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ABSTRACT
In 1969, Massachusetts enacted State Statute Chapter 40B to
stimulate housing production in the Commonwealth, especially in areas
with few affordable housing resources. Although the statute has been
controversial, it has produced over 68,000 total units affordable to those
with modest incomes. However, there has been no study of where 40B
developments are locating or whether they are locating in areas of
opportunity.
I seek to fill this gap by investigating where 40B developments are
locating in the Boston Core Based Statistical Area (CBSA) and by creating
an Opportunity Index to measure whether they are locating in areas that
offer social and economic benefits to residents. I find that 40B
developments are located throughout the Boston CBSA. The results of the
analysis of my Opportunity Index and Indicators suggest that 40B
developments locate in areas with varying opportunity. Their locations are
generally better the average for the analysis area.
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I. INTRODUCTION
Massachusetts General Laws Chapter 40B §20-23 is a state statute
that was enacted to stimulate housing production in the Commonwealth,
especially in areas with few affordable housing resources. Chapter 40B
was legislated to combat exclusionary zoning practices implemented by
municipalities which made the production of affordable housing cost
prohibitive. By offering density bonuses and streamlining the permitting
process, Chapter 40B was intended to encourage the development of
housing.
The use of the statute has been controversial. Opponents argue
that the law does not require enough affordable units from developers,
that communities are unable to plan for its growth, and that 40B
developments strain municipal budgets and town services (Regnante and
Haverty 2003; Chemaly 2009; Magazu 2010). The number of units
produced through Chapter 40B has also so far been the only measure of
the statute’s success. Chapter 40B has been responsible for the
development of over 68,000 total units across the Commonwealth since
1969, over 35,000 of which are affordable units (email correspondence
with Anne Verrelli). Approximately 34% of all housing production in
Greater Boston between 2002 and 2006 (excluding the City) was through
Chapter 40B, including nearly 80% of all rental housing production
(CHAPA 2011).
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To date, no one has mapped the location of Chapter 40B
developments in Massachusetts. This may come as a surprise, given that
the statute is geographically focused on areas where barriers to
development contribute to the Commonwealth-wide shortage of housing
(Fisher 2013, 418). Chapter 40B developments by statute locate in
suburbs with low percentages of subsidized housing. It could therefore be
expected that the majority of 40B units are built in areas with relatively low
concentrations of low-income households. This assumption, however, has
yet to be examined in practice. To date, there have been no studies that
examine the extent to which 40B units have been developed in areas that
offer good schools, strong job markets, or access to transportation.
This omission is surprising in light of the extensive research and
policy attention to the value of locating affordable housing in areas
considered to be conducive for to improving residents’ social and
economic wellbeing. It is commonly believed that living in less
economically distressed neighborhoods can improve lives of residents
(Briggs, Popkin, and Goering 2010; Leventhal and Brooks-Gunn 2003;
Sanbonmatsu et al. 2011). It is also widely known and accepted that
community opportunity can vary widely. Opportunity can be defined as
neighborhood conditions and resources that are conducive to helping
residents in that community succeed (Reece et al. 2009, Appendix C). As
such, in recent years many housing programs have been re-examined
through a fair housing angle to make sure that they do not concentrate
2

poverty or increase segregation (Acevedo-Garcia et al. 2016, 610). An
important consideration has been whether programs locate housing in
areas which offer opportunity to residents.
This thesis maps aims to address this gap in our understanding of
the potential of inclusionary zoning policies such as Chapter 40B to
address this policy objective. It maps Chapter 40B developments to
illuminate the extent to which housing production that is spurred by the
statute has located in areas that are assumed to benefit the residents.
I consider two unanswered questions regarding Chapter 40B. The
first is where Chapter 40B developments and units are locating in the
Commonwealth. The second is the extent to which these developments
are locating in areas that offer opportunity to its residents.
Using a unique dataset of completed developments in which
MassHousing is the subsidizing agency, I first use ArcGIS to spatially
locate the completed developments in the Boston Core Based Statistical
Area (CBSA). I consider the geographic distribution of 40B developments,
the units produced, and whether there are clusters of affordable units.
Spatial analysis is used create an Opportunity Index for the Boston
CBSA; the Index incorporates seven Indicators, which include poverty
level, school proficiency, proximity to jobs, labor market engagement,
environmental health hazards, transportation costs, and access to public
transportation. For each completed Chapter 40B development, its Index
3

and Indicator scores that corresponded to its location are extracted and
analyzed.
I find that 40B developments are located throughout the analysis
area with a slight northwestern bias within the Boston CBSA. The results
of the analysis of my Opportunity Index and Indicators suggest that 40B
developments locate in areas with varying opportunity. Their locations are
generally better the average for the analysis area.
The thesis proceeds as follows. I first introduce Chapter 40B as a
housing production statute. I then consider the existing literature and
summarize the discourse around exclusionary zoning practices and
neighborhood opportunity. I present my methods and discuss my findings.
I close the thesis discussing my findings in relation to the literature, and
making recommendations for further research and for policy and practice.
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II. M ASSACHUSETTS STATE STATUTE CHAPTER 40B
Massachusetts General Laws Chapter 40B §20-23, also known as
the Comprehensive Permit Law, was the first state legislation directed at
mitigating the effects of exclusionary zoning practices (Stockman 1992). In
the 1960s, there was growing concern that local government regulation,
specifically zoning, can raise the cost of developing housing through
mechanisms such as minimum lot sizes. These mechanisms can price out
low- and moderate-income households whose use of public services cost
more than what they fund through property taxes (Stockman 1992; Fisher
and Marantz 2015).
It is a unique law that aims to generate private sector development
of affordable housing, using density bonuses and streamlined permitting
as incentive strategies.
Chapter 40B enables developers to apply to the local ZBA for one
comprehensive permit to build rentals and homes for sale. It was the
intention of 40B to simplify the lengthy process of obtaining approval from
various local boards and commissions which stretched out the
development process and increased costs. It also allows the ZBA to
approve individual developments that bypass local zoning ordinances and
subdivision regulations if 25% of its units are affordable to households
making less than 80% area median income (AMI) or 20% of the total units
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are affordable to households making less than 50% AMI (Regnante and
Haverty 2003).
The 80% threshold in defining “low and moderate income
households” is much higher than other housing programs promoting
affordable housing development. The Low-Income Housing Tax Program,
for example, sets aside affordable units for those making less than 30%
AMI.
Chapter 40B does not subsidize the developer for developing
affordable units. At the point that the developer decides to use Chapter
40B, the cost of creating affordable units is meant to be offset by
additional development rights, intended to make the development
economically viable (Hananel 2014, 2491).
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Figure 1: Localities in Massachusetts that have met the 10% statutory minima (SHI), as of 2014

Eligibility income levels for residents are determined by household
size (Marchant 2016). Municipalities are allowed to establish local
preference for up to 70% of the units (“Fact Sheet on Chapter 40B: The
State’s Affordable Housing Zoning Law” 2011). Developers are required to
restrict their profits to 20% for for-sale units and 10% per year for rental
units, unless indicated otherwise (CHAPA 2011).
The Department of Housing and Community Development (DHCD)
establishes the regulations and guidelines governing the use of 40B. It
also maintains the Subsidized Housing Inventory (SHI), which determines
what percentage of the housing units in a city or town is subsidized (Verrilli
2008).
7

What makes this law unique is that it allows developers whose
projects are denied to appeal the local decision to the state-level Housing
Appeals Committee (HAC) if the municipality in which the development is
proposed to be located does not have at least 10% of its total housing
affordable (Hananel 2014), as measured by the SHI.
A municipality can obtain a safe harbor from having a local ZBA
decision appealed to the HAC if 1) the municipality has at least 10% of its
total housing stock eligible on the SHI; 2) SHI eligible housing are on sites
comprising more than 1.5% of total land area zoned for residential,
commercial, or industrial land use; 3) the municipality has a certified
Housing Production Plan (HPP); or 4) DHCD has determined that the
municipality has made progress toward meeting statutory minima by
allowing a large residential project. As of 2014, only 48 of the 351
municipalities currently meet the 10% benchmark (see Figure 1) and only
5 municipalities have a certified HPP and therefore have safe harbor
status. The ability for the HAC to overturn decisions has been a main
source of controversy regarding the law.
Community concerns are often raised when a 40B development is
proposed. Pushback ranges widely, but largely involve the impact of
developing multifamily housing in an area that is otherwise zoned for
single-family.
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Studies regarding the location of 40B developments have focused
on their impact on the surrounding community. Residents are concerned
with decreased property values (DeGenova et al. 2009), but Pollakowski
et al. find that high-density mixed-income rental developments do not
affect the housing values of surrounding single-family homes (Pollakowski,
Ritchay, and Weinrobe 2005). Another concern is the impact of high
density developments on existing property owners by increasing fiscal
costs, especially if the development will house families with children
(Fischel 2004), but Stockman argues that this can be largely countered
through mixed-use developments (Stockman 1992). There are also
questions about the environmental impact of 40B developments,
specifically whether the social benefits outweigh the potential damage
development can cause (Fisher and Marantz 2015).
Studies around the developments’ impact on residents have been
more qualitative. In “Faces of 40B,” the Citizens’ Housing and Planning
Association (CHAPA) compiles stories profiling residents who got into 40B
developments through the lottery to highlight the benefit of the statute
(“The Faces of 40B: Profiles of Families in Affordable Housing” 2003).
The main metric for considering the success of the statute has
been the number of housing units that the statute has been able to
produce.
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Chapter 40B developments by statute locate in suburbs with low
percentages of subsidized housing. It could therefore be expected that the
majority of 40B units are built in areas with relatively low concentrations of
low-income households. Bratt and Vladeck find that municipalities with
Chapter 40B developments tend to have higher median incomes than
municipalities with no 40B developments (Bratt and Vladeck 2014)
It could be expected that the majority of 40B units are built in areas
with relatively low concentrations of low-income households, but there
have been no studies that examine the extent to which 40B units have
been developed in areas that offer good schools, strong job markets, or
access to transportation. Nor is there any language in the guidelines
requiring 40B developments to locate in specific areas.
There have been no studies that analyze where 40B developments
are locating. Nor have there been studies that consider the extent to which
40B developments are being built in areas that offer opportunity to its
residents.
The following literature review will contextualize why these two
considerations are significant.

10

III. LITERATURE REVIEW
In this section, I first contextualize Chapter 40B as a planning
strategy by discussing the history and impact of exclusionary zoning
practices. I then consider incentive strategies broadly. Finally, I consider
the literature surrounding neighborhood opportunity and housing programs
that improve mobility.
EXCLUSIONARY ZONING PRACTICES
Chapter 40B was created to combat exclusionary zoning and
complicated permitting practices in suburbs (Fisher and Marantz 2015)
which contributed to placing many neighborhoods of high opportunity out
of reach for low- and moderate-income residents.
Zoning is a legal tool used by local governments to regulate the use,
density, and form of development allowed on each parcel of land (Silver
2016). The zoning movement spread in the 1920s and was upheld as a
reasonable extension of police powers by the Supreme Court in 1926.
More recently, there have been instances in which it has been alleged that
local governments use it as a tool to facilitate segregation of people and
land uses (Silver 2016; Fisher and Marantz 2015).
Anthony Downs predicted in Opening Up the Suburbs that
exclusion of the poor from suburbs undermines the goal of true equality of
opportunity (Downs 1973). Academics have found evidence that suburban
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communities sought to protect property values by creating mechanisms to
maintain exclusivity in their neighborhood and protect their assets (Fischel
2004; Fisher 2013; Fisher and Marantz 2015; Heintzelman 2010). One of
these methods was though the use of the zoning code.
The logic behind using restrictive zoning practices in suburbs is to
protect single-family owner-occupied homes by forestalling the
development of apartments and commercial or industrial uses of land
(Fischel 2004). The primary forms of zoning abuse include exclusionary
zoning which restricts or prohibits multifamily housing or smaller homes
that are affordable to low- and moderate-income families; fiscal zoning,
which is used to minimize local property taxes by discouraging land use
such as for affordable housing that requires revenue; and NIMBYism (an
acronym for “not in my back yard”) which seeks to keep land from being
used in ways that the community dislikes, such as zoning against dumping
sites (Platt 2013).
Exclusionary zoning often comes in the form of minimum lot sizes,
large minimum floor space, and bans on multifamily housing (Hananel
2014); a 2006 land use study found that large lot requirements was the
biggest constraint for developers (Karki 2015). Zoning differentiates by
structure type so discussions of affordable housing and zoning revolve
around land use regulations negatively impacting the development of
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multifamily housing which is usually the type of housing most affordable to
low-and moderate-income residents (Schuetz 2009).
Community zoning codes that primarily zone for single-family
houses in large parcels of land inhibit increasing the supply of housing.
When demand outstrips supply, housing prices increase, pushing some
communities even further beyond the reach of many would-be residents.
In Massachusetts, planning autonomy of local governments has
resulted in exclusionary zoning practices preventing or limiting affordable
housing developments in their localities (Hananel 2014, 2489). Its strong
home rule tendencies (Fischel 2004), cultural preferences for low-density
housing common in New England, and fragmented political authority
(Schuetz 2009) have made multifamily development especially difficult.
INCENTIVE STRATEGIES
There have been many efforts to combat the issue of exclusionary
and out-of-date zoning ordinances in Massachusetts. Chief among them
are Chapter 40B. With density bonuses and expedited approvals, it is
considered an incentive strategy method to develop affordable housing
without direct subsidy.
Density bonuses are an incentive for developers to build at a
greater density level than allowable in exchange for providing public
amenities (Angel 1992). In the case of Chapter 40B, the public amenities
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are units affordable to those making less than 80% AMI. The streamlined
permitting process can expedite the approval process.
Chapter 40B is considered a state law that can supplement or
replace inclusionary zoning ordinances. Inclusionary zoning ordinances,
commonly used throughout the country, require housing developers to set
aside a fraction of new units in a development for households of low- or
moderate-incomes (Ellickson 1980) or incentivizes them to do so (Schuetz,
Meltzer, and Been 2011).
Chapter 40B requires political commitment to negotiate the terms
and a market that can support the below-market units. However, like
inclusionary zoning ordinances, it can aid in deconcentrating poverty and
economically diversifying neighborhoods in hot markets (McClure 2008).
HOUSING LOCATION AND SOCIO-ECONOMIC OPPORTUNITY
Low- and moderate-income households face tradeoffs between
affordability of living in certain neighborhoods and the opportunities
associated with them (Acevedo-Garcia et al. 2016), with high prices
reflecting the high premiums placed on living in neighborhoods with good
schools, clean air, low crime, and access to public transportation. Families
being priced out of these suburban areas are frequently found to be
excluded from high quality public goods (Schuetz 2009). This has serious
consequences for low- and moderate-income residents unable to access
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employment opportunities or quality education for children (Krefetz 1979)
because they are unable to afford housing in these areas.
Living in less economically distressed neighborhoods can improve
the lives of residents (Sanbonmatsu et al. 2011), so there has been a
push by academics and advocates to consider where affordable units are
located in order to improve access to areas of opportunity.
Housing segregation in the United States is the result of deliberate
actions, both policies established by the federal and state governments
and acts of individual discrimination (Seitles 1998). White flight, a trend in
which White Americans used Federal Housing Administration’s federally
insured mortgage programs to move to segregated suburbs, left inner
cities for the influx of Black Americans moving to industrial cities
(Schwartz 2014). The segregation of neighborhoods, combined with
decrease in employment opportunities and urban renewal programs
(Briggs, Popkin, and Goering 2010) led to great inequality as the public
services available in the neighborhoods varied greatly.
This history has led to poor households facing exposure to the most
distressed and dangerous neighborhoods (Briggs, Popkin, and Goering
2010). With high unemployment rates, high proportion of residents
receiving welfare, and rampant crime, whole neighborhoods were marked
by a lack of opportunity.
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Opportunity refers to neighborhood conditions and resources that
can help residents in that community succeed (Reece et al. 2009,
Appendix C). Indicators vary by study, but tend to focus on characteristics
such as school quality, poverty levels, availability of jobs, and
environmental considerations. Galster and Killen separates opportunity
process from prospects. Process refers to the way markets and
institutions utilize the abilities of the residents, while prospects refers to
the expected socioeconomic outcomes resulting from life decisions such
as education (Galster and Killen 1995).
Access to opportunity is critical, because studies have shown how it
plays a significant role in life outcomes (Reece et al. 2009). Knowing the
variation in opportunity therefore is the first step in crafting policies to
improve the quality of life of residents.
A range of policies have been enacted to attempt to counter the
concentration of poverty and the resulting variation in opportunity. Chief
among them were the Moving to Opportunity (MTO) for Fair Housing
Demonstration program. It was motivated by the finding that prospects for
escaping poverty are particularly poor in these areas (Briggs, Popkin, and
Goering 2010). In 1994, the experiment gave some families the
opportunity to move to less poor neighborhoods through a voucher
program to see the educational and employment outcomes of households
who were able to live in neighborhoods of high opportunity. Another was
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the HOPE IV program, which was designed to redevelop public housing.
The program removes developments and replaces them with lowerdensity mixed-income developments. Both programs were designed to
disperse low-income residents.
The results of housing programs aimed to deconcentrate poverty
have been mixed. Some studies suggest that MTO has resulted in few
long-term effects on economic self-sufficiency for adults (Sanbonmatsu et
al. 2011). Others stress that significant impacts non-economic (Leventhal
and Brooks-Gunn 2003). The HOPE IV program has been criticizing for
reducing the number of affordable units available to residents (Schwartz
2014).
Nevertheless, much research has identified positive benefits to
residents who are able to move to lower-poverty neighborhoods,
especially for children and young adults. For example, some studies have
found that children benefited from MTO as measured by college
attendance rates and earnings (Chetty, Hendren, and Katz 2015). Adults
who removed reported fewer mental distress symptoms (Leventhal and
Brooks-Gunn 2003).
Questions about where Chapter 40B developments are locating
and whether they have been able to locate in areas of opportunity have
not been studied. In the next section, I go through my methods that I used
to consider these two questions.
17

IV. METHODS
My approach to analyze the geographic distribution of Chapter 40B
developments is as follows. I first converted the dataset of Chapter 40B
developments and locate them in space. Then, to analyze the variation in
opportunity across the Greater Boston area, I created an Opportunity
Index that incorporates seven indicators. I was then able to extract the
Opportunity Index and Indicator scores for all the developments in the
study area and contextualize my findings.
ArcGIS was used to spatially locate the 149 completed 40B
developments that are in the Boston Core Based Statistical Area (CBSA).
As one of the subsidizing agencies of Chapter 40B, MassHousing has
maintained a database of 812 developments since 1999. Of these, 411
are currently in the pipeline including 188 that have been constructed.
Municipalities within Massachusetts situated in the Boston Core
Based Statistical Area were used as the study area, as seen in Figure 2. A
CBSA is defined by the Office of Management and Budget (OMB) and
consists of an urban center with a population of at least 10,000 and its
adjacent counties that are economically linked and accessible by
commuting. The city of Boston is removed from this analysis because
Chapter 40B cannot be applied in Boston.
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Figure 2: Municipalities in the Boston CBSA (analysis area)

This thesis restricts its analysis to the 149 40B developments
completed in the Boston CBSA based on the assumption that developers
who chose to build in the Boston CBSA are attracting households that
19

commute into the city, and therefore are fundamentally different from 40Bs
built in central and western Massachusetts. The CBSA can also be
expected to capture the housing market because there is a premium
associated with living in an area that is commutable to Boston.
Opportunity maps are often created to reflect the multiple factors
that contribute to a neighborhood’s opportunity by incorporating many
indicators into a single measure. They show the geographic distribution of
opportunity by mapping and visualizing the opportunity that exist in
neighborhoods (Reece et al. 2009).
They are often created to reflect the multiple factors that contribute
to a neighborhood’s level of opportunity by incorporating many indicators
into a single measure. For example, the Kirwan Institute’s study of the
Greater New Orleans region incorporated 24 indicators across four
opportunity categories – education, environment and health, economic
opportunity and mobility, and housing and neighborhoods (Reece et al.
2015). Their study of Connecticut incorporated 11 indicators across three
opportunity categories of educational opportunity, economic opportunity,
and neighborhood/housing quality (Reece et al. 2009).
While there have been opportunity maps made of Massachusetts
(Reece and Gambhir 2009), my hope is to combine the analysis of
neighborhood opportunity with the location of Chapter 40B developments.
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For this study to quantify the level of opportunity throughout the
Boston CBSA, I chose to focus on seven indicators. These include poverty
level, school proficiency, proximity to jobs, labor market engagement,
environmental health hazards, transportation costs, and access to public
transportation. The first six were made available by the US Department of
Housing and Urban Development (HUD), while access to public
transportation was created for this thesis.
The six HUD indicators were found on HUD’s portal. A rule
published in 2015 by HUD under the Obama Administration committed
HUD to provide local and regional community data with the intention that it
will enable communities to better assess fair housing issues. Part of the
Fair Housing Act’s “affirmatively further fair housing” rule, it charges
HUD’s program participants to “take significant actions to overcome
historic patterns of segregation, achieve truly balanced and integrated
living patterns, promote fair housing choice, and foster inclusive
communities that are free from discrimination” (Office of the Secretary
2015, 1) (1). This portal includes data around the ability for residents to
access opportunity afforded by key community assets (Office of the
Secretary 2015, 2) (2). These indicators were chosen because the data
released by the agency is widely used and available.
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HUD created each of its indicators by collecting information by
census tract and scoring them between 1 and 100. The descriptions of the
six HUD indicators are summarized in Table 1.
Table 1: The 6 HUD Open Data Indicators
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I downloaded these scores and categorized them into five quantiles.
This was done to simplify the data, as looking at five categories of
opportunity is more manageable than considering score that range from 1
to 100. The lowest quantile was given a score of 1 which is associated
with very low opportunity. Each successive quantile was given a score of 2
through 5, with the highest quantile receiving a score of 5 which is
associated with very high opportunity.
To create the Indicator about access to transportation, I used
ArcGIS and created a street network analysis which calculates how long it
takes to get from one place to another based by mapping the streets. I
then gave a score of 5 (very high opportunity) to areas in which people
can walk to a MBTA “T” stop (metro station) within 20 minutes. A score of
4, 3, and 2 (high, moderate, and low opportunity) were given to areas
where people can drive to a commuter rail stop within 5, 10, and 15
minutes respectively. Finally, a score of 1 (very low opportunity) was given
to areas where none of the above is true.
Every 300ft-by-300ft area in the analysis area was given scores
between 1 and 5 for all seven Indicators.
The Index aggregates these seven indicators. I added the scores
for all Indicators for each 300ft-by-300ft area making the highest possible
score 35. This was then divided by 5 to create five categories of
“opportunity” which include very low, low, moderate, high, and very high.
23

As discussed above, the literature suggests that high housing
prices reflect the high premiums placed on living in neighborhoods with
good schools, clean air, low crime, and access to public transportation
(Acevedo-Garcia et al. 2016; Briggs, Popkin, and Goering 2010). This
makes moving to areas that offer opportunity challenging for low-income
residents.
To discern that these factors that capture opportunity impact home
prices, I chose to run individual regressions using home values of towns
as my dependent variable and my Index and each of my Indicators as
independent variables. The results are shown in Table 2.
A one unit increase in Opportunity Index or Indicator scores led to a
statistically significant increase in median home values per town with the
exception of two Indicators. A unit increase in School Proficiency Indicator
score did not lead to a statistically significant increase in home values.
This may be because HUD considers school proficiency by looking at 4th
grade reading scores rather than high school standardized test scores,
which are more common.
Another exception was a statistically significant decrease in home
prices with every unit increase in the Environmental Health Hazard
Indicator. This regression suggests that a one unit increase in the
Indicator – which means having less carcinogenic, respiratory, and
neurological hazards in the air – decreases home prices. This may be
24

because air is cleaner outside of large cities, and home prices are more
affordable in the municipalities that are far from the city. Additionally, the
air in the Boston area is clean compared to other parts of the country, so
this Indicator’s results may be more affected by the location rather than
the air quality.
Table 2: Regression results

The results of the regressions suggest that the Opportunity Index
and Indicators follow expectations established by the literature, that high
opportunity areas are associated with higher home prices, which prices
out low- and moderate-income households.
25

The Index and Indicator scores for each of the 149 40B
developments were then extracted. For each development, I had an Index
and Indicator score that ranged from 1 to 5, which corresponded with very
low, low, moderate, high, and very high opportunity.
I considered the distribution of Index scores by developments and
by affordable units. Looking at the number of affordable units in each
quantile of opportunity allowed me to consider Chapter 40B as a mobility
program enabling lower-income residents to live in areas that would
otherwise be less accessible.
I then compared the average Index and Indicator scores for the
entire analysis area with the average Index and Indicator scores for
developments and affordable units. This allows me to make
generalizations about Chapter 40B as a whole.
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V. FINDINGS: LOCATION OF 40B DEVELOPMENTS AND
AFFORDABLE UNITS
My findings regarding the location of 40B developments and units
are presented here as follows.
First, I show where developments are located in the analysis area. I
consider the geographic distribution of 40B developments by finding its
directional distribution. I then consider the variation in the sizes of
developments across the Boston CBSA, separating rental from
homeownership. Third, I consider the number of affordable units built. I
see whether there are clusters of affordable units or outliers across
developments in the analysis area.
I.

LOCATION OF 40B DEVELOPMENTS

Figure 3 shows the location of the 149 completed 40B
developments in the Boston CBSA. As seen in Table 3, these include 108
homeownership developments and 41 rental developments.
Table 3: Number of homeownership and rental developments in
analysis area
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Figure 3: Location of 40B developments in analysis area, mean
center, and directional distribution
The developments are spread throughout the analysis area,
although there appear to be clusters in the northern part of the analysis
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area. To understand the geographic distribution of 40B developments in
the analysis area, Figure 3 also shows the mean center of the 40B
developments (the mean location of all developments) as well as the
directional distribution of 40B developments. The mean lands in the
Allston/Brighton area of Boston, which suggests that the 40B
developments are centered around the northern part of Boston. The oval
associated with the directional distribution of 40B developments
designates where 68% of the developments are located. There is a slight
bias of developments locating in the municipalities to the northwest of
Boston.
II.

DISTRIBTUION OF 40B UNITS

The 149 completed MassHousing 40B developments produced
9,752 total units, including 2,674 affordable units. Although rental
developments made up only 27.5% of the total developments, they
produced more units than homeownership units, as seen in Table 4.
Table 4: Number of homeownership and rental units produced in
analysis area
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Figure 4: Number of units per development
Figure 4 shows the size of developments based on the number of
units produced, separating homeownership developments from rental. It is
evident that there is wide variation in the number of units per development.
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The average homeownership development has 32 units while the average
rental development has 44 units. The largest homeownership
development is 268 units while the largest rental development is 387 units.
Table 5: Development size by the number of units, separating rental
and homeownership

Table 5 summarizes the distribution of unit sizes for
homeownership and rental developments. Of all the rental developments,
63% have more than 100 total units, while only 6% of the homeownership
developments exceed 100 total units. This suggests that rental
developments, although fewer in number, produce more units than
homeownership developments.
III.

AFFORDABLE UNITS

In this thesis, I consider the number of affordable units built so to
consider the extent to which Chapter 40B acts a mobility program enabling
lower-income residents to move to areas of opportunity.
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Table 6 summarizes the range of development sizes based on the
number of affordable units built. Of the 108 completed MassHousing
homeownership developments, 76% had less than 10 affordable units.
This is compared to 15% of rental developments that had less than 10
affordable units. The largest homeownership development, found in
Natick, produced 67 affordable units. The largest rental
development in New Bedford developed 173 affordable units.
Table 6: The number of affordable units, separating rental and
homeownership developments

To see if there are concentrations of affordable units (both
rental and homeownership) built under Chapter 40B , a cluster
analysis can be found in Figure 5. There are clusters of 40B
developments that produced large numbers of affordable housing
in the neighboring areas just to the south of Boston . There are
three rental and two homeownership developments across
Braintree, Weymouth, and Stoughton that produced 183
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affordable rental units and 93 affordable homeownership units in
total. There is also a cluster to the north in Tyngsboroug h, with
an all affordable rental development that produced 72 units .
There are two developments with many affordable units
surrounded by developments with few units, which is a hig h
outlier signified by the pink dots. There are also two
developments with few affordable units, surrounded by
developments with many affordable units. These are shown with
light blue dots. There are no low clusters, defined as areas in
which developments that produced few affordable units are in
close proximity to other developments with few affordable units.
This suggests that the smaller developments which produce few
affordable units are spread out throughout the analysis area.
This section considered the location of completed Chapter
40B developments and the distribution of units. In the following
section, I consider the location of the developments through the
lens of opportunity.
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Figure 5: Cluster of affordable units
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VI. FINDINGS: OPPORTUNITY INDICATORS
In this section, I consider the seven Opportunity Indicators that are
included in the Opportunity Index. The Indicators include six HUD-created
metrics relating to the ability for residents to access opportunity afforded
by community assets. Their Indicators include the level of poverty, school
proficiency, jobs proximity, labor market engagement, transportation costs,
and levels of environmental health hazards. The data were made available
through HUD’s portal and were summarized in Table 1. As discussed in
the Methods section, I created the seventh Indicator, which involves
quantifying access to MBTA stations by foot and by car.
For each of the seven Indicators, I present the Opportunity Indicator
map results. I overlay the location of 149 40B developments in the
analysis area and extract the opportunity score for each location. I then
look at the distribution of 40B developments and affordable units across
the spectrum of Opportunity Indicator scores. I also consider the average
Indicator score for both developments and affordable units and compare
them to the average Indicator score for the Boston CBSA. The metric of
looking at averages allow me to generalize Chapter 40B. The results are
summarized in the tables below the figures.
By considering the Opportunity Indicator scores of the affordable
units, I consider whether the statute is better at locating in areas that offer
high opportunity as it relates to some metrics over others.
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1. LOW POVERTY INDICATOR

Figure 6: Low Poverty Indicator
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HUD’s Low Poverty Indicator considers family poverty rates and the
percentage of households receiving public assistance in the form of cash
welfare. “High opportunity” as defined by this Indicator means lower
percentages of families experiencing poverty as calculated by HUD.
As seen in Figure 6, the areas of high opportunity are scattered
throughout the analysis area. In general, the municipalities in the inner
ring around Boston seem to be associated with more opportunity than
municipalities farther away. However, municipalities just to the north of
Boston like Cambridge and Somerville seem to have pockets of areas with
higher proportions of residents receiving cash welfare. Municipalities in the
southern portion of the analysis area also seem to be associated with
lower opportunity.
Of the 149 total developments in the Boston CBSA, 109
developments (70%) are in areas with at least moderate level of
opportunity as calculated by the Low Poverty Indicator. Of these, 41
developments (38%) are in areas of high opportunity and 30
developments (28%) are in area associated with very high opportunity.
Thirty developments (20%) are in areas of very high opportunity.
The developments in areas associated with at least moderate
opportunity produced 1,826 affordable units, or 69% of the total. However,
31% (818 units) of all affordable units are in areas of low opportunity with
407 units (15%) locating in areas of very low opportunity.
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The average Low Poverty Indicator score for the whole analysis
area is 2.95 out of 5, which suggests a moderate level of opportunity. The
average Low Poverty Indicator score for all 149 developments was 3.22
while the average score for all 2,674 affordable units was 3.24, which also
equate to a moderate level of opportunity as defined by this Indicator. This
metric of using averages to compare the developments and affordable
units with the area average suggests that the developments are locating in
areas that offer slightly higher opportunity than the area average.

2. SCHOOL PROFICIENCY INDICATOR
The School Proficiency Indicator was created by HUD to capture
school quality. It uses fourth graders’ standardized test scores in reading
and math to compare school districts.
The Indicator map in Figure 7 shows that there aren't concentrated
areas of high or low opportunity. Rather, there is quite a variation
throughout the analysis area.
The majority of developments (55%) are located in areas of at least
moderate-quality schools as defined by test scores. This equates to 84
developments accounting for 1,631 affordable units. This is lower, for
example, than the 70% of developments located in above-moderate areas
as defined by the Low Poverty Indicator. More than two in five
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developments are located in areas of low opportunity, with 40% of those
developments locating in areas of very low opportunity.
While 1,631 affordable units or 61% are in areas of at least
moderate opportunity, 39% of the affordable units that are in areas of low
opportunity, of which 41% are in areas of very low opportunity.
The average opportunity for the analysis area as defined by the
School Proficiency Indicator is 2.90 out of 5, which suggests close-tomoderate opportunity. The average for developments and affordable units
were both slightly higher than the average, although the spread spanned
less than a tenth. The results of comparing averages suggest that the
opportunity associated with where Chapter 40B is locating its
developments and affordable units are average for the area.
To measure school quality, HUD chose to use fourth grade
standardized test scores from reading and math. A more common
approach in opportunity mapping is looking at high school standardized
test scores. This metric may have limitations due to what it chooses to
concentrate on.
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Figure 7: School Proficiency Indicator
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3. JOBS PROXIMITY INDICATOR

Figure 8: Jobs Proximity Indicator
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The Jobs Proximity Indicator, as defined by HUD, quantifies the
accessibility to employment centers by calculating the distance to all jobs
in the Boston CBSA from residential neighborhoods.
The areas of higher opportunity as defined by this Indicator and
shown in Figure 8 are concentrated in the municipalities close to the city of
Boston. The municipalities further from Boston largely are associated with
lower levels of opportunity. Exceptions of high opportunity areas can be
found in the southern part of our analysis area.
Of the 149 total 40B developments in the analysis area, 92
developments (62%) are in areas of at least moderate levels of
opportunity according to the Jobs Proximity Indicator. However, close to
two in five developments are in areas with low and very low opportunity.
Of the total 2,674 affordable units built in the analysis area, 862 of
these units (32%) are in areas of very low opportunity. This proportion is
much higher than the percentage of affordable units locating in low
opportunity areas as measured by the Low Poverty Indicator (407 units or
15%) or the School Proficiency Indicator (424 units or 16%). Access to
employment opportunities benefit all residents, but especially those who
are making less than 80% AMI. According to this metric of access to jobs,
it appears that 40B developments are doing a poor job in locating in areas
that offer easy access to job centers in the area.
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However, 54% of affordable units are in areas associated with at
least moderate opportunity. Further, 424 affordable units are in areas with
very high opportunity. So more than half of the units are locating in areas
with moderate, high, or very high jobs proximity.
The average Indicator score for the entire analysis area was 2.92.
This suggests close to moderate level of opportunity. The average
development Indicator score is 3.09 out of five, which is higher than the
CBSA average. However, the average Indicator opportunity score for
affordable units is lower than the CBSA average, at 2.80. This suggests
that affordable units are locating in areas with greater distance from jobs
than the average. Jobs proximity benefits residents living in below-market
units.

4. LABOR MARKET ENGAGEMENT INDICATOR
HUD’s definition for Labor Market Engagement takes level of
employment, labor force participation rates, and educational attainment
into account.
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Figure 9: Labor Market Engagement Indicator
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The high opportunity areas in the analysis area are predominantly
in municipalities to the east and northeast of the city of Boston. As seen in
Figure 9, there are also pockets of high opportunity areas on the western
coast to the south of Boston. These areas have high proportions of
households in the labor market. The municipalities in the southern parts of
the analysis area are associated with low opportunity.
Close to two-thirds of all developments (96 developments or 64%)
are located in areas with at least moderate levels of opportunity as defined
by the Labor Market Engagement Indicator. Of these, 36% are in areas of
very high opportunity and 26% are in areas associated with high
opportunity. Of the 149 total developments, however, 52 developments
(36%) are in areas of low opportunity, with 21 developments locating in
areas associated with very low opportunity.
Of the affordable units built through 40B, more than seven out of
ten units (1,934 units) are in areas with at least moderate opportunity.
However, one in ten units are in areas of very low opportunity and another
18% of affordable units are in areas of low opportunity (257 and 483 units
respectively).
The average Indicator score for the analysis area is 2.96 out of 5.
The average score for developments and affordable units are 3.14 and
3.21 respectively. This suggests that Chapter 40B developments are
locating in areas with higher labor market engagement than the average
45

for the area. The average for affordable units is slightly higher than the
average for developments. This suggests that the developments locating
in areas associated with more opportunity are producing more affordable
units.

5. ENVIRONMENTAL HEALTH HAZARDS INDICATOR
HUD’s Environmental Health Hazards Indicator considers air quality
hazards based. High opportunity as defined by this Indicator suggests low
levels of carcinogenic, repertory, and neurological hazards.
As seen in Figure 10, municipalities close to Boston and other
population centers like Lowell report higher levels of air quality hazards.
This translates to lower scores on the Opportunity Indicator. The
municipalities that are farther away from the City of Boston report higher
opportunity as measured by this Indicator.
Less than half of the developments (61 developments or 41%) are
in areas of at least moderate levels of opportunity. Of these, 13
developments (21%) are in areas of very high opportunity. Of the 149
developments, a quarter of developments are in areas of very low
opportunity and another third of developments are in areas of low
opportunity.
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Figure 10: Environmental Health Hazard Indicator
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Thirty-five percent of all affordable units (957 units) are in areas of
at least moderate opportunity. Only 3% of all units are in areas of very
high opportunity. Close to two-thirds of affordable units are in areas of low
and very low opportunity. A quarter of all affordable units are in areas of
very low opportunity.
The average Indicator score is 2.94, which is almost at moderate
opportunity. Both the development average and affordable unit average, at
2.46 and 2.22 respectively, are lower than the CBSA average and suggest
low opportunity. This suggests that on average, Chapter 40B is locating in
areas associated with higher levels of carcinogenic, repertory, and
neurological hazards than the area average.

6. TRANSPORTATION COST INDICATOR
The Transportation Cost Indicator was created by HUD to estimate
the transportation costs associated with a 3-person single-parent family
with income of less than 50% AMI. The lower the transportation costs
associated with commuting, the higher the Indicator score.
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Figure 11: Transportation Cost Indicator
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The results can be seen in Figure 11. The municipalities close to
Boston are associated with higher levels of opportunity as measured by
this Indicator. The city of Lowell and town of Lawrence also scored higher
than their surrounding areas and the rest of the analysis area. The
municipalities further away from the city of Boston, especially those in the
south of the Boston CBSA, are associated with lower levels of opportunity.
Using this metric, more than two-thirds of developments (107 or
72%) are located in areas of at least moderate opportunity. Of these, over
one in five are in areas of very high opportunity. Only 28% of
developments (42) are in areas of low opportunity, of which only a third
are in areas of very low opportunity.
It is especially impressive 89% of all affordable units in analysis
area are in areas of at least moderate opportunity. Of these, 32% of the
unit are in area of very high opportunity. Only 3% of the total affordable
units are in areas of very low opportunity, although this still accounts for
89 households who are in areas associated with high transportation costs.
Another 227 affordable units (8% of the total) are in areas with low
opportunity.
The average Transportation Cost Indicator for the analysis area is
2.85, which is associated with low opportunity. The average for all
developments is 3.21, which equates to moderate opportunity and is
higher than the average for the area. The average score for affordable
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units is 3.70, which is almost a whole point above the CBSA average. This
suggests that Chapter 40B is effective in locating below-market units in
areas associated with lower transportation costs than other parts of the
analysis area.
This is especially striking because suburbs, which is where Chapter
40B was legislated to spur housing production, is not always associated
with commutability.

7. MBTA ACCESS INDICATOR
The seventh Indicator included in the Opportunity Index is a one I
created which considers MBTA access. Assuming again that those
choosing to live in the Boston CBSA do so with the intention of being able
to commute, this Indicator seeks to capture the ease in which one can
access public transportation. Very high opportunity is defined as areas in
which you can walk to a T stop within 20 minutes. High, moderate, and
low areas are defined as those where one can drive to a commuter rail
stop within 5, 10, and 15 minutes respectively. Finally, very low
opportunity areas are defined as areas where none of the above are true.
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Figure 12: MBTA Access Indicator
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The results of my analysis can be seen in Figure 12. The areas that
have access to the T are only the areas immediately around Boston. The
Commuter Rail lines to many parts of the analysis area. There are areas
in the south of the analysis area such as in Plymouth and Mattapoisett that
have no access to the MBTA. Municipalities in the border with New
Hampshire to the north also have some pockets of areas with no access
to transportation as defined by this Indicator.
Of the 149 developments, 109 or 72% are in areas of at least
moderate level of access. Of these, 11% (12 developments) are in areas
of very high opportunity and 41% (45 developments) are in areas of high
opportunity. Ten developments are in areas of very low opportunity, which
makes up 7% of the total. Another 32 developments (21%) are in areas of
low opportunity.
Of all of the affordable units in the completed MassHousing 40B
developments in the analysis area, 70% are in areas of at least moderate
opportunity. Of these, 15% (277 units) are in areas of very high
opportunity, and over half of the units (52% or 976 units) are in areas of
high opportunity. Approximately one in ten affordable units are in areas of
very low opportunity (247 units or 9%) and one in five affordable units are
in areas of low opportunity (541 units or 20%).
The average Indicator score for the Boston CBSA is 2.72, which
equates to low opportunity. The average score for the 149 developments
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is 3.11 out of 5, which equates to moderate opportunity. The average
Indicator score for the affordable units in the analysis area is 3.19, which
also equates to moderate levels of opportunity. Both the development
average and the affordable unit average are above the CBSA average.
This suggests that Chapter 40B developments and units are locating in
areas with more MBTA access than the average for the area.
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VII. FINDINGS: OPPORTUNITY INDEX SCORES
In this section, I present my findings that resulted from the creation
and application of the Opportunity Index to the location of 40B
developments and affordable units. This Index is a composite of all seven
Indicators discussed in the previous section. The aggregation of the
Indicators allows us to consider all at the same time, weighted equally.
As with each of the seven Indicators, I show the Opportunity Index
map and consider how Opportunity Index scores vary throughout and
within municipalities. I extract the Opportunity Index scores for all
developments. I then consider the distribution of Index scores and
compare the average Index score with the average scores for the
developments and affordable units.
The Opportunity Index for the Boston CBSA is seen in Figure 13.
Very high opportunity areas are illustrated in blue and the very low
opportunity areas in red. A wide variation can be seen across the analysis
area, although higher opportunity areas seem to concentrate around the
city of Boston and the areas of lower opportunity are in the outer suburban
municipalities. Variation can also be seen within the boundaries of a
municipality.
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Figure 13: Opportunity Index
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Areas of high opportunity can be seen primarily in the municipalities
to the west of Boston. Brookline, Newton, and Needham are areas with
40B developments that score very high on the Opportunity Index. Similarly,
the Index signifies that coastal municipalities to the southeast of Boston
such as Cohasset, Scituate, and Duxbury have high opportunity. Areas of
low-opportunity can be seen in the northwest edges of the analysis area in
towns bordering New Hampshire such as Ashby, Dunstable, and Dracut
as well as towns inland such as Billerica and Tewksbury. Similarly, the
towns in the southern municipalities also have lower opportunity.
Over half of 40B developments (55% or 82 developments) are
located in areas that have at least moderate levels of opportunity. Among
these, 33% (27 developments) are located in areas of very high
opportunity as defined by the Index. However, not all of the 40B units are
located in areas that offer such potential benefits. In fact, 21 developments
(14%) are in areas of very low opportunity and 46 developments (31%)
are located in areas of low opportunity.
A considerable proportion of the affordable units are located in
areas that offer better than average opportunities as captured by the Index.
The majority of affordable units (60% or 1,596 affordable units) are located
in areas of at least moderate opportunity. This suggests that many
households making less than 80% AMI are benefiting from the program,
as the 3 in 5 households are able to live in areas that offer better than
moderate opportunity as defined by the Index. However, a tenth of units
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(228 units) are in areas of very low opportunity. Another 32% of units (850
affordable units) are in areas of low opportunity.
The average Index score for the entire Boston CBSA is 2.65, which
equates to low opportunity. The average Index score for the 149
developments is 2.96 out of 5, which is higher than the area average. The
average for the 2,674 affordable units is also higher than the area average
at 3.07, which equates to moderate opportunity.
Looking at the aggregated Opportunity Index, it is evident that the
majority of developments are locating in areas with at least moderate
opportunity. Three in five affordable units developed through Chapter 40B
located in areas with at least moderate opportunity.
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VIII. SUMMARY
I consider two broad research questions in this thesis. The first is
about where Chapter 40B developments are locating. The second is the
extent to which Chapter 40B has located developments in areas that offer
opportunities for social and economic advancement to low-income or
moderate-income residents.
The map of developments shows that the completed MassHousing
40B developments are located throughout the Boston CBSA, although
with a slight northwestern bias. The size of developments varies widely.
Rental developments tend to have more units than homeownership
developments. There are some clusters of developments with a large
number of affordable units as well as some outliers.
Table 7: Summary of Opportunity Index and Indicator scores for
developments, comparing low, moderate, and high opportunity

Table 7 summarizes the distribution of Index and Indicator scores
across low (combining very low and low opportunity), moderate, and high
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(combining high and very high opportunity) for the 149 developments in
the Boston CBSA. As discussed in the previous section, approximately
two in five developments are in high opportunity areas (55 developments)
while close to a half are in areas of low opportunity (67 developments).
Considering the Indicators, Chapter 40B was most successful in
locating developments in areas with high opportunity as defined by the
Low Poverty Indicator, in which close to a half of developments (71
developments or 48%) are in areas of high opportunity. Forty-four percent
of developments (65 developments) are located in areas with access to
jobs as defined by the Jobs Proximity Indicator. Two in five developments
are located in areas with high opportunity as defined by the Labor Market
Engagement Indicator.
However, many 40B developments were in locations that scored
low on other opportunity indicators. Three in five developments located in
areas of low opportunity as defined by the Environmental Health Hazards
Indicator. Only 22% of developments located in areas with low
carcinogenic, repertory, and neurological hazards. Although the air quality
in Massachusetts is not dangerous, this may have implications for young
people living in 40B developments. Forty-five percent of developments (65
developments) located in areas that are associated with low opportunity
as measured by the School Proficiency Indicator.
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Table 8: Summary of Opportunity Index and Indicator scores for
affordable units, comparing low, moderate, and high opportunity

Table 8 summarizes the distribution of Index and Indicator scores
across the three categories of opportunity for the 2,674 affordable units in
our analysis area.
Considering the Opportunity Index scores, 40% of affordable units
(1,042 units) are located in areas of high opportunity and an almost equal
proportion of units (40% or 1,078) are in areas of low opportunity.
Approximately three in five affordable 40B units in the analysis area are
located in areas of high opportunity as defined by the Transportation Cost
Indicator, and only 12% of units (316) are located in areas of low
opportunity. Forty-seven percent of affordable units located in aras with
high access to the MBTA. Close to a half of affordable units (46% or
1,243) are in areas of high opportunity as measured by the Low Poverty
Indicator, while 32% are in areas of low opportunity.
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Close to two-thirds of all affordable units (1,717 units) located in
areas of low opportunity as defined by the Environmental Health Hazard
Indicator. A half of affordable units located in areas with low opportunity as
measured by the Jobs Proximity Indicator, while two in five developments
located in areas closer to jobs.
Table 9: Summary of average Index and Indicator scores, comparing
the analysis area, development, and affordable unit averages

Table 9 summarizes the average Index and Indicator scores for the
analysis area, the developments, and affordable units. The average Index
score for the 149 developments was 2.96, which is higher than the
analysis area average of 2.65. The average Index score for all affordable
units of 3.07 was also higher than the area average. This suggests that
Chapter 40B has on average located its developments and affordable
units in areas of higher opportunity than the average for the Boston CBSA.
The development Indicator score averages were higher than the
CBSA average for all Indicators except the Environmental Health Hazard
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Indicator. The average Indicator scores of all affordable units in the
analysis area were also generally higher than the average Indicator scores
for the analysis area. The two exceptions were the Jobs Proximity and
Environmental Health Hazard Indicators. This suggests that the
developments and affordable units developed in the analysis area through
the use of Chapter 4B are locating in areas that offer more opportunity
than the average in the area.
The three metrics summarized above considering the extent to
which Chapter 40B is able to locate in areas of opportunity suggest a
mixed bag. There are some metrics by which Chapter 40B is more
successful than others. Overall, the locations offered the greatest
opportunity with respect to placing residents in areas with low poverty,
MBTA access, and low transportation costs. However, Chapter 40B has
been less successful in placing residents in areas with good air quality and
proximity to jobs.
When comparing average Index scores, scores suggested that
Chapter 40B developments and affordable units are located in areas that
offer moderate levels of opportunity but better than the analysis area
average.
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IX. DISCUSSION OF FINDINGS AND THEIR LIMITATIONS
This thesis has been a first step toward documenting the spatial
distribution of 40B developments. My aim was to also investigate the
extent to which the statute contributes to creating opportunities for low- to
moderate-income households to locate in areas considered conducive to
social and economic opportunity. Neither of these have been studied prior
to this thesis.
By statute, Chapter 40B developments must locate in localities with
low percentages of subsidized housing. It may therefore be expected that
the majority of 40B units are built in areas with relatively low
concentrations of low-income households (Bratt and Vladeck 2014). It
could be expected that the majority of 40B units are built in high
opportunity areas, but there have been no studies that examine the extent
to which 40B units have been developed in areas that offer good schools,
strong job markets, or access to transportation.
My findings regarding the extent to which Chapter 40B has located
in areas of opportunity begin to illuminate the extent of to which Chapter
40B has been successful as a mobility program enabling residents to
move to areas of high opportunity.
Considerable scholarship has addressed the potential and
observed benefits of moving from areas of concentrated poverty to areas
with more resources considered conducive to social and economic
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mobility. For example, families priced out of these suburban areas are
frequently found to be excluded from high quality public goods (Schuetz
2009). Lower income households are more likely to be exposed to
distressed and dangerous neighborhoods (Briggs, Popkin, and Goering
2010). Living in less economically distressed neighborhoods can improve
the lives of residents (Sanbonmatsu et al. 2011), and mobility programs
have had some success in improving the life outcomes of residents who
can move to areas associated with higher opportunity (Chetty, Hendren,
and Katz 2015; Leventhal and Brooks-Gunn 2003).
However, no studies to date have examined the extent to which
inclusionary zoning policies such as Chapter 40B contribute to the policy
objective of creating opportunities for families of modest means to locate
in areas with resources and amenities associated with social and
economic mobility.
The opportunity maps produced for this thesis, considering the
Indicators and the aggregated Index, begin to show how opportunity
varies throughout the Boston CBSA. The seven Indicators begin to
capture the neighborhood conditions and resources that can help
residents in that community succeed (Reece et al. 2009, Appendix C).
Considering the distribution of Index and Indicator scores by
development and by affordable unit suggest that results are mixed.
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Overall, the locations of Chapter 40B developments offered the
greatest opportunity with respect to placing residents in areas with low
poverty, MBTA access, and low transportation costs. However, Chapter
40B has been less successful in placing residents in areas with good air
quality and proximity to jobs. The average Index and Indicator scores
suggested that Chapter 40B developments and affordable units are
located in areas that offer moderate levels of opportunity but better than
the average for the Boston CBSA.
There are several limitations to my research approach that could
impact my results. First, indexes by nature simply a lot of information. This
can be helpful when considering multiple characteristics of a community.
Aggregating indicators into an index also makes it easier to visualize
information. As seen in Table 1, many considerations are built into each
Indicators.
I chose to create quantiles to create simple categories rather than
tracking scores between 1 and 100, which is how HUD presents its
Indicators. Nuance is lost when categorizing information. These are then
further aggregated into an Index which create five categories of
opportunity. Readers should know what each of the five categories mean
and to look to the Indicators for more information. It can also be expected
that the results of this analysis would change depending on how the Index
is weighted. Rather than imposing my views on which Indicators are more
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important to residents than others, this analysis had all Indicators take on
an equal value. Future research could determine a hierarchy of Indicators.
Second, I did not have a comparison point for my Opportunity Index
and Indicator results. Further research could use the same metrics for the
city of Boston, for example, and compare scores. This further research
would add dimension to the research.
Third, other indicators could have been included in addition to the
seven HUD Indicators. This analysis does not consider the racial or ethnic
makeup of communities, while many of the opportunity maps I saw
consider racial and ethnic divides in accessing high opportunity areas
(Reece et al. 2015; Reece et al. 2009). Bratt and Vladeck find that
municipalities with 40B developments tend to have fewer white residents
(Bratt and Vladeck 2014), so it would be interesting to see how this
impacts the results. I also did not include the size of the locality or whether
the municipality was urban or suburban. I also did not have a proxy for the
housing market and whether there is demand for housing production.
Another consideration is age restriction of units. Elderly housing is
considered more palatable so may be more likely to be developed.
Fourth, this thesis did not separate homeownership and rental
developments/units when considering the distribution of or median scores.
Schuetz remarks that most of the literature on affordable housing does not
separate rental housing from owner-occupied units, even though it can be
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expected that local regulation around multifamily rental housing can be
expected to be most stringent in Massachusetts (Schuetz 2009). The
decision of whether to develop homeownership or rental units depends on
the market. It would be interesting to see consider the extent to which the
opportunity associated with the location of rental developments differ from
the opportunity associated with the location of homeownership
developments.
Fifth, this model did not consider the developability of land as a
factor. Most Chapter 40Bs are new construction going into vacant land.
The location and availability of the land may be limited to areas that have
lower opportunity, based on the assumption that outer lying areas can be
expected to score lower on Indicators such as jobs proximity and access
to transportation.
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X. CONCLUSIONS
This thesis sought to map the location of Chapter 40B
developments and measure the extent to which Chapter 40B has
produced affordable housing in locations that, in theory, increase social
and economic opportunities for residents by placing units in areas of high
opportunity.
The location of 40B developments, and specifically the extent to
which the statute enables the development of affordable housing in areas
that offer high opportunity, is an alternative lens through which one can
assess the success of Chapter 40B. This metric offers another area for
debate surrounding the use of the statute in Massachusetts.
I present the findings from my Index as a first attempt to combine
research around the locational distribution of Chapter 40B with the
literature around opportunity indicators. I hope that this research will be
continued and that the framework will be expanded to consider other
housing production statutes in the Commonwealth and beyond.
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XI. RECOMMENDATIONS FOR FURTHER RESEARCH
This thesis project is the beginning of an exploration of the potential
of Chapter 40B and other incentive-based inclusionary zoning policies to
extend opportunities for families of modest means to locate in areas that
promise social and economic advantages. Several avenues for further
research warrant investigation.
As noted in the discussion of the limitations of my analysis in the
Summary section, it would be useful to expand on this research with
alternative metrics and additional units of analysis. Of particular interest
would be measuring the developability of land, weighting the Index, and
separating rental from homeownership. A similar analysis but with more
Indicators would expand our understanding of Chapter 40B.
This thesis uses the 149 completed Chapter 40B projects in which
MassHousing acts as the subsidizing agency. There are three other
subsidizing agencies with their own 40B developments. As part of my
internship with MassHousing, I will be collecting information from all
agencies about their constructed 40B developments to get a better picture
about the locational distribution of developments as well as have a larger
sample to consider neighborhood opportunity.
It would be an interesting endeavor to look at the information at the
community level. Aside from noting where there are many developments
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in the cluster analysis, this analysis did not focus on individual
municipalities. Although it was outside the scope of this thesis, it would be
interesting to see the difference in opportunity within each municipality and
to look at the characteristics of neighborhoods with 40B developments.
It would also be fascinating to create opportunity maps for the same
Indicators for other parts of Massachusetts and compare the findings
between different CBSAs. Data from the city of Boston was excluded in
this analysis because Chapter 40B cannot be used in the city. Considering
opportunity in Boston can be another comparison point.
This thesis is also limited in that the approach was purely data
driven. I did not interview policymakers, including state and local public
officials, for their perspective on Chapter 40B. I also did not interview
developers. It would be useful to analyze their willingness to consider
opportunity as a metric. Further research should pursue gaging the
interest of officials and developers to deliberately consider neighborhood
opportunity when administering the use of Chapter 40B.
Future researchers could also investigate whether people who
moved in to the below-market 40B units were moving from areas with
fewer opportunities. I did not have data to investigate where residents
were moving from to compare the levels of opportunity.
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XII. RECOMMENDATIONS FOR POLICY AND PRACTICE
These findings and additional research suggested above could
further the consideration of new directions for policy and practice.
As discussed above, the success of Chapter 40B as a statute has
been discussed largely by the number of units produced. My research
points to the value of considering whether the definition of success might
be expanded to include the extent to which Chapter 40B is able to locate
in areas of opportunity.
There are also broader changes that can be made to the Chapter
40B process which are outside of the scope of this thesis but could be
considered.
Opportunity is currently not considered in the Site Approval process
that enables the use of the statute. The subsidizing agency is required to
make certain findings based on reviewing the initial pro-forma, receiving
town comments, commissioning an appraisal, and conducting a site visit
(Verrilli 2008). The locations of 40B developments are therefore driven by
the market. Due to the positive life outcomes associated with living in
areas with high opportunity (Sanbonmatsu et al. 2011), there is a strong
market for units locating in these areas. Developers applying to use
Chapter 40B may be responding to market demands to locate in “good
neighborhoods,” the definition of which is highly correlated with the values
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captured by the Indicators used to create the Opportunity Index, such as
good schools and access to transportation.
The question then becomes whether Chapter 40B developments
would locate in areas with more opportunity if it was written into the
regulations. It would then follow to consider the marginal benefit to
residents from finding housing located areas that scored higher on the
Opportunity Index. These questions would benefit from future academic
consideration. If found to benefit residents, metrics regarding opportunity
could be included in the evaluation done by the subsidizing agency.
There are also opportunities for developers and subsidizing
agencies to better plan with municipalities. Chapter 40B is saddled with
most of the affordable housing production outside of the city of Boston, so
other statutes and tools should be used, whether they are inclusionary
zoning or by-right ordinances.
More generally, additional housing policies would benefit from
being considered through the lens of opportunity more broadly. The
neighborhood one lives in impacts the individual. Policymakers should
study housing production statutes with care toward associated
neighborhood opportunity.
I hope this thesis will be a first step in considering the state statute
through an opportunity lens.
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