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Abstract

As regions across the United States experience high and rising house prices, inclusionary zoning has
become more popular as a tool to increase the availability of affordable housing for households making
less than their region’s median income. When inclusionary zoning requires private developers to subsidize
below-market-rate units, however, it may act as a tax on housing, leading to reduced supply and higher
prices than cities would experience without the policy. Few empirical studies have attempted to measure
how inclusionary zoning affects housing supply and prices. In this article, the author uses a new dataset
on inclusionary zoning in the Baltimore-Washington region to estimate its effects on market-rate house
prices and building permits in a difference-in-difference study. The author finds some evidence that
inclusionary zoning increases market-rate house prices but none that it reduces new housing supply.
Additionally, the author finds that most optional programs that offer developers increased development
rights if they choose to provide below-market-rate housing units have been unsuccessful in producing
affordable units. Alexandria and Falls Church, Virginia, are exceptions, where density bonuses are
valuable, owing to traditional zoning’ restrictions on new housing construction.

Introduction

Inclusionary zoning (IZ) is a policy under which local governments require or incentivize real
estate developers to provide some below-market-rate housing units in new housing developments.
1Z proponents promote it as a tool to address the important public policy concern of access to
affordable housing for households of diverse income levels. Its name indicates that its creators view
1Z as an antidote to exclusionary zoning policies. Exclusionary zoning rules include minimum
lot-size requirements, multifamily housing bans, and other rules that limit the housing supply in a
jurisdiction, thereby driving up housing prices (Ikeda and Washington, 2015).

Although 1Z may be intended to address the serious consequences of other land use regulations
that limit housing supply and drive up prices, economic theory predicts that IZ could actually
exacerbate regulatory constraints on housing supply. As legal scholar Robert Ellickson explains, 1Z
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is a tax on the construction of new housing units and a price ceiling on the units that must be set
aside at below-market rates (Ellickson, 1981). Both of these factors can be expected to reduce the
quantity of housing supplied, resulting in higher prices for units that are available at market rates.

1Z programs vary widely in design. Many jurisdictions offer developers density bonuses in exchange
for providing set-aside units. This practice allows more market-rate units to be built than would
otherwise be permitted, offsetting some or all the cost of providing below-market-rate units. These
density bonuses will be more valuable where market-rate prices are higher and where other land use
regulations are more binding. If the value of these density bonuses outweighs the cost of providing
below-market-rate units, the real-world effects of 1Z could be the opposite of Ellickson’s predictions.

As a further complication, in some cases, IZ units are required to serve households making up to
120 percent of their region or locality’s median income, and little rent reduction may be required
relative to market rents. In these cases, IZ may have little effect on development outcomes. In other
cases when IZ units are required to serve very-low-income households, IZ programs may be a large
tax on development.

While Ellickson describes mandatory 1Z programs that require developers to set aside affordable
units as a condition of building new housing, some jurisdictions have optional IZ programs

under which developers may provide affordable units in exchange for a density bonus. Some past
empirical work on the effect of IZ on housing markets has not distinguished between the effects of
mandatory and optional IZ programs, but theory says they should have different effects. Mandatory
1Z may be a tax on new housing if the cost of providing below-market-rate units exceeds the
benefit of density bonuses or other offsets to developers. Optional 1Z, however, allows developers
to participate in the program if the value of the density bonuses exceeds the cost of providing
subsidized units. The introduction of optional 1Z should either lead to increased housing supply
and lower prices relative to a jurisdiction’s status quo or have no effect if developers elect not to
participate in the program.

In this article, the author reviews the empirical and theoretical evidence of the effects of IZ on
housing market outcomes and contributes a new analysis of the effects of IZ on house prices and
new housing supply in the Baltimore-Washington region. The following section will review the
literature on the effects that 1Z has on house prices and new housing supply. The section after

the literature review describes the history and growth of IZ in the Baltimore-Washington region.
The fourth section of the article explores how economic theory predicts 1Z programs of various
designs can be expected to affect house prices and new housing supply. The fifth section explains
her dataset and data-gathering process. Lastly, in the sixth the author explains the results of her
empirical model, in which she uses a difference-in-difference study design to estimate the effects of
1Z in the Baltimore-Washington region on house prices and new housing supply. Building on past
empirical work on 1Z, the author distinguishes between mandatory and optional programs, which
have different expected effects on market outcomes, and the author uses a spatial model to account
for 1Z5 potential cross-border effects. The author finds some evidence that 1Z raises prices but none
that it decreases housing supply.
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Literature Review

1Z programs are but one piece of a complex set of regulations that localities use to restrict
housing development. These regulations include exclusionary zoning rules, widely recognized to
contribute to housing supply constraints and high housing costs.! Across the country, some of the
most highly regulated regions also have high concentrations of IZ programs, including California
regions, Boston, and New York City. In a study of the factors that lead localities to adopt 1Z
programs, economists Rachel Meltzer and Jenny Schuetz identified a positive correlation between
jurisdictions adopting both IZ and growth controls.

One possible interpretation of this correlation is that jurisdictions with growth controls (and
possibly other restrictive land use regulations) have higher housing costs, leading them to adopt 1Z
in reaction to those costs. Even without inferring this causal relationship, however, it appears that
1Z is more likely to be adopted by places favoring a higher level of land use regulation in general
(Meltzer and Schuetz, 2010: 593).

Meltzer and Schuetz identified evidence that localities with larger housing affordability problems
are more likely to adopt IZ programs but more robust evidence that political factors—including
the percentage of votes cast for Democratic candidates and the number of active affordable housing
nonprofits—predict IZ adoption (Meltzer and Schuetz, 2010: 586-7).

Although 1Z programs continue to proliferate,” their effect on housing market outcomes remains in
debate. 1Z advocates often promote two key goals for these programs: (1) promoting mixed-income
housing development as a tool to reduce socioeconomic segregation and (2) serving a population
that may struggle to afford market-rate rents in their neighborhood or jurisdiction of choice
(particularly new-construction housing) but who are not recipients of other public assistance for
housing that is typically targeted toward a lower income population. In her testimony on New York
City’s 1Z program, legal scholar and Commissioner of the Department of Housing Preservation

and Development City Planning Commission Vicki Been explains the program will “stretch our
public dollars so that we can devote more public funds to the most critical needs, will enhance
neighborhood economic diversity, and [will] allow mobility among our neighborhoods, thereby
reducing inequality” (Been, 2015).

On the other hand, critics of IZ suggest that Ellickson’s analysis of its effects on the housing market
are correct; IZ comes with the cost of taxing new development, reducing supply, and increasing
market-rate house prices. IZ undoubtedly benefits the households that receive below-market-rate
units, but if these benefits to a small percentage of generally middle-income households come at
the cost of increased housing scarcity and higher prices for everyone not receiving IZ units, the
programs likely exacerbate the problems they are trying to help.

! For a review of the economic literature on the relationship between land use regulations and housing supply, see
Gyourko and Molloy, 2014.

? One study identifies 507 programs in the United States, most of which were adopted in the first decade of the 21st
century. See Stromberg and Sturtevant, 2016.
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Only four studies have used causal inference methods to measure the effect of IZ on broader
housing market outcomes. This literature is likely small because of the difficulty of gathering data
on IZ policy across permitting jurisdictions. Three of the four studies examine the effects of 1Z
across California localities, and one uses data from the Bay Area and the Boston region.

Antonio Bento and his coauthors used a two-way fixed effects model to measure the effects of IZ on
housing starts, the percentage of housing starts that are single-family versus multifamily, the prices
of new homes, and the size of new homes from 1988 to 2005 (Bento et al., 2009: 7). They found
that IZ caused prices to increase 2 to 3 percent faster relative to jurisdictions without the policy but
that IZ did not decrease housing starts. They also found that IZ reduced the size of new single-family
homes and led to a larger portion of new construction being multifamily rather than single family.
The authors characterized their findings: “The results are fully consistent with economic theory and
demonstrate that inclusionary zoning policies do not come without costs” (Bento et al., 2009: 7).

Ann Hollingshead also studies 1Z in California, looking at the effect of a state court ruling that 1Z
programs without density bonuses or other offsets violated a state prohibition on local rent control.
This ruling reduced the tax effect of 1Z by leading some jurisdictions to increase their density bonuses
and to transition from mandatory to optional programs (Hollingshead, 2015). Hollingshead found that
reducing the burden of IZ programs actually led to about a 2 percent increase in median rents.

Jenny Schuetz, Rachel Meltzer, and Vicki Been studied the effects of IZ in the Boston area and the
Bay Area on the single-family home market from the 1980s through the first decade of the 21st
century (Schuetz, Meltzer, and Been, 2011: 297). They used a model with jurisdiction fixed effects,
time trends, and a control for whether house prices appreciated during a given year. In the Boston
area, they found that the implementation of 1Z rules has corresponded with higher housing prices
and reduced construction rates during times of regional house-price appreciation but not during
soft markets. In the Bay Area, Schuetz, Meltzer, and Been found that, as in Boston, IZ corresponds
with more rapidly rising house prices during periods of market appreciation but that it decreases
prices during soft markets (Schuetz, Meltzer, and Been, 2011: 297). They found no evidence of a
relationship between IZ and housing supply in the Bay Area (Schuetz, Meltzer, and Been, 2011: 297).

Tom Means and Edward Stringham used a first difference model to estimate the effect of IZ on
California housing markets from 1980 to 2000, controlling for the number of years that each
jurisdiction has had an IZ program in place (Means and Stringham, 2012). They found significant
and large effects of 1Z increasing house prices and reducing new housing supply, and they found
that IZ5 effect on house prices has increased over time. Their work builds on Benjamin Powell and
Stringham’s case study work on IZ in California (Powell and Stringham, 2004).

History of Inclusionary Zoning in the Baltimore-
Washington Region

In 1971, Fairfax County, Virginia, adopted the country first ordinance that required developers to
build below-market-rate housing as a condition of building market-rate housing. The program did
not offer a density bonus or other regulatory reduction to offset the cost of providing subsidized
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units (Housing Virginia, 2017). Following the rule’s implementation, the development company
DeGroff Enterprises, Inc. sued the county for takings without just compensation. Their case
reached the Virginia Supreme Court in 1973. The court overturned the county’s IZ ordinance,
finding that IZ was not a power granted to local governments under the state’s zoning enabling act
and that the requirement was a regulatory taking without compensation (Housing Virginia, 2017).

Following this decision, the Virginia General Assembly passed two new sections to the Code of
Virginia that allowed localities to implement IZ programs (1989). The first, Va. Code Ann. §15.2-
2304, applies specifically to Albermarle, Arlington, Fairfax, and Loudoun counties and Alexandria
and Fairfax cities.> These jurisdictions are permitted to implement 1Z programs that include density
bonuses in exchange for below-market-rate units or other incentives to compensate developers for
at least some of the cost of the affordable units (Housing Virginia, 2017). The second, Va. Code
Ann. §15.2-2305, allows all the state’s municipalities to implement IZ programs for projects that
receive a rezoning or otherwise do not comply with their jurisdiction’s by-right development.*
Programs allowed by §15.2-2305 must have affordability set-asides that are not more than 57
percent of the density bonus they offer (in other words, if a project requires 57 income-restricted
units, the density bonus would have to allow the developer to build at least 100 more units than it
would be allowed under the baseline zoning). Additionally, the number of IZ units required may
not exceed 17 percent of the total units in a new development.

In addition to the IZ programs that Va. Code Ann. § 15.2-2304 and § 15.2-2305 specifically allow,
any Virginia municipality may enact optional IZ programs. Under these programs, developers are
not required to build below-market-rate housing as a condition of building market-rate housing
even under a rezoning; however, jurisdictions may offer incentives such as density bonuses to
developers that choose to provide below-market-rate housing.

Shortly after Fairfax County’s original IZ program was found to violate the Virginia constitution,
Montgomery County, Maryland, implemented its Moderately Priced Dwelling Unit (MPDU)
program in 1974.° It is now the longest running IZ program in the region and the country.
Montgomery County’s program has been held up frequently as an example of successful 1Z (The
Urban Institute, 2012).

In 2004, Montgomery County policymakers made a few changes to the MPDU program
(Montgomery County, 2004). They increased the affordability period for IZ units from 20 to 99
years for rental units and from 10 to 30 years for owner-occupied units. At the same time, the
county reduced the project size that triggers MPDU requirements from 35 to 20 units and adopted
a 20-percent density bonus for projects that include MPDUs. The reform also began allowing the
affordable units to be provided off site in some cases.

?Va. Code Ann § 15.2-2304, https:/law.lisvirginia.gov/vacode/title15.2/chapter22/section15.2-2304/.
*Va. Code Ann § 15.2-2305, https:/lawlisvirginia.gov/vacode/title15.2/chapter22/section15.2-2305/.

> Jurisdictions use various terms to refer to requirements or incentives for developers to provide below-market-rate
housing. Aside from MPDU programs, other terms include bonuses for Affordable Dwelling Units or Workforce
Dwelling Units. The author refers to all these programs as 1Z throughout.
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Most of the permitting in the Baltimore-Washington region is done at the county level, but some
cities and towns are also permitting jurisdictions. Today, among the 26 permitting jurisdictions in
Maryland within the Baltimore-Washington region, 14 have IZ programs, 5 of which are optional
programs. Of the 28 Virginia permitting jurisdictions that are part of the Baltimore-Washington
region, 8 have adopted IZ programs, 4 of which are optional. The District of Columbia adopted a
mandatory 1Z policy in 2009. The map in exhibit 1 shows mandatory and optional IZ programs
across the region as of 2017.

Exhibit 1

|
Jurisdictions with Mandatory and Optional Inclusionary Zoning Programs, 2017

Cities I" naeependen City)
Inclusionary Zoning Requirements I.Hudock, MD 7. Mount Alry, MD 14, Fairfax City, VA* 21, Hamiillon, VA
’ ; 2.Secretary, MD 8, Rockville, MD 15, Hemdon, VA 22, Purcelivile, VA,
[l ondatory Inclusionary Zoning 3. Combridge, MD %, Gaithersburg, MD 16, Manassas, VA" 23, Hillsboro, VA
2 . ) 4, Annopols, MD 10, Frederck, MD 17, Manassas Park, VA* 24. Middleburg, VA
- Optional Inclusionary Zoning §. Laurel, MD 1. drics, VA® 18, Fr feksburg, VA® 25, Round Hill, VA
| Ne Regquirements 4. Lo Plata, MD 12. Falls Church, VA* 19, Leesburg, VA 26. warenton, VA
7. Mount Airy. MD 13, Occoquan. VA 20, Lovettville, VA 27. Winchester, VA*

Sources: llustration by Nolan Gray; data gathered from the zoning ordinances of the permitting jurisdictions in the Baltimore-Washington region

Aside from Fairfax County, whose first IZ program ended because of the Virginia Supreme Court
ruling, Prince George’s County, Maryland, is the only locality in the region to implement and

then abolish an IZ program. In 1991, the county adopted an 1Z program that applied to portions
of the jurisdiction. County policymakers repealed the program in 1996 because, as a Brookings
Institution report describes, county officials “believed that Prince Georges County had more than
its fair share of the region’s affordable housing (Brown, 2001).” With this exception, the prevalence
of regional IZ programs has increased steadily over time. Exhibit 2 shows the number of 1Z policies
in the region over time.
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Exhibit 2

I
Number of Jurisdictions with Inclusionary Zoning in the Baltimore-Washington Region, 1974-2017
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IZ = inclusionary zoning.
Source: Data gathered from the zoning ordinances of the permitting jurisdictions in the Baltimore-\Washington region

Policymakers in the region have indicated awareness and concern about how their inclusionary
zoning programs affect market outcomes. In 2015, 5 years after Washington, D.C., adopted a
mandatory IZ program, two local organizations—the Coalition for Smarter Growth and the

DC Fiscal Policy Institute—proposed amendments to the program that would require a larger
percentage of 1Z units and would target rental IZ units to households earning 60 percent of area
median income (AMI) rather than 80 percent (Zippel and Cort, 2016). The organizations pointed
out that housing affordable to residents earning 80 percent of AMI is available on the private
market, whereas households earning 60 percent of AMI may struggle to find housing they can
afford. These organizations also demonstrated that following the adoption of IZ in DC, the new
housing supply continued its recovery following the 2008 financial crisis, providing evidence that
the original program was not a tax on development—or at least not such a tax that it choked off
new construction drastically. In response to their proposal, the Office of Planning revised its 1Z
program to require rental IZ units to be affordable to households earning 60 percent of AMI but
kept the number of units required at 8 to 10 percent of the total number of new units in projects
covered by IZ requirements.

The recommendation to reduce the income limits for IZ units in D.C. was based on a model
showing that the expected value of bonus density more than offset the cost of providing set-aside
units under the original IZ program (Zippel and Cort, 2016). In adopting changes to increase the
cost of subsidized units relative to bonus density, DC policymakers seemed to be seeking an 1Z policy
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that produced as much income-restricted housing as possible while maintaining roughly the same
amount of total new development permitted under its zoning regime before the adoption of 1Z.

Aside from the distinction between mandatory and optional IZ programs, 1Z policy varies widely
across regional jurisdictions. Most of the regional jurisdictions with IZ programs offer density
bonuses for affordable units, with the exceptions of Howard County and Gaithersburg, Maryland.
The density bonuses that developers receive as a condition of providing affordable housing

range from 10 to 100 percent of density that would be permitted without IZ. In some suburban
jurisdictions, these density bonuses generally mean a reduction in minimum lot-size rules.

Following others in the IZ literature, the author defines IZ units that must be affordable to
households making 50 percent or less of the AMI as applying to “low-income households” and
those that must be affordable to households making less than 30 percent of the AMI as applying to
“very low-income households.” Until 1990, no IZ programs in the region included requirements to
serve low- or very low-income households, but the number of IZ programs requiring set asides for
lower income households has increased steadily since then. Exhibit 3 shows this trend over time.

Exhibit 3
——

Number of Inclusionary Zoning Programs that Require Units Affordable to Low- and Very Low-
Income Households, 1990-2017
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IZ = inclusionary zoning.
Note: Low-Income Units are affordable to households earning 50 percent of AMI, and Very-Low-Income Units are affordable to households earning 30 percent of AMI.
Source: Data gathered from the zoning ordinances of the permitting jurisdictions in the Baltimore-Washington region

Exhibit 4 provides additional information on some of the key details of the IZ programs in place in
the region as of 2017. The author gathered all the data on IZ mandates and the details of programs
from local land-use ordinances and special reports on IZ. In some cases in which these sources were
ambiguous or incomplete, the author contacted planning offices for clarification via phone or email.
An appendix provides citations to the I1Z ordinances and reports from which the author’s data come.
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1Z programs in the region have varied widely in the number of income-restricted units they

have produced. Among the jurisdictions with optional IZ programs, only Alexandria and Falls
Church, Virginia, have produced any units. In addition to offering density bonuses in exchange for
subsidized units, the Alexandria rule gives planners discretion to reduce parking requirements.” In
jurisdictions where land is expensive, complying with parking requirements presents a large cost to
developers, so this offset may be particularly valuable (Shoup, 1997). Falls Church offers reduction
development fees in addition to density bonuses in exchange for affordable units.

Relative to other jurisdictions with optional IZ programs, Alexandria and Falls Church have high
house prices. Among the author’s full sample, the median per-square-foot house price in 2017 is
$206. Among those with IZ, it is $239. Among the jurisdictions with mandatory versus optional
programs, the medians are $247 and $210, respectively. The median price in Alexandria is $361 per
square foot, and in Falls Church, it is $417, both well above the typical jurisdiction with an optional
1Z program. These high prices are owing in large part to the jurisdictions’ otherwise exclusionary
zoning. Large parts of both municipalities permit only single-family, detached housing development.

Alexandria’s and Falls Church’ limitations on the rights to build housing give their density bonuses
value. Because they permit much less housing than what developers would provide absent land-
use regulations, developers are willing to provide affordable housing in exchange for the right to
build valuable market-rate housing. In other jurisdictions with optional programs, typical land-
use regulations are likely less binding, so density bonuses are less of an incentive for providing
subsidized units. In these jurisdictions, the value of the density bonuses may not outweigh the cost
of providing below-market-rate units.

On the whole, the ratio of density bonuses relative to below-market-rate units that optional I1Z
programs would require is much larger than under mandatory programs. Alexandria and Falls
Church have larger density bonuses and require fewer 1Z units than the typical mandatory 1Z
program. This finding provides some evidence that density bonuses under the region’s mandatory
programs are not large enough to offset the cost of providing IZ units; consider that Alexandria’s
program, with high density bonuses relative to the typical mandatory program, has delivered only
17 1Z units per year on average (with a population of about 160,000 in 2017), and Falls Church
has delivered fewer than 5 units per year on average (with a population of about 14,500 in 2017).
It may also be the case, however, that density bonuses in other jurisdictions offer little value
because their traditional zoning regulations are not a major constraint on new housing supply.
Exhibit 5 shows average IZ unit requirements and density bonuses for all optional programs,
mandatory programs, and optional programs that have produced 1Z units.

" City of Alexandria, VA, Municipal Code. 1995. Article VII: Supplemental Zone Regulations, Sec. 7-700. https:/library.municode.
com/va/alexandria/codes/zoning?nodeld=ARTVIISUZORE_S7-700ALINFLARRADEHEREREOREPAINPRLODCOHO.
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Exhibit 5

I
Mean IZ Requirements and Density Bonuses Across Program Types

70
60
50
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) . l
5 [
Optional 12 Mandatory IZ Optional Programs
Producing Units

Percentage of Density Bonus and of Units
Required to be Set Aside

W Requirements for IZ Units  ® Density Bonus

1Z = inclusionary zoning.
Sources: Author’s calculations; data gathered from the zoning ordinances of the permitting jurisdictions in the Baltimore-Washington region

More than one-half of the IZ units in the entire region have been built in Montgomery County
(15,660 of 26,733 units). This result is partly because of the program’s long history, but
Montgomery County’s program is also the most productive on an annual basis. Exhibit 6 shows the
production of IZ units by jurisdiction, per year the IZ program has been in place.
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Exhibit 6

IZ Units Produced Under the Baltimore-Washington Region’s IZ Programs per Year of Program,
1974-2017
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Source: Data gathered from permitting jurisdictions’ reports on their IZ programs, supplemented with conversations with planning staff when necessary

One complicating factor in studying the effect of IZ on overall housing supply and prices is that
many jurisdictions’ IZ programs give city planners broad discretion to determine requirements

on a site-by-site basis. For example, many of the large multifamily buildings permitted since
Washington, D.C., adopted 1Z have received approval through the city’s planned unit development
(PUD) process that allows projects that deviate from the city’s by-right zoning to be built. When
developers receive approvals through the PUD process, they are required to provide a benefits and
amenities package to the project’s neighborhood. Often these packages include more affordable
housing units and units that are affordable to lower income households than would otherwise be
required under the city’s inclusionary zoning ordinance. The requirement to provide additional
affordable units as a result of negotiations between the developer, the city’s Zoning Board of
Adjustments, and other vested interests is not reflected in the de jure ordinances.

Additionally, local policymakers have often granted themselves discretion to waive IZ requirements
on a project-by-project basis. Baltimore city’s IZ program has produced only 27 units since it

went into effect in 2009. The city’s IZ ordinance provides for a 20-percent density bonus, but if
developers are able to show that this bonus does not compensate them for the cost of providing
the 1Z units, they can receive waivers from complying with the requirement (Baltimore City
Department of Legislative Reference, 2016). As a result of these waivers, the IZ units produced
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have fallen far short of what the ordinance would seem to require, and the program is having less
of an effect on the city’s housing market as a whole (Sherman, 2014).

Thirteen jurisdictions allow developers to pay fees rather than provide affordable units in a mixed-
income building. In some cases, the revenue these programs raise has become unmoored from the
narrow goals that are typically associated with I1Z. Arlington County, Virginia, has collected more
fees in lieu of IZ units than any other jurisdiction in the region. The fees collected from developers
go into the county’s Affordable Housing Trust Fund. These funds are used to build homeless
shelters and projects that consist of entirely subsidized housing. In these cases, fees collected do
not meet typical IZ objectives of supporting mixed-income housing, but they are in line with the
county’ stated goal of directing subsidies for its least well-off individuals (Arlington County, 2015).

Finally, in some cases, the complex array of an 1Z program’s taxes and subsidies has little effect on
ultimate rent prices for IZ units relative to market-rate units. For example, one Washington, D.C.,
project built in 2016 includes units affordable to households earning 30 percent, 60 percent, 100
percent, and 120 percent of area median income. In many cases, the units affordable to households
earning 100 to 120 percent of AMI receive only a slight subsidy of less than $100 per month
relative to market rents (Chaffin, 2018). The discrepancy between real-world I1Z implementation
and stated policies presents a challenge to measuring their effects empirically.

The Economic Theory of I1Z

Given that IZ programs vary widely in their implementation, economic reasoning will predict
different effects on housing market outcomes from different specific programs. Exhibit 7 describes
how common aspects of IZ programs can be expected to affect new housing supply and, in turn,
prices, all else equal. An explanation of how each aspect of IZ programs can be expected to affect
housing markets follows.

Exhibit 7

I
Inclusionary Zoning Components’ Expected Effects on New Housing Supply and Prices

oy Expect_ed_ Effect on Expected Effect on
New Building Permits  Market-Rate House Prices

Density bonus 1 l

Percentage of new units required to be income restricted l 1

Income-restricted units for lower income residents l I

Years IZ units are income restricted l 1

Developer allowed to make a payment to the jurisdiction in

lieu of building IZ units ! !

1Z units allowed to be built off site 1 l

Applies to both multifamily and single-family development l 1

1Z program applies to entire jurisdiction l T

Minimum project size to which IZ program applies l 1

Participation in IZ program is optional 1 or no effect 1 or no effect

Participation in IZ program is mandatory 1, |, or no effect 1, 1, or no effect

1Z = inclusionary zoning.
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Components of typical IZ programs contribute to the “IZ tax,” whereas others are an “IZ subsidy.”
Exhibit 7 considers how the variables of an inclusionary zoning program, relative to a hypothetical
inclusionary program with different requirements, could be expected to affect housing market
outcomes as either a tax or subsidy to market-rate construction. For example, the primary 1Z
subsidy to development is the density bonus that developers usually receive when they are required
to provide IZ units under mandatory IZ programs or are incentivized to provide them under
optional programs. An inclusionary zoning program with a larger density bonus is a subsidy to
market-rate housing construction relative to a smaller density bonus. Allowing for more potential
units under current zoning is the key way 1Z programs may increase new housing supply and, in
turn, potentially lower market-rate prices and produce new subsidized units.

The 1Z tax consists of the cost of providing I1Z units, which includes several components. The
percentage of total new units required to be subsidized, the requirement of 1Z units to be affordable
to lower income residents, and the length of time that the IZ units must remain subsidized all
contribute to the cost of complying with the program relative to an inclusionary zoning program
with which these requirements are less costly to comply.

Finally, some programs include flexibility for developers to comply in ways that reduce their

cost. In the case of mandatory IZ programs that, as a whole, tax new housing construction,
introducing flexibility will reduce the 1Z tax, holding other aspects of the program constant. In
some jurisdictions, developers are permitted to contribute to an affordable housing fund in lieu

of providing units. If the required contribution is less than the cost of providing subsidized units
over the required affordability period, this option will reduce the program’ tax. Similarly, some
programs allow developers to provide affordable units at a site other than where the new market-
rate units are built. This option may reduce the cost of the IZ units if, for example, they are built
in a mid-rise building with lower per-unit construction costs than new market-rate units in a
high-rise building. In some cases, IZ programs apply only to multifamily developments or single-
family developments. If the IZ program as a whole is a tax on development, but it only applies to
new multifamily construction, new supply can move to single family rather than multifamily; this
move would cause a smaller decline in new construction and a smaller increase in market-rate
prices than the program would have caused otherwise. Similarly, when 1Z requirements apply to
only a portion of the jurisdiction, developers may move construction to the exempted portions
rather than reduce it overall. IZ programs vary in the size of new development to which they apply.
Projects that apply only to large new developments may allow new construction to continue apace
if developers are able to avoid the 1Z tax by building more smaller new housing projects.

To explore the relationship between the characteristics of IZ programs and housing market
outcomes, the author creates two indices of characteristics of these programs. The first, the 1Z

tax index, measures the five key factors that add to project costs under 1Z programs. These five
components are the minimum project size IZ requirements apply to, equal to 1 if IZ applies to
projects of 20 units or fewer (the median project size that triggers 17); the second component is
the percent of set-aside units required, equal to 1 if the program requires at least 11 percent of
units to be below market rate (the median requirement); the third component is the minimum
affordability period, equal to 1 if units are required to be set aside for 30 years or more (the median
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requirement); the fourth component is equal to 1 if IZ units are required to be affordable to low- or
very low-income households; and the fifth component is equal to 1 if the program is mandatory.
Exhibit 8 shows the positive relationship between the IZ tax and median per square foot house
prices in 2017 among jurisdictions with mandatory or optional 1Z programs.

Exhibit 8

I
House Prices and the Inclusionary Zoning Tax Index in 2017
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IZ Tax Index Score, 2017

IZ = inclusionary zoning.
Sources: Zillow Research and author’s calculations based on the IZ ordinances in the Baltimore-Washington region (ordinances available in the appendix)

A second index, the IZ subsidy and flexibility index, measures five factors that either subsidize
housing construction under IZ or reduce the cost to developers of complying with program
requirements. The first component is equal to 1 if the maximum density bonus is greater than or
equal to 20 percent (the median highest potential bonus across programs); the second component
is equal to 1 if developers have the option to make a payment to the locality in lieu of providing 1Z
units; the third component is equal to 1 if IZ units may be provided off site; the fourth component
is equal to 1 if the IZ requirement applies to only part of the locality; and the fifth component is
equal to 1 if the IZ program is optional. Exhibit 9 shows the relationship between this index and
median per-square-foot house prices in 2017 among jurisdictions with mandatory IZ programs.
Again, the correlation is positive. IZ programs in more expensive jurisdictions tend to have more
costly requirements to comply with and more factors that potentially offset these costs.
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Exhibit 9

House Prices and the Inclusionary Zoning Subsidy and Flexibility Index in 2017
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IZ Subsidy and Flexibility Index Score, 2017

IZ = inclusionary zoning.
Sources: Zillow Research and author’s calculations based on the IZ ordinances in the Baltimore-Washington region (ordinances available in the appendix)

Ideally, studies of the effects of IZ on housing market outcomes would consider the nuances of
each IZ program. Bento and his coauthors come closest by controlling for 1Z programs that apply
to projects with 10 or fewer housing units and programs that apply to low-income households
(Bento et al., 2009). In the author’ study, the sample size is, unfortunately, too small to include 1Z
program characteristics beyond distinguishing between optional and mandatory programs in the
regression analysis that follows.

In addition to the disparate effects from each aspect of an I1Z program, the programs will have
different effects over time. On the supply side, IZ programs that are a tax on development can

be expected to reduce new housing supply as soon as the program goes into effect. They may

lead to a spike in permits before their implementation if developers know that an 1Z tax will

affect development in the future and advanced notice of the coming IZ requirement gives them

an opportunity to secure building permits before the program takes effect. On the price side, the
effects of IZ can be expected to increase the longer the program is in place. Whether an 1Z program
as a whole is a tax or a subsidy, its effects on price will increase the longer the program affects a
city’s new housing supply and, in turn, its total housing stock.

Because housing in one jurisdiction is a substitute for housing in nearby jurisdictions, IZ programs
may affect market outcomes not only in the jurisdiction that implements them but in neighboring
jurisdictions as well. If an 1Z program is a tax on development, it can be expected to reduce new
housing supply in the jurisdiction that implements it while increasing supply in nearby localities,
where development can be expected to become relatively more profitable. On the price side, an 1Z
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program that taxes development can be expected to raise prices in the jurisdiction that implements
the program and to also cause a smaller price increase in nearby jurisdictions.

De jure and de facto I1Z programs often differ significantly, creating challenges for estimating

the effects of an IZ program on market outcomes. In many jurisdictions, the permitting process
for each major project is a negotiation between a developer and city officials. This process may
result in actual IZ requirements being greater or less than the policy would seem to require. In
the author’s empirical work, she uses the number of IZ units produced relative to a jurisdiction’s
population as a proxy for the program’s expected effect on house prices and new housing supply.
The following section explains the data on IZ in the Baltimore-Washington region that the author
uses to test the effects of IZ on house prices and new building permits.

Data

The sample the author uses in her analysis includes the 56 permitting jurisdictions in the
Baltimore-Washington Combined Statistical Region that are in Maryland, Virginia, and the District
of Columbia. These are 28 counties, 5 independent cities, 22 cities and towns that are within
counties, and the District of Columbia. The author excludes the region’ jurisdictions in West
Virginia, Pennsylvania, and Delaware. None of these jurisdictions have 1Z programs. Twenty-four
jurisdictions in her sample have or have had IZ programs, 16 mandatory and 8 optional. Within
the time period for which the author has data on new housing supply, 20 jurisdictions adopted 1Z,
and Prince George’s County repealed it. Within the time period for which the author has data on
house prices, 16 jurisdictions adopted 1Z.

In coding each jurisdiction’s IZ ordinance, the author uses some discretion in determining how

to categorize specific features of each program. The program in Arlington County, Virginia, is
ambiguous in whether it is mandatory or optional. The county does not require developers to
provide affordable units in any projects that are permitted by right. The county does require 1Z
units for any projects that require a site plan review, however. The median project size that triggers
1Z requirements in the region is 20 units. Any project of 20 units or more in Arlington will very
likely go through the site plan review process, so the author classifies this program as mandatory.

The most difficult data to gather, and potentially the least accurate data in the author’s dataset, are
the number of units that have been built in each jurisdiction and the fees they have collected in lieu
of affordable units. These data are in dispersed places if jurisdictions report it at all. Montgomery
County, Maryland; Washington, D.C.; and Arlington and Alexandria, Virginia, provide excellent
reports on their IZ programs, including detailed information on the number of units produced and
fees collected, where applicable. For other jurisdictions, the author pieced together information
from their websites, conversations with planning staff, news reports, and reports from other
researchers to develop the most accurate dataset possible. In some cases, the author obtained data
on the total number of I1Z units produced, but not the year in which each unit was delivered. In
those cases, the author used the average number of units produced for each year of the program’s
existence. If the author’s data on the number of units produced and fees collected are not accurate,
they are likely biased toward 0 because planning staff in jurisdictions with IZ programs that
produce few units may not know about a small number of units produced in the past. The author’s
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data reflect the total number of IZ units produced under each program, to the best of the author’s
knowledge, but not all these units are still income restricted.

To isolate the effect of IZ on housing supply and house prices, ideally, a model would control

for the effect of a jurisdiction’s other land use regulations on these outcome variables. Simply
controlling for the existing land use regulations across jurisdictions will not be an effective control,
however, because the effect of the same regulations on house prices and new housing supply will
vary across jurisdictions. The effect of, say, a minimum lot-size regulation on housing supply and
prices will be heterogeneous. For example, a 10,000-square-foot minimum lot-size requirement

in a jurisdiction where the market would otherwise provide multifamily housing will have a much
larger effect on housing supply and prices than the same regulation would have in a jurisdiction
where the market would provide single-family homes on 5,000-square-foot lots.

Rather than attempt to control for the effects of land use regulations on the author’s dependent
variables of interest, she restricts her analysis to those jurisdictions where 1Z was introduced at

a distinct time from other land use regulations. Most of the jurisdictions in the author’s sample
introduced 1Z with a stand-alone IZ ordinance rather than including 1Z as a component of a larger
zoning rewrite. The exceptions are Loudoun County, Virginia, which adopted 1Z and a new zoning
ordinance in 1993; Annapolis, Maryland, in 2004; and Harford County, Maryland, in 2008. The
author excludes these three jurisdictions from her regressions because she is unable to isolate the
effect of 1Z relative to other land use policies introduced at the same time. After this, the author is left
with a sample of 53 jurisdictions, 7 with optional IZ programs and 13 with mandatory IZ programs.

To measure the effect of IZ on house prices, the author uses Zillow data on median per-square-
foot house prices. Zillow researchers provide an index that mimics the price of a constant set of
homes in each jurisdiction over time, using both actual sale data and data on the hedonic factors
that affect house value, even among houses that are not sold during the period. Zillow uses its
Zestimate value for each home in a jurisdiction to identify an estimate of the median home in

that jurisdiction (Zillow Research, 2014). Zillow has found its Zestimates to be unbiased (Zillow
Research, 2014). Relative to repeat sales indices, Zillow’s methodology better reflects the effect of
new-construction homes on median prices and any type of housing that is relatively unlikely to be
sold during the period of interest because repeat sales indices can provide information about only
housing that has been sold twice in the time period they include.

Permitting jurisdictions in the Baltimore-Washington region include counties, independent cities,
and incorporated cities and towns that do their own permitting. Zillow provides price data at

the county level, which include any towns and cities within those counties, and at the city level.
Counties with incorporated towns or cities that issue building permits require an adjustment

to isolate the prices for homes in the county outside other permitting jurisdictions because the
county-level median price data reflect the permitting jurisdiction(s) within the county and the
areas of the county under county-level land use regulations. The author uses the number of
households in each jurisdiction from decennial censuses and the American Community Survey
(ACS) to take a weighted average of the prices of incorporated jurisdictions relative to county prices
to isolate the median price at the county level.

% Because Zillow has made its estimates available, economists have been using them in real estate research. See, for
example, Goodman and Mayer, 2018.
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For measuring the effect of inclusionary zoning on new housing supply, the author uses
jurisdictions’ total permitted housing units from the U.S. Census Bureau’s Building Permits Survey
(BPS). This data source is not perfect for new housing supply because it reflects gross new housing
permits rather than permits net of demolitions. Additionally, not all permitted housing ends up
being built, and the rate of building to permits may vary across jurisdictions. In spite of those
problems, the BPS is used widely as a supply variable in the housing literature, including in some
work on the effects of IZ on housing supply.*

The author uses demographic control variables from the ACS and from the decennial census at

the county level and place level in the years in which they are available. The author uses linear
interpolation to fill in these control variables in the years in which they are not available, including
non-Census years before the start of the ACS in 2005 and the years in which not all demographic
controls are available for places in the ACS. Margaret M. Weden and her coauthors provide support
for using linear interpolation for Census demographic controls in longitudinal studies at the county
level (Weden et al., 2015). Exhibit 10 provides summary statistics for the author’s data on house
prices, housing permits, demographic data, and mandatory and optional IZ.

Exhibit 10

I
Summary Statistics for All Available Observations

Variable Observations Mean Std. Dev. Min. Max.

Price per square foot 864 163.70 75.46 43 495
E:f;ﬂfsntia' el 1,320 756.40 117221 0 7,898
Inclusionary zoning 2,645 0.12 0.33 0 1
Mandatory |1Z 2,645 0.09 0.28 0 1
Optional 1Z 2,645 0.04 0.19 0 1
Inclusionary units built 2,645 9.16 60.43 0 1224
Population 1,483 148,397 252,472 54 1,142,234
Population density 1,445 1,909.71 2,142.59 24.8 10,154.7
Median household income 1,367 63,632.28 21,767.46 20,185 148,750
Mean commute time 1,378 31.49 5.62 16.6 63

Percentage over age 25 with
bachelor’s degree or higher
Percentage of White non-
Hispanic householders

1,371 28.48 14.93 2.5 80.9

1,366 75.14 16.79 16.1 100

IZ = inclusionary zoning. Max. = maximum. Min.= minimum. Std Dev = standard deviation.

Note: These observations include the years 1994-2017 for house prices, 1990-2017 for building permits and demographic controls, and 1970-2017 for IZ policy.
Sources: Zillow Research, Building Permits Survey, IZ ordinances in the Baltimore-Washington region (available in the appendix), and the U.S. Census Bureau

? For example, Schuetz, Meltzer, and Been (2011) use it in their research on the effects of 1Z on housing supply.
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The observations the author is able to use in her regression analysis range from 561 to 1,082,
depending on the specification. Her spatial regressions require strongly balanced panels, causing
them to have fewer observations than the standard panel regressions.

Model

The author uses a difference-in-difference study design and a two-way fixed-effects model to
estimate the effect of IZ on new housing supply and prices by comparing the change in these
outcome variables after jurisdictions adopt IZ to outcomes in jurisdictions that have not adopted it.

Endogeneity is a potential identification problem in this research—if IZ correlates with higher
market-rate housing prices, this correlation could be either because of an IZ tax that reduces new
housing supply and drives up house prices or because localities adopt IZ programs in response to
high and rising prices. To test whether localities adopt 1Z in response to price spikes, the author
uses a two-way fixed-effects model to estimate whether the years before a jurisdiction adopts an 1Z
program correspond with price increases. Equation 1 shows this model:

Here P, is the log of median per-square-foot house price at the level of permitting jurisdiction j at
time t.>1ﬂ_1 is a dummy variable indicating whether a permitting jurisdiction adopted a mandatory
or optional IZ program in the following year; I , indicates whether the jurisdiction adopted 1Z 2
years later; and I ; indicates adoption 3 years later. The coefficients on the 1Z leads are positive and
insignificant, with the exception of the indicator on the 2-year lag, which is significant at only the
10-percent level. Exhibit 11 shows the full results of this model.

Exhibit 11

House Prices in the Years Preceding Inclusionary Zoning Implementation, 1994-2017

Variables Ln (price per sq. ft.)
0.013
One year before IZ 0.018)
0.016*
2 years before 1Z 0.016)
0.021
3 years before 1Z (0.020)
4.390**
Constant (0.000)
Jurisdiction fixed effects Yes
Year fixed effects Yes
Observations 608
R-squared 0.954
Number of Jurisdictions 38

1Z = inclusionary zoning. Ln = natural log.
Notes: Robust standard errors clustered by jurisdiction in parentheses. *** represents p < 0.01, ** represents p < 0.05, * represents p < 0.1.
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These findings are somewhat mixed but generally indicate that IZ does not seem to be
implemented in response to large price spikes. This pre-trends test does not account for potentially
omitted variables that could explain both the adoption of IZ and house price increases following
the adoption of 1Z, however.

Next, the author examines the effect of IZ programs on median per-square-foot prices at the
permitting jurisdiction level. Because 1Z can be expected to affect prices over time, with little

or no effect on prices before its effect on new housing supply has had cumulative effects on the
jurisdiction’s total housing stock, the author examines the relationship between the number of
years a mandatory IZ program has been in effect and per-square-foot house prices. The following
figures illustrate this relationship. Exhibit 12 includes all jurisdictions, and exhibit 13 includes only
jurisdictions that have mandatory IZ programs in place as of 2017.

Exhibit 12

|
Years Mandatory Inclusionary Zoning Enforced and 2017 Per-Square-Foot House Prices Among
Full Sample of Jurisdictions
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IZ = inclusionary zoning.
Sources: Zillow Research and IZ ordinances in the Baltimore-Washington region (ordinances available in the appendix)
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Exhibit 13

Years Mandatory Inclusionary Zoning Enforced and 2017 Per-Square-Foot House Prices Among
Jurisdictions with Mandatory Inclusionary Zoning
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IZ = inclusionary zoning.
Sources: Zillow Research and author’s calculations based on the IZ ordinances in the Baltimore-Washington region (ordinances available in the appendix)

The author takes advantage of the difference between mandatory and optional programs in her
sample to distinguish between programs that are likely to affect housing markets versus those that
are not. Because jurisdictions with optional programs have adopted these affordability policies, it
can be surmised that they share some characteristics with the jurisdictions that have mandatory
programs, including policymakers who express concern for affordability and a willingness to
provide density bonuses in exchange for below-market-rate units. Because the optional programs,
except for those in Alexandria and Falls Church, have not produced 1Z units, however, the
adoption of these programs should not have an effect on house prices and housing supply within
the jurisdiction.

The author first tests the effect of mandatory IZ programs on house prices and supply, using
jurisdictions with no IZ program as the control group. Then the author separately tests the effect
of optional IZ programs, dropping Alexandria and Falls Church, with jurisdictions with no 1Z
program as the control group. The authors dependent variable is P, again the log of median
per-square-foot house prices in jurisdiction j at time t. As explained previously, the author’s
independent variable of interest is the number of years an IZ program has been in place, Y, as
shown in equation 2:
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Exhibit 14
——

Effect of Length of Mandatory Inclusionary Zoning Programs on House Prices

. 1 2 3
B ERES Ln (price per sq. ft.) Ln (price per sq. ft.) Ln (price per sq. ft.)
0.011** 0.0081*** 0.011*
Number of years of mandatory 1Z (0.0026) 0.0018) (.0061)
. . 0.0026 1.6
Ln (median household income) 0.13) (.087)
Population densit: 0.00012 0.000031
P y (0.000029) (0.000039)
Mean commute time U0 OO
(0.0038) (.0053)
Percentage over age 25 with -0.0019 -0.0026
bachelor’s degree or higher (0.00081) (-0016)
Percentage of White non-Hispanic 0.0074 -0.0031
householders (0.0028) (0.0028)
Constant 4.420"* 3.830*** 4.390"**
(0.020) (1.332) (0.000)
Jurisdiction fixed effects Yes Yes Yes
Year fixed effects Yes Yes
Spatial autoregression Yes
Number of years of mandatory 1Z Yes
X year
) ) 3.50
Spatial autocorrelation A (2.21)
Observations 734 690 561
R-squared 0.947 0.955
Pseudo R-squared 0.113
Number of jurisdictions 35 35 33

IZ = inclusionary zoning. Ln = natural log.

Notes: Robust standard errors clustered by jurisdiction in parentheses. *** represents p < 0.01, ** represents p < 0.05, * represents p < 0.1. In the maximum
likelihood estimation, the pseudo R? s {corr(y.yj2.

Sources: Zillow Research, IZ ordinances in the Baltimore-Washington region (available in the appendix), and the U.S. Census Bureau

Column 1 in exhibit 14 shows the results of this basic specification. The author finds that each
year of a mandatory IZ program can be expected to increase per-square-foot house prices by 1.1
percent, significant at the 1-percent level. In column 2, the author adds demographic controls,
which reduces the coefficient of interest to 0.81 percent. The demographic controls are all small
and insignificant.

In column 3, the author moves to a spatial model. The “IZ tax” that increases prices in the
jurisdiction that adopts it can also be expected to increase prices in nearby jurisdictions because
real estate markets are competitive across borders. To account for this, the author uses a model
with spatial lags. The author creates a weighting matrix, W, of the inverse distance between the
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centroid of each jurisdiction relative to the other jurisdictions in the region, weighted by the
jurisdiction’s share of the region’s total population. The author uses the maximum likelihood
estimation method Lung-fei Lee and Jihai Yu developed to estimate the effect of Y, on P, with a
spatial lag on price (Lee and Yu, 2010). Because this model does not allow for year fixed effects
with the author’s sample size, the author instead uses an interaction term of year and the number
of years the jurisdiction’s IZ program has been in place, as shown in equation 3:

where € is a spatially autoregressive error term. In this specification, the author finds that 1
additional year of a mandatory 1Z program can be expected to increase per-square-foot home
prices by 1.1 percent, indicating that the model represented in equation 2 may understate the
effect of mandatory IZ on price. The spatial autocorrelation coefficient A is not quite significant at
the 10-percent level. In this specification, all the demographic controls are small and insignificant
except for the natural log of median income, which is large, positive, and significant at the
5-percent level.

The author turns next to testing the effects of optional IZ requirements on price after dropping
Alexandria and Falls Church. Because those programs have not produced IZ units, the author
expects them to have no effect on price. The results from these models are reported in exhibit 15.

As expected, the coefficient on the number of years an optional program has been in place is
small and insignificant in column 1. After including the demographic controls in column 2, the
coefficient of interest remains insignificant. Population density is the only significant demographic
control, and it is positive and small.

Exhibit 15
|
Effect of Length of Optional Inclusionary Zoning Programs on House Prices (1 of 2)
. 1 2
bl Ln (price per sq. ft.) Ln (price per sq. ft.)
. 0.00086 0.0018
Number of years of optional IZ (0.0022) (0.0016)
Ln (median household income) —(3(1)%8
Population density ?00888(7)23)

Mean commute time (_(?(?(?32[;3)
. , . -0.0017
Percentage over age 25 with bachelor’s degree or higher (0.0012)
Percentage of White non-Hispanic householders (88812)
4.37 4,57
Constant (0.0234) (1.21)
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Exhibit 15

I
Effect of Length of Optional Inclusionary Zoning Programs on House Prices (2 of 2)

. 1 2
VB Ln (price per sq. ft.) Ln (price per sq. ft.)

Jurisdiction fixed effects Yes Yes
Time fixed effects Yes Yes
Observations 560 524
R-squared 0.957 0.955
Number of jurisdictions 27 27

IZ = inclusionary zoning. Ln = natural log.
Notes: Robust standard errors clustered by jurisdiction in parentheses. *** represents p < 0.01, ** represents p < 0.05, * represents p < 0.1.
Sources: Zillow Research, IZ ordinances in the Baltimore-Washington region (available in the appendix), and the U.S. Census Bureau

The author turns now to the effects of 1Z on new housing supply. Exhibit 16 shows the relationship
between the number of units produced under mandatory 1Z programs per 10,000 residents and the
average number of housing units permitted per 10,000 residents from 2010 to 2017, the period

for which all mandatory IZ programs in the author’s sample have been in place for 1 year or more.
The author uses this variable as a proxy for the size of the IZ program effect on its jurisdiction’s
housing market. Mandatory 1Z requirements that are commonly waived, such as in Baltimore, will
produce few units and, in turn, will have little effect on housing market outcomes. Similarly, 1Z
programs that are enforced will have little effect on the jurisdiction’s housing market if they apply
only to large projects and if developers can avoid them if they are a tax on development.

Exhibit 16

I
Per Capita Housing Units Permits Per Capita and Mandatory Inclusionary Zoning Units Produced
Per 100 Permits for All Programs, 2010-2017
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IZ = inclusionary zoning.
Sources: Building Permits Survey and data on local IZ units built (available in the appendix)
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The author uses the same two-way fixed-effects approach to estimate the effect of mandatory
inclusionary zoning programs on total new residential units permitted, as shown in equation 4:

On the supply side, the author’s dependent variable is the log of total residential units permitted,
T,, following Schuetz, Meltzer, and Been’s (2011) research on the effects of IZ on housing supply.
The author’s independent variable of interest, U 1s the number of IZ units delivered under a
mandatory IZ program in jurisdiction j in year ¢ per 10,000 residents, as explained previously. The

results from this regression model are reported in exhibit 17.

Exhibit 17
——

Effect of IZ Unit Production Under Mandatory Programs on New Building Permits

. 1 2 3
LEnEED Log (total permits) Log (total permits) Log (total permits)
. 0.025 0.040 -0.12
1Z units per 10,000 people (0.025) (0.029) 26)
Ln (median household income) ?162:; _200351)
. . -0.000 -0.00020
Population density (0.00040) (0.00011)
. -0.0067 0.0017
Mean commute time (0.045) (0.027)
Percentage over age 25 with -0.0076 0.0017
bachelor’s degree or higher (0.010) (0.0058)
Percentage of White non-Hispanic 0.030 0.075***
householders (0.035) (0.010)
Jurisdiction fixed effects Yes Yes Yes
Time fixed effects Yes Yes
Spatial autoregression Yes
1Z units per 10,000 people x year Yes
5.48*** -3.00
Constant (0.14) (12.62)
Spatial autocorrelation A (_;767:;
Observations 1082 1033 936
R-squared 0.81 0.88
Pseudo R-squared 0.0011
Number of jurisdictions 46 45 36

IZ = inclusionary zoning. Ln = natural log.

Notes: Robust standard errors clustered by jurisdiction in parentheses. *** represents p < 0.01, ** represents p < 0.05, * represents p < 0.1. In the maximum
likelihood estimation, the pseudo R? is {corr(y.y}2.

Sources: Zillow Research, IZ ordinances in the Baltimore-Washington region (available in the appendix), and the U.S. Census Bureau
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Here, the author finds no evidence of mandatory IZ programs having an effect on new housing
supply in the results of the cross-sectional models reported in columns 1 and 2. Column 3 uses the
same spatial autoregression approach described in equation 3 for new housing supply rather than
price. As in the cross-sectional models, the author finds no evidence that mandatory IZ reduces
new building permits. Finally, the author tests the effect of IZ units delivered per 10,000 residents
in jurisdiction j in year t on house price. The regression results are reported in exhibit 18.

Exhibit 18

I
Effect of Inclusionary Zoning Unit Production Under Mandatory Programs on House Prices

1 2 3

parsies Ln (price per sq. ft.) Ln (price per sq. ft.) Ln (price per sq. ft.)

1Z units per 10,000 people (8:88;‘8) ?6%300178‘; _(()6981023;6
Ln (median household income) 0(00?2)8 (1)(7);;
Population density 0.00015 0.000052
(0.000031) (0.000037)
Mean commute time UL Ol
(0.0043) (0.0053)
Percentage over age 25 with -0.0027 -0.0029
bachelor’s degree or higher (0.00093) (0.0016)
Percentage of White non-Hispanic 0.0067 -0.0029
householders (0.0027) (0.0029)
Jurisdiction fixed effects Yes Yes Yes
Year fixed effects Yes Yes
Spatial autoregression Yes
1Z units per 10,000 people x year Yes
e e
Spatial autocorrelation A (1 ;;)
Observations 732 690 561
R-squared 0.941 0.957
Pseudo R-squared 0.275
Number of jurisdictions 85 35 33

IZ = inclusionary zoning. Ln = natural log.

Notes: Robust standard errors clustered by jurisdiction in parentheses. *** represents p < 0.01, ** represents p < 0.05, * represents p < 0.1. In the maximum
likelihood estimation, the pseudo R? is {corr(y.y}2.

Sources: Zillow Research, IZ ordinances in the Baltimore-Washington region (available in the appendix), and the U.S. Census Bureau
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The results of the cross-sectional models in columns 1 and 2 and the spatial model in column
3 indicate that, using this dependent variable as a proxy for a mandatory 1Z programs effect on
market-rate prices, mandatory IZ does not affect price.

The specification in equation 2, with the number of years a mandatory IZ program has been

in place as the dependent variable of interest (results in exhibit 14), provides some support for
Ellickson’s description of mandatory IZ as a tax on development. If mandatory IZ programs tax
construction and result in reduced new-housing construction, their effect will increase over time as
reduced housing construction year after year reduces a jurisdiction’s total housing supply relative
to what it would have had without the 1Z program. The results in exhibit 11 provide evidence

that IZ is not adopted in response to rising prices, indicating that its effect on price is exogenous.
Further, optional IZ programs (results in exhibit 15) that do not produce units have no effect on
prices, indicating that these jurisdictions do not experience the same price increase as jurisdictions
where IZ may tax new construction. The author’s empirical finding that, on average, mandatory 1Z
programs in the Baltimore-Washington region tax market-rate housing is supported by the lack of
uptake of optional 1Z programs with higher density bonuses than those offered under the region’s
mandatory programs.

The supply model in exhibit 17 provides evidence that IZ programs, proxied by the number of
units they produce relative to their jurisdiction’s size, have no effect on new housing permits. A
potential explanation for mandatory 1Z increasing price—although not decreasing supply—is that
1Z increases the cost of building new housing without reducing the quantity of construction. For
example, IZ may lead developers to pursue more smaller projects. Smaller projects may allow them
to avoid IZ requirements by staying below a unit threshold for each project. It may be less efficient
to build smaller numbers of units in each project, resulting in higher prices without a reduction

in total new supply. Alternatively, IZ may lead developers to shift to higher end housing that has
the profit margins to cross-subsidize IZ units where lower end new construction may be infeasible
under 1Z requirements (Hamilton and Smith, 2012).

As reported in exhibit 18, the author finds that using a jurisdiction’s number of IZ units produced
relative to its population as the independent variable of interest indicates that IZ programs do

not affect market prices. Although the author thinks that the number of years an 1Z program has
been in place is the more theoretically sound model for how IZ programs can be expected to affect
prices, this finding shows that the results reported in exhibit 14 are sensitive to specification.

Conclusion

175 prevalence is rapidly increasing, but relatively little work has been done to study its effects on
housing markets. The author’s results contribute to the small amount of literature on this issue

and provide new data on the characteristics of IZ programs in the Baltimore-Washington region.
Much of the scholarship on IZ so far has used data from California, and this study increases the
geographical diversity of IZ research. The effects of IZ programs across the country are likely highly
dependent on local housing market conditions and program design.
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Measuring the effects of IZ on housing market outcomes is difficult because each program

is unique and the sample size of jurisdictions in a housing market is relatively small. Actual
requirements for income-subsidized units may deviate from a locality’ stated policy, so data

on IZ policies are noisy. These measurement challenges provide reasons to be cautious about
making strong claims about 1Z5 effect on housing markets based on empirical studies, but the
body of research attempting to measure the causal effect of IZ on house prices and new housing
construction provides some evidence that IZ increases house prices and reduces housing supply.

In her analysis of 1Z5s effects in the Baltimore-Washington region, the author finds evidence that
mandatory 1Z programs increase house prices but not that they reduce new housing construction.
Measuring the effect of optional programs separately from that of mandatory programs allows

the author to distinguish between programs that Ellickson’s theory would predict act as a tax on
development versus those that it would not. As expected, the author finds that optional programs
that are not producing IZ units are not associated with higher house prices.

As 1Z continues to gain prevalence as a tool for attempting to increase access to affordable housing,
more empirical work on its effects on housing markets is needed to evaluate whether it is possible
for 1Z to achieve affordable housing goals without exacerbating affordability problems for those
who do not receive IZ units. In particular, researchers should seek out changes to 1Z policy that
are exogenous to local policymakers’ control for the strongest identification strategies—such as
court decisions or state legislation that changes local IZ programs—that present opportunities to
study these programs’ causal effects on housing markets. Additionally, case study work on specific
1Z programs can provide important insights. For example, the general lack of 1Z production under
optional programs indicates that even large density bonuses may not offset the cost of providing
below-market-rate units. Fieldwork that includes learning from homebuilders and other real estate
industry professionals may present opportunities to learn about how IZ affects how much and what
type of housing gets built.

Optional IZ programs with density bonuses large enough to result in production present a way for
policymakers to incentivize affordable housing construction without the risk of introducing a new
tax on market-rate development. Optional programs rely on exclusionary zoning to work, however,
as the cases of Alexandria and Falls Church show. They do not solve an underlying problem of
exclusionary zoning.
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Appendix

Exhibit 19

Ordinances for Mandatory Inclusionary Zoning Programs and Reports that Provide Additional
Data on Inclusionary Zoning Requirements (1 of 2)

Alexandria, VA

Annapolis, MD

Arlington
County, VA

Baltimore, MD

Charles
County, MD

Fairfax
County, VA

Falls Church, VA

Fauquier
County, VA

Frederick, MD

Frederick
County, MD

Alexandria. 2020. The Zoning Ordinance of the City of Alexandria, Virginia. “Allowance for
increases in floor area ratio, density and height and reductions in required off-street parking
as incentive for provision of low- and moderate-income housing.” https://library.municode.
com/va/alexandria/codes/zoning?nodeld=ARTVIISUZORE_S7-700ALINFLARRADEHER
EREOREPAINPRLODCOHO; Alexandria. 2019. “City of Alexandria Procedures Regarding
Affordable Housing Contributions.” https://www.alexandriava.gov/uploadedFiles/housing/
info/2019_ProceduresRegardingAffordableHousingContributions_04.10.19.pdf; Alexandria.
2020. “Affordable Housing Projects and Partners.” https://www.alexandriava.gov/housing/
info/default.aspx?id=74589; Alexandria. 2016. “The City of Alexandria’s Affordable Set-
Aside Program from the 1990s to Today.” https://www.alexandriava.gov/uploadedFiles/
housing/info/SetAsideReportFINALFORWEB2016.pdf.

Annapolis. 2020. Code of Ordinances. “Moderately Priced Dwelling Units.”
https://library.municode.com/md/annapolis/codes/code_of_ordinances?nodeld=TIT20SU_
CH20.30MOPRDWUN.

Arlington. 2020. Arlington County Zoning Ordinance. “Affordable Housing Zoning
Ordinance.” https://housing.arlingtonva.us/development/land-use-zoning-tools/; Arlington
County Department of Community Planning, Housing, and Development, Annual Affordable
Housing Targets Report for 2015, February 2016.

Baltimore. 2016. Housing and Urban Renewal. “§ 2B-22. Project benefitting from
significant land use authorization or rezoning.” http://legislativereference.baltimorecity.
gov/sites/default/files/Art%2013%20-%20Housing.pdf.

Charles County. 2019. Code of Ordinances and Resolutions. “Article XV. Moderately
Priced Dwellings.” https://ecode360.com/27247973.

Fairfax County. 1991. “Ratio of Bonus Density to Required Percentage of ADUs.” https://www.
fairfaxcounty.gov/housing/sites/housing/files/Assets/documents/ADU %20Resources %20
for%20Developers/ADU%20Advisory%20Board/Ratio_of_Bonus_Density.pdf.

Fairfax County. 2020. The Fairfax County Zoning Ordinance. “Residential District
Regulations.” https://www.fairfaxcounty.gov/planning-development/sites/planning-
development/files/assets/documents/zoning/zoning%20ordinance/art03.pdf; Fairfax
County. “Privately-Owned Affordable Rental Housing Options. https://www.fairfaxcounty.
gov/housing/rentalhousing/adu-and-wdu.

Falls Church. 2020. Code of the City of Falls Church, Virginia. “Sec. 48-1335.
- Affordable dwelling unit residential density bonuses, fee deferrals, and
related requirements.” https://library.municode.com/va/falls_church/codes/
code_of_ordinances?nodeld=PTIICOOR_CH48Z0_ARTVIIAFDWUNPR_S48-
1335AFDWUNREDEBOFEDERERE; Falls Church. “Affordable Dwelling Unit
(ADU) Program Fact Sheet.” https://www.fallschurchva.gov/DocumentCenter/
View/10685/ADU-Program-Fact-Sheet.

Fauquier County. 1995. “Fauquier County Board of Supervisors’ Policy on
Housing Low and Moderate Income Families.” https://www.fauquiercounty.gov/
home/showdocument?id=594.

Frederick. 2009. The Code of the City of Frederick, Maryland 1966. “Chapter 19
Affordable Housing.” https://library.municode.com/md/frederick/codes/code_of _
ordinances?nodeld=PTIITHCO_CH19AFHO_S19-7DEBO.

Frederick County. 2002. MPDU Legislation. “Chapter 6A Moderately Priced Dwelling
Units.” https://www.frederickcountymd.gov/7707/MPDU-Legislation.
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http://legislativereference.baltimorecity.gov/sites/default/files/Art%2013%20-%20Housing.pdf
http://legislativereference.baltimorecity.gov/sites/default/files/Art%2013%20-%20Housing.pdf
https://ecode360.com/27247973
https://www.fairfaxcounty.gov/housing/sites/housing/files/Assets/documents/ADU%20Resources%20for%20Developers/ADU%20Advisory%20Board/Ratio_of_Bonus_Density.pdf
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https://www.fairfaxcounty.gov/housing/rentalhousing/adu-and-wdu
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https://library.municode.com/va/falls_church/codes/code_of_ordinances?nodeId=PTIICOOR_CH48ZO_ARTVIIAFDWUNPR_S48-1335AFDWUNREDEBOFEDERERE
https://www.fallschurchva.gov/DocumentCenter/View/10685/ADU-Program-Fact-Sheet
https://www.fallschurchva.gov/DocumentCenter/View/10685/ADU-Program-Fact-Sheet
https://www.fauquiercounty.gov/home/showdocument?id=594
https://www.fauquiercounty.gov/home/showdocument?id=594
https://library.municode.com/md/frederick/codes/code_of_ordinances?nodeId=PTIITHCO_CH19AFHO_S19-7DEBO
https://library.municode.com/md/frederick/codes/code_of_ordinances?nodeId=PTIITHCO_CH19AFHO_S19-7DEBO
https://www.frederickcountymd.gov/7707/MPDU-Legislation
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Exhibit 19

Ordinances for Mandatory Inclusionary Zoning Programs and Reports that Provide Additional
Data on Inclusionary Zoning Requirements (2 of 2)

Gaithersburg,
MD

Harford
County, MD

Howard
County, MD

Laurel, MD
Leesburg, VA
Loudoun

County, VA

Montgomery
County, MD

Prince George’s
County, MD

Queen Anne’s
County, MD

Rockville, MD

St. Mary’s
County, MD

Talbot
County, MD

Warrenton, VA

Washington, DC

Gaithersburg. 2020. The Code of the City of Gaithersburg, Maryland. “Article XVI.
Affordable Housing Requirements.” https://library.municode.com/md/gaithersburg/codes/
code_of_ordinances?nodeld=PTIITHCO_CH24Z0_ARTXVIAFHORE.

Harford County. 2020. Zoning Code. “§ 267-32. Starter Home Housing Bonus.”
http://www.harfordcountymd.gov/DocumentCenter/View/2257/Zoning-Code-PDF?bidld=.

Howard County. 2007. Code. “Subtitle 4. Moderate Income Housing Units.”
https://www.howardcountymd.gov/LinkClick.aspx?fileticket=0BZ_A7GFw2Q%3d&portalid=0.

Laurel. 2008. Code of Ordinances. “Ordinance No. 1830. Affordable Housing Program.”
https://library.municode.com/md/laurel/ordinances/code_of_ordinances?nodeld=756355.

Leesburg. 2003. “Section 3.17.3 Affordable Dwelling Unit Density Adjustments.” Town of
Leesburg Zoning Ordinance. https://www.leesburgva.gov/departments/planning-zoning/
zoning-information/zoning-ordinance.

Loudoun County. 2020. Revised 1993 Zoning Ordinance. “Article 7. Administration and
Regulations of Affordable Dwelling Unit Developments.” https://www.loudoun.gov/
DocumentCenter/View/99645/Revised-1993-Zoning-Ordinance?bidld=.

Montgomery County. 2018. “Requirements and Procedures for the Moderately Priced
Dwelling Unit Program Department of Housing and Community Affairs.” https://www.
montgomerycountymd.gov/DHCA/Resources/Files/housing/singlefamily/mpdu/ER%2011-
18AM%20Final%20Signed_pd.pdf; “Montgomery County. Number of MPDUs Produced
Since 1976.” https://www.montgomerycountymd.gov/DHCA/housing/singlefamily/mpdu/
produced.html; Aaron Trombka et al. “Strengthening the Moderately Priced Dwelling Unit
Program: A 30 Year Review.” https://www.montgomerycountymd.gov/DHCA/Resources/
Files/housing/singlefamily/mpdu/report_mpdu30yearreview.pdf.

Brown, Karen Destorel. 2001. “Expanding Affordable Housing Through Inclusionary
Zoning: Lessons from the Washington Metropolitan Area.” A Discussion Paper Prepared
by The Brookings Institution Center on Urban and Metropolitan Policy.
https://www.brookings.edu/research/expanding-affordable-housing-through-inclusionary-
zoning-lessons-from-the-washington-metropolitan-area/.

Queen Anne’s County. 1996. “Section 18:1-108 Moderately Priced Dwelling Units.” Public
Local Laws of Queen Anne’s County. https://ecode360.com/7141068?highlight=affordabili
ty,afford#7141068.

Rockuville. 2020. “Chapter 13.5 Moderately Priced Housing.” Code of Ordinances.
https://library.municode.com/md/rockville/codes/code_of_ordinances?nodeld=CICO_
CH13.5MOPRHO.

St. Mary’s County. 2016. “Chapter 32.3 Supplemental Development Standards.” The St. Mary’s
County Comprehensive Zoning Ordinance. https://www.stmarysmd.com/docs/CZO.pdf.

Talbot County. 2020. “Section 190-14 Affordable Workforce Housing Floating District
(AWH).” The Code. https://www.ecode360.com/10158967 ?highlight=affordability,affordab
le#10158967.

Warrenton. 2016. “Article 9-3 Affordable Dwelling Unit Provisions.” Town of Warrenton Zoning
Ordinance.” http://cms.revize.com/revize/warrenton/document_center/Planning/Article%20
9%20%20Supplemental %20Regulations%20Amended2018.pdf, 9-4.

Washington, D.C. 2017. “1002 Bonuses and Adjustments to Incentivize Inclusionary Units.”
District of Columbia Municipal Regulations. http://dcrules.elaws.us/dcmr/11-¢1002 ;
Washington. 2019. “Inclusionary Zoning Fiscal Year 2018 Annual Report.”
https://dhcd.dc.gov/page/fy2018-inclusionary-zoning-annual-report.
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