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EXECUTIVE SUMMARY
As part of its larger efforts to promote greater availability of affordable housing in Delaware,
the Delaware Housing Coalition has commissioned a study to examine the impact of the
location of affordable multifamily housing on property values in Delaware’s communities.
Proposals for all types of affordable housing—ranging from emergency shelters to market-rate
rental communities to moderately-priced homes within new subdivisions—are often met with
concerns from community members and civic associations. These concerns often involve an
unexamined assumption that the effect of such housing will typically be socially and
economically negative for the surrounding community.
The peer-reviewed academic literature abounds with national examples of the relatively benign
effect of developing affordable housing that is well-designed, well-financed and well-managed.
But to date, no such studies have been done in Delaware, examining Delaware communities
nor have there been any such studies comprehensively examining the different types of
affordable housing, whether in Delaware or any other U.S. State.
Key Findings
The central findings of the report are that the location of assisted multifamily rental housing is
typically not associated with any subsequent changes in the values of neighboring properties.
The perceived association with lower property values is generally due to the historic strategy of
locating these properties in areas where property values are already relatively low and also
relatively declining.
Neighborhood Factors
At first glance, the local presence of rental-assisted and/or income-restricted multifamily
properties does appear to be associated with lower property values. Examining Delaware home
sales data from 1970-2011, single-family homes near assisted rental housing properties
typically have a value that is 32 percent less than homes further away. However, most of this
discount is attributable to factors that are intrinsic to these communities and their existing
housing stock, rather than their proximity to assisted affordable housing.
Assisted rental housing has historically been disproportionately located in low-income
neighborhoods, where the housing is relatively smaller, older, more depreciated—and hence,
lower-valued—than homes elsewhere in Delaware. Once those factors are properly accounted
for, the difference in value shrinks from 32 percent to just 7.1 percent.
When the study also controlled for neighborhood factors like housing stock and household
income, the difference was deflated even further, to a difference of only 3.2 percent. The
remaining difference is likely explained by omitted characteristics of the home that are not
available in the data.
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No Property Value Impact
To more accurately distinguish between these relationships, an “Event Study” regression
examined changes in house prices in those neighborhoods with assisted affordable housing
both before and after that housing became assisted. The study finds that there was no impact
on home values either up or down, net of any movements in the overall housing market. When
comparing homes near sites to comparable homes not near a site, there was no impact on
future home values or appreciation. Homes near sites appreciated at a slightly lower rate than
comparable homes not near sites, but this is a continuation of pre-existing trends in the
neighborhood, not an impact of the multifamily property. The direction of causality appears to
be that assisted rental sites follow lower home prices rather than lower home prices following
sites.
Significant Variation in Property Value Impacts
While the overall net effects statewide are neutral, there can be significant variation in the
relationship between the location of assisted rental housing and differences in property values.
For the sites in Delaware examined by this research, the presence of an assisted rental site had
a roughly equal probability of being associated with a negative, neutral or positive difference in
nearby house values, even though the average effect—across all sites –was neutral. Thus, in
two-thirds of the cases, the effect was either nonexistent or positive—providing significant
evidence against the misperception that the presence of assisted housing in a community is
likely to have adverse effects on property values in the community.
Site-Specific Characteristics Matter
The research also indicates that the factors which cause one of the three possible outcomes on
nearby house values are identifiable. Site-specific characteristics related to the design, size,
ownership/management and neighborhood context of assisted rental multifamily sites are
associated with both positive and negative spillover effects. One of the characteristics with the
largest impact was whether a site had recently undergone a renovation. Following a renovation
(and controlling for other factors), neighborhood house prices are estimated to rise by an
average of 20 percent, which is nearly $35,000 in 2011 dollars.
Policy Implications
This research identified a number of site-specific characteristics relating to the location, design,
ownership/management and neighborhood context of assisted rental sites that are correlated
with both positive and negative effects on nearby property values. Now that these
characteristics have been identified, it is within the capacity of the site’s designers and the
programs’ administrators to decide what characteristics a proposed future site should have.
These characteristics should be taken into account when designing and planning a planning any
future site, in order to reduce the possibility of any adverse effects on the site’s neighborhood.
We recommend further research into the varieties of factors and their particular impacts on a
site’s effects, in order to better inform this process.
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BACKGROUND & OBJECTIVE

The Delaware Housing Coalition (DHC) is a non-profit organization dedicated to making
affordable housing available in every Delaware community and to all Delawareans, via
education, research, policy development, and advocacy to increase the supply of affordable
rental and for sale homes and the public funding needed to produce and preserve them.
For over thirty years, the DHC’s efforts have promoted this goal and reflect its concern for more
and better permanent supportive housing for the homeless, preservation of affordable rental
communities, increased state and local incentives to produce affordable homeownership and
rental units, more funding at all government levels for affordable housing, increased use of
nonprofit and community-based housing development solutions, and a broader awareness and
deeper understanding of affordable housing needs.
As a part of its larger efforts to promote greater availability of affordable housing in Delaware,
DHC commissioned the author to undertake an affordable housing impact study. The intent was
to review the impact of assisted rental multifamily housing in Delaware, using local community
examples and state-of-the-art methodology. This study is the result.
At the core of the analysis is a rigorous and thorough quantification of the impact(s) of subsidized
or income-restricted (“assisted”) multi-family housing on their surrounding communities. Assisted
sites that are either newly constructed, converted from market-rate to assisted, or preserved via
rehabilitation are of the greatest interest. As such, DHC has asked this author to conduct a
comprehensive economic and fiscal impact study that identifies, measures and discusses the
effects that specific assisted rental multifamily sites in Delaware have on their proximate
communities. This study examines changes in the values of single-family properties as a proxy for
how such community quality-of-life factors, such as crime and congestion, may or may not
systematically co-vary with the spatial incidence of assisted rental multifamily properties.
Additionally, DHC has asked this author to corroborate both the empirical approach and results to
the existing literature on this subject matter.
This study will be used to further two major policy objectives: (1) providing public decisionmakers and civic groups with information on the beneficial effects of affordable housing and (2)
making a set of recommendations regarding design and siting of multifamily housing for state
housing planners and lenders. It will ultimately be used to enhance DHC’s ongoing “Good
Neighborhood” Project.
This report is structured as follows: Section 2.0 will discuss the motivation for undertaking this
report and provide some background context on the issue of assisted rental housing sites in
Delaware. Section 3.0 will review the existing academic research on the economic effects of
affordable housing and their impacts on nearby property values, as well as discuss this report’s
contribution to this literature. Section 4.0 will discuss the data used in this report: its source,
extent and the formatting it went through to make it suitable for analysis. Section 5.0 will
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present the empirical analytics and their results. Section 6.0 will conclude with a summary of
the results, their policy implications for the administration of assisted rental housing and
suggestions for further research. The appendices to the report contain the technical details of
the empirical analytics as well as the full regression results discussed in Section 5.0.
2.0

PROJECT MOTIVATION AND CONTEXT

For its entire thirty-year history, the Delaware Housing Coalition has been dedicated to its
mission of making affordable housing available in every Delaware community and to all
Delawareans. As part of this mission, the DHC has often been involved in helping advocates of
affordable housing in Delaware to address the objections of local communities to the
development of such housing in their respective community.
The concerns expressed by community members and civic associations have almost always
involved an unexamined assumption that the effect of such housing will automatically be
socially and economically negative for the surrounding community. Over the course of its
existence, DHC has experienced such community reactions to proposals for emergency and
transitional shelters, migrant worker apartments, market-rate rental communities, community
land trust homes, “workforce” housing within new subdivisions, the rehabilitation of existing
rental housing to preserve (or receive new) housing assistance, and even the construction of
townhomes near single-family detached homes.
The notion of reduced single-family resale values is a common denominator of these objections
and seems to serve as a proxy for the preconceived damage that communities expect as an
effect of the planned affordable housing. In 2000, a resident of the Milltown-Limestone area of
New Castle County, voiced her opposition to the proposed renovation of Cynwyd Club very
succinctly: “We feel low-income people will bring in trouble and problems and depreciate our
property.1” More recently, in early 2012, citizens and town officials in Milton have held up
approval of a proposed 61-unit affordable rental housing project in their town due to concerns
about “public safety.2”
As a result of the controversy surrounding the proposed redevelopment of Cynwyd Club,
Senate Bill No. 400 was made into law, requiring the Delaware State Housing Authority to notify
any state senators and representatives in whose districts affordable housing projects are being
considered or approved. As the 2011 Delaware Analysis of Impediments to Fair Housing Choice
notes: "This statutory requirement is an impediment to fair housing choice because it increases
the likelihood that the proposed project may be resisted by local NIMBY-ists. This requirement
also increases the likelihood that the project may be opposed through political intervention.3"
1

Wilmington News Journal, 7/7/00, p. B3
CapeGazette.com, 4/9/12, http://capegazette.villagesoup.com/news/story/804290?cid=4908075
3
State of Delaware Analysis of Impediments to Fair Housing Choice, July 2011, p. 506-507
2
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As the authors of the analysis observe, this law forced the state to erect potential barriers to
fair and affordable housing in contradiction to its sworn duty to see that low-income people
and the housing programs serving them are dealt with using the same set of standards as
everyone else, not by a higher set.
The law continues to stand, a validation of the NIMBY impulse evinced in the Cynwyd Club and
similar situations. Recent NIMBY reactions to affordable housing (both rental and owneroccupied) in Southern New Castle County, Milton, and Laurel, attest to the enduring nature of
NIMBY-ism.
While the literature abounds with examples of the benign effect of developing affordable
housing that is well-planned and well-financed, they have little use in quelling suspicions in
Delaware communities, since they involve other states and communities. Such a study has not
previously been done here.
The research undertaken in this study looks at real affordable housing created in specific
Delaware communities during a defined period of time. In addition, it takes as its definition of
“affordable housing” one of the forms of the latter that is most subject to immediate
community preconceptions – and, DHC believes, misconceptions – about assisted multifamily
rental housing.
This study examines the impact of multifamily housing on selected communities in Delaware,
focusing on some of the most contested projects, having the most potential for being an
intrusion on their communities. It tests the hypothesis that affordable housing has a negative
effect on communities, using the impact on nearby property values as the indicator, and using
one of the most controversial forms of affordable housing as the example. In focusing on
assisted multifamily rental housing, DHC aims to make a case that will help to relieve
unwarranted preconceptions about all forms of affordable housing.
With its release, the Delaware Housing Coalition hopes this study will play two major roles:
1) providing public decision-makers and concerned civic groups with information on the
beneficial effects of affordable housing and,
2) making a set of recommendations regarding the design and siting of multifamily
housing for state housing planners and lenders.
DHC seeks for this study to contribute to its ongoing Good Neighborhood Project, a long-term
campaign to meet the need for affordable, accessible, inclusive communities everywhere in
Delaware by creating a more equitable geographic distribution of affordable housing. The main
components of the Good Neighborhood Project include the Fair Share Housing Measure,
describing the additional affordable housing units that a community would need to make
available in order for that community to bear an equitable geographic share of the total need;
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and Why Not In My Back Yard?, a growing set of DHC resources that make the case that a
better geographic distribution of affordable housing gives households greater choices and, has
high positive economic and social impacts on communities, and benefits the state as a whole.
This latter can be found at www.WhyNIMBY.org.
3.0

PREVIOUS RESEARCH

Much of the research on the economic effect of “affordable housing” or “assisted housing4” is
typically centered on what “spillover effects” that such housing has on nearby property values.
This is because much of the opposition to the siting of assisted housing is typically due to
property owners’ concern that the local presence of such housing will lower their property
values. As such, a number of studies have undertaken various empirical approaches in an
attempt to quantify what impact—if any—that this type of housing may have on nearby
property values.
Although much of the early research into this subject found that the presence of assisted
housing was associated with lower home values, this research was riven with various
methodological shortcomings and empirical flaws. Primary among them was that the location
of assisted housing was not random: assisted housing disproportionately is located in
neighborhoods where the existing housing is already distressed, low-valued or declining in
value, and occupied by relatively low-income households. This begs a chicken-and-egg
conundrum: does affordable housing cause low house prices or do neighborhoods with low
house prices attract assisted housing? Additionally, many of these earlier studies used data in
older, denser east coast cities with high-priced housing, such as Boston and New York. This
posed a problem about whether results for these cities would also carry over to other locales
with very different types of housing, such as a low-density Phoenix, a young Miami or a lowpriced Detroit. Lastly, a typical study would only examine one type of assisted housing, such as
public housing or Section 8 housing. So, it is not clear that what effects one type of housing
may have could be generalized to all types of assisted housing.
However, since 1995 a number of econometric innovations have been made to correct for
these problems; chief among them the chicken-and-egg problem. As such the literature on the
impact of assisted housing has grown in size and also grown more robust. Two recent literature
reviews5 by well-respected academics summarized thirty-eight prominent studies in this
research literature, and their synthesized results can be enumerated as follows:
4

Although “affordable housing” is a term more commonly used in the research literature, we use “assisted
housing” throughout this report as a general umbrella term to refer to any type of publicly-financed or assisted
multifamily rental housing. Examples would include: public housing, Section 8 Housing Choice Vouchers or
Certificates, LIHTC-financed developments, shelters and multifamily housing with federal rental assistance
contracts.
5
“Does Affordable Housing Detrimentally Affect Property Values? A Review of the Literature”. Mai Thi Nguyen.
Journal of Planning Literature, Vol. 20, No.1. August 2005.
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1) There is no single, blanket unqualified answer to whether or not the presence of
assisted housing has an adverse effect on nearby property values. Whether the effects
are negative, positive or neutral is heavily dependent upon the design and scale of
assisted housing, type of assisted housing, age and density of the surrounding housing,
quality of the assisted housing’s management, and the socioeconomic and demographic
context of the host neighborhood.
2) There are some factors that have no relationship to whether the presence of assisted
housing is associated with increasing or decreasing property values. Among those
conditions that have been generally ruled out as affecting surrounding property values,
either positively or negatively, are: ownership type (e.g. renter v. owner-occupant),
structure type (e.g. detached homes v. rowhomes v. apartment buildings) and type of
assistance (e.g. Section 8 v. LIHTC v. public housing).
3) Where negative effects do appear, they tend to be small. The relative magnitude of the
effect that assisted housing may have on nearby property values is quite small when
compared to the many other factors that determine property values. An implication of
this finding is that even where negative effects may exist, they are not large enough to
affect the overall direction of a neighborhood’s valuation.
4) Where negative effects do appear, they tend to be due to specific elements of the
assisted housing that cannot be generalized to all forms of assisted housing. For
example, poor design, poor construction, poor management and incompatibility of the
assisted housing with the surrounding housing (e.g. constructing a high-rise public
housing project in a neighborhood of single-family owner-occupied homes) are the
factors most typically associated with reduced nearby property values.
5) Where positive effects do appear, they tend to be due to an improvement over what
the assisted housing replaced. For example, The effect on surrounding property values
tends to be positive when assisted housing 1) replaces a vacant lot or abandoned
building; 2) is new construction; 3) undergoes improvements or rehabilitation; or 4)
when low-density assisted housing replaces high-density assisted housing (e.g. the HOPE
VI program replaced high-rise public housing with scattered-site low-density homes).
More generally, when the siting of assisted housing is part of a larger neighborhood
revitalization program, it tends to be most successful in having positive effects on that
neighborhood’s property values.

“How Does Affordable Housing Affect Surrounding Property Values?” Sherry Ahrentzen. Research Brief of the
Stardust Center for Affordable Homes and the Family, Arizona State University. August 2008.

October 2012

Kevin C. Gillen, Ph.D. and Econsult Corporation

Community Impact: The Effects of Assisted Rental Housing in Delaware

9

6) The two most critical factors that determine whether assisted housing has a positive or
negative effect are type of management and neighborhood context.
a. Positive effects related to management are associated with good property
management, which is typically found to coincide with properties developed by
non-profit community development corporations, and less so with properties
developed and managed by for-profit developers or public housing authorities.
Successful nonprofit developers have typically been operating for decades and
are thus believed to be more attentive to designing affordable housing that
matches neighborhoods in terms of size, scale, design and amenities. In addition,
this type of assisted housing is more likely to be operated and maintained by
neighborhood-based organizations that are quicker to respond to community
concerns and are generally more in tune with community needs.
b. Positive effects related to neighborhood context are associated with the location
of assisted housing in either low-poverty stable neighborhoods or in very
depopulated severely-distressed neighborhoods. In the case of the former, the
neighborhood is deemed stable enough to absorb the presence of assisted
housing. In the case of the latter, the neighborhood has such a high rate of
vacancy and abandonment, the presence of assisted housing is perceived to be a
relative improvement.
This report endeavors to contribute to this existing body of research in several constructive
ways. First, its geographic scope is statewide and will cover all of Delaware, whereas most
studies in the literature are limited to a single city or metropolitan area. Second, its scope will
also include all types of assisted/affordable housing receiving public subsidies or finance (e.g.
LIHTC, Section 8, public housing, USDA RD, etc.), whereas most existing studies are limited to
examining just one type of housing or housing assistance program. Lastly, to the best of our
knowledge, this is the only study of its type that has been undertaken in Delaware, where the
issue of assisted rental housing and its effects is a pertinent public policy issue, as outlined in
the discussion in Section 2.0.
4.0

DATA

Data on the location and characteristics of the statewide inventory of assisted rental
multifamily sites (hereafter, “sites”) in Delaware was provided by the Delaware State Housing
Authority. This inventory includes both publicly-owned (public housing) and privately-owned
assisted multifamily housing. The type of financing received by this housing includes the
Housing Development Fund, HOME Investment Partnerships program, LIHTC, USDA Rural
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Development (USDA RD6), Section 2027, and project-based Section 8 rental assistance contracts.
For each site, the data contained information on the address, year of construction or
conversion, year of renovation (if applicable), number of units, target population (e.g. family v.
senior citizens) and type of assistance (e.g. public housing v. Section 8 v. LIHTC 8). There were
222 sites in the data. With the assistance of ArcInfo GIS software, each site was geo-coded and
assigned a unique latitude and longitude to denote its location. The following map shows the
location of these sites:

6

The U.S. Department of Agriculture Rural Development (USDA RD) provides loans and project-based rental
assistance to provide affordable rental housing for very low-, low- and moderate-income families, elderly persons,
and persons with disabilities in rural areas via several different programs. In Delaware, most USDA RD properties
are financed through Section 515 loans, which sometimes also include rent subsidies (Section 521). Both for-profit
and nonprofit organizations can sponsor and own USDA RD-financed properties.
7
The Section 202 Supportive Housing for the Elderly program provides capital advances to finance the
construction, rehabilitation or acquisition of housing for very low-income elderly (>62 years) persons, including the
frail elderly, and rent subsidies for the projects to help make them affordable. Project sponsors must be private,
nonprofit organizations. The program is administered by the U.S. Department of Housing and Urban Development
(HUD).
8
LIHTC=”Low Income Housing Tax Credit”
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Map 1.

As is visually evident in the map, the sites are distributed throughout the State of Delaware, but
with a disproportionate concentration in and around the larger urban centers of Wilmington,
Newark and Dover. In addition, the relatively older sites, denoted by the red pentagons and
stars, are also disproportionately located in these larger, older urban centers. However, it does
not appear to be the case that the general location of sites in Delaware has any particular bias
towards one part of the State over the others.
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We next examine some summary characteristics of these sites, which are presented in Table 1.
Table 1.
Summary Statistics of Assisted Rental Multifamily Sites
Year
Total # Units Built
Year Rehabbed*
Min.
8
1937
1994
25% Percentile
28
1980
2002
50% Median
45
1991
2005
Mean
62
1989
2005
75% Percentile
76
1998
2008
Max.
286
2010
2010
*Only applies to rehabbed properties
The typical (or median) site has 45 units, was built in 1991, and was subsequently rehabbed in
2005. However, the variation of sites around this median can be quite substantial. The
smallest site has only 8 units, while the largest has 286 units. The oldest assisted rental
multifamily property was built in 1937, while the newest was constructed in 2010. Only for the
sites which have experienced improvements via rehab, which only constitute 23 percent of all
sites in the data, is there relatively less variance: the most recent rehab of a site occurred in
2010 while the oldest rehab occurred in 1994.
In addition, the data also provides us with the following information on the type of units:
Table 2.
Target Population in DE Assisted Rental Multifamily Sites
# of Sites
% of Sites
With Disability
6
3%
Family
145
65%
Elderly
68
31%
Mixed
3
1%
Total
222
100%
The typical site is targeting family households; constituting 65 percent of all sites. Sites
restricted to elderly households are the next most common, composing 31 percent of all sites in
Delaware. Housing for persons with disabilities and mixed9 units comprise less than 5 percent
of all sites. The next table indicates the type of public assistance that the different sites receive.
9

Mixed units refer to sites that house some combination of families, elderly persons and/or persons with
disabilities.
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Table 3.
Type of Assistance for DE Assisted Rental Multifamily Sites
# of Sites
% of Sites
LIHTC
87
39%
Public Housing
29
13%
Section 8
64
29%
Other
42
19%
Total
222
100%

The most common form of public assistance is the Low Income Housing Tax Credit, which 39
percent of all sites receive. The second-most common type of assistance is project-based
Section 8 rental assistance, which 29 percent of all sites are receiving. Public housing or some
other miscellaneous form of public support goes to the remaining 32 percent of sites in
Delaware.
Assisted rental multifamily properties in Delaware appear to have a sufficiently representative
cross-section of variation that supports a research project examining the impact of their
presence. They are located in a variety of locations across the State, although they do tend to
be in the more developed, urban areas. Their years of construction span several decades while
their size ranges from 8 units to 286 units. Although families make up the majority of
households occupying these sites, elderly, persons with disabilities or some mix of all three
types of households make up a significant share of the remainder. And, the type of public
assistance received by these sites spans the LIHTC, project-based Section 8, public housing or
some other form of public assistance.
The next step in our project was to identify home sales in Delaware that occurred in proximity
to these sites. Data on home sales were purchased from CoreLogic, a national housing data
vendor. The data span the years 1970 through 2011. The sales were screened to eliminate any
transactions that were not considered “arms-length”: inter-family transfers, blanket sales,
nominal sales, sheriff sales, short sales, etc. The remaining transactions were geo-coded with
the assistance of ArcInfo GIS software. A spatial join of the home sales data to the sites data
was then undertaken to assign each home to the nearest sites site and the distance to this site
was then computed. The following map shows the location of these home sales and their
proximity to sites.
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Map2. Home Sales in Delaware 1970-2011

As indicated by the map, the home sales occur throughout Delaware, but are relatively sparser
in the more rural parts of the State’s mid-section. The highest densities of transactions occur in
the most developed parts of the State, such as the northern Wilmington-Newark-Bear
metropolitan area and in the southern coastal area along Delaware’s beach resort
communities. Of the 210,422 housing transactions, 20,252 were identified as occurring within a
quarter mile of a site; a sufficiently large sample to allow a thorough empirical analysis and
comparison.
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We first examine some basic summary statistics comparing house prices and characteristics of
homes that are near sites versus homes that are further away. The following chart shows the
average price, over time, of homes that are within a ¼ mile of a site as the solid line and homes
that are beyond a ¼ mile of a site as the dashed line10.
Chart 1.

Avg. House Price by Proximity
to Assisted Rental Multifamily Site
$400,000

$350,000

Avg. Price <=1/4 mile

$300,000

Avg. Price >1/4 mile

$250,000
$200,000
$150,000
$100,000
$50,000
$0

As indicated by the chart, homes that are near sites typically transact at a lower price point
than homes further away from sites. Beginning in 1972 when the first sales of homes near sites
occurred, the typical Delaware home that was beyond a ¼ mile from a site had an average price
of $33,140, while the typical Delaware home within a ¼ mile of a site had an average price of
10

A ¼ mile is the standard distance used in urban studies as a definition of “proximate” because numerous studies
have indicated that it is the maximum distance a typical person is willing to walk with frequent regularity.
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$17,667; a 47 percent difference. By 2011, the average price of a home further from a site had
grown to $272,764, while the average price of a home near a site had grown to $186,579; a 32
percent difference. In all but two years of the data’s forty-plus year history, the average price
of a home near an assisted rental multifamily site was below the average price of a home that
was further away from these same sites.
To more precisely quantify the magnitude of this spread in prices, we computed the difference
in the average price of the two categories of homes in each year of the data’s history. The
following chart shows the typical price premium of homes that are beyond a ¼ mile from a site
over homes that are within a ¼ mile of a site11.
Chart 2.

Price Premium ($) of Non-Proximate Homes
$140,000
$120,000

$100,000
$80,000
$60,000

Average=$46,000

$40,000
$20,000
$0
-$20,000

-$40,000
-$60,000
-$80,000

Throughout the 1970s and 1980s, the typical home beyond a ¼ mile from a sites had a price
that was, on average, about $15,000 more than the typical home that was proximate to a sites.
11

We define a “non-proximate home” as a home that is not within a ¼ mile of any site.
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In the 1990s, however, this premium rose to nearly $54,000 and in the 2000s it increased to an
average of $80,000. This is a significant difference in prices in a state where the median value
of an owner-occupied home is currently $232,400 and the median household income is
$57,59912. Hence, at first glance, the data does appear to confirm that the presence of sites is
indeed associated with lower home values in these locations.
While the simple correlation between house values and proximity to sites does initially appear
to be negative, such correlations implicitly assume that there are no systematic differences in
the individual characteristics of the homes that are relatively near to versus far from sites.
Since there are many things that affect house prices besides possible proximity to a site, we
next examine some summary statistics on the characteristics of homes in the sales data, based
upon whether they are within a ¼ mile, within a ¼-½ mile or beyond a ½ mile from any sites.
The following table gives the average value of a dwelling’s particular characteristic based upon
one of the aforementioned distance classifications. The final column in Table 4 gives the
percent difference in the average characteristics of homes beyond ½ mile to homes within ½
mile. Where this difference was deemed sufficiently large (e.g. >10 percent), the row is
highlighted in yellow.
Table 4.
Average House Characteristics by Distance to sites
Distance to Assisted Rental Multifamily Site
Average Value
<0.25 miles
0.25-0.5 miles
>0.5 miles
Pct. Diff.
Sale Price
$131,212
$147,003
$208,236
-33.2%
Distance to CBD
(mi.)
4.8
5.9
9.8
-45.5%
City Location
73.7%
63.2%
54.9%
24.7%
Lot SqFt
4,732
7,321
12,853
-53.1%
Has Garage
26.1%
45.0%
62.8%
-43.4%
Total # Rooms
6.3
6.5
7.0
-8.6%
# Bedrooms
3.1
3.1
3.3
-5.3%
Age of House
(Years)
42.4
32.2
18.7
99.5%
# Stories
1.9
1.7
1.6
9.6%
Is Attached
66.4%
39.8%
16.9%
214.0%
Below Avg.
Condition
0.8%
0.3%
0.3%
91.2%

12

Source: U.S. Census

October 2012

Kevin C. Gillen, Ph.D. and Econsult Corporation

Community Impact: The Effects of Assisted Rental Housing in Delaware

18

Beginning with average sales price, homes within a ¼ mile of a site had an average price of
$131,212, while homes within ¼-½ mile of a site had an average price of $147,003. Homes that
are beyond a ½ mile from a site had an average price of $208,236, which is 33 percent more
than homes within a ½ mile of a site. So, even with three different proximity classifications,
houses that are further from a site continue to appear to have significantly higher average
values than homes which would be considered proximate to a site.
However, further analysis of the data also indicates that homes close to sites are also
fundamentally different than homes further from sites in both their locational and structural
characteristics:
Homes near sites are nearly twice as likely to be near a downtown urban core, being an
average of 5.3 miles from a CBD13 compared to 9.8 miles for homes further from sites.
Homes near sites are 25 percent more likely to be located in an urban, as opposed to
suburban, location than homes further from sites.
Homes near sites have lot sizes that are, on average, only half the size of homes that are
further from sites.
Homes near sites are significantly less likely to have a garage than homes further from
sites.
Homes near sites are typically twice as old as homes further from sites.
Homes near sites are more than three times as likely to be attached, as opposed to
detached, than homes further from sites.
Homes near sites are nearly twice as likely to be classified in “Below Average Condition”
than homes further from sites.
In short, a home that is located within relatively close proximity to an assisted rental
multifamily site is more likely to be in a more urban location (presumably with higher density,
congestion, crime and a lower quality of public services), have a smaller yard (and thus live at a
higher density), lack a garage, be an older dwelling (and have higher maintenance and utility
costs), be an attached home and be in relatively poorer physical condition than a home further
from a site.

13

Central Business District
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Since all of these attributes are typically associated with lower home values, it would seem
clear that it is not possible to completely attribute the lower values of sites-proximate homes to
their proximity to assisted rental multifamily housing. Homes near sites are fundamentally and
systematically different in both location (more urban) and structural characteristics (older,
higher density, poorer condition) than homes which are not near sites.
However, while the data seems clear that these fundamentally differing characteristics in the
composition of housing units must be a significant factor in explaining the substantial
differences in their values, it is not clear that they are the sole source of difference. After all, it
is entirely possible that proximity to a site still has an additional negative effect on house values
above and beyond the other relatively less desirable characteristics of these dwellings. The
question then, is how to separate any possible adverse effects on house values due to sites
proximity from the adverse effects on house values due to their greater age, density, size and
other characteristics.
The answer to this is to use regression analysis, which controls for these other, differing
characteristics in house types, so that the effect of proximity to a site on a dwelling’s value can
be properly isolated, identified and measured. This is the subject of the next section.
5.2
The Effect of Proximity-to-Sites After Controlling for Differences in Dwelling and
Neighborhood Characteristics
Regression is a statistical tool for examining and measuring how movements in one variable
(termed “the dependent variable”) are correlated with and/or explained by movements in one
or more other variables (termed “the independent variables”). Essentially, regression seeks to
identify the explicit mathematical relationship between movements in the dependent variable
and movements in the independent variables. In the case of house prices, the total variation in
the sale price of a home is regressed on the characteristics of the homes that sold: dwelling
size, lot size, age, number of stories, location, etc. The results produced by the regression
indicate how much house prices change in response to changes in size, age, location and other
characteristics of the dwelling. Regression is also useful as a means to effectively control for
variation that is not of interest to the researcher (e.g. differences in dwelling prices due to their
physical characteristics) in order to isolate and measure variation that is of interest to the
researcher (differences in dwelling prices due to proximity to a sites)14.

14

The two classic papers on the application of regression to house prices are:
Rosen, S. (1974). "Hedonic prices and implicit markets: product differentiation in pure competition". Journal of
Political Economy 82 (1): 34–55.
Nelson, J. (1978). "Residential choice, hedonic prices, and the demand for urban air quality". Journal of Urban
Economics 5 (3): 357–369.
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All of the regression results in this report use a specification that regresses house prices in
Delaware on the characteristics of that dwelling and its location, plus a measure of proximityto-site. These characteristics included their number of rooms, number of bedrooms, type of
exterior, age of structure, number of stories, physical condition and the year and quarter they
sold, among others15. The purpose of this regression is to control for differences in dwelling
characteristics in order to identify and test whether differences in dwelling prices are due only
to differences in the dwelling characteristics, or whether after controlling for these differences,
proximity to a site also had a significant explanatory effect on differences in house values.
However, for the sake of clarity and brevity, we relegate the full technical discussion and
interpretation of each regression to a separate chapter in the appendices of this report and
focus only on the results in the narrative.
The first regression we estimated regresses each house price16 on all of the available
characteristics of that house, plus a variable measuring the linear distance (in miles) to the
nearest sites and this same distance squared17. The results are for the site-related variables are
given in the appendix. For the sake of brevity, we omit the full regression results and focus only
on these variables of interest. The full regression results are available from the author upon
request.
The adjusted R-Squared of the regression is 67 percent out of a possible maximum of 100
percent. This indicates that 67 percent of the variation in Delaware’s house prices are
explained by the variables in this regression; a solid performance metric for the regression. The
remaining variance is likely explained by omitted characteristics of the dwelling which are not in
the data, plus idiosyncratic behavior by homebuyers and sellers, which is common in housing
markets.
The value of the estimated parameter for proximity-to-site indicates that house values in
Delaware increase, on average, by 7.1 percent with each mile that a home moved further away
from a site. Or conversely, home values decline, on average, by 7.1 percent with each mile that
a home moves closer to a site. This value of the squared term also indicates a moderate
nonlinearity in the relationship. The t-values of both variables would be considered highly
statistically significant18, which suggests a very strong and real relationship between house
prices and proximity-to-site.
These results indicate that proximity-to-sites in Delaware is associated with lower house prices,
and at an increasing rate. That is, house values drop by an average of 7.1 percent with each
15

A full list of the characteristics used in the regression and their definitions are included in the appendix.
We actually used the natural log of house price, Ln(price), because this converts the value of the regression
coefficients from dollars to percents.
17
Since the relationship may be nonlinear, we include the squared term to allow for this possibility.
18
In general, t-values greater than 1.96 or less than 1.96 are considered statistically significant.
16
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mile closer to a site that a house is located, but that this drop becomes larger as the home gets
closer. Since the regression controls for other dwelling characteristics, it would indeed seem
that proximity to sites in Delaware has been intrinsically associated with lower home values.
However, this average discount of 7.1 percent in house values is significantly less than the 33
percent discount reported in Table 4. So, although homes near sites may have values that are,
on average, 33 percent less than homes further from sites, the regression indicates that only
7.1 percent of this 33 percent discount would appear to be due to proximity to the sites. The
remaining 25.9 percent discount is almost certainly due to the fact that dwellings near sites are
older, smaller, more dense, more depreciated and are in relatively less desirable urban
neighborhoods. So, at the 2011 median Delaware house value of $242,500, a 7.1 percent
discount to this value represents a reduction in a home’s value of $16,500; a non-trivial loss in
housing wealth to the typical homeowner.
But, although these systematic differences in structural characteristics clearly play a prominent
role in explaining why the values of site-proximate homes have lower average prices, it may be
possible that other locational factors play a role as well. In the previous regression, the only
location-related variables in the specification were distance-to-CBD and distance-to-beach.
While proximity to business centers and major amenities are significant locational factors, they
do not typically capture the general quality-of-life or desirability of a particular neighborhood or
community. To further expand the regression and attempt to include these locational factors,
we now increase the number of variables in our regression model to include these factors.
5.3

The Effect of Neighborhood Income and Density on Proximity-to-Sites

We added two variables to the regression that are very common in housing literature as
location-related explainers of property values:
Percent Multifamily: From the U.S. Decennial Census, this is the percent of all housing
in each Census Tract that is classified as “multifamily” (as opposed to “single-family). It
is typically used as a proxy measure for both the density and homeownership rate of a
neighborhood, since most multifamily housing is renter-occupied apartment buildings.
Median Household Income: From the U.S. Decennial Census, this is median income
across all households in a particular Census Tract. It is typically used as a proxy measure
for a neighborhood’s desirability, since income is correlated with crime rates, school
quality, level of retail and dining options and general quality-of-life.
This data was obtained at the Tract level from the decennial Census. With the assistance of
ArcInfo GIS, the percent of housing that is multifamily and the median household income in
each tract was assigned to all home sales that occurred in a given Tract in Delaware. The
following map shows all Census Tracts in Delaware, color-coded by the percent of housing in
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each tract that is multifamily, with darker colors denoting a higher percentage of multifamily
housing:

Map 3.
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As might be expected, those Tracts with the highest percentage of multifamily housing are in
the urban centers in northern and central Delaware, or in the beach communities in southern
Delaware. The standard economic rationale for this is that where land is priced at a premium
due to relative scarcity, such as in downtown commercial centers or waterfront locations, it
needs to be used more intensively and developed at higher densities. Conversely, where land is
relatively cheap due to relative abundance, such as in rural areas, it can be used less intensively
by being developed at lower densities, or not even be developed at all.
Since many of the sites are located in relatively denser urban areas, adding the percent of
housing that is multifamily to the regression specification can enable the results to disentangle
the effect of being located in high density and renter-occupied neighborhoods from the effect
(if any) of being proximate to a site. However, because there is a significant price difference
between beach housing and urban housing, even though both contain high percentages of
multifamily housing, we created two separate multifamily variables to measure each.
The next map shows all Census Tracts in Delaware, color-coded by the median household
income in each Tract, with darker colors denoting relatively higher-income Tracts:
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Map 4.

The map indicates that the relatively more affluent areas of Delaware are in the northern
suburbs of the Wilmington-Newark-Bear metropolitan areas, in the state’s capital of Dover and
in the southern beach communities from Lewes to Fenwick Island. Conversely, the relatively
less affluent areas are in the older urban cores of Wilmington and Newark, and in the rural
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parts of central and southern Delaware. Since many of the sites are located in relatively less
affluent urban neighborhoods, the inclusion of Tract income in the regression specification will
allow the results to separate the effect of being in a low-income neighborhood from the effect
(if any) of being proximate to a sites.
All three of the added variables are statistically significant, and the R-squared has risen to 77
percent over the previous regression’s R-squared of 67 percent, which indicates that these
three variables collectively explain 10 percent of the variation in house prices in Delaware.
Moreover, the values of their coefficients indicate a positive correlation with house values: that
is, house values in Delaware are higher in neighborhoods with higher incomes, located near a
beach and with greater percentages of multifamily properties19.
What is of greater note is how adding these three variables to the regression has deflated the
effect of proximity-to-site. Whereas each mile closer to a site was previously associated with a
7.1 percent decline in house values, it is now associated with only a 3.2 percent decline in
house values. Moreover, the squared term has dropped in magnitude as well, from -0.6
percent to -0.4 percent. Thus, the results indicate that the location of assisted rental
multifamily sites is more likely to be in neighborhoods that have higher densities, higher renteroccupancies and lower incomes. When the analysis adjusts for this fact, the negative effect of
proximity-to-site on house value is significantly deflated.
5.4

The Effect of Proximity-to-Sites as Proximity Changes

To give a more intuitive and visual explanation of not only how house values vary with
proximity-to-sites but also how the inclusion of the Census variables deflates this relationship,
we use the regression results to explicitly compute and then plot this relationship. We do this
by varying the values of proximity-to-site from zero to six miles, and then use the previous
regression results to compute the magnitude of the effect on house prices within that distance
to a site20. This gives the explicit changes in house values as a function of proximity-to-sites,
after controlling for differences in structure characteristics and locational attributes. In urban
economics, this relationship is termed a “Bid-Price Gradient”: it expresses how property values
change in response to varying proximities to an amenity or dis-amenity. The following chart
plots both Bid-Price Gradients from both regressions.

19

For two of these three variables—household income and percent multifamily in beach communities—this is not
surprising, since higher incomes and a beach location are generally associated with higher house values. But the
percent multifamily for inland communities is also positive. This may be capturing the price premium that some
urban land often commands, and/or the relative price premium that housing in the more affluent and highly
developed areas of northern Delaware typically obtains.
20
See Appendix 5 for the technical exposition of this computation.
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Chart 3.

Bid-Price Gradient for Proximity to Sites
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On the horizontal axis is distance from an assisted rental multifamily site, in miles. From left to
right, distance from a site is increasing. From right to left, distance to a site is decreasing. On
the vertical axis is the percent change in house prices, at that distance. The dashed and solid
lines plot how house prices change at a given distance to a sites, using the results from
regressions that both omit and then include variables measuring the Tract’s percent multifamily
and median income, respectively.
Both regressions indicate that house values increase (decrease) as you move away from
(towards) an assisted rental multifamily site. Moreover, they both denote that the relationship
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is non-linear, and “peaks out” at some distance before declining again21. However, note that
the Bid-Price Gradient for Regression 1b, which includes the Census Variables, is significantly
less than the Gradient using the results from Regression 1a. As distance from a site increases,
the Gradient for 1b rises much more slowly, peaks out much sooner and peaks at a value than is
much less than the Gradient based upon the regression that omits the Census Variables.
With a peak value of 5.7 percent at a distance of 3.5 miles, this Gradient indicates that the
maximum amount that the presence of a site could depress nearby property values is by 5.7
percent; i.e. homes that are 3.5 miles from a site are worth, on average, 5.7 percent more than
homes that are immediately adjacent to a site, and this percentage declines as you move closer
to a sites. This is significantly less than the maximum of 22.6 percent suggested by the
regression which omits the Census variables, and indicates a much larger distance of 6 miles.
And, this 5.7 percent maximum discount is certainly much less than the 33 percent discount
indicated by the raw data.
5.5

The Effect of Proximity-to-Sites Using a Different Definition of “Proximity”

To add some further robustness to these results, we re-estimate the previous regressions using
a different measure of proximity-to-sites. Because the previous regression used a continuous
measure of distance, they implicitly assumed that the effect of proximity changed at some
relatively continuous rate as proximity changed. However, it may be the case that proximity’s
effect is discontinuous; that is, it is very strong for some fixed distance but weak or non-existent
for any other distances. If this is true, then a continuous measure would find only relatively
weak effects of proximity because the non-effective distances would water down the effective
distances. In the case of sites, if the effect of proximity is very strong for only those within a
mile of a site, then running a regression that measures proximity for all homes within 10 miles
could lead to a weak result.
We address this by defining “proximity” as only being in effect for those homes that are within
very close proximity to any sites: less than ¼ mile, and ¼ to ½ mile to a site. These two
variables are defined as so-called “dummy variables”, taking a value of 1 if a home is within a ¼
mile (or ¼-½ mile), and 0 otherwise. We then re-estimate regressions 1a and 1b with these new
definitions of proximity-to-sites.
For the regression which excludes the Census variables, the effects of proximity are statistically
significant and negative. Being within a ¼ mile of a site is associated with house values that are
10.9 percent lower than homes further away, while being within a ¼ to ½ mile of a site is
associated with house values being 8.5 percent lower than homes further away. While the

21

This is a consequence of including the squared distance term in the regression. If it weren’t included, the BidPrice Gradients would be linear, and hence would increase indefinitely out to infinity. Since it is grossly unrealistic
to expect house prices to rise indefinitely with distance from a site, that is why the squared term is included.
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effects do attenuate with distance, proximity to a site is still associated with lower house
values.
The effects of proximity deflate significantly once the Census variables are added to the
regression specification. Now, being within a ¼ mile of a site is associated with house values
that are only 2.9 percent lower than homes further away, while being within a ¼ to ½ mile of a
site is associated with house values being 3.7 percent lower than homes further away. Note
also that the t-values of these coefficients have dropped substantially as well. This indicates
that their explanatory power has been substantially reduced once the Census variables are
included in the regression. Also somewhat interesting is that the relative effect of proximity
actually increases slightly with distance from the sites. The following chart gives a comparison
of these two proximity effects:
Chart 4.

Effect of Proximity to Site on House Value
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As the chart indicates, the effects of even very close proximity to a site are approximately
minus ten percent, and deflate significantly to the very low single digit percents once
neighborhood characteristics are effectively controlled for.
Thus, when structural
characteristics, locational attributes and general neighborhood quality-of-life are effectively
controlled for, the maximum discount to nearby home values associated with the presence of a
site is estimated to be only in the single digit percents, and is usually less than even five
percent.
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Of course, five percent is still not zero, and we recognize that even a relatively small discount
associated with nearby home values is still a negative association, and hence is unlikely to be
welcome by these homeowners. However, the empirical analysis so far has only addressed the
association between home values and proximity-to-sites, and not causation. This is the subject
of the next regression.
5.6

The Effect of Proximity-to-Sites Before and After Sites Become Occupied

While the analysis has so far indicated that a negative association between house values and
proximity-to-sites does exist (albeit, a small one), it has not established that the presence of
sites actually causes house values to decline. It has only found that the presence of assisted
rental multifamily sites is associated with a slight decrease in nearby house values. The fact that
this negative association exists does not necessarily imply that the direction of causation goes
from the presence of sites to lower home values.
In fact, it is quite possible that the causation goes in the other direction: neighborhoods that
have low and/or declining house values are just more likely to attract sites. Consider the
following potential reasons for this:
Lower-valued neighborhoods have lower-income residents, and it is lower-income
households that are both in need of and qualify for rental-assisted housing.
As older housing filters down to lower-income households, the declining prices and
rents in these neighborhoods lead landlords to convert their apartment properties from
market-rate rental units to rental-assisted units.
The organizations that administer rental assistance programs—state housing agencies,
local funding agencies, and local governments—often try to encourage revitalization of
neighborhoods with high and/or rising vacancy and abandonment rates (and, by
association, low house values) by targeting rental assistance towards these
neighborhoods.
Where house values and rents are relatively high, it is typically more profitable to rent
properties at market rates. So, lower-priced neighborhoods are the only location where
rental-assisted housing can be profitable for most landlords.
Although the previous regressions are able to identify the association between house values
and the presence of sites, their specification does not allow them to identify the direction of
the causation. This is because they only compared the values of homes near to sites to the
values of homes far from sites. To correctly identify the direction of causation, it would be
better to compare the values of homes before sites arrived in their neighborhood/community
to the values of these same homes after sites arrived in their neighborhood/community. The
next section uses a regression that specifically performs this task.
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To correctly identify whether the presence of sites causes lower home values, or whether
lower-priced neighborhoods are more likely to attract sites, we utilize an empirical strategy
known as an “Event Study”. These regression-based strategies are commonly used in the
financial sector to identify and test whether a particular event has any meaningful effect on
asset prices. Event Study regressions were first used in the real estate sector to identify the
relationship between the presence of households receiving Section 8 vouchers and any changes
in the value of neighboring homes in Baltimore, MD22. The authors were not only attempting to
define the magnitude of this association (if any), but also to identify the direction of causation:
whether the presence of Section 8 households depressed local house values, or whether
Section 8 households were disproportionately drawn to relatively affordable (i.e. lower-priced)
neighborhoods.
To do this, the authors defined four variables that measured the level and trend in house prices
before the arrival of any Section 8 households, and the level and trend in house prices after the
arrival of any Section 8 households. They then estimated a regression with these variables
included in the specification, and then examined whether or not the level and trajectory of
house prices in neighborhoods which attracted Section 8 households meaningfully changed
after the arrival of these households. We undertake a similar empirical strategy by defining the
following four variables:
Table 5. Definition of Event Study Variables
Variable
Name

Description

Pre_sites

Dummy variable for each home sale that equals one if the home is within a
¼ mile of a current or future sites, and equals zero otherwise.

Pre_sitest

Time trend variable for each home sale; equals 0 if the home is never
within ¼ mile of any sites. Otherwise, it equals 1 if it’s the first year of the
study period (1970),..., equals 42 if it’s the last year (2011)

Post_sites

Post-occupancy dummy variable for each home sale that equals one if the
home is within a ¼ mile of a currently occupied sites, and equals zero
otherwise.

Post_sitest

Post-occupancy trend variable for each home sale that equals 0 if the
home is never within ¼ mile of any sites. Otherwise, it equals the number
of years since the nearest sites became occupied.

22

Galster, G. C., Tatian, P., & Smith, R. (1999). “The impact of neighbors who use Section 8 certificates on property
values.” Housing Policy Debate, 10(4), 879-917.
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Pre_sites and Pre_sitest measure the level and trend in house prices, respectively, of those
homes in neighborhoods which attract sites. Post_sites and Post_sitest measure the level and
trend in house prices, respectively, of those homes in neighborhoods which attract sites, after
the sites have been built/converted and then occupied23. We estimate the same regression as
in the previous sections, including structural and locational characterstics as well as a vector of
time period dummies denoting what year a sale took place, and include these Event Study
variables in the specification.
However, since this type of regression is meant to estimate changes in price levels and trends
(if any) relative to some baseline, it is important to specify what the baseline is. Since the data
quite strongly indicate that homes in neighborhoods and communities which attract sites are
generally older, denser, more urban, more depreciated and lower-income, we ran this
regression using only home sales in these types of neighborhoods. The average values of these
aforementioned variables were computed, and then all sales that occurred in Census Tracts
that had these same average (or below) values were extracted from the statewide dataset. The
effect of using only this subsample of sales is that the regression results will illustrate the effect
of a site’s location on home values in the types of neighborhoods that attract them, rather than
on the value of the average Delaware home.
The estimated coefficient for Pre_sites indicates that, on average, home values in
neighborhoods which will attract sites have a value that is 15.2 percent higher than the average
home in comparable neighborhoods, prior to the location of any sites in that neighborhood.
The value of the coefficient for Pre_sitest indicates that, prior to the location of a site, homes in
these neighborhoods are appreciating at a rate that is about 0.6 percent less than homes in
neighborhoods that do not attract sites.
While the 0.6 percent depreciation rate may seem like a small number, it can be quite
substantial when placed in context. According to the data, the average annual house price
appreciation rate in Delaware from 1970-2011 is 5.7 percent. This would imply that, on
average, homes in areas that attract sites were appreciating at only 5.1 percent annually. Due
to compounding, this can scale up into a meaningful dollar figure. For example, consider the
typical Delaware home that had an average price of $16,000 in 1970. If this house grew at the
average annual rate of 5.7 percent, continuously compounded, then after 42 years it would be
worth $175,316 by 2011 (=$16,000*exp(.057*42)). By contrast, if this same home appreciated
in value by 5.1 percent, then it would be worth only $136,263 by 2011; a nearly $40,000
difference.
Hence, the regression indicates that homes in neighborhoods which will attract sites have a
price premium that is 15.2 percent above the average for comparable homes in neighborhoods
23

The year of each site’s construction or conversion is contained within the data.

October 2012

Kevin C. Gillen, Ph.D. and Econsult Corporation

Community Impact: The Effects of Assisted Rental Housing in Delaware

32

which do not attract sites. But, these same homes are appreciating at a rate that lags
comparable homes in neighborhoods that do not attract sites, by an average 0.6 percent less
per year. This latter result may indicate why sites are attracted to these neighborhoods or
communities: if their house prices are depreciating, or are just appreciating at a slower rate
than homes elsewhere, then these areas may make more economic sense to locate assisted
rental housing for relatively low-income households than areas where house prices are
appreciating or appreciating more rapidly.
We now examine the effects of sites on nearby house prices once they have located in a given
neighborhood or community. The value of the coefficient on Post_sites is statistically
insignificant, which means that the coefficient is not considered meaningfully different from
zero. Similarly, the value of the coefficient is not statistically significant, and hence is not
meaningfully different than zero. Thus, the results indicate that the event of a site locating into
a neighborhood has no effect on nearby house price levels or trends, once that site is occupied.
Taken together, the results suggest that not only do the presence of sites have no effect on
nearby house values one way or the other, but that the direction of causality is that sites follow
low house prices rather than low house prices following sites. Prior to the event of a site
becoming occupied, nearby homes have a higher average price relative to homes in comparable
communities, but they are on a relative downward trajectory. Subsequent to a site locating in a
neighborhood, there is no effect on house prices. This suggests that the prior trends will
continue: homes will continue on their relative downward trajectory by appreciating at a rate
that is less than comparable homes elsewhere. However, the presence of sites neither caused
nor amplified this pattern. They would appear to be simply following that trend by choosing to
locate in neighborhoods that are relatively lower-priced and are becoming occupied by
relatively lower-income households.
To place these results into dollar terms, as well as give a more intuitive and visual presentation,
we computed separate house price indices for homes in neighborhoods/communities that
attracted sites and homes in those areas that do not attract them. These indices plot the
trajectory of average house prices, controlling for changes in differing structural and locational
characteristics.
The first index is for homes that are not proximate to any sites. It is computed by applying the
regression coefficients on the time period variables from Regression 2 to the median house
price in Delaware at the beginning of the study’s time period. The second index tracks the path
of price appreciation for homes that are within a ¼ mile of sites. It is generated by applying the
site-related regression coefficients from Regression 3 to the house price index for homes that
are not near sites. The following chart plots the house price indices for both categories of
housing from 1970 through 2011.
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Chart 5.

House Price Indices 1970-2011
$200,000
$180,000

Avg. Price >1/4 mile from Site

$160,000

Avg. Price <=1/4 mile from Site

$140,000

$120,000
$100,000
$80,000
$60,000
$40,000
$20,000
$0

The black dotted line represents the price path of the average home in a non-sites
neighborhood. The solid green line represents the price path of homes in areas that will attract
sites. For both types of housing, the general movements in the overall housing market during
this 42-year period are visually evident. Housing appreciated modestly through most of the
1970s, followed by accelerated appreciation in the 1980s. The recession of the early 1990s led
to a modest downturn in house prices during that period, and this was followed by flat prices
throughout most of the remainder of the decade. Price appreciation resumed in 1998,
followed by the unprecedented price inflation of the 2000s. The bursting of the housing bubble
in 2007 has since been followed by significant house price deflation.
We now examine how home values in site-proximate areas move relative to overall movements
in the housing market. Prior to a site locating in a community, house prices in those
communities had an average price premium of 15.2 percent relative to comparable homes
elsewhere. Applying this to the median Delaware house price in 1970 of $16,000, these homes
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had an average value of $18,432, which is a $2,432 premium compared to similar homes in
neighborhoods without a site. This is visually evident in the chart, where the solid line is above
the dashed line by precisely this amount.
But, homes in neighborhoods in which a site will eventually locate also have a lower
appreciation rate of 0.587 percent per year. This results in the solid line eventually converging
with the dashed line. By 1995, this 15.2 premium has disappeared, and the average home near
a site was worth approximately the same as a comparable home not near a site; about $75,500.
From the data, the median year of either construction or conversion of a site also happens to
be 1995. However, since the regression results strongly indicate that the opening of a site had
no statistically meaningful effect on the trajectory of nearby house values, we simply let the
house price index for sites-proximate homes continue to grow at its previous rate. After 1995,
the average house value within a ¼ mile of a site was now less than the average house value of
a home further away from a site. And by 2011, the average home near a site was $147,000,
compared to $162,000 for similar homes that were not near any sites; a $15,000 difference.
This example illustrates how the presence of a site can misleadingly imply a subsequent drop in
nearby house values. As indicated by the regression, the location of a site has no immediate or
long-term effect on house prices. However, the geographic location of sites is associated with
areas where house values previously had a premium but are now declining, and may even have
been declining for some time. If the timing of the sites’ occupancy is coincidental with when
house prices in these neighborhoods go from being above average to comparable homes in
non-sites neighborhoods to being below average, it can appear as though the opening of the
assisted rental multifamily site may be the event that caused this undesirable event. However,
the data is very clear that the sites in Delaware have historically been following this trend, and
not causing it or accelerating it. Rental assisted housing has simply been more likely to locate
into areas where house values are already relatively low and are also relatively declining.
5.7

The Effect of Differing Site Characteristics and Case Studies

The Event Study regression indicated that, although communities which attract sites may have
low-to-declining house values, this was not due to the presence of sites. To the contrary, sites
seem to self-select into these neighborhoods, possibly because the economics of assisted rental
housing makes them more feasible in these neighborhoods. However, this result is simply the
average across all sites in Delaware. It may be the case that the net effect of a sites’ presence is
negative in some cases but positive in others, so that the average effect is simply zero.
To examine if this is the case, we now examine how the presence of sites varies across different
sites types and sites. The data on sites not only gives their location and year of
construction/conversion, but also their size (# of units), the target population (elderly, family,
with disabilities, mixed), the type of public assistance that the site receives (Section 8, LIHTC,
Public Housing, USDA RD, Section 202), whether the site is owned by a nonprofit organization
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versus private for-profit firm or government agency, and whether the site is a conversion from
existing market-rate rentals or is new construction.
To examine if the type of site had any effect on nearby house values, we created variables that
measured these aforementioned characteristics, and added them to the previous regression
specification.
The regression results still indicate that the presence of any sites within a ¼ or ½ mile is
associated with slightly lower home values; which is now approximately a 2 percent discount.
However, as the regression in the previous section showed, this is likely due to the timing of the
site’s occupancy when house prices had dropped below the average relative to other
comparable homes further than ½ mile from sites. But, the results also indicate that there is
significant variation in the association between house prices and the presence of sites across
different types of assisted rental sites. These effects to range from negative to positive.
Specifically, controlling for all else:
Lower house values are associated with sites that are: family-occupied (as opposed to
occupied by elderly households, people with disabilities, or a mixture of target
populations), USDA Rural Development properties, public housing properties, owned by
nonprofit organizations, or sites with project-based Section 8 rental assistance
contracts.
Higher house values are associated with sites that are: newer, larger, Section 202financed, LIHTC-financed, or are converted from previous use as market-rate properties.
All of these variables are statistically significant, with the exception of whether a site is
occupied by elderly households. This appears to have no association with a change in nearby
house values.
To place these effects in dollar terms, each of the coefficients in the regression was multiplied
times the average 2011 Delaware house price of $272,764 to obtain the dollar impact these
different types of sites have on the values of surrounding homes. The results are given in the
following chart, ranked from most negative to most positive:
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Chart 6.
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Sites targeting families are associated with the largest negative effect on house prices. Being
within a ¼ mile of a family-occupied site is correlated with homes being priced $28,303 less
than comparable homes elsewhere. This may be because family-occupied sites are relatively
noisier, more congested and experience more turnover than sites restricted to elderly
households or people with disabilities. This is followed by USDA Rural Development (-$19,403),
Public Housing (-$13,342), Nonprofit-owned sites (-$9,813) and Section 8 sites (-$8,957). Lastly,
each additional year older that a sites site happens to be is associated with a $5 depreciation in
house values. So, a site with a fifty year-old building is associated with nearby homes being
worth $250 less than they would be otherwise.
Converted sites are associated with the largest positive effect on house values. Being within a
¼ mile of a converted site is correlated with homes being priced $6,187 more than comparable
homes elsewhere. This is followed by LIHTC occupants (+$5,633), Site 202 sites (+$4,059) and
large developments (each additional unit in a site is associated with a $95 increase in nearby
home values).
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The fact that a conversion has the largest positive effect may be tied to the results of the
previous section, which suggest that sites are more likely to locate in neighborhoods with
already low and/or declining house values. In such areas, where prices and rents are dropping,
it may no longer be profitable to maintain and operate apartment buildings at market rents.
Consequently, vacancies may begin to rise, which can further depress nearby home values.
Under such circumstances, the owner may seek to convert his market-rate rental property to an
assisted rental site, which is presumably more profitable than carrying a vacant building. Since
public assistance for housing usually requires that the landlord manage a clean and up-to-code
property, the subsequent improvements to the property that he undertakes plus the reduced
vacancy rate once it is occupied may have a positive effect on nearby house values.
5.8

The Effect of Rehabs and Improvements on Proximity-to-Sites

Lastly, we examine if physical improvements made to existing sites are associated with any
effect on nearby house values. Since the data indicate that a number of sites underwent
rehabs and renovations in some of the years after they became sites, it can be examined
whether these improvements had any spillover effects on nearby house values. We do this by
expanding the Event Study regression to include variables that measure the level and trend in
nearby house values following the years after the sites was rehabbed. These variables are
defined in the following table.
Table 6. Definition of Additional Event Study Variables
Variable
Name

Description

Post_Rehab

Dummy variable for each home sale that equals one if the home is within
a ¼ mile of a post-rehabbed sites, and equals zero otherwise.

Post_Rehabt

Trend variable for each home sale that equals 0 if the home is never
within ¼ mile of any rehabbed sites. Otherwise, it equals the number of
years since the nearest site was rehabbed.

These variables were added to the Event Study regression and re-estimated.
The coefficient for Post_Rehab is positive and statistically significant. It indicates that,
immediately following a rehab of a site, home values within a ¼ mile of the site increased by
20.4 percent. Note that this increase is even greater than the 15.2 percent premium these
homes had prior to a site locating in their neighborhood. The coefficient for Post_Rehabt is also
positive, but it is not considered statistically significant. This indicates that rehabs have no
measurable effect on the trend in nearby house values after the rehab has occurred. So,
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physical improvements to sites seem to have an immediate positive effect on nearby house
values, increasing their values by an average of 20.4 percent. In subsequent years, their price
appreciation follows the same average rate as comparable homes that are not located near
sites.
To scale these results into dollar values, we re-generate the same house price indices shown in
Chart 5, with an additional house price index for homes near rehabbed sites that was computed
by applying the coefficients in regression 6 to the baseline indices. The results are shown
below.
Chart 7.

House Price Indices 1970-2011
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The dotted line and dashed line in Chart 8 are the same as the dotted line and solid line in Chart
5, respectively. They show the paths of house price appreciation for homes not near sites and
near sites, respectively. The solid line shows the path of house price appreciation for homes
that are near rehabbed sites. According to the data, the median year of improvement for
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rehabbed sites was 2007. So, applying the coefficients from regression 6 to the baseline house
price index in the 2007 period generates the index for homes near rehabbed sites. Following
the year of improvements, the typical home near a rehabbed site increases in value by 20.4
percent, which is nearly $35,000 in 2007 dollars. This not only elevates the value of these
homes above those of homes near non-rehabbed sites, but also above the average value of
homes that are not located near any sites. By 2011, the typical home situated near an
improved site was worth $180,869, which is 11 percent more than the average home not
proximate to a site and 21 percent more than the average home near a non-rehabbed site.
5.9

Examining Site-Specific Effects and Case Studies

Since the previous section indicated that the particular characteristics of a given site can
influence that site’s effect on nearby house values, we next examine how these effects vary
across all sites in Delaware. While most of the evidence examined so far indicates that there is
no association between the presence of an assisted rental site and changes in nearby property
values24, this result is merely an average effect. That is, it may be the case that some sites have
an association with higher house values and other sites have an association with lower house
values. In the extreme case, if half of the sites in Delaware are correlated with increases in
nearby home values while the other half are correlated with lower home values, then their net
effect could be neutral: the positives cancel out the negatives. If so, then the effect that a
proposed site could have on local property values remains a valid concern to both policymakers
and homeowners if that site has a 50/50 chance of having a negative effect on nearby property
values.
To examine how the presence of a site in a neighborhood varies across all of Delaware’s
different sites, we estimated a regression that replaced the variable denoting if any home was
within a quarter mile of any site with site-specific variables denoting if a home sale occurred
within a quarter mile of a particular site; i.e. there is one variable for each site in Delaware25.
This added 150 unique site-specific variables to the existing regression equation.
The results indicated a wide variety of effects26. Of the 150 sites, 51 have a negative
association with nearby property values, 47 sites have no association with any change in
property values and 52 sites have a positive association with nearby property values27. This
essentially is a three-way split between the different neighborhood spillover effects that the
24

When all other variables are property controlled for.
There are actually nearly 220 assisted rental sites in Delaware. But many of these are additions to previously
existing sites. So for the purposes of the regression we consolidated them into one single site. For example, any
home sale occurring near Shady Grove I, Shady Grove II or Shady Grove III is treated as simply occurring near
“Shady Grove”.
26
Due to the length of the regression output, we omit the full results from this report. The results are available
upon request from the author. Contact gillenk@upenn.edu.
27
All positive and negative associations reported here are statistically significant at least at the 10% level.
25
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presence of assisted rental housing seems to have in Delaware. Hence, absent any further
information, the average site in Delaware has two in three probability of having no adverse
effect on the home values of its neighbor. In addition, the average positive association is
significantly larger than the average negative association. For those sites associated with higher
nearby home values, the average effect was measured to be +$96,898. For those sites
associated with lower home values, the average effect was measured to be -$48,934.
The results indicate that, while indeed the average effect of a site’s presence is neutral, there is
in fact a wide variety of variation from one site to another. Due to the three-way split, the
average site is neutral, with the positives and negatives28 effectively cancelling each other out.
This naturally begs the question of whether this variation is purely random, or is systematic,
with certain factors determining whether a site’s presence is negative, neutral or positive.
Because the results of the previous section indicated that certain site-specific characteristics
could influence the direction of changes in nearby property values, we decided to examine
these characteristics for a sub-sample of twelve particular sites which we chose as
representative case studies of the different types of assisted rental sites in Delaware.
DHC selected a total of twelve sites, which were chosen to present a mix of geographies,
designs, ownership and management, neighborhoods, age, and type of assistance. A
photograph of each site, along with some descriptive statistics and background of each site is
given in Appendix 10. The spillover effects of each site are from the regression that estimated
the effect of each site on nearby home values.
As in the full population of sites, the results for the twelve case studies varied from positive to
neutral to negative across the different sites. Since the regression reports the average percent
difference in house values associated with each site, we convert these effects to dollar terms by
multiplying each of the coefficients29 times the average 2011 Delaware house price of
$272,764. The full results are given in the appendix.
The effects range from a -$43,825 discount for homes near the Clearfield Apartments to a
+267,745 premium for homes located near the Shipley Lofts. As is also the case in the
statewide data, there is an approximate three way split between the different effects, but with
the average positive effect of these case studies being larger than the average negative effect.
We now examine the particular and individual characteristics of three of these case study sites.
These three were chosen to represent the three possible house price outcomes (negative,
neutral and positive) as well as representing the three counties in Delaware (New Castle, Kent
and Sussex).
28

The sites with negative associations includes mainly 1) types of properties that are either no longer being added
to the stock (public housing) and 2) old sites in need of rehabilitation, including many slated for upcoming major
rehabilitations.
29
If the effect was measured as a dummy variable, the coefficient was first exponentialized.
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Case Study 1: Chandler Heights II
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

Town of Seaford
Family
24
$1.6 M
USDA RD 515
New construction
1992 and 1993
Nonprofit

Chandler Heights II is a townhouse-style development consisting of 24 three-bedroom units,
located in a struggling area with mostly older homes and rehabilitation needs in the town of
Seaford in southwest Delaware. Construction was financed by the USDA RD 515 program with
the goal of providing the local community’s need for family-oriented larger units. Chandler
Heights II has 100 percent rental assistance from USDA Rural Development program and is
typically 100% occupied year-round. Its older sister site, the Chandler Heights I development,
has 88 units of which only 16 are three-bedrooms. Both Chandler Heights I and II are were
developed by Better Homes of Seaford, and are surrounded by older single-family homes, a
large city park and lots of open green space within the two parcels.
Map 5. Location of Chandler Heights II in Seaford, DE.
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From the regression, proximity to Chandler Heights II is associated with nearby house values
being worth eleven percent less than similar homes that are not near any assisted rental sites.
In 2011 dollars, this discount in nearby house values translates to just under $28,000.
To identify why the effect of proximity to Chandler Heights II is negative, we compare the
characteristics of the site to those characteristics that are found by the literature and our own
research to be associated with lower nearby property values. This site is family-occupied, has a
small number of units, is relatively older, is USDA RD-financed, is owned by a nonprofit
organization30 and is not a converted property. These are characteristics that both our and
other’s research has found to be associated with an adverse impact on the values of nearby
homes. Moreover, there are no site-specific characteristics of Chandler Heights that the
research has identified as being associated with positive spillovers on nearby property values.
Further insight into why homes near Chandler Heights II have lower values may be found by
examining the characteristics of the community that it is located in. Based upon the same
housing-related and socioeconomic characteristics that we used in the regressions in this
report, we found the average values of these variables for both Seaford and Delaware as a
whole from the U.S. 2010 Decennial Census. They are reported in the following table:
Table 7. Housing and Income Characteristics: Seaford v. Delaware
Characteristic
Seaford
Persons per square mile, 2010
1,331
Housing units in multi-unit structures, percent, 2006-2010
41%
Median value of owner-occupied housing units, 2006-2010 $176,200
Median household income 2006-2010
$36,250
Persons below poverty level, percent, 2006-2010
25%

Delaware
461
18%
$242,300
$57,599
11%

Pct. Diff.
189%
134%
-27%
-37%
125%

First, the population of Seaford lives at a significantly higher density than the population of
Delaware. Seaford has nearly three times as many people per square mile as Delaware and
more than twice as many multifamily (as opposed to single-family) housing units than
Delaware. Although density can often be associated with lower property values, our
regressions have typically found a positive association in Delaware, perhaps indicating the
premium the urban land has over rural land. However, Seaford also has significantly lower
household incomes and house values than Delaware, as well as a significantly higher poverty
rate. The median value of a house in Seaford is 27 percent below the state-level median, while
30

The existing literature has found that nonprofit-managed sites (as opposed to privately-managed or
government-managed sites) are generally associated with positive effects, but we do not have access to the
management types of different sites, only their type of ownership. It may well be the case that a site may have
different owners and managers. Although we implicitly find that nonprofit-owned sites are less likely to have a
positive effect, the management of these sites may be contracted to for-profit organizations.
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median household income is 37 percent below the state-level median. Moreover, a quarter of
Seaford’s population lives below the poverty level, which is more than double the state-level
poverty rate of eleven percent. Lastly, the siting and design of this relatively dense townhousestyle development may be out of context with its neighborhood of older single-family homes
close to parks and open space.
Taken collectively, both the site-specific and locational characteristics of Chandler Heights II are
consistent with those characteristics associated with lower property values that are found by
the research. This site is family-occupied, is USDA RD-financed, has a small number of units, is
relatively older, is owned by a nonprofit organization and is not a converted property; all of
which are found by the research to be correlates of lower nearby property values. Moreover,
Chandler Heights has no attributes which are found to be correlated with higher nearby
property values. Although Seaford is denser, lower-priced and poorer than the most of
Delaware’s other communities, these variables are controlled for by including them in the
regression, so they cannot be directly blamed. However, Seaford’s very high poverty rate is not
directly controlled for, and could also possibly be a contributing factor. The neighborhood
surrounding Chandler Heights I and II faces numerous challenges not captured by just a few
simple measures of poverty, income and density. Surrounding homes are not only older but
many are in serious disrepair and/or vacant, and there are empty lots where dilapidated homes
have been demolished. As noted as one of the report’s suggestions for further research, more
in-depth and detailed case studies could more fully explore the effects of neighborhood
conditions like these beyond the measures available for this report like household income,
poverty rate, and density. Consequently, the evidence uniformly indicates that that these many
negative correlates of Chandler Heights site-specific characteristics are sufficient to induce an
adverse effect on the values of the site’s neighbors. In short, the negative factors associated
with Chandler Heights’ design, along with its location in a low-income urban city is consistent
with the research’s findings that the design and location of assisted housing can lead to the
undesirable outcome that reinforces public perception that such housing can negatively impact
nearby property values.
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Case Study 2: Capitol Green
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

City of Dover
Family
132
$15.1 M
HDF, LIHTC
Rehabilitation
2008
For-profit

Capitol Green is a 132‐unit rental community located in the state capital of Dover just a few
blocks from Legislative Hall. Although it was originally constructed in 1955, it underwent a
comprehensive rehabilitation in 2008 that included the construction of a new community
center with LEED features, major renovations of the interior and exterior of all units, and
addition of handicap-accessible units. The transformation of Capitol Green into attractive new
homes and a community center has revitalized this neighborhood’s housing resource for
families, preserving the site as affordable housing and supporting the renewal of the site’s
project‐based Section 8 subsidy contract, which make rents affordable for very‐ and extremely
low‐income households. Previously owned by the Delaware State Housing Authority, the site
was transferred for development in 2007 to Ingerman Affordable Housing, a for-profit housing
development and management company.
The regression coefficient for Capitol Green was statistically insignificant, which implies that
home values near Capitol Green are not meaningfully different from comparable homes that
are not near Capitol Green or any other assisted rental multi-family sites. In other words,
proximity to Capitol Green does not appear to have any effect on other property values in its
neighborhood one way or the other. In this case, the positive effects of Capitol Green’s
rehabilitation may be canceled out by the negative effects associated with Capitol Green’s units
being targeted to a family population.
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Map 6. Location of Capitol Green in Dover, DE.

To examine why Capitol Green’s presence in the neighborhood seems to be neutral, we
examine its individual characteristics. Four of Capitol Green’s site-specific characteristics are
associated with positive spillover effects on nearby property values: it is a relatively large (100+
units) site, is LIHTC-financed, privately owned (as opposed to nonprofit-owned) and recently
underwent a significant renovation. Two of its site-specific characteristics are associated with
negative spillover effects on nearby property values: it is family-occupied and it is a relatively
older (57 years, despite rehab) site. Unlike in the case of Chandler Heights, where almost all of
its site-specific characteristics were generally found to be associated with negative impacts,
Capitol Green’s characteristics are mixed: some are associated with positive spillover effects
while some are associated with negative effects.
The following table compares the housing and socioeconomic characteristics of Capitol Green’s
hometown of Dover to the state of Delaware as a whole:
Table 8. Housing and Income Characteristics: Dover v. Delaware
Characteristic
Dover
Persons per square mile, 2010
1,557
Housing units in multi-unit structures, percent, 2006-2010
32%
Median value of owner-occupied housing units, 2006-2010 $192,400
Median household income 2006-2010
$46,195
Persons below poverty level, percent, 2006-2010
17%
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Delaware
461
18%
$242,300
$57,599
11%

Pct. Diff.
238%
81%
-21%
-20%
56%
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While Dover is significantly denser than the rest of Delaware, it is a city and this stylized fact is
generally true for all cities. In addition, Dover is also lower-priced (in housing) and poorer than
the rest of Delaware. However, the margins by which it is denser, cheaper and poorer is by
much less than for Seaford, where the case study site of Chandler Heights II was found to have
a significantly negative effect. The median house in Dover is only 21 percent below the
statewide median compared to 27 percent below the statewide median in Seaford. The
median household income in Dover is 20 percent below the statewide median, compared to
being 37 percent below the statewide median in Seaford. And, the poverty rate in Dover is 56
percent higher than Delaware’s overall poverty rate, compared to Seaford’s poverty rate being
125 percent higher than the state’s overall poverty rate. So, while Dover’s housing and
socioeconomic characteristics may be similar to those characteristics associated with lower
house values, it is by a significantly smaller margin than what is found in those communities
where the presence of assisted rental multi-family sites has been identified as having an
adverse impact on property values.
In summary, the data do not indicate that Capitol Green’s presence has any effect on nearby
property values one way or the other. The reason(s) for this may be due to both its site-specific
attributes as well as the context of the community it is located in. The fact that Capitol Green
has mixed characteristics, both positive and negative, may be resulting in a cancelling out of
these effects: the positive and negative aspects of the site offset each other, so their total net
effect is zero. Moreover, the fact that Dover’s housing and socioeconomic characteristics, while
generally associated with lower property values, are not as severely distressed as in those
communities where sites are found to have an adverse impact, may further help support the
site’s neutral impact on its community. In short, the site’s positives and negatives appear to
offset each other, and this is helped by the fact that the site’s neighborhood context is less
challenging than what is found in other, more distressed urban communities in Delaware.
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Case Study 3: Cynwyd Club
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

Pike Creek
Family/Seniors
130
$12.8 M
HDF, LIHTC
Conversion
2000
For-profit

Cynwyd Club is located in Pike Creek, an outer suburb of Delaware’s largest city of Wilmington.
Cynwyd Club’s setting is that of a relatively wooded, low-density, auto-oriented suburb rather
than a high-density inner-city neighborhood that many assisted rental sites are located in. It
was converted from market-rate rentals and underwent extensive rehabilitation through the
LIHTC program with the Delaware Valley Development Company. It currently houses a mix of
families and seniors in its 130 units.
Cynwyd Club’s renovation in 2000 was accompanied by a considerable amount of
neighborhood resistance to its anticipated conversion to assisted rental housing. The public
outcry was sufficient to lead to the passage of Senate Bill No. 400 into law, which mandated
that developers seeking public funds for the development of assisted housing place community
notices in the application process, and that the Delaware State Housing Authority was obligated
notify any state senators and representatives in whose districts affordable housing projects are
being considered or approved.
However, Cynwyd Club is now well-accepted by its neighbors and is serving a large number of
seniors in its one-bedroom units. And, this acceptance is supported by the data, which
indicates that proximity to Cynwyd Club is associated with a home currently being worth nearly
$6,000 more than it would be otherwise.
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Map 7. Location of Cynwyd Club in Greater Wilmington, DE.

To identify why proximity to Cynwyd Club has a positive effect on house values, we again
examine the site’s characteristics. Among those attributes of Cynwyd Club which the research
has identified as being associated with positive spillover effects are: it is relatively large (+100
units), is LIHTC-financed, is relatively young, underwent a renovation, is a conversion from a
previous market-rate property, and is now owned by a for-profit entity. The only significant
characteristic of Cynwyd Club that is associated with negative spillover effects is that its target
population is family (it is not restricted to elderly households). However, it also has senior
occupants, which are found to have a much less negative effect. So, considering that Cynwyd
Club has only one negative attribute compared to six positive attributes, and that this one
negative attribute (family occupants) is diluted (there are also senior occupants), the net effect
of these characteristics can be understood to be in a positive direction: there are not only more
positive forces than negative ones, but also that the negative force is a rather weak one.
We next compare the housing and socioeconomic characteristics of Cynwyd Club’s community
of Pike Creek to those of Delaware as a whole:
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Table 9. Housing and Income Characteristics: Pike Creek v. Delaware
Characteristic
Pike Creek
Persons per square mile, 2010
4,356
Housing units in multi-unit structures, percent, 2006-2010
17%
Median value of owner-occupied housing units, 2006-2010
$255,500
Median household income 2006-2010
$69,196
Persons below poverty level, percent, 2006-2010
6%

Delaware
461
18%
$242,300
$57,599
11%

Pct. Diff.
845%
-7%
5%
20%
-49%

As is true of the communities containing most of Delaware’s assisted rental sites, Pike Creek is
denser than the state as a whole. However, Pike Creek is not only more affluent than your
typical community surrounding an assisted site, it is more affluent than the average Delaware
community. Its median house price is five percent higher than the state’s median house price,
its median income is twenty percent higher than the state’s median and it poverty rate is
approximately half what the statewide poverty rate is. In addition, the location of Cynwyd Club
far from downtown and in an affluent suburb is a setting that is very atypical for most assisted
rental sites in Delaware. As such, it would seem the combination of Cynwyd Club’s intrinsically
positive characteristics, along with its location in a stable and non-distressed neighborhood has
made this particular site a local success. Moreover, Cynwyd Club stands as a stark counterexample to the claim that locating subsidized, low-income housing in affluent neighborhoods
has an adverse effect on local property values.
In summary, Cynwyd Club possesses many of the positive attributes associated with higher
nearby home values, and almost none of the negative attributes. Moreover, the context of its
suburban location in a middle-class community appears to have helped amplify this site’s
positive attributes, so that the net effect of this site on neighboring property values is a positive
one. In short, Cynwyd Club would seem to stand out as a very good example of a best practices
case study in successful assisted rental multifamily housing, and provides solid evidence against
the misconception that locating low-income housing in middle-income neighborhoods has a
negative effect on nearby property values.
Summary of Site-Specific Research
While the average assisted rental site appears to have no spillover effect on nearby home
values, further research into specific sites indicates several additional insights into the
relationship between the location of sites and nearby property values. First, there is significant
variation in this relationship, some sites are associated with lower property values, others with
higher property values and still others with no effect on property values. However, the
evidence does not indicate that there is any bias towards either higher or lower property
values; homes near sites in Delaware appear to have an equal probability of receiving a
negative, neutral or positive effect. Second, although the results do indicate that there is
variation in the relationship between site locations and changes in nearby home values, the

October 2012

Kevin C. Gillen, Ph.D. and Econsult Corporation

Community Impact: The Effects of Assisted Rental Housing in Delaware

50

evidence does seem to indicate that in most cases, the result is benign rather than adverse.
That is, for two-thirds of all sites in Delaware, the effect on home values is either neutral or
positive. This provides powerful empirical evidence against the misperception that the location
of affordable housing has deflationary effect on nearby property values. In addition, the case of
Cynwyd Club provides a specific example of an assisted rental site that not only appears to have
had a positive effect on nearby house values, but of one that is successfully located in a stable
middle-class neighborhood. Lastly, whether a site does have a positive, neutral or negative
effect does not appear to be random. Rather, the specific characteristics associated with a
site’s particular location, design, size, management and neighborhood context appear to be the
deciding factors in determining which type of outcome prevails.
6.0

SUMMARY, POLICY IMPLICATIONS AND FURTHER RESEARCH

As part of its larger efforts to promote greater availability of affordable housing in Delaware,
the Delaware Housing Coalition commissioned this study to examine the impact of the location
of affordable multifamily housing on property values in Delaware’s communities. To the best of
our knowledge, this is the first such study to examine assisted housing on a statewide level in
Delaware, and the first study to focus solely on assisted rental multifamily housing. The
objective of the study is to constructively contribute to the policy discussion over the optimal
siting, design and management of assisted rental housing in Delaware, particularly as it relates
to NIMBY-oriented opposition to such housing.
The general finding of the existing research literature on this subject is that any impact of
assisted housing on nearby property values is highly variable, and is heavily contingent on the
design, ownership/management and neighborhood context of the site itself. However, where
the impact is negative, it is relatively small. The central finding of this study is that the location
of assisted affordable housing in Delaware is, on average, not associated with any subsequent
changes in the values of neighboring properties, and that their perceived association with lower
property values is due to the historic strategy of locating these dwellings in areas where
property values are already relatively low and/or relatively declining. However, there is
significant variation from one site to another where subsequent changes in home values are
concerned, and that these appear to be driven by certain site-specific characteristics that are
associated with both positive and negative changes in nearby property values.
A summary of the main findings of this study are as follows:
At first glance, the local presence of rental-assisted and/or income-restricted multifamily
properties appears to be associated with lower property values. Examining Delaware home
sales data from 1970-2011, single-family homes within a ¼ mile of assisted affordable
housing had values that were, on average, 32 percent less than single-family homes not
located near affordable housing.
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However, most of this discount appears to be attributable to factors that are intrinsic to
these communities – and their existing housing stock – chosen as locations for the assisted
housing rather than their proximity to assisted affordable housing. A regression analysis
that controls for these factors (e.g. size, age, physical condition and neighborhood income)
finds that this discount is reduced to an average of 3 percent when these factors are
properly controlled for.
This result indicates that assisted affordable housing is associated with lower neighborhood
property values because historically in Delaware it has been disproportionately located in
low-income neighborhoods, where the housing is relatively smaller, older, more
depreciated—and hence, lower-valued—than homes elsewhere in Delaware.
When property values are examined before and after a site becomes occupied, the results
indicate that homes in neighborhoods that attracted assisted affordable housing were
priced, on average, 15 percent higher than comparable homes that did not attract assisted
affordable housing. Subsequent to these properties becoming assisted, there was no
statistically meaningful effect on nearby house prices. That is, there was no impact on
proximate house values either up or down, net of any movements in the overall housing
market. In short, the data indicate that the presence of assisted rental housing has no
effect on nearby house values.
Thus, these results strongly indicate that low house prices “cause” the location of assisted
rental housing, rather than the location of assisted rental housing causing low house prices.
The reason is that the economics of assisted rental housing makes such housing more
feasible in lower-priced, low-income neighborhoods and communities.
However, the empirical results also indicate there can be significant variation in the
relationship between the location of assisted rental housing and subsequent changes in
property values. For the 150 sites in Delaware, the presence of an assisted rental site had a
roughly equal probability of being associated with a negative, neutral or positive change in
nearby house values, even though the average effect was neutral.
Note that even though there may be sites where the spillover effect of affordable housing
was adverse, in two-thirds of the cases, the effect was either nonexistent or positive. This
provides significant evidence against the (mis)perception that the presence of assisted
housing in a community typically has adverse effects on the community’s property values.
And, one specific case study indicated that the location of a site in a suburban, middle-class
community actually had a positive association with subsequent house values, which is also
contrary to (mis)perceptions about the neighborhood effects of affordable housing.
Moreover, the research also indicates that the factors which cause one of the three possible
outcomes on nearby house values are identifiable. Site-specific characteristics related to
the size, ownership/management and neighborhood context of assisted rental multifamily
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sites are associated with both positive and negative spillover effects. While we lack a
uniform data field that objectively evaluates a site’s design, examination of the case studies
appears to indicate design’s importance. One of the characteristics with the largest impact
was whether a site had recently undergone a renovation. Following a renovation (and
controlling for other factors), neighborhood house prices are estimated to rise by an
average of 20 percent, which is nearly $35,000 in 2011 dollars.
These results point towards a number of policy implications and suggestions for further
research as regards the administration of assisted rental multifamily housing in Delaware:
Location and community context matter. The results of this study strongly suggest that while
lower house prices are related to the location of assisted rental housing, this is due to the
tendency for assisted multifamily rental housing to be located in older, lower-income
neighborhoods, not a negative effect of the presence of assisted multifamily properties. The
equitable distribution of assisted rental properties throughout the state’s communities and
inclusion of multifamily housing in land use planning should not be hindered by presumptions
that these properties have negative effects on home values.
Community development and neighborhood revitalization efforts should include and
preserve, if appropriate, assisted multifamily properties. The research indicates that assisted
rental sites seem to be disproportionately drawn to neighborhoods in relative decline, but also
that—depending upon the characteristics of the sites themselves—they can have either
positive or negative spillover effects. This research particularly demonstrates the positive
effects of rehabilitation of multifamily properties on surrounding property values. With good
planning and management, new construction of and investments in existing multifamily
properties to improve their condition and preserve their affordability may be useful tools for
neighborhood revitalization.
Whether an assisted rental site has positive or negative spillover effects is not random. This
research identified a number of site-specific characteristics relating to the location, design,
management and neighborhood context of assisted rental sites that are correlated with both
positive and negative effects on nearby property values. Now that these characteristics have
been identified, it is within the capacity of the site’s designers and the programs’ administrators
to decide what characteristics a proposed future site should have. These characteristics should
be taken into account when designing and planning a planning any future site, in order to
reduce the possibility of any adverse effects on the site’s neighborhood.
The findings of this study present an opportunity to build on this research to further
understanding the impact of multifamily housing and inform planning practices for Delaware.
This could be done by examining some of the following questions:
How can multifamily housing and assisted housing best be incorporated into
neighborhood and community planning? In neighborhood revitalization and
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community development plans, existing multifamily housing is often simply targeted for
removal or complete redevelopment as communities focus on homeownership and
reduced density. However, there are clearly ways to plan effectively for the preservation
or addition of assisted multifamily housing in neighborhoods, and
What are proven best practices in the development of assisted multifamily rental
housing? While best practices and guidance on good development practices abound,
these are not always evidence-based and we lack confirmation of their positive effects
on the local impact of multifamily properties. The lack of uniform variables for things
like design practices and quality of management limits our ability to measure the effects
of these practices across the universe of sites. More detailed case studies, as in the MIT
Center for Real Estate’s 2005 report on the state’s controversial 40B law31, examining
site characteristics may be informative.
Can targeting sites with specific characteristics to specific neighborhoods reduce or
even reverse neighborhood decline? The existing research has found that the
implementation of assisted housing is most successful when it is part of a larger and
well-planned program of neighborhood revitalization. Our own research has also found
that, although sites in Delaware are disproportionately located in neighborhoods in
relative decline, there are specific site-specific traits that can have positive spillover
effects. Further research into how the optimal combination of these traits and targeting
them to sites in specific neighborhoods can lead to a renewal of those communities may
well be worth undertaking. Such research could help further identify how assisted
rental housing in Delaware could be another tool of both proper city planning and
community revitalization.
Are there conditions under which assisted rental housing pays for itself; e.g. has a
positive net present value (NPV)? Having identified not only what site-specific
attributes are associated with positive spillover effects, but also what the average dollar
value of these positive effects are, it may be possible to explicitly quantify under what
specific conditions the economic benefits of assisted rental sites (higher property
values) exceed the economics costs (building/converting and managing) of a site. This
research could not only identify those particular elements of site’s location, design and
management that maximize the positive spillover effects on nearby house values, but
whether it is also possible that these benefits also exceed their costs. If so, then there is
a serious public case to be made for sites above and beyond societal concern to provide
housing assistance for low-income persons. For example, the financing of future sites
could be done by floating a bond issue against the additional property tax revenues that
would stem from the higher neighborhood property values induced by the construction
31

http://web.mit.edu/cre/research/hai/pdf/40B_report_HAI_0405.pdf
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and occupation of these sites. Moreover, the siting, design and management of assisted
rental housing could be used as an instrument in a larger strategy of neighborhood
revitalization in Delaware, with positive fiscal implications for an expanded and
improved tax base.
The research presented in this study offers a better understanding of the overall impact of
assisted multifamily housing on communities in Delaware. As such, it contributes to the effort
to reassure community groups of the benefits that much of this kind of affordable housing can
offer. It additionally serves as an indicator of the need for careful planning for affordable
housing which looks beyond just underwriting criteria to also include factors related to the
location and community context of proposed developments. Finally, it suggests some fruitful
areas of further research which can further define a set of best practices for future affordable
rental housing in Delaware by paying attention to the characteristics of the proposed
developments in dynamic relationship to the receiving communities.
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Appendix 2: Regression Variables
The following are the list of variables and their definitions that were used as control variables in
all regressions discussed in this report.
Variable
dist_cbd
shore_dist
shore
city_loc
lot_sqft
irr_lot
parking
tot_rooms
beds
baths
house_age
num_stories
ext_aluminum
ext_asbestos
ext_wood
ext_brick
ext_stone
ext_stucco
air_conditioning
attached
cond_above_avg
cond_below_avg
width
depth
forced_air
patio
wood_interior
plaster_interior

October 2012

Definition
Distance to nearest major CBD( Wilmington, Newark or
Dover)
Distance to nearest shoreline
Dummy variable=1 if located in beach community
Dummy variable=1 if located in city
lot size, in square feet
dummy=1 if irregularly-shaped lot
dummy=1 if dwelling has garage or parking
total number of rooms
total number of bedrooms
total number of bathrooms
age of house, in years
number of stories
dummy=1 if exterior is aluminim
dummy=1 if exterior is asbestos
dummy=1 if exterior is wood
dummy=1 if exterior is brick
dummy=1 if exterior is stone
dummy=1 if exterior is stucco
dummy=1 if home has central air
dummy=1 if home is attached
dummy=1 if home is in above average condition
dummy=1 if home is in below average condition
width of lot, in feet
depth of lot, in feet
dummy=1 if heating is forced air
dummy=1 if home has patio
dummy=1 if home has wood interior
dummy=1 if home has plaster interior
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flat_roof
repsale1repsale5
spring
summer
autumn
year_2-year_42
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dummy=1 if home has flat roof
denotes how many years since home last sold
dummy=1 if home sold in spring
dummy=1 if home sold in summer
dummy=1 if home sold in autumn
vector of dummies denoting year and quarter that home
sold

Note: a dummy variable is a variable that takes on only two values: it is equal to 1 if a certain
condition is true, and equal to zero if it is not true. Dummy variables are commonly used in
regressions to measure qualitative (as opposed to quantitative) effects. For example, in the
regressions in this report, the variable “air_conditioning” is equal to one if a home has central
air, and is equal to zero otherwise. Hence, the estimated regression coefficient on this variable
measures the average value that central air contributes to a home’s overall value.
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Appendix 3: Regression of House Prices on Proximity-to-Sites and Dwelling and Neighborhood
Characteristics
In order to identify whether variation in house prices in Delaware are due only to significant
differences in the characteristics of the dwellings that transacted, or are also due to relative
proximity to sites, we used the sales data to estimate a regression of house prices on the
characteristics of the individual dwellings. These characteristics included their number of
rooms, number of bedrooms, type of exterior, age of structure, number of stories, physical
condition and the year and quarter they sold, among others32. In addition, we also added
variables measuring whether a dwelling would be considered near to a site. The purpose of this
regression is to control for differences in dwelling characteristics in order to identify and test
whether differences in dwelling prices are due only to differences in the dwelling
characteristics, or whether after controlling for these differences, proximity to a site also had a
significant explanatory effect on differences in house values.
The first regression we estimated regressed the each house price33 on all of the available
characteristics of that house, plus a variable measuring the linear distance (in miles) to the
nearest sites and this same distance squared34. The results are given in the following table. For
the sake of brevity, we omit the full regression results and focus only on the variables of
interest. Full results are available from the author upon request.
Regression 1a: DepVar=Ln(Price)
N=188,958, Adj. R-Sq.=0.67
Est.
Std.
Variable
Parm.
Error
t value Pr>|t|
Intercept
8.62537 0.11889
72.55 <.0001
site_dist
0.07072 0.00191
37.11 <.0001
site_dist_sq -0.00579 0.000295 -19.61 <.0001
The regression used 188,958 sales for which all of the dwelling characteristics had populated
and valid values. The Adjusted R-Squared of the regression is 67 percent out of a possible
maximum of 100 percent. This indicates that 67 percent of the variation in Delaware’s house
prices are explained by the variables in this regression; a solid performance metric for the
regression. The remaining variance is likely explained by omitted characteristics of the dwelling
which are not in the data, plus idiosyncratic behavior by homebuyers and sellers, which is
common in housing markets.
32

A full list of the characteristics used in the regression and their definitions are included in the appendix.
We actually used the natural log of house price, Ln(price), because this converts the value of the regression
coefficients from dollars to percents.
34
Since the relationship may be nonlinear, we include the squared term to allow for this possibility.
33
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The value of the estimated parameter for site_dist is 0.07072, which indicates that house values
in Delaware increase, on average, by 7.1 percent with each mile that a home moved further
away from a site. Or conversely, home values decline, on average, by 7.1 percent with each
mile that a home moves closer to a sites. With a t-value of 37.11, this variable would be
considered highly statistically significant35. So, this result is unlikely to be a random artifact of
the data.
Moreover, the squared term has a value of -0.00579, which indicates that each additional mile
has approximately 0.6 percent subtracted from the 7.1 percent. Since this variable also has a
large t-value, it is statistically significant. This result indicates a moderate nonlinearity in the
relationship.
These results indicate that proximity-to-sites in Delaware is associated with lower house prices,
and at an increasing rate. Moreover, this relationship is statistically significant and is unlikely
to be spurious or due to some idiosyncracy in the data. That is, house values drop by an
average of 7.1 percent with each mile closer to a site that a house is located, but that this drop
becomes larger as the home gets closer. Since the regression controls for other dwelling
characteristics, it would indeed seem that proximity to sites in Delaware has been intrinsically
associated with lower home values.
However, this average discount of 7.1 percent in house values is significantly less than the 33
percent discount reported in Table 4. So, although homes near sites may have values that are,
on average, 33 percent less than homes further from sites, the regression indicates that only
7.1 percent of this 33 percent discount is directly due to proximity to the sites. The remaining
25.9 percent discount is almost certainly due to the fact that dwellings near sites are older,
smaller, more dense, more depreciated and are in relatively less desirable urban
neighborhoods.
While the results indicate that systematic differences in the characteristics of the housing stock
are the primary explanation for the differences in house prices near versus far from sites, the
negative association between house prices and proximity to sites still remains; albeit,
significantly reduced. After all, given the median Delaware house value of $242,500, a 7.1
percent discount to this value represents a reduction in a home’s value of $16,500; a non-trivial
loss in housing wealth to the typical homeowner.
Although these systematic differences in structural characteristics clearly play a prominent role
in explaining why the values of sites-proximate homes have lower average prices, it may be
possible that other locational factors play a role as well. In the previous regression, the only
location-related variables in the specification were distance-to-CBD and distance-to-beach.
While proximity to business centers and major amenities are significant locational factors, they
35

In general, t-value greater than 1.96 or less than 1.96 are considered statistically significant.
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do not typically capture the general quality-of-life or desirability of a particular neighborhood or
community. To further expand the regression and attempt to include these locational factors,
we now increase the number of variables in our regression model to include these factors.
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Appendix 4: Adding Neighborhood Income and Density to the Regression
We added two variables to the regression that are very common in housing literature as
location-related explainers of property values:
Percent Multifamily: From the U.S. Decennial Census, this is the percent of all housing
in each Census Tract that is classified as “multifamily” (as opposed to “single-family). It
is typically used as a proxy measure for both the density and homeownership rate of a
neighborhood, since most multifamily housing is renter-occupied apartment buildings.
Median Household Income: From the U.S. Decennial Census, this is median income
across all households in a particular Census Tract. It is typically used as a proxy measure
for a neighborhood’s desirability, since income is correlated with crime rates, school
quality, level of retail and dining options and general quality-of-life.
This data was obtained at the Tract level from the decennial Census. With the assistance of
ArcInfo GIS, the percent of housing that is multifamily and the median household income in
each tract was assigned to all home sales that occurred in a given Tract in Delaware.
The following table shows the regression results when these Census variables are added to the
specification.
Regression 1b: DepVar=Ln(Price)
N=188,958, Adj. R-Sq.=0.77
Variable
Est. Parm. Std. Error t value Pr>|t|
Intercept
8.43639
0.14623 57.69 <.0001
site_dist
0.03164
0.00233 13.55 <.0001
site_dist_sq
-0.00439
0.00034 -12.88 <.0001
pct_multi_beach
1.4173
0.05219 27.16 <.0001
pct_multi_inland
0.4422
0.00891 49.62 <.0001
med_hhld_inc000
0.00662 6.04E-05 109.57 <.0001
All three variables are statistically significant, and the R-squared has risen to 77 percent over
the previous regression’s R-squared of 67 percent, which indicates that these three variables
collectively explain 10 percent of the variation in house prices in Delaware. Moreover, the
values of their coefficients indicate a positive correlation with house values. For two of these
three variables—household income and percent multifamily in beach communities—this is not
surprising, since higher incomes and a beach location are generally associated with higher
house values. But the percent multifamily for inland communities is also positive. This may be
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capturing the price premium that some urban land often commands, and/or the relative price
premium that housing in the more affluent and highly developed areas of northern Delaware
typically obtains.
What is of greater note is how the coefficients on the variables measuring proximity to sites
have deflated. Whereas each mile closer to a sites was associated with a 7.1 percent decline in
house values, it is now associated with only a 3.2 percent decline in house values. Moreover,
the squared term has dropped in magnitude as well, from -0.6 percent to -0.4 percent. Thus,
the results indicate that proximity to assisted rental multifamily housing is also correlated with
the higher densities, higher renter-occupancies and lower neighborhood incomes. The
inclusion of these variables in the regression as controls significantly deflates the negative
effect of proximity-to-sites.
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Appendix 5: The Effect of Proximity-to-Sites as Proximity Changes
To give a more intuitive and visual explanation of not only how house values vary with
proximity-to-sites but also how the inclusion of the Census variables deflates this relationship,
we use the regression results to explicitly compute and then plot this relationship. The
regression results indicate the following mathematical relationship between the change in
house prices due to proximity-to-sites and distance (in miles) from the nearest sites:
(1)
Where:

To compute
, it is simply a matter of plugging in a given distance and the values of the
regression coefficients into the equation given by (1), and then multiplying and summing the
values. For example, using the regression results in 1a, the value of the coefficients for site_dist
and site_dist_sq are 0.07072 and -0.00579, respectively. So, the average percent change in
house prices at one mile from a site is:

=6.49%
Thus, on average, a home in this study that is one mile from a site is worth, on average, 6.49
percent more than a home which is right next to (at zero miles) from a site.
At two miles, the computation is:
=11.83%
Thus, on average, a home that is two mile from a site is worth, on average, 11.83 percent more
than a home which is right next to (at zero miles) from a site.
Repeating this exercise for distances ranging from 0 miles to 6 miles, and using both regression
results 1a and 1b, gives the explicit changes in house values as a function of proximity-to-sites,
after controlling for differences in structure characteristics and locational attributes. This
relationship is termed a “Bid-Price Gradient” in urban economics: it expresses how property
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values change in response to varying proximities to an amenity or dis-amenity. The following
chart plots both Bid-Price Gradients from both regressions.

Chart 3.

Bid-Price Gradient for Proximity to Sites
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On the horizontal axis is distance from an assisted rental multifamily site, in miles. From left to
right, distance from a site is increasing. From right to left, distance to a site is decreasing. On
the vertical axis is the percent change in house prices. The blue and green lines plot how house
prices change at a given distance to a site, using the results from regressions 1a and 1b,
respectively.
Both regressions indicate that house values increase (decrease) as you move away from
(towards) an assisted rental multifamily site. Moreover, they both denote that the relationship
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is non-linear, and “peaks out” at some distance before declining again36. However, note that
the Bid-Price Gradient for Regression 1b, which includes the Census Variables, is significantly
less than the Gradient using the results from Regression 1a. As distance from a site increases,
the Gradient for 1b rises much more slowly, peaks out much sooner and peaks at a value than is
much less than the Gradient based upon the regression that omits the Census Variables. With a
peak value of 5.7 percent at a distance of 3.5 miles, this Gradient indicates that the maximum
amount that the presence of a site could depress nearby property values is by 5.7 percent; i.e.
homes that are 3.5 miles from a site are worth, on average, 5.7 percent more than homes that
are immediately adjacent to a site, and this percentage declines as you move closer to a site.
This is significantly less than the maximum of 22.6 percent suggested by the regression which
omits the Census variables, and indicates a much larger distance of 6 miles. And, this 5.7
percent maximum discount is certainly much less than the 46 percent discount indicated by the
raw data.

36

This is a consequence of including the squared distance term in the regression. If it weren’t included, the BidPrice Gradients would be linear, and hence would increase indefinitely out to infinity. Since it is grossly unrealistic
to expect house prices to rise indefinitely with distance from a site, that is why the squared term is included.
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Appendix 6: The Effect of Proximity-to-Sites Using a Different Definition of “Proximity”
To add some further robustness to these results, we re-estimate regressions 1a and 1b using a
different measure of proximity-to-sites. Because the previous regression used a continuous
measure of distance, they implicitly assumed that the effect of proximity changed at some
relatively continuous rate as proximity changed. However, it may be the case that proximity’s
effect is discontinuous; that is, it is very strong for some fixed distance but weak or non-existent
for any other distances. If this is true, then a continuous measure would find only relatively
weak effects of proximity because the non-effective distances would water down the effective
distances. In the case of sites, if the effect of proximity is very strong for only those within a
mile of a site, then running a regression that measures proximity for all homes within 10 miles
could lead to a weak result.
We address this by defining “proximity” as only being in effect for those homes that are within
very close proximity to any sites: less than ¼ mile, and ¼ to ½ mile to a site. These two
variables are defined as so-called “dummy variables”, taking a value of 1 if a home is within a ¼
mile (or ¼-½ mile), and 0 otherwise. We then re-estimate regressions 1a and 1b with these new
definitions of proximity-to-sites. The results are given in the following tables.
Regression 2a: DepVar=Ln(Price)
N=187,727, Adj. R-Sq.=0.55
Variable
Est. Parm. Std. Error t value Pr>|t|
Intercept
8.6345
0.15183
56.87 <.0001
site_dist_qtr
-0.11501
0.00425 -27.09 <.0001
site_dist_half
-0.08827
0.00333 -26.48 <.0001
For the regression which excludes the Census variables, the effects of proximity are statistically
significant and negative. Being within a ¼ mile of a site is associated with house values that are
10.9 percent lower than homes further away, while being within a ¼ to ½ mile of a site is
associated with house values being 8.5 percent lower than homes further away 37. While the
effects do attenuate with distance, proximity to a site is still associated with lower house
values.
Regression 2b: DepVar=Ln(Price)
N=187,727, Adj. R-Sq.=0.56
37

The reason that these percents don’t exactly match the ones in the regression table is because the dependent
variable is measured in logs, while the dummy variables are measured as either 0 or 1. Consequently, it is
necessary to exponentialize the coefficients and then subtract 1 in order to get the measure of the true effect. For
example, the coefficient for site_dist_qtr=-0.11501. Exp(-0.11501)-1=-0.10864, or 10.9%.
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Variable
Est. Parm. Std. Error t value
Pr>|t|
Intercept
8.45514
0.14624
57.82 <.0001
site_dist_qtr
-0.02979
0.00418
-7.13 <.0001
site_dist_half
-0.03742
0.00325
-11.51 <.0001
pct_multi_beach
1.28174
0.05121
25.03 <.0001
pct_multi_inland
0.43384
0.00886
48.96 <.0001
med_hhld_inc000
0.00668 5.82E-05
114.85 <.0001
The effects of proximity deflate significantly once the Census variables are added to the
regression specification. Now, being within a ¼ mile of a site is associated with house values
that are only 2.9 percent lower than homes further away, while being within a ¼ to ½ mile of a
site is associated with house values being 3.7 percent lower than homes further away. Note
also that the t-values of these coefficients have dropped substantially as well, from the upper
twenties to around ten. This indicates that, although they remain statistically significant, their
explanatory power has been substantially reduced once the Census variables are included in
the regression. Also somewhat interesting is that the relative effect of proximity actually
increases slightly with distance from the sites.
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Appendix 7: The Effect of Proximity-to-Sites Before and After Sites Become Occupied
Although the previous regressions are able to identify the association between house values
and the presence of sites, their specification does not allow them to identify the direction of
the causation. This is because they only compared the values of homes near to sites to the
values of homes far from sites. To correctly identify the direction of causation, it would be
better to compare the values of homes before sites arrived in their neighborhood/community
to the values of these same homes after sites arrived in their neighborhood/community. The
next section uses a regression that specifically performs this task.
To correctly identify whether the presence of sites causes lower home values, or whether
lower-priced neighborhoods are more likely to attract sites, we utilize an empirical strategy
known as an “Event Study”. These regression-based strategies are commonly used in the
financial sector to identify and test whether a particular event has any meaningful effect on
asset prices. Event Study regressions were first used in the real estate sector to identify the
relationship between the presence of households receiving Section 8 vouchers and any changes
in the value of neighboring homes in Baltimore, MD38. The authors were not only attempting to
define the magnitude of this association (if any), but also to identify the direction of causation:
whether the presence of Section 8 households depressed local house values, or whether
Section 8 households were disproportionately drawn to relatively affordable (i.e. lower-priced)
neighborhoods.
To do this, the authors defined four variables that measured the level and trend in house prices
before the arrival of any Section 8 households, and the level and trend in house prices after the
arrival of any Section 8 households. They then estimated a regression with these variables
included in the specification, and then examined whether or not the level and trajectory of
house prices in neighborhoods which attracted Section 8 households meaningfully changed
after the arrival of these households.
We undertake a similar empirical strategy by defining the following four variables:

38

Galster, G. C., Tatian, P., & Smith, R. (1999). “The impact of neighbors who use Section 8 certificates on property
values.” Housing Policy Debate, 10(4), 879-917.
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Table 5. Definition of Event Study Variables
Variable
Name

Description

Pre_sites

Dummy variable for each home sale that equals one if the home is within a
¼ mile of a current or future sites, and equals zero otherwise.

Pre_sitest

Time trend variable for each home sale; equals 0 if the home is never
within ¼ mile of any sites. Otherwise, it equals 1 if it’s the first year of the
study period (1970),..., equals 42 if it’s the last year (2011)

Post_sites

Post-occupancy dummy variable for each home sale that equals one if the
home is within a ¼ mile of a currently occupied sites, and equals zero
otherwise.

Post_sitest

Post-occupancy trend variable for each home sale that equals 0 if the
home is never within ¼ mile of any sites. Otherwise, it equals the number
of years since the nearest sites became occupied.

Pre_sites and Pre_sitest measure the level and trend in house prices, respectively, of those
homes in neighborhoods which attract sites. Post_sites and Post_sitest measure the level and
trend in house prices, respectively, of those homes in neighborhoods which attract sites, after
the sites have been built/converted and then occupied39. We estimate the same regression as
in the previous sections, including structural and locational characterstics as well as a vector of
time period dummies denoting what year a sale took place, and include these Event Study
variables in the specification.
However, since this type of regression is meant to estimate changes in price levels and trends
(if any) relative to some baseline, it is important to specify what the baseline is. Since the data
quite strongly indicate that homes in neighborhoods and communities which attract sites are
generally older, denser, more urban, more depreciated and lower-income, we ran this
regression using only home sales in these types of neighborhoods. The average values of these
aforementioned variables were computed, and then all sales that occurred in Census Tracts
that had these same average (or below) values were extracted from the statewide dataset. The
effect of using only this subsample of sales is that the regression results will illustrate the effect
of a site’s location on home values in the types of neighborhoods that attract them, rather than
on the value of the average Delaware home. The results are given in the following table.
39

The year of each site’s construction or conversion is contained within the data.
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Regression 3: DepVar=Ln(Price)
N=187,727, Adj. R-Sq.=0.57
Variable
Est. Parm.
Intercept
8.44771
Pre_sites
0.14151
Pre_sitest
-0.00587
Post_sites
0.01358
Post_sitest
-0.0000000063
pct_multi_beach
1.28386
pct_multi_inland
0.4268
med_hhld_inc000
0.00679

Std. Error
0.14613
0.01441
0.000509
0.01013
1.09E-05
0.05117
0.00885
5.76E-05

t value
57.81
9.82
-11.53
1.34
0.00
25.09
48.2
118.04

Pr>|t|
<.0001
<.0001
<.0001
0.1799
0.9995
<.0001
<.0001
<.0001

The estimated coefficient for Pre_sites is 0.14151, and is statistically significant. This indicates
that, on average, home values in neighborhoods which will attract sites have a value that is 15.2
percent40 higher than the average home in comparable neighborhoods, prior to the location of
a site in that neighborhood. Pre_sitest has a value of -0.00587, which indicates that, prior to
the location of a sites, homes in these neighborhoods that will attract sites are appreciating at a
rate that is about 0.6 percent less than homes in neighborhoods that do not attract sites.
While the 0.6 percent depreciation rate may seem like a small number, it can be quite
substantial when placed in context. According to the data, the average annual house price
appreciation rate in Delaware from 1970-2011 is 5.7 percent. This would imply that, on
average, homes in areas that attract sites were appreciating at only 5.1 percent annually. Due
to compounding, this can scale up into a meaningful dollar figure. For example, consider the
typical Delaware home that had an average price of $16,000 in 1970. If this house grew at the
average annual rate of 5.7 percent, continuously compounded, then after 42 years it would be
worth $175,316 by 2011 (=$16,000*exp(.057*42)). By contrast, if this same home appreciated
in value by 5.1 percent, then it would be worth only $136,263 by 2011; a nearly $40,000
difference.
Hence, the regression indicates that homes in neighborhoods which will attract sites have a
price premium that is 15.2 percent above the average for comparable homes in neighborhoods
which do not attract sites. But, these same homes are appreciating at a rate that lags
comparable homes in neighborhoods that do not attract sites, by an average 0.6 percent less
per year. This latter result may indicate why sites are attracted to these neighborhoods or
communities: if their house prices are depreciating, or are just appreciating at a slower rate
than homes elsewhere, then these areas may make more economic sense to locate assisted

40

Exp(0.14151)-1=.152
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rental housing for relatively low-income households than areas where house prices are
appreciating or appreciating more rapidly.
We now examine the effects of sites on nearby house prices once they have located in a given
neighborhood or community. The value of the coefficient on Post_sites is 0.01358. However,
this variable is statistically insignificant, which means that the coefficient is not considered
meaningfully different from zero. Similarly, the value of the coefficient for Post_sitest is a
miniscule -0.0000000063, with a t-value 0. This also indicates that this variable is not
statistically significant, and is not meaningfully different than zero. Hence, the results indicate
that the event of a site locating into a neighborhood has no effect on nearby house price levels
or trends, once that site is occupied.
Taken together, the results suggest that not only do the presence of sites have no effect on
nearby house values one way or the other, but that the direction of causality is that sites follow
low house prices rather than low house prices following sites. Prior to the event of a site
becoming occupied, nearby homes have a higher average price relative to homes in comparable
communities, but they are on a relative downward trajectory. Subsequent to a site locating in a
neighborhood, there is no effect on house prices. This suggests that the prior trends will
continue: homes will continue on their relative downward trajectory by appreciating at a rate
that is less than comparable homes elsewhere. However, the presence of sites neither caused
nor amplified this pattern. They would appear to be simply following that trend by choosing to
locate in neighborhoods that are relatively lower-priced and are becoming occupied by
relatively lower-income households.
To place these results into dollar terms, as well as give a more intuitive and visual presentation,
we computed separate house price indices for homes in neighborhoods/communities that
attracted sites and homes in those areas that do not attract them. These indices plot the
trajectory of average house prices, controlling for changes in differing structural and locational
characteristics.
The first index is for homes that are not proximate to any sites. It is computed by applying the
regression coefficients on the time period variables from Regression 2 to the median house
price in Delaware at the beginning of the study’s time period. For example, the value of the
coefficient for 1972 is -0.0106341. This number measures the relative change in house price
since the first year of the data’s history, 1970. So, in 1972, the average house price in Delaware
was about 1 percent below what the average house price was in Delaware in 1970. Since the
average house price in Delaware in 1970 was $16,000, then the average house price in 1972 for
homes not near a current or future sites would be $15,831 (=$16,000*exp(-0.01063)). The
entire house price index is generated by applying each year’s coefficient to the baseline price in
1970, all the way through 2011.
41

The full regression results are in Appendix 2.
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The second index tracks the path of price appreciation for homes that are within a ¼ mile of
sites. It is generated by applying the site-related regression coefficients from Regression 3 to
the house price index for homes that are not near sites. For example, the regression indicates
that, prior to a sites locating in a neighborhood, house values were 15.2 percent higher than
comparable homes elsewhere. So, inflating the baseline 1970 price of $16,000 by 15.2 percent
gives an average house price of $18,432 (=$16,000*exp(0.14151).
But, the regression also indicates that, even though homes in sites neighborhoods might have
started out with a value that is higher than comparable homes elsewhere, they are appreciating
at a slower rate in “up” years and depreciating at a faster rate in “down” years. From 1970 to
1972, house prices fell by an average of 1.063 percent in the non-sites neighborhoods. The
regression coefficient on Pre_sitest is -0.00587, which implies that in any given year, house
prices in sites-proximate neighborhoods grew by 0.587 percent less than whatever the house
price appreciation rate was in that year. Applying this coefficient to the 1.063 percent
depreciation implies that house prices in neighborhoods which will attract a site fell in value by
2.237 percent (=-0.01063-0.00587-0.0058742) from 1970 to 1972. So, by 1972, the average
home in a site-proximate neighborhood had declined in value from $18,432 to $18,024.
Repeating this exercise for all years gives the house price index for sites-proximate dwellings.

42

The regression coefficient of -0.00587 is applied twice because two years have passed from 1970 to 1972.
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Appendix 8: The Effect of Differing Site Characteristics
The Event Study regression indicated that, although communities which attract sites may have
low-to-declining house values, this was not due to the presence of sites. To the contrary, sites
seem to self-select into these neighborhoods, possibly because the economics of assisted rental
housing makes them more feasible in these neighborhoods. However, this result is simply the
average across all sites in Delaware. It may be the case that the net effect of a sites’ presence is
negative in some cases but positive in others, so that the average effect is simply zero.
To examine if this is the case, we now examine how the presence of sites varies across different
sites types and sites. The data on sites not only gives their location and year of
construction/conversion, but also their size (# of units), the target population (elderly, family,
with disabilities, mixed), the type of public assistance that the site receives (Section 8, LIHTC,
Public Housing, USDA RD, Section 202), whether the site is managed by a nonprofit organization
versus private company/owner and whether the site is a conversion from existing market-rate
rentals or is new construction.
To examine if the type of site had any effect on nearby house values, we created variables that
measured these aforementioned characteristics, and added them to the pervious regression
specification. The results are given in the following table.
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Regression 4: DepVar=Ln(Price)
N=187,450, Adj. R-Sq.=0.59
Variable
Est. Parm.
Std. Error t value
Pr>|t|
Intercept
8.55534
0.14565
58.74 <.0001
site_dist_qtr
-0.02019
0.00421
-4.79 <.0001
site_dist_half
-0.02104
0.00327
-6.42 <.0001
pct_multi_beach
1.27279
0.0512
24.86 <.0001
pct_multi_inland
0.4267
0.00893
47.78 <.0001
med_hhld_inc000
0.00649
5.99E-05
108.35 <.0001
TotalUnits
0.00034757
2.12E-05
16.38 <.0001
elderly
-0.00383
0.00756
-0.51 0.6124
family
-0.10955
0.0081
-13.52 <.0001
public_housing
-0.05015
0.00794
-6.32 <.0001
lihtc
0.02044
0.00455
4.5 <.0001
usdard_site
-0.07379
0.00677
-10.9 <.0001
section_202
0.01477
0.00592
2.49 0.0127
section_8
-0.03339
0.00355
-9.4 <.0001
nonprofit
-0.03664
0.00416
-8.81 <.0001
conversion_site
0.02243
0.0033
6.8 <.0001
site_age
-1.693E-05
5.14E-06
-3.3 0.001
The regression still indicates that the presence of any sites within a ¼ or ½ mile is associated
with slightly lower home values; approximately a 2 percent discount. However, as the
regression in the previous section showed, this is likely due to the timing of the site’s occupancy
when house prices had dropped below the average relative to other comparable homes further
than ½ mile from sites. But, the results also indicate that there is significant variation in the
association between house prices and the presence of sites across different types of assisted
rental sites. These effects to range from negative to positive. Specifically, controlling for all
else:
Lower house values are associated with sites that are: family-occupied (as opposed to
occupied by elderly households, people with disabilities, or a mixture of target
populations), USDA Rural Development properties, public housing properties, owned by
nonprofit organizations, or sites with project-based Section 8 rental assistance
contracts.
Higher house values are associated with sites that are: newer, larger, Section 202financed, LIHTC-financed, or are converted from previous use as market-rate properties.
All of these variables are statistically significant, with the exception of whether a site is
occupied by elderly households. This appears to have no association with a change in nearby
house values.
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Appendix 9: The Effect of Rehabs and Improvements on Proximity-to-Sites
Lastly, we examine if physical improvements made to existing sites are associated with any
effect on nearby house values. Since the data indicate that a number of sites underwent
rehabs and renovations in some of the years after they became sites, it can be examined
whether these improvements had any spillover effects on nearby house values. We do this by
expanding the Event Study regression to include variables that measure the level and trend in
nearby house values following the years after the sites was rehabbed. These variables are
defined in the following table.
Table 6. Definition of Additional Event Study Variables
Variable
Name

Description

Post_Rehab

Dummy variable for each home sale that equals one if the home is within
a ¼ mile of a post-rehabbed sites, and equals zero otherwise.

Post_Rehabt

Trend variable for each home sale that equals 0 if the home is never
within ¼ mile of any rehabbed sites. Otherwise, it equals the number of
years since the nearest site was rehabbed.

These variables were added to the Event Study regression and re-estimated. The results are
given below.
Regression 6: DepVar=Ln(Price)
N=52,073, Adj. R-Sq.=0.67
Variable
Est. Parm. Std. Error t value Pr>|t|
Intercept
8.3301
0.17172
48.51
<.0001
Post_Rehab
0.18603
0.02101
8.85
<.0001
Post_Rehabt
0.00493
0.00459
1.07
0.283
The coefficient for Post_Rehab is positive and statistically significant. It indicates that,
immediately following a rehab of a site, home values within a ¼ mile of the sites rose by 20.4
percent (=exp(0.18603)-1). Note that this increase is even greater than the 15.2 percent
premium these homes had prior to a site locating in their neighborhood. The coefficient for
Post_Rehabt is also positive, but with a t-value of only 1.07 it is not considered statistically
significant. This indicates that rehabs have no measurable effect on the trend in nearby house
values after the rehab has occurred. So, physical improvements to sites seem to have an
immediate positive effect on nearby house values, increasing their values by an average of 20.4
percent. In subsequent years, their price appreciation follows the same average rate as
comparable homes that are not located near sites.
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Appendix 10: Examining Site-Specific Effects and Case Studies
Because the results of the previous sections indicated that certain site-specific characteristics
could influence the direction of changes in nearby property values, we decided to examine
these characteristics for a sub-sample of twelve particular sites which we chose as
representative case studies of the different types of assisted rental sites in Delaware.
DHC selected a total of twelve sites, which were chosen to present a mix of geographies,
designs, ownership and management, neighborhoods, age, and type of assistance. A
photograph of each site, along with some descriptive statistics and background of each site is
given in Appendix 10. The spillover effects of each site are from the regression that estimated
the effect of each site on nearby home values. The regression results are given below.
Regression 5: DepVar=Ln(Price)
N=189,401, Adj. R-Sq.=0.64
Variable
Est. Parm.
Std. Error t value Pr>|t|
Intercept
8.47655
0.14596
58.07 <.0001
site_dist_qtr
-0.02868
0.00418
-6.85 <.0001
site_dist_half
-0.03775
0.00325
-11.6 <.0001
pct_multi_beach
1.04535
0.05433
19.24 <.0001
pct_multi_inland
0.42798
0.00894
47.86 <.0001
med_hhld_inc000
0.00665
5.88E-05 113.22 <.0001
-0.19933
0.03391
-5.88 <.0001
Clearfield_Apts
-0.12168
0.03751
-3.24 0.0012
Chandler_Heights_II
-0.10782
0.01391
-7.75 <.0001
Christiana_Farms
-0.06855
0.01494
-4.59 <.0001
Village_Eastlake
-0.25582
0.31185
-0.82
0.412
River_Commons
-0.04338
0.03115
-1.39 0.1637
The_Laurels
0.11375
0.18033
0.63 0.5282
Capitol_Green
0.02254
0.0092
2.45 0.0143
Cynwyd_Club
0.0767
0.01369
5.6 <.0001
West_Court
0.19504
0.03232
6.04 <.0001
Acorn_Acres
0.64036
0.02774
23.09 <.0001
Savannah_East_West
0.74389
0.05503
13.52 <.0001
Shipley_Lofts
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Cynwyd Club
Location:
Pike Creek
Serves:
Family
Total Units:
130
Total Development Cost:
$12.8 M
(not adjusted)
Funding Sources:
HDF, LIHTC
Type:
Conversion
Date:
2000
Ownership:
For-profit
Cynwyd Club is located in Pike Creek, an outer suburb of Delaware’s largest city of Wilmington.
Cynwyd Club’s setting is that of a relatively wooded, low-density, auto-oriented suburb rather
than a high-density inner-city neighborhood that many assisted rental sites are located in. It
was converted from market-rate rentals and underwent extensive rehabilitation through the
LIHTC program with the Delaware Valley Development Company. It currently houses a mix of
families and seniors in its 130 units.
Cynwyd Club’s renovation in 2000 was accompanied by a considerable amount of
neighborhood resistance to its anticipated conversion to assisted rental housing. The public
outcry was sufficient to lead to the passage of Senate Bill No. 400 into law, which mandated
that developers seeking public funds for the development of assisted housing place community
notices in the application process, and that the Delaware State Housing Authority was obligated
notify any state senators and representatives in whose districts affordable housing projects are
being considered or approved. However, Cynwyd Club is now well-accepted by its neighbors
and is serving a large number of seniors in its one-bedroom units.
Village of East Lake
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:
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Family
70
$17.7 M
HOPE VI, HDF, LIHTC
HOPE VI
2004
For-profit/Public Housing Authority (PHA)
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A partnership of the Wilmington Housing Authority and Leon N. Weiner & Associates, The
Village of Eastlake was developed as part of a HOPE VI demonstration program. One of the
state’s oldest high-density public housing sites (267 units) was demolished and replaced with a
lower-density, mixed-income development that included 90 owner-occupied units and 70
rental units. The new development included streets integrated into the existing grid and
prioritized sidewalks and foot traffic. It has received recognition for its community impact and
design, including an award from the Congress for New Urbanism.
West Court
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:

Wilmington
Family
78
$10.4 M

HDF, LIHTC,
HOME
Type:
Conversion
Date:
2005
Ownership:
For-profit
West Court is located on the very edge of Wilmington on Lancaster Avenue, near Cab Colloway
School for the Performing Arts. The market-rate Lancaster Court property was in very poor
condition prior to conversion and presented numerous challenges during construction,
including asbestos, environmental issues, and lead-based paint. Its rehabilitation via the LIHTC
was developed by Delaware Valley Development Company. Conversion to income restrictions
via the LIHTC allowed conditions to improve significantly at West Court while preserving
affordability.
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River Commons
Location:
City of Wilmington
Serves:
Family
Total Units:
116
Total Development Cost:
$9.1 M
(not adjusted)
Funding Sources:
HDF, LIHTC, HOME
Type:
Conversion
Date:
2004
Ownership:
For-profit
River Commons is located in East Wilmington close to the Amtrak station, the Wilmington
Police station, some public housing, other subsidized rental, as well as shelters and day centers
for the homeless. Originally a market-rate site known as Chadwyck, it was constructed in the
mid-1980s with some public financing: about 20 percent of the units were set-aside for
households at 50 percent AMI through financing from the Delaware State Housing Authority. In
the early 1990s, the nonprofit owner approached a group of experienced developers, who
acquired the property and sought and received an LIHTC allocation for its rehabilitation. The
community is now 20 percent market-rate with the rest income-restricted LIHTC units.
Shipley Lofts
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

City of Wilmington
Artists
23
$7.0 M
LIHTC
New (re-use)
2004
For-profit

Located at Seventh and Shipley Streets, just a block off Market Street, Shipley Lofts were
developed in a vacant historic property whose previous uses had included being home the
United Way of Delaware. Development was expensive, due to its being a total rehabilitation,
rebuilt from the inside out, of an existing property not intended for residences. Owned at the
time by a local church, the property was developed by Ingerman Affordable Housing.
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Shipley Lofts is a mix of market rate and LIHTC units, with artists having preference. The site is a
frequent venue for community events and open houses. The building includes green building
features, in addition to its historic designation.
Christiana Farms
Location:
Serves:
Total Units:
18
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

Greater Newark
Family
Phase I:76; II: 18; III:
Phase I:$4.8M; II:
$1.3M; III: $1.4M
HDF, HOME, LIHTC
New construction
1995, 1998, 2000
For-profit

Christiana Farms was developed at a time when the land use environment in New Castle County
was extremely restrictive for new construction of multifamily housing, especially in the area
where the property is located. Developed by Gilman Development Company, the property has
many accessible units and is well-maintained.
Capitol Green
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

City of Dover
Family
132
$15.1 M
HDF, LIHTC
Rehabilitation
2008
For-profit

Capitol Green is a 132‐unit rental community located in the state capital of Dover just a few
blocks from Legislative Hall. Although it was originally constructed in 1955, it underwent a
comprehensive rehabilitation in 2008 that included the construction of a new community
center with LEED features, major renovations of the interior and exterior of all units, and
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addition of handicap-accessible units. The transformation of Capitol Green into attractive new
homes and a community center has revitalized this neighborhood’s housing resource for
families, preserving the site as affordable housing and supporting the renewal of the site’s
project‐based Section 8 subsidy contract, which make rents affordable for very‐ and extremely
low‐income households. Previously owned by the Delaware State Housing Authority, the site
was transferred for development in 2007 to Ingerman Affordable Housing, a for-profit housing
development and management company.
Clearfield Apartments
Location:
Greater Dover
Serves:
Family
Total Units:
95
Total Development Cost:
$7.4 M
(not adjusted)
Funding Sources:
HDF, HOME, LIHTC
Type:
Conversion
Date:
2003
Ownership:
For-profit
Like many other market-rate sites that were converted to affordability restrictions in the earlymid-2000s, Clearfield Apartments was in very poor condition prior to its conversion.
Comprehensive rehabilitation of the site funded by HOME, the LIHTC and Housing Development
Fund included many architectural improvements to modernize the dated property, such as
increased window space and the addition of pitched roofs. The site continues to be wellmaintained.
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The Laurels
Location:
Greater Dover
Serves:
Family
Total Units:
76
Total Development Cost:
$4.6 M
(not adjusted)
Funding Sources:
LIHTC
Type:
New construction
Date:
1992
Ownership:
For-profit
The Laurels was the first property developed by the Gilman Development Company, an active
Delaware LIHTC developer in the 1990s, and one of the first new construction LIHTC properties
in the state. Now in its LIHTC extended-use period, the site continues to be well-maintained and
popular. However, it is at the outskirts of Dover and not closely surrounded by much singlefamily development. Several other multifamily sites are close by, including the Dover Housing
Authority.
Acorn Acres
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

Town of Georgetown
Family
24
$2.6 M
HDF, HOME, USDA RD
New construction
2003
Nonprofit

Acorn Acres was built within the Town of Georgetown with the intention of serving the Hispanic
population there. Developed by a small nonprofit developer, Interfaith Mission of Sussex
County, the site is now owned by MHDC. It is one of few sites with 4-BR units and is wellmaintained and occupied. Unlike many multifamily properties, it is somewhat removed from
the other multifamily properties in Georgetown, on the opposite end of town mostly
surrounded by single-family homes.
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Chandler Heights II
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

Town of Seaford
Family
24
$1.6 M
USDA RD 515
New construction
1993
Nonprofit

Chandler Heights II is a townhouse-style development consisting of 24 three-bedroom units,
located in a struggling area with mostly older homes and rehabilitation needs in the town of
Seaford in southwest Delaware. Construction was financed by the USDA RD 515 program with
the goal of providing the local community’s need for family-oriented larger units. Chandler
Heights II has 100 percent rental assistance from USDA Rural Development program and is
typically 100% occupied year-round. Its predecessor, the Chandler Heights I development, has
88 units of which only 16 are three-bedrooms. Both Chandler Heights I and II are were
developed by Better Homes of Seaford, and are surrounded by older single-family homes, a
large city park and lots of open green space within the two parcels.
Savannah East/West
Location:
Serves:
Total Units:
Total Development Cost:
(not adjusted)
Funding Sources:
Type:
Date:
Ownership:

Town of Lewes
Family
96
West: $3.3M;
East: $5.8M
HDF, LIHTC
New construction
1999-2000
For-profit

Savannah West is a two-bedroom rental community located next to the Police Department on
Route 1 in Rehoboth. There were a number of environmental issues during development,
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related to wetlands and flood plains. Savannah East is located in an area that now includes the
new CHEER Center, Harbor Towne (an unsubsidized USDA Rural Development two-bedroom
senior community), and Edgewood (a market rate senior community). It is not far from the East
Atlantic apartments. Developed by Dyer McCrea Ventures, both sites, like other family sites in
the resort areas, have challenges with income restrictions excluding 2-income families who
work in the area.
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Appendix 11: House Price Index Regression
Regression 3: DepVar=Ln(Price)
N=187,727, Adj. R-Sq.=0.57
Std.
Variable
Est. Parm. Error
t value
Intercept
8.61668 0.15197
56.7
year_1971
-0.2103 0.20066
-1.05
year_1972
-0.01063 0.18072
-0.06
year_1973
0.2002 0.15333
1.31
year_1974
0.32913 0.1538
2.14
year_1975
0.37863 0.15354
2.47
year_1976
0.41818 0.15278
2.74
year_1977
0.46192 0.15241
3.03
year_1978
0.49758 0.15225
3.27
year_1979
0.58646 0.15214
3.85
year_1980
0.66598 0.15217
4.38
year_1981
0.74765 0.15255
4.9
year_1982
0.77368 0.15279
5.06
year_1983
1.01375 0.15152
6.69
year_1984
0.98639 0.15119
6.52
year_1985
1.08407 0.15115
7.17
year_1986
1.18489 0.15109
7.84
year_1987
1.33958 0.15108
8.87
year_1988
1.4747 0.15105
9.76
year_1989
1.56505 0.15103
10.36
year_1990
1.54632 0.15106
10.24
year_1991
1.48983 0.15119
9.85
year_1992
1.52975 0.15099
10.13
year_1993
1.5349 0.15098
10.17
year_1994
1.54432 0.15097
10.23
year_1995
1.55039 0.15098
10.27
year_1996
1.58736 0.15098
10.51
year_1997
1.59451 0.15099
10.56
year_1998
1.65559 0.15097
10.97
year_1999
1.70288 0.15096
11.28
year_2000
1.82874 0.15097
12.11
year_2001
1.8752 0.15097
12.42
year_2002
1.93887 0.15097
12.84
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Pr>|t|
<.0001
0.2946
0.9531
0.1916
0.0324
0.0137
0.0062
0.0024
0.0011
0.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
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year_2003
year_2004
year_2005
year_2006
year_2007
year_2008
year_2009
year_2010
year_2011
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2.01057
2.15523
2.32003
2.41558
2.4182
2.39349
2.34899
2.36008
2.31539

0.15097
0.15097
0.15097
0.15098
0.151
0.15106
0.15109
0.15112
0.15126

13.32
14.28
15.37
16
16.01
15.84
15.55
15.62
15.31

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
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