether multiple births resulted from the same
pregnancy (i.e. multifetal gestation). Birth outcomes also include indicators for whether the birthing
parent had a previous preterm birth and whether the birthing parent had any common adverse birth
outcomes as defined by the composite adverse birth outcome indicator.
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Figure 8: Parental health outcomes and behaviors that may explain the effect of moving to
40B housing on birth outcomes, 40B renters v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. All birth outcomes models include covariates for the birthing
parent’s first birth, whether the birthing parent gave birth over the age of 35, whether multiple
births resulted from the same pregnancy (i.e. multifetal gestation), whether the birthing parent
had a previous preterm birth, and whether the birthing parent had any common adverse birth
outcomes as defined by the composite adverse birth outcome indicator. The model with all
mediators includes: indicators for ever smoking while pregnant, drinking more than one daily drink
while pregnant, and diagnosis with either inappropriate weight gain or loss during pregnancy.
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Figure 9: Pooled difference-in-difference estimates, LIHTC beneficiaries and 40B renters
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* p<0.05, ** p<0.01,*** p<0.001. Each plotted value of Figure 4 represents the standardized coefficient and confidence interval on δDD from
equation (1) and be interpreted as the additional effect of moving to 40B housing on the outcome in that row. The values for regression coefficients
are shown above each standardized point estimate. All regressions include covariates for the birthing parent’s first birth, whether the birthing parent
gave birth over the age of 35, and whether multiple births resulted from the same pregnancy (i.e. multifetal gestation). Birth outcomes also include
indicators for whether the birthing parent had a previous preterm birth and whether the birthing parent had any common adverse birth outcomes as
defined by the composite adverse birth outcome indicator. Cesarean deliveries and breech also include an indicator of a previous cesarean delivery.



Figure 10: Additional effects of moving to 40B housing for beneficiaries who experience large neighborhood changes under 40B
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* p<0.05, ** p<0.01,*** p<0.001. Coefficients correspond to δDD and δNBD from equation (2). Within each birth outcome row, the top plotted
coefficient represented with a black line depicts δDD while the bottom coefficient represented with a blue line depicts δNBD. All birth outcomes
models include covariates for the birthing parent’s first birth, whether the birthing parent gave birth over the age of 35, whether multiple births
resulted from the same pregnancy (i.e. multifetal gestation), whether the birthing parent had a previous preterm birth, and whether the birthing
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Appendix A.0

Linkage Methodology: Combining Chapter 40B Address Data, Infutor Address
Histories, and Massachusetts Birth Records

I combine subsidized housing data, Infutor address histories, and Massachusetts birth records
in three steps. First, I standardize all linkage fields based on the steps recommended in
previous work (Winkler, 1995, 2014; Abramitzky et al., 2012; Enamorado et al., 2019). Next,
I create a longitudinal dataset of 40B beneficiaries by linking 40B building addresses with
individuals’ residential addresses in Infutor. Finally, I link this dataset of 40B beneficiaries’
longitudinal records to birth records using a combination of individuals’ names, dates of
birth, and residential addresses. I use probabilistic linkage methods for the latter two steps.

I. Standardizing Linkage Fields

To standardize address, I remove all punctuation, convert street suffixes to the USPS
standard (e.g. route becomes route or street becomes st), and parse addresses into street
number, street name, city, five digit zip code, and–where applicable–unit numbers. To max-
imize sample size, I also standardize all Massachusetts municipalities to those listed in the
2010 census using a crosswalk of historical municipal and neighborhood names drawn from
the Massachusetts Secretary of State’s database of archaic community and neighborhood
names (Secretary of the Commonwealth of Massachusetts).

I follow a similar protocol to standardize names and birth dates. I first remove all
punctuation. Then I split individuals’ full names into first name, middle initial (if applicable),
and last name. also remove all prefixes and suffixes (e.g., JR, junior, II, III). Using this
method, names such as John H. Smith J.R. or Robert Max Jones III become John H Smith
and Robert M Jones. Finally, I also remove all special characters from birth dates and
convert them into a MMYYYY format.

II. Identifying Subsidized Housing Beneficiaries

I identify 40B beneficiaries by determining whether each address in Infutor is a 40B
development address. I do so by linking the precise geocoded addresses of 5,010 buildings
permitted under 40B to addresses in Infutor based on street number, street name, city, and
state. I use the FastLink package in R to complete this linkage (Enamorado et al. (2019))
but employ slightly more conservative parameters than those recommended in supplementary
material provided by Enamorado and Imai (2019). Using this method, I am able to identify
at least one address in Infutor for 91 percent of developments and 89 percent of buildings
permitted under 40B (some developments have many buildings). The vast majority of these
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are exact matches. In Infutor, this represents about 28,000 separate address IDs and around
111,000 people. Note that I use the same procedure to link LIHTC records to Infutor address
histories, allowing me to identify 115,000 LIHTC beneficiaries in Infutor address histories.

III. Linking Individuals to Birth Records

I link longitudinal data on 40B beneficiaries to birth records based on first and last name,
year of birth, and city in Massachusetts. As described in step II I link individuals using
slightly more conservative parameters via the FastLink package in R. I begin with about
1 million birth records between 2005 and 2019 and about 43,000 40B beneficiaries whom
Infutor does not identify as male. Following recommendations from Abramitzky, Mill, and
Pérez (2020) and Winkler (2014), I block on fixed variables where mistakes are unlikely to
expedite the matching process. Specifically, I restrict my comparisons to pairs of individuals
who have last names starting with the same letter (e.g., I only compare records for people
whose last names begin with "A" in both datasets). Because mistakes in these fields are
unlikely, I also require an exact match on the first letter of each person’s first and last name.
Using this method I identify a total of 5,237 births to birthing people (n = 4685) who were
40B beneficiaries during my time frame.

I use the same procedure to identify potential controls and LIHTC beneficiaries who
gave birth in Massachusetts between 2005 and 2019, allowing me to identify 422,586 births
(306,631 people) and 7,854 births (5,223 people).
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Figure A.I: Evolution of 40B beneficiary populations detected in Infutor data
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Note: Lines indicate the year when the building permit for each development was approved.
Under 40B, occupancy permits must be filed within 18 months of the building permit date, so
beneficiaries should move in roughly within two years of a building permit being filed.
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Table B.I: Pre- and post-match balance table, 40B owners v. non-subsidized movers

Treated	
(N	=	661)

Control	
(N	=	323,809)

Standardized	
difference P-value Treated	

(N	=	661)
Control	

(N	=	3,305)
Standardized	
difference P-value

Year	moved 2008.64 2003.84 0.74 *** 2009.8 2009.8 0
Age	at	move 29.88 27.18 0.41 *** 30.22 30.22 0
Birthing	parents'	race/ethnicity

White	non-Hispanic	(%) 79.58 76.27 0.08 79.58 79.58 0
Black	non-Hispanic	(%) 4.39 5.58 -0.06 4.39 4.39 0
Asian	non-Hispanic	(%) 9.38 6.89 0.09 9.38 9.38 0
Other	non-Hispanic	(%) 1.06 1.12 -0.01 1.06 1.06 0
Hispanic	(%) 5.6 10.13 -0.17 *** 5.6 5.6 0

Pre-move	tract	characteristics
Median	household	income 75,392 67,432 0.27 *** 75,392 75,368 0
Percent	below	poverty	(%) 9.42 12.99 -0.35 *** 9.42 9.42 0
White	(%) 83.38 76.93 0.36 *** 83.38 83.36 0
Black	(%) 5.24 7.99 -0.24 *** 5.24 5.24 0
Asian	(%) 5.46 6.53 -0.15 ** 5.46 5.76 -0.05
Hispanic	(%) 7.09 11.42 -0.31 *** 7.09 7.09 0

Moved	from	out	of	state	(%) 12.25 19.56 -0.2 *** 12.25 18.34 -0.17 ***
Birthing	parents'	education

<	High	school	(%) 1.21 1.57 -0.03 1.21 2.09 -0.07
High	school	degree	(%)	 23 11.42 0.31 *** 23 18.55 0.11 *
≥	College	(%) 74.89 86.59 -0.3 *** 74.89 78.79 -0.09 *

Pre-match	Means Matched	Means

* p<0.05, ** p<0.01,*** p<0.001. Note: pre- and post-match means only correspond to the year
prior to a move to 40B or to some other location. Time-varying characteristics such as birthing
parents’ health behaviors and education may vary in the overall sample. Median household income
(in 2010 dollars), tract-level racial demographics, and the percent below poverty are drawn from
the 2010 U.S. census. State of origin and year of move are based on Infutor records. The birthing
parent’s age, self-reported age/ethnicity, educational attainment, age at birth, and health
behaviors are based on birth records.
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Table B.II: Pre- and post-match balance table, 40B renters v. matched LIHTC beneficiaries

Treated	
(N	=	1,918)

Control	
(N	=	2,230)

Standardized	
difference P-value Treated	

(N	=	1,419)
Control	

(N	=	1,419)
Standardized	
difference P-value

Year	moved 2010.14 2006.38 0.54 *** 2008.47 2008.4 0.01
Age	at	move 30.47 26.98 0.47 *** 28.74 28.66 0.01
Birthing	parents'	race/ethnicity

White	non-Hispanic	(%) 68.35 44.89 0.49 *** 62.37 62.37 0
Black	non-Hispanic	(%) 8.08 17.4 -0.28 *** 10.57 10.57 0
Asian	non-Hispanic	(%) 9.8 7.09 0.1 ** 9.09 9.09 0
Other	non-Hispanic	(%) 1.41 2.2 -0.06 1.9 1.9 0
Hispanic	(%) 12.36 28.43 -0.41 *** 16.07 16.07 0

Pre-move	tract	characteristics
Median	household	income 73,204 52,514 0.73 *** 64,012 63,735 0.01
Percent	below	poverty	(%) 10.41 19.39 -0.76 *** 12.49 12.61 -0.01
White	(%) 79.46 65.46 0.64 *** 76.57 76.42 0.01
Black	(%) 6.6 14.37 -0.51 *** 8 8.14 -0.01
Asian	(%) 6.33 6.04 0.04 6.3 6.32 0
Hispanic	(%) 10.02 19.94 -0.54 *** 12.19 12.01 0.01

Moved	from	out	of	state	(%) 16.48 12.56 0.11 ** 17.41 14.87 0.07
Birthing	parents'	education

<	High	school	(%) 2.82 4.57 -0.09 ** 3.17 4.23 -0.06
High	school	degree	(%)	 22.78 22.96 0 25.16 23.96 0.03
≥	College	(%) 73.46 71.88 0.04 70.75 71.25 -0.01

Pre-match	Means Matched	Means

* p<0.05, ** p<0.01,*** p<0.001. Note: pre- and post-match means only correspond to the year
prior to a move to 40B or to some other location. Time-varying characteristics such as birthing
parents’ health behaviors and education may vary in the overall sample. Median household income
(in 2010 dollars), tract-level racial demographics, and the percent below poverty are drawn from
the 2010 U.S. census. State of origin and year of move are based on Infutor records. The birthing
parent’s age, self-reported age/ethnicity, educational attainment, age at birth, and health
behaviors are based on birth records.
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Table B.III: Pre- and post-match balance table, LIHTC beneficiaries v. non-subsidized
movers

Treated	
(N	=	2,564)

Control	
(N	=	323,809)

Standardized	
difference P-value Treated	

(N	=	2,564)
Control	

(N	=	12,820)
Standardized	
difference P-value

Year	moved 2006.59 2003.84 0.4 *** 2006.59 2006.59 0
Age	at	move 27.27 27.19 0.01 27.27 27.27 0
Birthing	parents'	race/ethnicity

White	non-Hispanic	(%) 47.39 76.54 -0.63 *** 47.39 47.39 0
Black	non-Hispanic	(%) 16.22 5.47 0.35 *** 16.22 16.22 0
Asian	non-Hispanic	(%) 6.9 6.9 0 6.9 6.9 0
Other	non-Hispanic	(%) 2.18 1.11 0.08 *** 2.18 2.18 0
Hispanic	(%) 27.3 9.97 0.46 *** 27.3 27.3 0

Pre-move	tract	characteristics
Median	household	income 54,371 67,576 -0.46 *** 54,371 54,354 0
Percent	below	poverty	(%) 18.48 12.93 0.45 *** 18.48 18.47 0
White	(%) 66.98 77.04 -0.46 *** 66.98 66.97 0
Black	(%) 13.47 7.93 0.37 *** 13.47 13.45 0
Asian	(%) 5.91 6.53 -0.08 * 5.91 5.95 -0.01
Hispanic	(%) 19.28 11.34 0.43 *** 19.28 19.27 0

Moved	from	out	of	state	(%) 12.56 19.64 -0.19 *** 12.56 18.1 -0.15 ***
Birthing	parents'	education

<	High	school	(%) 4.21 1.56 0.16 *** 4.21 4.01 0.01
High	school	degree	(%)	 23.28 11.39 0.32 *** 23.28 20.15 0.08 ***
≥	College		(%) 71.96 86.63 -0.37 *** 71.96 75.13 -0.07 **

Pre-match	Means Matched	Means

* p<0.05, ** p<0.01,*** p<0.001. Note: pre- and post-match means only correspond to the year
prior to a move to 40B or to some other location. Time-varying characteristics such as birthing
parents’ health behaviors and education may vary in the overall sample. Median household income
(in 2010 dollars), tract-level racial demographics, and the percent below poverty are drawn from
the 2010 U.S. census. State of origin and year of move are based on Infutor records. The birthing
parent’s age, self-reported age/ethnicity, educational attainment, age at birth, and health
behaviors are based on birth records.
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Figure C.I: Pre- and post-move neighborhood-level median household income†, treated beneficiaries v. matched controls
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Black and Hispanic Movers Only

† Neighborhood-level poverty refers to the percent of residents living below the poverty line in the 2010 census, where neighborhoods are
proxied by 2010 census tracts. The comparison of 40B owners v. non-subsidized movers is not included due to insufficient Black and
Hispanic 40B owners for plotting.



Figure C.II: Pre- and post-move neighborhood-level poverty†, treated beneficiaries v. matched controls
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Figure C.III: Pre- and post-move neighborhood-level poverty†, treated beneficiaries v. matched controls
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Figure D.I: Effects of moving to 40B housing on birth outcomes, 40B owners v.
non-subsidized movers
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All models include covariates for the birthing parent’s first birth, whether the birthing parent gave
birth over the age of 35, and an indicator of multiple births.
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Figure D.II: Effects of moving to 40B housing on birth outcomes, LIHTC beneficiaries v.
non-subsidized movers
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All models include covariates for the birthing parent’s first birth, whether the birthing parent gave
birth over the age of 35, and an indicator of multiple births.
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Figure D.III: Effects of moving to 40B housing on birthing parents’ health, 40B renters v.
non-subsidized movers
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All models include covariates for the birthing parent’s first birth, whether the birthing parent gave
birth over the age of 35, and an indicator of multiple births.
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Figure D.IV: Effects of moving to 40B housing on birthing parents’ health, 40B owners v.
non-subsidized movers
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All models include covariates for the birthing parent’s first birth, whether the birthing parent gave
birth over the age of 35, and an indicator of multiple births.
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Figure D.V: Effects of moving to 40B housing on birthing parents’ health, LIHTC
beneficiaries v. non-subsidized movers
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All models include covariates for the birthing parent’s first birth, whether the birthing parent gave
birth over the age of 35, and an indicator of multiple births.
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Figure E.I: Pooled difference-in-difference estimates for samples constructed based on exact
neighborhood of origin match, 40B renters v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. All regressions include covariates for the birthing parent’s first
birth, whether the birthing parent gave birth over the age of 35, and an indicator of multiple
births. Birth outcomes also include an indicator of previous adverse outcomes (e.g., previous
preterm births). Cesarean deliveries and breech also include an indicator of a previous cesarean
delivery. 84



Figure E.II: Placebo Test: Pooled difference-in-difference estimates based on treatment
shifted three years prior to actual move, 40B renters v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. All regressions include covariates for the birthing parent’s first
birth, whether the birthing parent gave birth over the age of 35, and an indicator of multiple
births. Birth outcomes also include an indicator of previous adverse outcomes (e.g., previous
preterm births). Cesarean deliveries and breech also include an indicator of a previous cesarean
delivery.
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Figure E.III: Placebo Test: Pooled difference-in-difference estimates based on treatment
shifted two years prior to actual move, 40B renters v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. All regressions include covariates for the birthing parent’s first
birth, whether the birthing parent gave birth over the age of 35, and an indicator of multiple
births. Birth outcomes also include an indicator of previous adverse outcomes (e.g., previous
preterm births). Cesarean deliveries and breech also include an indicator of a previous cesarean
delivery.
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Figure E.IV: Pooled difference-in-difference estimates for samples constructed based on
exact neighborhood of origin match, 40B owners v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. All regressions include covariates for the birthing parent’s first
birth, whether the birthing parent gave birth over the age of 35, and an indicator of multiple
births. Birth outcomes also include an indicator of previous adverse outcomes (e.g., previous
preterm births). Cesarean deliveries and breech also include an indicator of a previous cesarean
delivery.
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Figure E.V: 40B owners v. non-subsidized movers, birth outcomes with and without covariates for preterm birth and previous
adverse birth outcomes
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Figure F.I: Potential parental health mechanisms for sample matched on exact origin
neighborhood, 40B renters v. non-subsidized movers
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* p<0.05, ** p<0.01,*** p<0.001. Covariates included in main regressions are indicator for the
birthing parent’s first birth, an indicator of previous adverse outcomes (e.g., previous preterm
births), an indicator of multiple births, and indicator for birthing parents over the age of 35. All
mediators include: indicators of ever smoking while pregnant, drinking more than one daily drink
while pregnant, and inappropriate weight gain or loss
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Figure F.II: Potential parental health mechanisms by birthing parents’ race ethnicity, 40B renters v. non-subsidized movers*

*

**

**

*
*

*

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

−0.8 −0.4 0.0 0.4 0.8

40B v. all movers

*

*

*

*

*

*

*

**

−0.8 −0.4 0.0 0.4 0.8

40B v. within−tract movers

*

*

−0.8 −0.4 0.0 0.4 0.8

40B v. LIHTC

*

*

**

**

*
*

*

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

−0.8 −0.4 0.0 0.4 0.8

40B v. all movers

*

*

*

*

*

*

*

**

−0.8 −0.4 0.0 0.4 0.8

40B v. within−tract movers

*

*

−0.8 −0.4 0.0 0.4 0.8

40B v. LIHTC

*

*

**

**

*
*

*

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

−0.8 −0.4 0.0 0.4 0.8

40B v. all movers

*

*

*

*

*

*

*

**

−0.8 −0.4 0.0 0.4 0.8

40B v. within−tract movers

*

*

−0.8 −0.4 0.0 0.4 0.8

40B v. LIHTC

Main specification
With all mediators
With smoking only
*

*

*

*

*
*

*

*

*

*

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

−1.0 −0.5 0.0 0.5 1.0

40B renters v. non−subsidized movers

With inap. parental
weight gain/loss 

White non-Hispanic‡ Black non-Hispanic ‡

*
**
**

*

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

−1.0 −0.5 0.0 0.5 1.0

White

**
*
*

**

−2.0 −1.0 0.0 1.0 2.0

Black

43.26

0.04

0

0.01

0.03

0

0.01

−0.01

−0.05

−0.02

−0.15

−0.03

0

0.01

0.02

0.02

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

Lung disease

Eclampsia

Inap. weight gain/loss

Smoked while pregnant

Drank while pregnant

Num. prenatal visits

Early prenatal care

Medicaid beneficiary

C−Section

Infant transferred

Breech

−1.0 −0.8 −0.6 −0.4 −0.2 0.0 0.2 0.4 0.6 0.8 1.0

Standardized Estimates

LIHTC v. non−subsidized movers

11.07

0.45

0

−0.03

−0.05

−0.02

0.01

0.02

0.05

0.05

−0.05

0.07

−0.05

0.02

−0.02

0.01

−1.0 −0.8 −0.6 −0.4 −0.2 0.0 0.2 0.4 0.6 0.8 1.0

Standardized Estimates

40B renters v. LIHTC

−12.17

0.02

0.02

0.02

−0.06

−0.03

0.01

−0.03

0.03

0.04

0.05

0.16

−0.08

−0.08

0.02

0.02

*

−1.0 −0.8 −0.6 −0.4 −0.2 0.0 0.2 0.4 0.6 0.8 1.0

Standardized Estimates

40B renters v. LIHTC
 (same origin neighborhood)

Placebo test: Move year − 2

Birth	outcomes	

Birthing	parents'	health

Health	care	

Placebo

Delivery	procedures

43.26

0.04

0

0.01

0.03

0

0.01

−0.01

−0.05

−0.02

−0.15

−0.03

0

0.01

0.02

0.02

Birth weight

Gestational age

Low birth weight

Preterm birth

Any adverse outcome

Lung disease

Eclampsia

Inap. weight gain/loss

Smoked while pregnant

Drank while pregnant

Num. prenatal visits

Early prenatal care

Medicaid beneficiary

C−Section

Infant transferred

Breech

−1.0 −0.8 −0.6 −0.4 −0.2 0.0 0.2 0.4 0.6 0.8 1.0

Standardized Estimates

LIHTC v. non−subsidized movers

11.07

0.45

0

−0.03

−0.05

−0.02

0.01

0.02

0.05

0.05

−0.05

0.07

−0.05

0.02

−0.02

0.01

−1.0 −0.8 −0.6 −0.4 −0.2 0.0 0.2 0.4 0.6 0.8 1.0

Standardized Estimates

40B renters v. LIHTC

−12.17

0.02

0.02

0.02

−0.06

−0.03

0.01

−0.03

0.03

0.04

0.05

0.16

−0.08

−0.08

0.02

0.02

*

−1.0 −0.8 −0.6 −0.4 −0.2 0.0 0.2 0.4 0.6 0.8 1.0

Standardized Estimates

40B renters v. LIHTC
 (same origin neighborhood)

Placebo test: Move year − 2

Birth	outcomes	

Birthing	parents'	health

Health	care	

Placebo

Delivery	procedures

Main sample of 40B renters

‡ Note different scales for left and right panels. * p<0.05, ** p<0.01,*** p<0.001. Covariates included in main regressions are indicator
for the birthing parent’s first birth, an indicator of previous adverse outcomes (e.g., previous preterm births), an indicator of multiple
births, and indicator for birthing parents over the age of 35. All mediators include: indicators of ever smoking while pregnant, drinking
more than one daily drink while pregnant, inappropriate weight gain or loss, and an indicator of being a Medicaid beneficiary.



Figure F.III: Potential parental health mechanisms by birthing parents’ race ethnicity for sample matched on exact origin
neighborhood, 40B renters v. non-subsidized movers *
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‡ Note different scales for left and right panels. * p<0.05, ** p<0.01,*** p<0.001. Covariates included in main regressions are indicator
for the birthing parent’s first birth, an indicator of previous adverse outcomes (e.g., previous preterm births), an indicator of multiple
births, and indicator for birthing parents over the age of 35. All mediators include: indicators of ever smoking while pregnant, drinking
more than one daily drink while pregnant, inappropriate weight gain or loss, and an indicator of being a Medicaid beneficiary.



Figure G.I: Pooled difference-in-difference estimates for samples constructed based on exact
neighborhood of origin match
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* p<0.05, ** p<0.01,*** p<0.001. All regressions include covariates for the birthing parent’s first
birth, whether the birthing parent gave birth over the age of 35, and an indicator of multiple
births. Birth outcomes also include an indicator of previous adverse outcomes (e.g., previous
preterm births). Cesarean deliveries and breech also include an indicator of a previous cesarean
delivery.
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Figure G.II: Placebo Test: Pooled difference-in-difference estimates based on treatment shifted three years prior to actual move
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Figure G.III: Placebo Test: Pooled difference-in-difference estimates based on treatment shifted two years prior to actual move
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Table H.I: Pre- and post-move neighborhood characteristics by race and ethnicity, 40B renters (treated beneficiaries only)

Neighborhood	Characteristic pre post pre post pre post pre post
Demographic
Median	household	income $	76,423 $	83,457 $	61,968 $	76,430 $	57,417 $	71,766 $	80,100 $	91,986
Below	poverty	(pp) 9.0 7.3 14.1 9.9 17.3 11.1 10.0 7.3
White	non-Hispanic	(pp) 83.8 87 66.1 81.5 67.3 77.8 77.5 81.5
Black	non-Hispanic	(pp) 4.6 3.0 17.8 6.6 8.3 4.8 5.4 3.1
≥	College	degree	(pp) 40.7 43.1 33.2 42.6 29 36.7 51.4 53.8
Population	density 6,027 3,382 8,369 5,363 9,966 6,528 7,392 4,320

Social	mobility
Incarceration	rate 0.005 0.004 0.009 0.005 0.01 0.007 0.005 0.003
Incarceration	rate,	male	only 0.01 0.007 0.018 0.008 0.019 0.013 0.009 0.006
Adult	outcomes	for	children	who	grew	in	tract
Median	household	income $	54,544 $	57,772 $	47,334 $	55,644 $	45,577 $	52,440 $	56,629 $	60,873
Median	household	income,	Black	children	 $	34,541 $	35,955 $	33,630 $	37,045 $	32,881 $	33,074 $	37,543 $	36,382
Median	household	income,	low-income	Black	children $	30,179 $	29,351 $	28,848 $	30,205 $	29,350 $	30,933 $	32,734 $	30,799

Economic
Wage	growth	for	high	school	graduates 0.031 0.036 0.08 0.018 0.056 0.013 0.099 -0.045
Job	density 3,517 2,066 2,441 2,398 4,011 2,660 5,556 2,545
Tot.	jobs	within	5	miles 138,546 88,854 193,004 140,978 149,865 141,756 217,254 135,296
High	paying	jobs	within	5	miles 84,669 52,744 120,330 87,281 91,165 87,022 137,425 83,514
Mean	commute	time	(min) 29.0 29.4 29.3 28.8 27.4 28.3 28.8 29.3

Social	capital
Census	mail	return	rate 79.6 81.2 75.0 80.0 74.1 77.7 79.1 81.0

Pollution
Sulfur	dioxide	(SO2) 2.92 2.42 2.81 2.26 3.01 2.55 2.80 2.37
Carbon	monoxide	(CO) 0.36 0.32 0.38 0.32 0.40 0.35 0.37 0.33
Ozone	(O3) 44.13 43.46 43.53 43.02 42.67 42.61 43.73 43.35
Nitrogen	dioxide	(NO2) 10.45 8.78 11.73 9.48 11.78 10.41 11.50 9.56
PM10 15.81 14.56 16.75 15.05 16.61 15.49 16.37 15.10
PM2.5 9.20 8.57 9.23 8.59 9.11 8.80 9.26 8.74
Ultrafine	particulate	matter 7,383 6,919 9,077 7,831 9,164 8,198 8,685 7,595

Number	of	observations 6,343 5,502 702 572 1,123 994 701 707

White	non-Hispanic Black	non-Hispanic Hispanic Asian	non-Hispanic

Table refers only to the sample of treated 40B renters. Race and ethnicity are self-reported and drawn from birth certificate data. Incarceration is defined as residing in a
federal detention center, federal prison, state prison, local jail, residential correctional facility, military jail, or juvenile correctional facility. Low-income children refer to the
fraction of children with parents who have incomes in the bottom quartile of the national income distribution relative to parents who have children in the same birth cohort
(Chetty et al., 2018). All outcomes except for those pertaining to racial demographics, education, and population density are logged for regressions before being converted
back to their original scale. Median household income, the percent of residents below poverty, and the percent of residents with at least a college degree are drawn from the
2010 census. Mean commute time is measured in minutes and was drawn from the 2000 census. All pollution data are drawn from estimates developed by the Center for Air,
Climate and Energy Solutions (CACES) using the models as described in Kim et al. (2020) and Saha et al. (2021). Ozone, sulfur dioxide, and nitrogen dioxide are measured in
parts per billion (ppb); carbon monoxide is measured in parts per million (ppm); PM2.5 and PM10 are measured in µg/m3; and ultrafine particulate matter is measured based
on population-weighted particle number concentrations (particle number/cm3). All other variables are drawn from Opportunity Insights and the Opportunity Atlas (Chetty
et al., 2018).
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