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Abstract

New Urbanism is a theory of city planning and development that fo-

cuses on compact, mixed-use, human-scale design. Qualitative research

regarding this design concept suggests strong interest in the associated

amenities, but there are relatively few sophisticated economic studies that

consider the theory as a whole. In order to determine the implicit demand

for each attribute of New Urbanism design within Philadelphia, this thesis

uses a hedonic pricing model to decompose housing sales into the various,

relevant components. Results show a lack of clear demand for the exact

amenities that New Urbanism encourages, indicating that caution should

be taken in prescribing this development theory without prior evidence of

city-specific demand.
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1 Introduction

While economics literature studies individual features of New Urbanism, few

works analyze the theory more holistically. There are, however, myriad informal

indications of an increasing nationwide interest in New Urbanism amenities. For

example, the Commercial Real Estate Development Association (2014) studies

eight American cities and finds that 83 percent of office tenants prefer a mixed-

use building with high amenity value as compared to the more traditional, re-

mote campus [9]. In addition, the Transit Center (2014) finds that there are an

additional 60 million individuals who would prefer to live in a multi-use prop-

erty, but are prohibited by a lack of supply [31]. Moreover, City Observatory

(2014) notes a recent influx of young, well-educated individuals within three

miles of city centers [8]. White the validity of these surveys is unclear, the

general conclusion of increased interest in certain amenities of New Urbanism

is intriguing.

Unfortunately, there is a gap in sophisticated, quantitative research that

provides results on individuals’ actual willingness to pay for particular ameni-

ties, a confirmation of the above narrative that is necessary to affect change

in policy and incentivize future development. Although there are a few studies

that do just that for individual cities, the effects are variable. As Philadelphia is

previously unstudied, I decompose this market’s housing prices into the various

attributes of New Urbanism design in order to determine the demand for these

features. I find that while Philadelphia residents pay a price premium for such

amenities as proximity to bicycle routes, bus and trolley stops, and public space,

there is actually an overall negative economic effect associated with the imme-

diate proximity of mixed residential and commercial consumer land uses, high
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density streets, as well as rail stations. These findings suggest that Philadelphia

residents actually prefer to live in more traditional, residential neighborhoods

as opposed to those for which New Urbanists advocate.

I begin, in Section 2, by providing a brief history of New Urbanism design

theory, as well as a particular look at its rise in Philadelphia. Following this, in

Section 3, I provide a review of the hedonic price function literature, highlighting

research that looks at New Urbanism as a whole. However, as this strain of

literature is lacking, I also discuss works that study individual aspects of the

theory, as well as those for which Philadelphia is a case study. In Section

4, I describe the data, detailing variable construction and providing summary

statistics. With this, I outline the model and present hypotheses in Section

5, followed by details of regression results and robustness checks in Section 6.

I conclude in Sections 7 and 8 with an overview of my findings as well as a

discussion of public policy implications for the city of Philadelphia.

2 Background

2.1 New Urbanism

To begin, New Urbanism is a theory of city planning and urban development

that focuses on compact, mixed-use, human-scale design [9]. It was initially a

reaction to the unprecedented suburban sprawl post World War II, which was

sparked by the influx of returning soldiers, rapidly increasing marriage rates, and

the creation of the interstate highway system [6]. Jan Gehl, a Danish architect,

urban designer, and global leader of this movement, encapsulates the heart of

the campaign with his ambition to “make cities for people” [13].
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As such, New Urbanists place a high priority on neighborhood diversity,

dismantling the street hierarchy in order to give walking, biking, and public

transportation greater presence over the automobile, as well as public space and

placemaking. They believe that all public spaces, including parks, plazas, and

even sidewalks, should be the stage on which daily interactions ensue [9]. With

regards to the actual design process that precedes the above, placemaking is the

vital development tool as it focuses on observing how spaces are currently used,

speaking with community members in order to come to an understanding of

what is actually desired, and then ultimately creating a place that is maintained

as such [22].

The Congress for the New Urbanism is an international non-profit organi-

zation that holds the belief “that well-designed cities and neighborhoods are

crucial for our health, economy, and environment.” They work not only on the

ground with over 2,500 experts from around the world, but also at a policy level,

advocating for redensification [9]. With such a potentially important role in pol-

icy, they have created a Charter for New Urbanism as a way to frame the work

in which they do. What follows is a direct excerpt from the Charter, the basis

of which I use to model the principles of New Urbanism proxied throughout this

study.

“We advocate the restructuring of public policy and development practices

to support the following principles:

• neighborhoods should be diverse in use and population;

• communities should be designed for the pedestrian and transit as well as

the car;

• cities and towns should be shaped by physically defined and universally
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accessible public spaces and community institutions;

• urban places should be framed by architecture and landscape design that

celebrate local history, climate, ecology, and building practice.”

2.2 Philadelphia

Although the movement had already been established elsewhere nearly two

decades prior, the “Apostles of New Urbanism” did not make their way into

Philadelphia until 2001 [18]. The Pennsylvania association immediately pushed

against the prevailing Philadelphia culture, one notoriously centered around

single-family homes and private outdoor space, by promoting pedestrian-friendly,

residential neighborhoods. They placed fault on general ignorance as opposed

to an actual distaste for the design theory, and thus public education workshops

were a large part of their initial campaign [18].1 Recently, the New Urbanist

fight has transitioned into something more political in nature, as in 2015 a new

political action committee with a self-proclaimed “detailed urbanist platform”

joined the scene. Although they do advocate for New Urbanist projects and

policies directly, the majority of their work is advocating for new leadership

that does so in city council [15].

3 Literature Review

Rosen (1974) pioneers the theory of hedonic price functions, which allows

the implicit prices of non-market characteristics of goods and services, when

specific amounts of these attributes are known, to be revealed via market prices.

1Note how this strategy is an initial sign of the discrepancy between the desires of planners

and city residents, an interesting tension that continues into the present day.
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The theory sparked a wealth of research that utilizes this revealed preference

model to estimate economic values that otherwise remain hidden behind market

prices. To my knowledge, literature regarding New Urbanism as a whole is not

extensive; however, there is a wealth of literature that decomposes housing prices

to account for individual amenities of the theory. As such, I find it relevant to

also consider studies that focus on land-use diversity, as well as proximity to

transportation, and open space. In addition, housing markets greatly differ

geographically, and so in order to compare my results against past research, it

is beneficial to look at Philadelphia case studies in particular.

However, before beginning with the literature of interest, it is necessary

to understand how property controls affect sale price. Chin and Chau (2003)

gives an overview of the expected effect of commonly used housing attributes

in hedonic pricing models. The authors find that, in general, as the size of

the garage, the square footage, as well as the number of bedrooms, bathrooms,

rooms, and fireplaces increase, property value increases. In addition, they find

that as the age of the property increases, its value decreases. This is standard

across housing markets, and thus my analysis of Philadelphia should be no

exception.

Now, to begin with studies that look at New Urbanism in its entirety, Tu

and Eppli (1999) compares property values for a New Urbanist suburb of Wash-

ington, D.C. to surrounding, traditional neighborhoods. The authors find that

residents pay a 12 percent price premium to reside within the New Urbanist

community, but only conduct their analysis at an aggregate level and thus the

impacts of the individual development principles are unknown. In a more com-

prehensive fashion, Song and Knaap (2003) formally analyzes the amenities of
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New Urbanism in Western Portland. This study considers a wealth of variables

and finds that Washington County residents pay a price premium for evenly

distributed mixed-use buildings, well-connected street networks, more streets,

shorter dead-end streets, more and smaller blocks, better pedestrian accessibil-

ity to commercial areas, and proximity to light rail stations. Contrary to the

tenants of New Urbanism, they find that residents actually pay less for prop-

erties in dense neighborhoods that contain more commercial, multi-family, and

public uses, as well as those that contain major transportation hubs. This study

is the basis for my own research and acts as a point of comparison.

With respect to the effect of proximity to various land uses on housing prices,

the literature finds conflicting results. For two representative examples, Cao

and Cory (1982) finds that over low price ranges, proximity to various land uses

actually increases property value in Tucson, Arizona. However, in opposition to

that finding, Song and Knaap (2004) considers Washington County, Oregon and

finds that housing prices increase as proximity to public park and commercial

land uses increases, but that they decrease with proximity to parcels zoned for

multi-family units. If Philadelphia follows similar patterns to Western Portland,

residents would not be expected to prefer mixed-residential or commercial land

use over more traditional, single-family residences for their own neighborhood,

but may value such amenities in a less immediate proximity.

The effect of proximity to public transportation on housing prices in in-

conclusive, as it appears to be highly dependent on such factors as household

income, neighborhood location, and station type. To begin, Bartholomew and

Ewing (2001) summarizes the literature of hedonic price regressions that esti-

mate the effects of pedestrian- and transit-oriented development and finds an
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overwhelming consensus of a significant price premium. Bowes (2001) considers

the economic effect associated with household proximity to rail stations in At-

lanta, while accounting for both the positive externality of retail activity as well

as the negative externality of increased neighborhood crime. He finds that in

certain income brackets, properties in extreme proximity to stations are greatly

affected by negative externalities, and that it is only those at a farther distance

that see a price premium. In opposition to this finding, Song and Knaap (2003)

finds a price premium even at close distances. In accordance with these nuanced

results, Muñoz-Raskin (2010) finds that in Bogotá, Columbia, middle-income

property values increase when in immediate proximity to Bus Rapid Transit

feeder lines, yet low-income property values decrease. Moreover, McMilen and

McDonald (2004) looks at the effects of a new rapid transit line on the prices

of single family homes in Chicago and finds that properties around stations

with parking are the only ones to show a significant price premium. Although

overwhelmingly inconclusive, one hypothesis that can be drawn from the above

studies is the expectation of a positive price premium associated with proper-

ties in close, but not immediate, proximity to public transportation. As for

an entirely different form of transportation, Krizek (2006) finds that bicycle fa-

cilities do not significantly affect home values in the cities of Minneapolis and

St. Paul. In general, however, without considering city-specific research, the

expected relationship between any of these transportation modes and housing

prices remains largely unclear for the City of Philadelphia.

On the topic of public space, the literature is both extensive and conclusive.

To give just a few examples, Correll, Lillydahl, and Singell (1978) finds that

in Boulder, Colorado residential property value decreases as distance from the
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greenbelt increases. Jim and Chen (1983) also considers proximity to a green-

belt, this time in Hong Kong, and finds a 17 percent price premium associated

with properties in the immediate vicinity. Decomposing open space into various

categories, Irwin (2002) finds that price premiums are only apparent when the

land is permanently preserved. As such, it is safe to expect a positive premium

associated with proximity to public parks.

However, none of the above works use Philadelphia as a case study, and

thus, given the apparent inter-city and inter-study variability, it is necessary to

relax the research scope in order to consider studies that offer results for direct

comparison. Voith (1993) examines how, throughout the greater Philadelphia

region, the value of central business district accessibility has changed from 1970

- 1988 and finds that the estimated value of accessibility in the suburbs fluc-

tuates with the economic health of the city center. Although this study is not

looking at properties within the city itself, it is using the same transportation

system I consider, and also points to the importance of analysis over different

time periods. Expanding beyond published academic literature, Econsult So-

lutions recently released a report showing that proximity to subway stations is

associated with higher property values in Center City and gentrifying neighbor-

hoods, but that, unlike most other U.S. cities, the effects elsewhere are unclear

[30]. This contributes to the above transportation literature by emphasizing

that positive price premiums associated with proximity to rail stations should

not necessarily be expected. To my knowledge, there are limited additional rel-

evant studies that use Philadelphia as a housing and urban development case

study, and thus my research helps to fill this void.
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4 Data

4.1 Property Controls

Comprehensive information on all properties sold in Philadelphia, PA in

the years 1916-2016 is provided by the City of Philadelphia’s Office of Property

Assessment. This includes 580,167 observations, of which 459,962 are residential

properties, with data such as market value, sale price, number of garage spaces,

stories, bedrooms, bathrooms, and fireplaces, as well as year built, and total

livable area, all provided. In addition, each parcel is attached to a latitude and

longitude that facilitate usage in a geographic information system. Sale price, as

opposed to market value, is used to represent the property’s value. This decision

stems from the fact that an assessor’s determination of price can be affected by

many things, and may not actually represent an individual’s willingness to pay.

In light of New Urbanism taking hold in Philadelphia in 2001, I restrict the

dataset to homes sold in the years 2001 - 2016, and thus 370,029 observations

remain, of which 300,002 are residential properties. There are, however, over

80,000 observations that have a sale price of less than $1,000, a subgroup that

has a mean market value of over $130,000. Clearly, sale price is subject to non-

market behavior (e.g. selling properties to relatives for $1) that could negatively

affect my analysis. As such, I remove all observations that have a sale price

below this, albeit arbitrary, cutoff.

Still, some remaining observations are clearly the sale of vacant lots, large

multi-family units, and entire apartment buildings, and thus are subject to

different market demand factors. As such, observations where the total livable

area is 0, the number of rooms, bedrooms or bathrooms is 0, the number of

stories or garage spaces is 5 or larger, the number of bedrooms or bathrooms is
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10 or larger, the number of rooms is 15 or larger, the total livable area is 5,000

square feet or larger, or the sale price is $10,000,000 or larger, are all dropped.

This leaves 139,031 observations for analysis. However, the age of the property

is an important control, and as some properties lack information on the year the

home was built, there are 133,816 property sale observations left with complete

information for analysis.

Table 1 below shows that, on average, a property has a mean sale price of

$117,505, contains 6 rooms, 3 bedrooms, 1 bathroom, and has a total livable

area of 1,236 square feet.

Table 1: Summary Statistics, Housing Characteristics

Variable Mean Std. Dev. Min. Max. N

Sale Price 117504.956 177593.529 1001 5320396 133816

Num. Garage Spaces 0.364 0.502 0 4 133816

Age 76.404 22.615 0 314 133816

Num. Bedrooms 3.049 0.499 1 9 133816

Num. Bathrooms 1.093 0.334 1 6 133816

Num. Rooms 6.059 0.725 1 14 133816

Num. Fireplaces 0.033 0.211 0 5 133816

Total Livable Area 1235.975 360.438 210 4976 133816

In addition, the City of Philadelphia’s Office of Property Assessment records

the geographic ward in which each property is located. See the figure below for a

map of such divisions [21]. This information is needed in order to take advantage

of geographic fixed effects that control for such characteristics as crime rates,

quality of public schools, and distance to the city center, all of which remain

relatively homogenous throughout the ward and are important determinants of

property value.
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4.2 Diversity in Use and Population

Data on land use in Philadelphia is provided by the Philadelphia City Plan-

ning Commission. The original dataset is from the City’s 2010 comprehensive

development plan. Updates have since been made to the following planning

districts: Central (2012), Central Northeast (2013), Lower North (2014), Lower
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Northeast (2012), Lower Northwest (2013), Lower South (2011), River Wards

(2014), South (2014), West Park (2011), University Southwest (2015), German-

town (2015), and portions of Roosevelt Boulevard (2015). The dataset provides

a classification and, when applicable, a sub-classification to each parcel in the

City. Using ArcGIS, I calculate the minimum distance from each property to

each of the following three land use categories: Commercial Mixed Residential,

Commercial Consumer, and Commercial Business and Professional. As can be

seen in Table 2, the average property is 0.08 miles away from property zoned

for mixed residential use, 0.11 miles away from property zoned for commercial

consumer use, and 0.21 miles away from property zoned for commercial business

and professional use.

Table 2: Summary Statistics, Diversity in Use Distance

Variable Mean Std. Dev. Min. Max. N

Mixed Residential Dist. 0.075 0.108 0 1.479 133816

Commercial Consumer Dist. 0.112 0.091 0 1.174 133816

Commercial Professional Dist. 0.208 0.14 0 1.558 133816

Noting that the impact of attribute proximity on property prices may be

nonlinear, I create dichotomous variables based on 0.1 mile increments, the

approximate length of a city block. For instance, if a property is within 1 block of

land zoned for mixed residential use, it receives a value of 1 for the Mixed1Block

variable, and a 0 otherwise. For each land use category, the number of block

variables created is dependent upon ensuring 5 percent of observations are in

the excluded, control group.

As can be gleaned from Table 3, approximately 81 percent of properties are

at most 1 block away from land zoned for mixed residential use and approx-

imately 56 percent are at most 1 block away from land zoned for commercial
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consumer use. The distribution for commercial business and professional use is

more widespread, with only 23 percent of properties located within 1 block and

approximately 12 percent over 5 blocks (or half a mile) away.

Table 3: Summary Statistics, Diversity in Use Variables

Variable Mean Std. Dev. Min. Max. N

Mixed Res. - 1 Block 0.808 0.394 0 1 133816

Mixed Res. - 2 Blocks 0.123 0.329 0 1 133816

Commercial Consumer - 1 Block 0.555 0.497 0 1 133816

Commercial Consumer - 2 Blocks 0.317 0.465 0 1 133816

Commercial Professional - 1 Block 0.231 0.422 0 1 133816

Commercial Professional - 2 Blocks 0.332 0.471 0 1 133816

Commercial Professional - 3 Blocks 0.222 0.415 0 1 133816

Commercial Professional - 4 Blocks 0.121 0.326 0 1 133816

Data on racial diversity in Philadelphia is provided by the 2014 American

Community Survey. The dataset provides, for each census block, an estimate

of the number of people who identify with each of the following races: White,

Black or African American, American Indian or Alaska Native, Asian, Native

Hawaiian or Other Pacific Islander, Other, and Two or More Races. In order to

understand the level of racial segregation present in Philadelphia, see the figure

below for a gradient map of the percent White in each census tract [28]. Note,

from the key, that the darker the color, the greater the percentage of White

residents.
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More specifically, Table 4 below shows the summary statistics of the racial

characteristics. Note that the average property is located in a census block that

is 46 percent Black, 38 percent White, 6 percent Asian, and 3 percent mixed

race.

Table 4: Summary Statistics, Racial Diversity Fractions

Variable Mean Std. Dev. Min. Max. N

White Frac. 0.384 0.314 0 0.993 133816

Black Frac. 0.455 0.346 0 0.997 133816

American Indian Frac. 0.004 0.007 0 0.092 133816

Asian Frac. 0.062 0.077 0 0.331 133816

Hawaiian Frac. 0.001 0.006 0 0.065 133816

Other Race Frac. 0.066 0.107 0 0.505 133816

Multiple Races Frac. 0.028 0.02 0 0.128 133816

Given the percent of Black residents within each census block, I create di-

chotomous variables based on 20 percentage point intervals. For instance, if a

property is located in a census block that has between 0 and 20 percent Black
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residents, then it receives a value of 1 for the Black020 variable, and a 0 oth-

erwise. Note that the Black4060 variable proxies the highest level of diversity,

while the Black020 and Black80100 variables proxy the lowest level of diversity.

Table 5 below shows the summary statistics for my racial diversity variables.

From this, it is clear that approximately 35 percent of properties are located in

a census block that contains 0 to 20 percent Black residents and that approxi-

mately 27 percent of properties are located in a census block that contains 80

to 100 percent Black residents. Thus, over 62 percent of properties fall into the

category of least racially diverse. The remaining 38 percent are approximately

evenly split amongst the middle three categories.

Table 5: Summary Statistics, Racial Diversity Variables

Variable Mean Std. Dev. Min. Max. N

Black 0 - 20 % 0.354 0.478 0 1 133816

Black 20 - 40 % 0.15 0.357 0 1 133816

Black 40 - 60 % 0.118 0.322 0 1 133816

Black 60 - 80 % 0.11 0.313 0 1 133816

Black 80 - 100 % 0.269 0.443 0 1 133816

4.3 Transportation

Data on the bicycle network in Philadelphia is from the City of Philadelphia

Street Department’s 2014 update. It includes data on streets with explicit

bicycle lanes, as well as streets that have bicycle friendly markings. This is used

to proxy bicycle friendliness, as deconstructing the transportation hierarchy is

an important aspect of New Urbanism. Table 6 below shows the summary
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statistics for the bicycle distance variable.2 Note that the maximum value is

very low, suggesting that the criteria to be considered a bicycle route is not of

a particularly high standard. To this end, much inference cannot be placed on

the BikeDistance variable in analysis.

Table 6: Summary Statistics, Bicycle Distance

Variable Mean Std. Dev. Min. Max. N

Bike Distance 0.062 0.044 0 0.669 133816

The Delaware Valley Regional Planning Commission (DVRPC) provides a

connectivity score, based on their Community Investment Index, for 3,142 poly-

gons within Philadelphia. They record density as the number of intersections

per square mile and give a connectivity score based on that value. Specifically,

2I create the bicycle distance variable as follows: To begin, using the shp2dta package in

Stata, I convert the publicly available dataset to a Stata friendly file, with which the following

analysis is conducted. First, I make all curved bicycle routes into line segments by connecting

initial and final endpoints. I then compute the length of each bicycle route using the Vincenty

package, an iterative method used to calculate the distance between two points on the surface

of a sphere. I cross the property location dataset with the dataset of bicycle route endpoints.

I then calculate the distance, again using Vincenty, between each property and each bicycle

endpoint. Using the bicycle route length, as well as the distance from each property to each

pair of endpoints, I use simple trigonometry to calculate the distance from each property to

each bicycle route. Lastly, I find the minimum distance for each property and record that as

the value of the BikeDistance variable.
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Connectivity =



Low if density ≤ 14.8

Marginal if 14.81 < density < 40.9

Medium if 40.91 < density < 89.4

Medium/High if 89.41 < density < 172

High if density ≥ 172

.

According to the DVRPC, this connectivity variable is often used as a proxy

for walkability. I follow suit and use it as such, as promoting alternatives to au-

tomobile transportation is an important aspect of New Urbanism. However, for

my dataset the mean walkability score is “high” based on the above construc-

tion, and so there is no way to distinguish between the majority of properties.

As such, I use the actual density values to proxy walkability. See Table 7 below

for the summary statistics of my walkability variable.3

Table 7: Summary Statistics, Walkability

Variable Mean Std. Dev. Min. Max. N

Walkability 274.685 121.46 0 1013.671 133816

The Southeastern Pennsylvania Transportation Authority (SEPTA) pro-

vides the latitude and longitude of all bus, rail, and trolley stops within the

system. The bus and trolley stops are recorded in one dataset, and so they are

counted as a single transportation mode in my analysis. However, this does not

seem to pose an issue, as buses and trolleys have both similar style stops as well

as a similar stigma attached to their ridership. Rail stations are analyzed as a

3I create the walkability variable as follows: Using the geoinpoly package in Stata, I spa-

tially overlay the residential property points with the walkability polygons, and then record

the corresponding density number as the value for the walkability variable.
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separate mode of transportation. See SEPTA’s transit map below [25]. Note

that a map of bus and trolley stops is not included as these cover the majority

of the city proper.

Table 5 provides summary statistics of the public transportation variables.4

The average property is located 1.4 miles from a rail station and 0.08 miles from

a bus or trolley stop.

4I create the public transportation variables as follows: Initially, for each mode, I cross

the property location dataset with the station location dataset, and then I use the Vincenty

package to calculate the distance between each set of points. I then find the minimum distance

for each property, and use this as the value for the BusTrolleyDistance and RailDistance

variables.

24



Table 8: Summary Statistics, Transit Distance

Variable Mean Std. Dev. Min. Max. N

Rail Dist. 1.41 1.435 0.016 8.537 133816

Bus/Trolley Dist. 0.081 0.055 0.001 1.051 133816

However, as before, it is necessary to note that the impact of attribute prox-

imity on property prices may be nonlinear, and as such, I create dichotomous

variables based on 0.1 mile increments (the approximate length of a city block)

just as I do for the land use variables.

Given Table 9 below, it is apparent that relatively few properties are within

5 blocks (or half a mile) of a rail station, yet over 73 percent of properties are

within 1 block of either a bus or trolley stop.

Table 9: Summary Statistics, Transit Variables

Variable Mean Std. Dev. Min. Max. N

Rail - 1 Block 0.009 0.093 0 1 133816

Rail - 2 Blocks 0.05 0.218 0 1 133816

Rail - 3 Blocks 0.07 0.255 0 1 133816

Rail - 4 Blocks 0.065 0.247 0 1 133816

Rail - 5 Blocks 0.065 0.247 0 1 133816

Bus/Trolley - 1 Block 0.733 0.443 0 1 133816

Bus/Trolley - 2 Blocks 0.226 0.418 0 1 133816

4.4 Public Space

The City of Philadelphia Department of Parks and Recreation provides a

database of all Philadelphia Parks and Recreation owned buildings and facilities.

Included in the dataset are such variables as athletic fields, parks, and gardens.

Using ArcGIS, I compute the distance from each property to the nearest public
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space. See Table 10 below for the summary statistics of PublicSpaceDist. The

average property is 0.19 miles from a Parks and Recreation Department asset,

with a standard deviation of approximately 0.12 miles.

Table 10: Summary Statistics, Public Space Distance

Variable Mean Std. Dev. Min. Max. N

Public Space Dist. 0.187 0.124 0 0.934 133816

Just as with the land use and transportation variables, it is necessary to

create dichotomous variables in light of potential nonlinearities. Looking at

Table 11 below, it is apparent that the majority of properties are relatively

evenly dispersed within 3 blocks of public spaces. However, it is important to

keep in mind that the quality of said space is unknown, and thus while one

location could be 0.1 miles from a large, green park, another could be 0.1 miles

from a small concrete space, and these would be indistinguishable in my analysis.

As such, caution should be taken on the strength of inference that is able to be

made with this variable.

Table 11: Summary Statistics, Public Space Variables

Variable Mean Std. Dev. Min. Max. N

Public Space - 1 Block 0.276 0.447 0 1 133816

Public Space - 2 Blocks 0.332 0.471 0 1 133816

Public Space - 3 Blocks 0.224 0.417 0 1 133816

Public Space - 4 Blocks 0.109 0.311 0 1 133816
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5 Methodology

5.1 Model

Following Rosen (1974), I define a vector z such that z = (z1, z2, · · · , zn),

where each zi measures the amount of characteristic i in good z. p(z) =

p(z1, z2, · · · , zn) defines the price for each good z. The market price, when

associated with known components of z, implicitly reveals p(zi).

More specifically to my analysis, for each property z, p(z) is defined by the

sale price of property z. (z1, z2, · · · , z112) defines the characteristics of property

z such that z1 is the number of car spaces in the garage, z2 is the age of the home,

z3 is the number of bedrooms, z4 is the number of bathrooms, z5 is the number

of rooms, z6 is the number of fireplaces, z7 is the total livable area, z8 − z22 are

the sale year variables, z23 − z30 are the diversity in use variables, z31 − z34 are

the racial diversity variables, z35−z43 are the transportation variables, z44−z47

are the public space variables, and z48− z112 are the geographic ward variables.

The final model, using robust standard errors to account for potential het-

eroscedasticity, is

lnSalePricei = f(Hi,Di,Ti,Pi),

where Hi is a vector of property i’s housing characteristics, Di is a vector

of variables related to the diversity of use and population of the neighborhood

within which property i is located, Ti is a vector of variables related to the

proximity of transportation from property i, and Pi is a vector of variables re-

lated to the proximity of public space from property i. The variables included

in such vectors, as related to property i, are defined as follows:
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Table 12: Hedonic Model Variable Definitions, Hi

Variable Variable Description

lnSalePrice Natural Log of Sale Price

GarageSpaces Number of Car Spaces in Garage

Age Year of Sale - Year Built + 1

NumBed Number of Bedrooms

NumBath Number of Bathrooms

NumRooms Number of Rooms

NumFireplace Number of Fireplaces

TotLivableArea Total Livable Area, Square Feet

SaleYear Dummies, Each Year of Sale (2001 - 2016)

GeoWard Dummies, Each Geographic Ward (1 - 66)

Table 13: Hedonic Model Variable Definitions, Di

Variable Variable Description

Mixed1Block Dummy, Mixed Residential Zoning within 1 Block

Mixed2Blocks Dummy, Mixed Residential Zoning within 1-2 Blocks

CommConsumer1Block Dummy, Commercial Consumer Zoning within 1 Block

CommConsumer2Blocks Dummy, Commercial Consumer Zoning within 1-2 Blocks

CommProf1Block Dummy, Commercial Professional Zoning within 1 Block

CommProf2Blocks Dummy, Commercial Professional Zoning within 1-2 Blocks

CommProf3Blocks Dummy, Commercial Professional Zoning within 2-3 Blocks

CommProf4Blocks Dummy, Commercial Professional Zoning within 3-4 Blocks

Black2040 Dummy, Black Residents Comprise 20 - 40% of Census Block

Black4060 Dummy, Black Residents Comprise 40 - 60% of Census Block

Black6080 Dummy, Black Residents Comprise 60 - 80% of Census Block

Black80100 Dummy, Black Residents Comprise 80 - 100% of Census Block
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Table 14: Hedonic Model Variable Definitions, Ti

Variable Variable Description

Walkability Density

BikeDist Distance to Nearest Bicycle Route

Rail1Block Dummy, Rail Station within 1 Block

Rail2Blocks Dummy, Rail Station within 1-2 Blocks

Rail3Blocks Dummy, Rail Station within 2-3 Blocks

Rail4Blocks Dummy, Rail Station within 3-4 Blocks

Rail5Blocks Dummy, Rail Station within 4-5 Blocks

BusTrolley1Block Dummy, Bus or Trolley Stop within 1 Block

BusTrolley2Blocks Dummy, Bus or Trolley Stop within 1-2 Blocks

Table 15: Hedonic Model Variable Definitions, Pi

Variable Variable Description

PubSpace1Block Dummy, Public Space within 1 Block

PubSpace2Blocks Dummy, Public Space within 1-2 Blocks

PubSpace3Blocks Dummy, Public Space within 2-3 Blocks

PubSpace4Blocks Dummy, Public Space within 3-4 Blocks

5.2 Hypotheses

I expect the property controls to behave according to Chin and Chau (2003),

the details of which are in Section 3. However, there are two notable exceptions

worth mentioning. As total livable square footage is already controlled for, I

would expect the number of rooms and bedrooms to have a negative coefficient in

the regression. Holding square footage constant, more (bed)rooms would imply

that the rooms themselves are smaller, an attribute that would potentially lead

to a lower selling price.

Following Song and Knaap (2003) and Song and Knaap (2004), I would

expect properties within the immediate proximity of mixed residential land use

and the general proximity of commercial consumer land use to see an associated

decrease in property value. However, the effect of proximity to commercial
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business and professional use is still unclear as this, to my knowledge, has not

been considered in previous hedonic studies of land use.

Diversity in population is a factor that has not been explicitly addressed

in the previous literature, with controls for the percent of Black residents the

extent of inclusion. As such analyses (see Bowes (2001)) have consistently found

a strong correlation between the percent of Black residents and lower property

values, I would expect all of the racial variables included in my regression to,

when Black020 is excluded, have a negative coefficient. However, as I am not

interested in the percent of any particular race, but rather if any group is in a

large majority, it is the relative magnitudes of such coefficients that is of interest.

With respect to transportation, past studies find mixed results. With par-

ticular attention to Tannen (2017) that uses Philadelphia as a case study, I do

not expect immediate proximity of rail stations to have an overall positive effect

on property value. The effect of bus stops, however, is unclear as this appears

less often in the literature. Muñoz-Raskin (2010) considers Bus Rapid Transit,

but he finds that socio-economic status greatly alters the effect on property

value. Following Krizek (2006), which studies the effect of bicycle facilities on

property values in Minneapolis and St. Paul, proximity to bicycle routes is not

expected to have any significant impact. Lastly, given that I use street density

to proxy walkability and that Song and Knaap (2003) finds that residents prefer

low density living, I would expect properties with higher walkability values to

be associated with lower property prices.

Lastly, literature consistently finds a positive premium associated with prox-

imity to public parks and I expect Philadelphia to not be an exception.
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6 Results

6.1 Regression Results

Table 16 reports the results for the main hedonic regression. This model is

estimated for the entirety of Philadelphia, and thus the city is assumed to be a

single housing market.

As for the housing characteristics, all coefficients are significant at the 1 or

0.1 percent levels. As expected, property sale price is, ceteris paribus, increasing

with the number of garage spaces, bathrooms, fireplaces, and total livable area

and decreasing with age, as well as the number of rooms and bedrooms.

The primary interest, however, is with the New Urbanism related variables.

To begin with diversity in use, both mixed residential variables are significant

at the 0.1 percent level. Everything else constant, as compared to being located

more than 2 blocks from land zoned for mixed residential use, a property that

is within 1 block is associated with a 9 percent decrease in sale price, and a

property that is within 1 - 2 blocks is associated with a 6 percent increase.5

This suggests that properties in a mixed residential unit see a negative effect

from such land use, but that proximity to such neighbors is positively valued.

Both commercial consumer variables are significant at the 0.1 percent level.

Everything else constant, as compared to being located more than 2 blocks from

land zoned for commercial consumer use, a property that is located within 1

block is associated with a 12 percent decrease in sale price, and a property that

is within 1 - 2 blocks is associated with a 10 percent decrease. Clearly, property

values are negatively affected by immediate proximity to commercial land use.

These two findings are very much in line with the strain of literature that

5Note that I calculate all such interpretations based on 100 ∗ (eβ − 1), for coefficient β.
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suggests that although interest is informally reported for high-density, mixed-

use living, most people still prefer to themselves live in a specifically residential

neighborhood.

As for commercial business and professional land use, significance is not

as strong and results are mixed. Everything else constant, as compared to

being located more than 4 blocks from land zoned for commercial business and

professional use, a property that is within 1 block is associated with a 5 percent

increase in sale price, and a property that is within 2 - 4 blocks is associated

with a 2 percent decrease. The lack of patten here indicates that the effect

of this land use may be more nuanced and need further analysis, or that it is

simply of less interest to property owners.

For diversity in population, all four variables are significant at the 0.1 percent

level. Everything else constant, as compared to being located in a census block

that is composed of 0 to 20 percent Black residents, a property that is located

in a block that contains 20 to 40 percent Black residents is associated with a 29

percent lower sale price, 40 to 60 percent Black residents is associated with a 36

percent lower sale price, 60 to 80 percent Black residents with a 54 percent lower

sale price, and lastly, 80 to 100 percent is associated with a 63 percent lower

sale price. Clearly, as the percent of Black residents increases, the associated

property sale prices are lower. If racial diversity was economically valued by

residents, you would expect the Black4060 variable to have less of a negative

effect on home sales as compared to the other varying levels of diversity. As this

variable fits in perfectly with the increasing Black, decreasing sale price pattern,

the results suggest that the overwhelming racialized poverty in Philadelphia

obscures any other force at play.
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Now to consider the variables related to transportation, the walkability vari-

able is significant at the 0.1 percent level. Everything else constant, each addi-

tional increase in density of 10 intersections per square mile is associated with a

1 percent decrease in sale price. This is very much in line with the literature as

there has been conclusive evidence of residents preferring to live in low density

neighborhoods.

The bicycle distance variable is, surprisingly, also significant at the 0.1 per-

cent level. Everything else constant, for each tenth of a mile increase in prox-

imity to a bicycle route, a property is associated with a 3 percent increase in

sale price. It is important to note that this variable is not predetermined, as

bicycle routes are a recent phenomenon in the City of Philadelphia. To this end,

robustness needs to be tested by rerunning the regression to only include the

years in which bicycle lanes were present. In addition, it could be that wealthier

neighborhoods are the ones that receive bicycle routes and thus reverse causa-

tion is a possibility. As an instrumental variable is not readily apparent, it is

beneficial to rerun the regression excluding BikeDist to ensure that any potential

endogeneity problems do not bias the other estimates.

As for the rail variables, the first two are significant at the 0.1 percent level,

the third is significant at the 5 percent level, and the last two are insignificant.

Everything else constant, as compared to being located more than 5 blocks from

a rail station, a property that is within 1 block is associated with a 28 percent

decrease in sale price, a property that is within 1 - 2 blocks is associated with

a 12 percent decrease, and a property that is within 2 - 3 blocks is associated

with a 2 percent decrease. This pattern of a heightened negative effect the closer

the property, is in line with the general narrative of negative externalities over-
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whelming the positive directly surrounding stations. Recall that with regards

to Philadelphia in particular, Tannen (2017) finds that outside of gentrified

neighborhoods, the effect of rail station proximity is not decidedly positive. My

results may be indicative of an even stronger claim: the effect is not only not

positive, but that it may in fact be negative.

Both of the bus/trolley variables are significant at the 0.1 percent level.

Everything else constant, as compared to being located more than 2 blocks

from a bus or trolley stop, a property that is within 2 blocks is associated with

a 6 percent increase in sale price. A potential conclusion to be drawn from

this finding is that the negative externalities that overwhelm rail stations are

not present (or at least not present to the same extent) in the area directly

surrounding bus and trolley stops.

Lastly, with regards to the public space variables, it is only the first two that

see significance, and it is at the 0.1 percent level. Everything else constant, as

compared to being located more than 4 blocks from public space, a property

that is within 1 block is associated with a 4 percent increase in sale price and

a property that is located within 1 - 2 blocks is associated with a 3 percent

increase. This is in accordance with the literature that finds a price premium

associated with proximity to public space. The magnitude of these variables

is expected to be smaller than that generally found in the literature, as data

limitations prevent me from accounting for quality.
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Table 16: Regression Results

(1) (1)

lnSalePrice lnSalePrice

Num. Garage Spaces 0.152∗∗∗ Black 60 - 80 % -0.786∗∗∗

(0.00474) (0.0149)

Age -0.00252∗∗∗ Black 80 - 100 % -0.987∗∗∗

(0.000125) (0.0155)

Num. Bedrooms -0.0260∗∗∗ Walkability -0.000793∗∗∗

(0.00740) (0.0000324)

Num. Bathrooms 0.193∗∗∗ Bike Distance 0.288∗∗∗

(0.00735) (0.0455)

Num. Rooms -0.0166∗∗ Rail - 1 Block -0.329∗∗∗

(0.00511) (0.0302)

Num. Fireplaces 0.0300∗∗∗ Rail - 2 Blocks -0.124∗∗∗

(0.00900) (0.0120)

Total Livable Area 0.000550∗∗∗ Rail - 3 Blocks -0.0247∗

(0.00000977) (0.0103)

Mixed Res. - 1 Block -0.0948∗∗∗ Rail - 4 Blocks -0.00409

(0.00755) (0.0103)

Mixed Res. - 2 Blocks 0.0582∗∗∗ Rail - 5 Blocks -0.00633

(0.00714) (0.00989)

Comm. Consumer - 1 Block -0.127∗∗∗ Bus/Trolley - 1 Block 0.0578∗∗∗

(0.00681) (0.00835)

Comm. Consumer - 2 Blocks -0.100∗∗∗ Bus/Trolley - 2 Blocks 0.0562∗∗∗

(0.00643) (0.00842)

Comm. Prof. - 1 Block 0.0533∗∗∗ Public Space - 1 Block 0.0348∗∗∗

(0.00846) (0.00841)

Comm. Prof. - 2 Blocks 0.0130 Public Space - 2 Blocks 0.0253∗∗

(0.00776) (0.00816)

Comm. Prof. - 3 Blocks -0.0155∗ Public Space - 3 Blocks 0.00893

(0.00759) (0.00823)

Comm. Prof. - 4 Blocks -0.0250∗∗ Public Space - 4 Blocks -0.00217

(0.00780) (0.00855)

Black 20 - 40 % -0.347∗∗∗ Constant 11.29∗∗∗

(0.00805) (0.0326)

Black 40 - 60 % -0.451∗∗∗

(0.0101)

Observations 133816 Adjusted R2 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
35



6.2 Robustness Checks

6.2.1 Effects by Geographic Area

Recall that Philadelphia acts as a single housing market in this analysis,

a large assumption as clearly there is variation across the geographic regions.

To this end, I conduct the regression separately for each area of the city proper

(North, Center City, South, and West) in order to see how the various amenities

of New Urbanism affect housing prices in each of the respective regions.

See Table 17 for North Philadelphia, Table 18 for South Philadelphia, and

Table 19 for West Philadelphia, noting that the results of the Center City re-

gression are not included due to a lack of observations. As you can see, there is

definite variability across the different geographic regions.

To first compare these geographic specific regressions to the initial, there are

overarching patterns to note. First, MixedRes2Blocks loses significance, indicat-

ing that compared to being located 2 or more blocks from land zoned for mixed

residential use, the only significant effect within the city proper is associated

with properties that are within a single block. Second, the commercial profes-

sional block variables see a negative coefficient in each of these three regions,

suggesting that, when analyzed in a disaggregate manner, proximity to this land

use is actually associated with a lower sale price. Third, bus/trolley block vari-

ables often lose significance. This could be due to the fact that the vast majority

of properties within the city proper are in close proximity of a stop. As such, an

additional block or two does not greatly affect home prices, whereas properties

farther outside the city, those generally lacking public transportation, benefit

from this increased proximity.

With regards to variations between regions, South Philadelphia actually sees
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a positive premium associated with proximity to commercial consumer land use,

while the others see a negative effect, West Philadelphia’s larger in magnitude

than North Philadelphia’s. As for the race variables, West and South Philadel-

phia follow the same initial pattern (with one exception), whereas an increasing

percentage of Black residents is not associated with decreasing sale prices in

North Philadelphia.

Bicycle distance is actually associated with a positive premium in West

Philadelphia, unlike the negative effect elsewhere. This makes sense, as in this

part of the city most bicycle lanes are close to universities, where property val-

ues are also higher. As for the rail variables, North Philadelphia sees a negative

association for all homes within half a mile, whereas South Philadelphia sees a

positive price premium over the same distance. As South Philadelphia is more

gentrified than North, this is in line with Tanner (2017).

Lastly, with regard to public space, North and South Philadelphia both

see coefficients turn negative. Given that the public space variable does not

account for quality, coupled with the fact that both of these areas of the City

lack abundant green space, it could be that the variable is picking up proximity

to other Park and Recreation assets that would not be expected to increase

property value.
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Table 17: North Philadelphia Regression Results, Time Fixed Effects Only

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.328∗∗∗ Bike Distance -0.962∗∗∗

(0.0277) (0.127)

Mixed Res. - 2 Blocks -0.0251 Rail - 1 Block -0.484∗∗∗

(0.0284) (0.0430)

Comm. Consumer - 1 Block -0.0987∗∗∗ Rail - 2 Blocks -0.270∗∗∗

(0.0164) (0.0202)

Comm. Consumer - 2 Blocks -0.101∗∗∗ Rail - 3 Blocks -0.156∗∗∗

(0.0161) (0.0180)

Comm. Prof. - 1 Block -0.152∗∗∗ Rail - 4 Blocks -0.179∗∗∗

(0.0195) (0.0172)

Comm. Prof. - 2 Blocks -0.239∗∗∗ Rail - 5 Blocks -0.270∗∗∗

(0.0177) (0.0183)

Comm. Prof. - 3 Blocks -0.234∗∗∗ Bus/Trolley - 1 Block 0.0512

(0.0179) (0.0271)

Comm. Prof. - 4 Blocks -0.212∗∗∗ Bus/Trolley - 2 Blocks -0.0306

(0.0195) (0.0279)

Black 20 - 40 % -0.668∗∗∗ Public Space - 1 Block -0.173∗∗∗

(0.0165) (0.0175)

Black 40 - 60 % -0.534∗∗∗ Public Space - 2 Blocks -0.174∗∗∗

(0.0174) (0.0169)

Black 60 - 80 % -0.473∗∗∗ Public Space - 3 Blocks -0.115∗∗∗

(0.0217) (0.0174)

Black 80 - 100 % -0.874∗∗∗ Public Space - 4 Blocks -0.0193

(0.0156) (0.0193)

Walkability -0.000999∗∗∗ Constant 10.90∗∗∗

(0.0000536) (0.0709)

Observations 44753 Adjusted R2 0.335

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 18: South Philadelphia Regression Results, Time Fixed Effects Only

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.320∗∗∗ Bike Distance -0.954∗∗∗

(0.0702) (0.162)

Mixed Res. - 2 Blocks 0.0339 Rail - 1 Block 0.262∗∗∗

(0.0765) (0.0409)

Comm. Consumer - 1 Block 0.281∗∗∗ Rail - 2 Blocks 0.367∗∗∗

(0.0582) (0.0163)

Comm. Consumer - 2 Blocks 0.268∗∗∗ Rail - 3 Blocks 0.312∗∗∗

(0.0588) (0.0140)

Comm. Prof. - 1 Block -0.174∗∗∗ Rail - 4 Blocks 0.260∗∗∗

(0.0494) (0.0158)

Comm. Prof. - 2 Blocks -0.224∗∗∗ Rail - 5 Blocks 0.252∗∗∗

(0.0492) (0.0157)

Comm. Prof. - 3 Blocks -0.233∗∗∗ Bus/Trolley - 1 Block 0.252

(0.0495) (0.173)

Comm. Prof. - 4 Blocks -0.249∗∗∗ Bus/Trolley - 2 Blocks 0.184

(0.0521) (0.174)

Black 20 - 40 % 0.488∗∗∗ Public Space - 1 Block -0.136

(0.0197) (0.0762)

Black 40 - 60 % -0.611∗∗∗ Public Space - 2 Blocks -0.150∗

(0.0238) (0.0765)

Black 60 - 80 % -0.680∗∗∗ Public Space - 3 Blocks -0.171∗

(0.0141) (0.0761)

Black 80 - 100 % -0.944∗∗∗ Public Space - 4 Blocks -0.281∗∗∗

(0.0236) (0.0774)

Walkability -0.000269∗∗∗ Constant 10.46∗∗∗

(0.0000572) (0.145)

Observations 21358 Adjusted R2 0.499

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 19: West Philadelphia Regression Results, Time Fixed Effects Only

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.104∗ Bike Distance 1.819∗∗∗

(0.0480) (0.223)

Mixed Res. - 2 Blocks 0.0249 Rail - 1 Block -0.168∗

(0.0514) (0.0726)

Comm. Consumer - 1 Block -0.254∗∗∗ Rail - 2 Blocks 0.0144

(0.0233) (0.0310)

Comm. Consumer - 2 Blocks -0.121∗∗∗ Rail - 3 Blocks 0.0970∗∗

(0.0218) (0.0302)

Comm. Prof. - 1 Block 0.0126 Rail - 4 Blocks 0.0931∗∗

(0.0262) (0.0325)

Comm. Prof. - 2 Blocks -0.00862 Rail - 5 Blocks 0.0751∗∗

(0.0229) (0.0284)

Comm. Prof. - 3 Blocks -0.0635∗∗ Bus/Trolley - 1 Block -0.130

(0.0219) (0.0936)

Comm. Prof. - 4 Blocks -0.0426∗ Bus/Trolley - 2 Blocks -0.282∗∗

(0.0214) (0.0948)

Black 20 - 40 % -0.427∗∗∗ Public Space - 1 Block -0.0439

(0.100) (0.0356)

Black 40 - 60 % -0.740∗∗∗ Public Space - 2 Blocks -0.00651

(0.0927) (0.0345)

Black 60 - 80 % -0.897∗∗∗ Public Space - 3 Blocks 0.0742∗

(0.0953) (0.0346)

Black 80 - 100 % -1.339∗∗∗ Public Space - 4 Blocks 0.0339

(0.0884) (0.0368)

Walkability -0.00195∗∗∗ Constant 11.71∗∗∗

(0.000125) (0.189)

Observations 15694 Adjusted R2 0.285

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.2 Effects by Property Value

Past literature shows that the effects of New Urbanism vary by household

income. Using sale price as a proxy, I rerun the regression for three (approxi-

mately equal) groupings. See Table 20 for properties that have a sale price of

less than $60,000, Table 21 for those that have a sale price between $60,000 and

$125,000 and Table 22 for those that have a sale price of more than $125,000.

With this, it is apparent that once sale price is controlled for, the racial

variables see a large decrease in magnitude. This indicates that the correlation

between poorer, generally black neighborhoods, and wealthier, generally white

neighborhoods, drives the previous result. However, it is important to note that

a significant and negative result is still present within each sale price grouping.

Bicycle distance also sees changes, as the coefficient loses significance in the

low sale price regression, decreases magnitude in the mid sale price regression,

and becomes negative in the high sale price regression. This suggests that

the varying quality of bicycle routes throughout the city may be affecting the

results, or that, for each of these sale price groupings, proximity to bicycle

routes is actually proxying proximity to something else (like Fairmount Park,

for example).

Interestingly, the rail distance variables decrease in magnitude for mid sale

price properties, and actually see a positive effect with high sale prices. As

lower income individuals are less likely than high income individuals to take

the train, it makes sense that they would not place a value on the proximity of

stations. Along the same lines, it also follows that high sale price properties see

a negative effect from proximity to bus and trolley stops.

Lastly, public space does see a varying number of coefficients turn negative,
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an occurrence I would explain, once again, with the lack of quality control in

this variable’s construction.

All other variables largely remain the same in terms of significance, sign,

and magnitude.

Table 20: Regression Results, Properties with Sale Price ≤ 60, 000

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.0111 Bike Distance 0.0178

(0.0312) (0.0938)

Mixed Res. - 2 Blocks 0.0331 Rail - 1 Block -0.296∗∗∗

(0.0324) (0.0302)

Comm. Consumer - 1 Block -0.0506∗∗∗ Rail - 2 Blocks -0.176∗∗∗

(0.0129) (0.0149)

Comm. Consumer - 2 Blocks -0.0249 Rail - 3 Blocks -0.129∗∗∗

(0.0129) (0.0135)

Comm. Prof. - 1 Block 0.0362∗∗ Rail - 4 Blocks -0.113∗∗∗

(0.0140) (0.0137)

Comm. Prof. - 2 Blocks 0.000118 Rail - 5 Blocks -0.125∗∗∗

(0.0133) (0.0141)

Comm. Prof. - 3 Blocks -0.0225 Bus/Trolley - 1 Block 0.00844

(0.0133) (0.0209)

Comm. Prof. - 4 Blocks -0.00268 Bus/Trolley - 2 Blocks 0.0157

(0.0139) (0.0213)

Black 20 - 40 % -0.0981∗∗∗ Public Space - 1 Block 0.0137

(0.0165) (0.0179)

Black 40 - 60 % -0.0296 Public Space - 2 Blocks -0.00752

(0.0201) (0.0176)

Black 60 - 80 % -0.164∗∗∗ Public Space - 3 Blocks -0.0125

(0.0246) (0.0177)

Black 80 - 100 % -0.227∗∗∗ Public Space - 4 Blocks -0.0300

(0.0264) (0.0183)

Walkability -0.000498∗∗∗ Constant 10.47∗∗∗

(0.0000500) (0.0793)

Observations 51302 Adjusted R2 0.265

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 21: Regression Results, Properties with 60, 000 < Sale Price ≤ 125, 000

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.0450∗∗∗ Bike Distance 0.142∗∗∗

(0.00517) (0.0235)

Mixed Res. - 2 Blocks -0.0102 Rail - 1 Block -0.0107

(0.00520) (0.0152)

Comm. Consumer - 1 Block -0.0266∗∗∗ Rail - 2 Blocks -0.0182∗∗

(0.00320) (0.00577)

Comm. Consumer - 2 Blocks -0.0214∗∗∗ Rail - 3 Blocks -0.00683

(0.00308) (0.00487)

Comm. Prof. - 1 Block -0.00250 Rail - 4 Blocks 0.0162∗∗∗

(0.00405) (0.00475)

Comm. Prof. - 2 Blocks -0.00446 Rail - 5 Blocks 0.0142∗∗∗

(0.00371) (0.00428)

Comm. Prof. - 3 Blocks -0.000288 Bus/Trolley - 1 Block 0.00351

(0.00365) (0.00457)

Comm. Prof. - 4 Blocks -0.0108∗∗ Bus/Trolley - 2 Blocks 0.00348

(0.00378) (0.00466)

Black 20 - 40 % -0.0666∗∗∗ Public Space - 1 Block -0.00679

(0.00384) (0.00423)

Black 40 - 60 % -0.111∗∗∗ Public Space - 2 Blocks -0.00745

(0.00475) (0.00410)

Black 60 - 80 % -0.133∗∗∗ Public Space - 3 Blocks -0.00972∗

(0.00682) (0.00412)

Black 80 - 100 % -0.133∗∗∗ Public Space - 4 Blocks -0.00188

(0.00727) (0.00423)

Walkability -0.000219∗∗∗ Constant 11.33∗∗∗

(0.0000154) (0.0199)

Observations 41363 Adjusted R2 0.241

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 22: Regression Results, Properties with Sale Price > 125, 000

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block 0.0228∗∗∗ Bike Distance -0.179∗∗∗

(0.00629) (0.0357)

Mixed Res. - 2 Blocks -0.0128∗ Rail - 1 Block 0.0649

(0.00525) (0.0335)

Comm. Consumer - 1 Block -0.00349 Rail - 2 Blocks 0.0416∗∗

(0.00642) (0.0134)

Comm. Consumer - 2 Blocks -0.0128∗ Rail - 3 Blocks 0.0482∗∗∗

(0.00555) (0.0114)

Comm. Prof. - 1 Block 0.00231 Rail - 4 Blocks -0.0229∗

(0.00758) (0.00966)

Comm. Prof. - 2 Blocks 0.00724 Rail - 5 Blocks -0.0291∗∗

(0.00705) (0.00938)

Comm. Prof. - 3 Blocks 0.00612 Bus/Trolley - 1 Block -0.0223∗∗

(0.00613) (0.00748)

Comm. Prof. - 4 Blocks -0.00330 Bus/Trolley - 2 Blocks -0.0218∗∗

(0.00621) (0.00717)

Black 20 - 40 % 0.0129 Public Space - 1 Block 0.00337

(0.00951) (0.00676)

Black 40 - 60 % -0.126∗∗∗ Public Space - 2 Blocks -0.00785

(0.0132) (0.00649)

Black 60 - 80 % -0.0949∗∗∗ Public Space - 3 Blocks -0.0166∗

(0.0241) (0.00644)

Black 80 - 100 % -0.114∗∗∗ Public Space - 4 Blocks -0.0136∗

(0.0270) (0.00652)

Walkability 0.000392∗∗∗ Constant 11.42∗∗∗

(0.0000327) (0.0298)

Observations 41151 Adjusted R2 0.476

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.3 Effects by Year

Running the initial regression for the years 2001 - 2008 and then 2009 -

2016, Table 23 shows that there is not much discrepancy in significance and

sign over these years. Differences in magnitude, as well as potential changes over

particular years of interest, would both be interesting to study in the future.

Table 23: Regression Results, Year Robustness Checks

(2001 - 2008) (2009 - 2016) (2001 - 2008) (2009 - 2016)

lnSalePrice lnSalePrice lnSalePrice lnSalePrice

MixedRes1Block -0.0812∗∗∗ -0.122∗∗∗ BikeDist 0.352∗∗∗ 0.242∗∗∗

(0.0579) (0.0674) (0.00932) (0.0117)

MixedRes2Blocks 0.0328∗∗∗ 0.0730∗∗∗ Rail1Block -0.329∗∗∗ -0.313∗∗∗

(0.00870) (0.0111) (0.0436) (0.0393)

CommCon1Block -0.115∗∗∗ -0.128∗∗∗ Rail2Blocks -0.123∗∗∗ -0.130∗∗∗

(0.00853) (0.0103) (0.0162) (0.0166)

CommCon2Blocks -0.0985∗∗∗ -0.0945∗∗∗ Rail3Blocks -0.0573∗∗∗ -0.00149

(0.00806) (0.00979) (0.0140) (0.0142)

CommProf1Block 0.0145 0.0878∗∗∗ Rail4Blocks -0.0646∗∗∗ 0.0332∗

(0.0109) (0.0126) (0.0136) (0.0144)

CommProf2Blocks -0.00900 0.0346∗∗ Rail5Blocks -0.0232 0.000250

(0.00989) (0.0117) (0.0134) (0.0138)

CommProf3Blocks -0.0174 -0.00819 Bus/Trol1Block 0.0223 0.0870∗∗∗

(0.00958) (0.0115) (0.0114) (0.0120)

CommProf4Blocks -0.0190 -0.0229 Bus/Trol2Blocks 0.0410∗∗∗ 0.0654∗∗∗

(0.00978) (0.0120) (0.0115) (0.0121)

Black2040 -0.246∗∗∗ -0.444∗∗∗ PubSpace1Block 0.0282∗∗ 0.0389∗∗

(0.0105) (0.0119) (0.0105) (0.0131)

Black4060 -0.315∗∗∗ -0.596∗∗∗ PubSpace2Blocks 0.0212∗ 0.0252∗

(0.0128) (0.0155) (0.0101) (0.0127)

Black6080 -0.571∗∗∗ -0.987∗∗∗ PubSpace3Blocks -0.00125 0.0132

(0.0193) (0.0216) (0.0102) (0.0128)

Black80100 -0.674∗∗∗ -1.281∗∗∗ PubSpace4Blocks -0.00925 -0.00213

(0.0213) (0.0214) (0.0104) (0.0135)

Walkability -0.000825∗∗∗ -0.000775∗∗∗ Constant 11.07∗∗∗ 12.13∗∗∗

(0.0000433) (0.0000458) (0.0463) (0.0432)

Observations 64116 69700 Adjusted R2 0.564 0.587

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.4 Perturbed Construction of Block Variables

To ensure that property clustering around the 0.1 mile increment cutoffs

does not skew the estimation results of the block variables, I conduct the same

initial regression combining blocks 1 and 2, as well as blocks 3 and 4 when

applicable. See Table 24 for the land use variables, Table 25 for the transporta-

tion variables, and Table 26 for the public space variables. In all cases, the

significance, sign, and magnitude remain the same, indicating that the 0.1 mile

divisions are reasonable to use.

Table 24: Regression Results, Land Use Block Variables Robustness Checks

(1) (2) (3) (4) (5) (6)

lnSalePrice lnSalePrice lnSalePrice lnSalePrice lnSalePrice lnSalePrice

Mixed1Block -0.0981∗∗∗ -0.0941∗∗∗ -0.0945∗∗∗ -0.0946∗∗∗ -0.0945∗∗∗

(0.00754) (0.00754) (0.00755) (0.00749) (0.00755)

Mixed2Blocks 0.0588∗∗∗ 0.0578∗∗∗ 0.0581∗∗∗ 0.0581∗∗∗ 0.0586∗∗∗

(0.00714) (0.00714) (0.00714) (0.00714) (0.00714)

Mixed1/2Blocks -0.0220∗∗

(0.00687)

CommCon1Block -0.148∗∗∗ -0.125∗∗∗ -0.128∗∗∗ -0.127∗∗∗ -0.128∗∗∗

(0.00675) (0.00678) (0.00681) (0.00680) (0.00681)

CommCon2Blocks -0.110∗∗∗ -0.101∗∗∗ -0.0996∗∗∗ -0.100∗∗∗ -0.101∗∗∗

(0.00645) (0.00641) (0.00643) (0.00642) (0.00643)

CommCon1/2Blocks -0.113∗∗∗

(0.00613)

CommProf1Block 0.0480∗∗∗ 0.0501∗∗∗ 0.0520∗∗∗ 0.0534∗∗∗ 0.0531∗∗∗

(0.00847) (0.00842) (0.00846) (0.00845) (0.00846)

CommProf2Blocks 0.0106 0.0130 0.0134 0.0130 0.0129

(0.00777) (0.00777) (0.00776) (0.00776) (0.00776)

CommProf3Blocks -0.0135 -0.0142 -0.0154∗ -0.0155∗ -0.0154∗

(0.00760) (0.00759) (0.00759) (0.00759) (0.00759)

CommProf4Blocks -0.0238∗∗ -0.0241∗∗ -0.0249∗∗ -0.0250∗∗ -0.0247∗∗

(0.00782) (0.00781) (0.00780) (0.00780) (0.00780)

CommProf1/2Blocks 0.0256∗∗∗

(0.00742)

CommProf3/4Blocks -0.0195∗∗

(0.00686)

Observations 133816 133816 133816 133816 133816 133816

Adjusted R2 0.560 0.562 0.562 0.562 0.562 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 25: Regression Results, Transportation Block Variables Robustness

Checks

(1) (2) (3) (4) (5) (6)

lnSalePrice lnSalePrice lnSalePrice lnSalePrice lnSalePrice lnSalePrice

Rail1Block -0.326∗∗∗ -0.334∗∗∗ -0.321∗∗∗ -0.329∗∗∗ -0.328∗∗∗

(0.0302) (0.0302) (0.0302) (0.0302) (0.0302)

Rail2Blocks -0.126∗∗∗ -0.126∗∗∗ -0.122∗∗∗ -0.124∗∗∗ -0.124∗∗∗

(0.0120) (0.0120) (0.0120) (0.0120) (0.0119)

Rail3Blocks -0.0291∗∗ -0.0241∗ -0.0245∗ -0.0247∗ -0.0245∗

(0.0103) (0.0103) (0.0103) (0.0103) (0.0103)

Rail4Blocks -0.00600 -0.00436 -0.00466 -0.00401 -0.00327

(0.0103) (0.0103) (0.0103) (0.0103) (0.0103)

Rail5Blocks -0.00956 -0.00510 -0.00678 -0.00605 -0.00626 -0.00603

(0.00991) (0.00988) (0.00989) (0.00989) (0.00989) (0.00988)

Rail1/2Blocks -0.153∗∗∗

(0.0114)

Rail3/4Blocks -0.0143

(0.00810)

Bus/Trol1Block 0.0516∗∗∗ 0.0542∗∗∗ 0.0600∗∗∗ 0.0577∗∗∗ 0.0573∗∗∗

(0.00837) (0.00833) (0.00834) (0.00835) (0.00835)

Bus/Trol2Blocks 0.0645∗∗∗ 0.0576∗∗∗ 0.0554∗∗∗ 0.0569∗∗∗ 0.0556∗∗∗

(0.00844) (0.00841) (0.00841) (0.00842) (0.00841)

Bus/Trol1/2Blocks 0.0571∗∗∗

(0.00799)

Observations 133816 133816 133816 133816 133816 133816

Adjusted R2 0.560 0.562 0.562 0.562 0.562 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 26: Regression Results, Public Space Block Variables Robustness Checks

(1) (2) (3) (4) (5) (6)

lnSalePrice lnSalePrice lnSalePrice lnSalePrice lnSalePrice lnSalePrice

PubSpace1Block 0.0244∗∗ 0.0354∗∗∗ 0.0334∗∗∗ 0.0353∗∗∗ 0.0348∗∗∗

(0.00841) (0.00841) (0.00840) (0.00840) (0.00840)

PubSpace2Blocks 0.0120 0.0255∗∗ 0.0242∗∗ 0.0260∗∗ 0.0254∗∗

(0.00814) (0.00816) (0.00815) (0.00815) (0.00815)

PubSpace3Blocks -0.00565 0.00862 0.00765 0.00915 0.00898

(0.00822) (0.00824) (0.00823) (0.00823) (0.00823)

PubSpace4Blocks -0.0145 -0.00223 -0.00322 -0.00231 -0.00213

(0.00853) (0.00856) (0.00855) (0.00855) (0.00855)

PubSpace1/2Blocks 0.0281∗∗∗

(0.00778)

PubSpace3/4Blocks 0.00443

(0.00761)

Observations 133816 133816 133816 133816 133816 133816

Adjusted R2 0.560 0.562 0.562 0.562 0.562 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

48



As most properties are not within 0.5 miles of a rail station, I expand the

analysis to include stations up to 1 mile from each property. See Table 27 for

the new estimates for the variables of interest. As you can see, for the 5 - 10

block variables there does not appear to be a strong pattern, and thus their

initial exclusion is valid.

Table 27: Regression Results, Rail Block Variables Included to 1 Mile

(1)

lnSalePrice

Rail - 1 Block -0.337∗∗∗

(0.0312)

Rail - 2 Blocks -0.132∗∗∗

(0.0141)

Rail - 3 Blocks -0.0325∗

(0.0129)

Rail - 4 Blocks -0.0121

(0.0129)

Rail - 5 Blocks -0.0140

(0.0125)

Rail - 6 Blocks 0.00298

(0.0123)

Rail - 7 Blocks -0.00418

(0.0127)

Rail - 8 Blocks -0.0398∗∗

(0.0123)

Rail - 9 Blocks -0.00900

(0.0115)

Rail - 10 Blocks 0.00273

(0.0115)

Observations 133816

Adjusted R2 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.5 Bicycle Endogeneity

The bicycle variable is not predetermined, as routes were not present in

Philadelphia for the entirety of 2001 - 2016. Running the regression only for the

years for which the routes are present, Table 28 shows the results. As the bicycle

distance variable remains significant, positive, and of the same magnitude, it is

confirmed that the inclusion of this variable over the entire time frame does not

affect the estimation. However, it is important to note that reverse causality

remains a concern.

Table 28: Regression Results, Bicycle Route Years Only (2012 - 2016)

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.125∗∗∗ Bike Distance 0.255∗∗

(0.0146) (0.0824)

Mixed Res. - 2 Blocks 0.0698∗∗∗ Rail - 1 Block -0.325∗∗∗

(0.0139) (0.0448)

Comm. Consumer - 1 Block -0.139∗∗∗ Rail - 2 Blocks -0.118∗∗∗

(0.0129) (0.0197)

Comm. Consumer - 2 Blocks -0.103∗∗∗ Rail - 3 Blocks 0.0128

(0.0122) (0.0167)

Comm. Prof. - 1 Block 0.106∗∗∗ Rail - 4 Blocks 0.0404∗

(0.0154) (0.0169)

Comm. Prof. - 2 Blocks 0.0540∗∗∗ Rail - 5 Blocks 0.0149

(0.0145) (0.0163)

Comm. Prof. - 3 Blocks -0.00561 Bus/Trolley - 1 Block 0.0965∗∗∗

(0.0144) (0.0155)

Comm. Prof. - 4 Blocks -0.0297∗ Bus/Trolley - 2 Blocks 0.0767∗∗∗

(0.0149) (0.0156)

Black 20 - 40 % -0.473∗∗∗ Public Space - 1 Block 0.0420∗

(0.0143) (0.0166)

Black 40 - 60 % -0.641∗∗∗ Public Space - 2 Blocks 0.0208

(0.0190) (0.0162)

Black 60 - 80 % -1.054∗∗∗ Public Space - 3 Blocks 0.0123

(0.0253) (0.0163)

Black 80 - 100 % -1.367∗∗∗ Public Space - 4 Blocks -0.00752

(0.0253) (0.0172)

Walkability -0.000806∗∗∗ Constant 12.00∗∗∗

(0.0000542) (0.0508)

Observations 48456 Adjusted R2 0.612

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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To see if this potential endogeneity of bicycle distance affects the estimation

of the other variables, I rerun the regression excluding BikeDistance. See Table

29 below for the results. As the other variables remain the same in terms of

significance, sign, and magnitude, I confirm that the inclusion of BikeDistance

does not negatively affect my initial results.

Table 29: Regression Results, Bicycle Distance Excluded

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.0971∗∗∗ Rail - 1 Block -0.332∗∗∗

(0.00755) (0.0302)

Mixed Res. - 2 Blocks 0.0578∗∗∗ Rail - 2 Blocks -0.128∗∗∗

(0.00715) (0.0119)

Comm. Consumer - 1 Block -0.129∗∗∗ Rail - 3 Blocks -0.0273∗∗

(0.00682) (0.0103)

Comm. Consumer - 2 Blocks -0.101∗∗∗ Rail - 4 Blocks -0.00592

(0.00644) (0.0103)

Comm. Prof. - 1 Block 0.0539∗∗∗ Rail - 5 Blocks -0.00655

(0.00847) (0.00988)

Comm. Prof. - 2 Blocks 0.0133 Bus/Trolley - 1 Block 0.0538∗∗∗

(0.00777) (0.00835)

Comm. Prof. - 3 Blocks -0.0151∗ Bus/Trolley - 2 Blocks 0.0542∗∗∗

(0.00760) (0.00842)

Comm. Prof. - 4 Blocks -0.0247∗∗ Public Space - 1 Block 0.0350∗∗∗

(0.00781) (0.00841)

Black 20 - 40 % -0.349∗∗∗ Public Space - 2 Blocks 0.0260∗∗

(0.00804) (0.00816)

Black 40 - 60 % -0.454∗∗∗ Public Space - 3 Blocks 0.00969

(0.0101) (0.00824)

Black 60 - 80 % -0.786∗∗∗ Public Space - 4 Blocks -0.00133

(0.0149) (0.00855)

Black 80 - 100 % -0.990∗∗∗ Constant 11.32∗∗∗

(0.0155) (0.0324)

Walkability -0.000797∗∗∗

(0.0000324)

Observations 133816 Adjusted R2 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.6 Altered Fixed Effects

In the initial regression, geographic fixed effects are conducted at the ward

level. To see if this is appropriate, I conduct the regression using census block

fixed effects instead. Note that because the racial diversity variables are at the

block level, they must be excluded from this regression, as the original block-

to-ward identification is now lost.

See Table 30 for the results. With the new geographic controls, there are

a few changes to note. In summary, the following variables lose significance:

BikeDistance, Rail3Blocks, BusTrolley2Blocks, and the public space variables.

As the bicycle distance and public space variables are already shown to be

susceptible to changes in methodology, and the public transportation variables

do not see significant changes, I argue that the ability to include racial diversity

variables in the ward model justifies that geographic fixed effects selection.

52



Table 30: Regression Results, Census Block Geographic Fixed Effects (Racial

Diversity Excluded)

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.0495∗∗∗ Rail - 2 Blocks -0.0514∗∗

(0.00732) (0.0165)

Mixed Res. - 2 Blocks 0.0373∗∗∗ Rail - 3 Blocks 0.00286

(0.00678) (0.0147)

Comm. Consumer - 1 Block -0.0577∗∗∗ Rail - 4 Blocks -0.00486

(0.00695) (0.0129)

Comm. Consumer - 2 Blocks -0.0410∗∗∗ Rail - 5 Blocks 0.0192

(0.00641) (0.0105)

Comm. Prof. - 1 Block 0.0346∗∗∗ Bus/Trolley - 1 Block -0.0188∗

(0.00945) (0.00907)

Comm. Prof. - 2 Blocks 0.00498 Bus/Trolley - 2 Blocks -0.00495

(0.00869) (0.00888)

Comm. Prof. - 3 Blocks -0.0230∗∗ Public Space - 1 Block 0.00582

(0.00818) (0.00946)

Comm. Prof. - 4 Blocks -0.0342∗∗∗ Public Space - 2 Blocks 0.00414

(0.00791) (0.00908)

Walkability -0.000432∗∗∗ Public Space - 3 Blocks -0.00919

(0.0000523) (0.00891)

Bike Distance -0.0574 Public Space - 4 Blocks -0.0168

(0.0456) (0.00866)

Rail - 1 Block -0.176∗∗∗ Constant 11.92∗∗∗

(0.0310) (0.0989)

Observations 133816 Adjusted R2 0.607

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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6.2.7 Altered Standard Errors

To account for within geographic ward and year correlation, I conduct the

initial regression using ward-year clustered standard errors. See Table 31 below

for the results. As significance, sign, and magnitude remain virtually the same,

I confirm that clustering is not necessary.

Table 31: Regression Results, Ward-Year Clustered Standard Errors

(1) (1)

lnSalePrice lnSalePrice

Mixed Res. - 1 Block -0.0948∗∗∗ Bike Distance 0.288∗∗

(0.0190) (0.0939)

Mixed Res. - 2 Blocks 0.0582∗∗∗ Rail - 1 Block -0.329∗∗∗

(0.0127) (0.0478)

Comm. Consumer - 1 Block -0.127∗∗∗ Rail - 2 Blocks -0.124∗∗∗

(0.0175) (0.0325)

Comm. Consumer - 2 Blocks -0.100∗∗∗ Rail - 3 Blocks -0.0247

(0.0154) (0.0275)

Comm. Prof. - 1 Block 0.0533∗∗∗ Rail - 4 Blocks -0.00409

(0.0157) (0.0252)

Comm. Prof. - 2 Blocks 0.0130 Rail - 5 Blocks -0.00633

(0.0155) (0.0241)

Comm. Prof. - 3 Blocks -0.0155 Bus/Trolley - 1 Block 0.0578∗∗

(0.0127) (0.0186)

Comm. Prof. - 4 Blocks -0.0250∗ Bus/Trolley - 2 Blocks 0.0562∗∗

(0.0115) (0.0184)

Black 20 - 40 % -0.347∗∗∗ Public Space - 1 Block 0.0348∗

(0.0308) (0.0159)

Black 40 - 60 % -0.451∗∗∗ Public Space - 2 Blocks 0.0253

(0.0346) (0.0141)

Black 60 - 80 % -0.786∗∗∗ Public Space - 3 Blocks 0.00893

(0.0522) (0.0136)

Black 80 - 100 % -0.987∗∗∗ Public Space - 4 Blocks -0.00217

(0.0621) (0.0115)

Walkability -0.000793∗∗∗ Constant 11.29∗∗∗

(0.0000917) (0.118)

Observations 133816 Adjusted R2 0.562

Standard errors in parentheses

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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7 Discussion

7.1 Findings

Past literature shows that the results of hedonic analyses related to the

amenities of New Urbanism are particularly varied across cities. As such, it is

interesting to see the first full analysis done on the city of Philadelphia. My

results suggest that residents do not necessarily prefer to live in a mixed resi-

dential unit, but they do in fact value proximity to such properties. In addition,

residents show a distaste for living in the immediate proximity of commercial

land use, yet value proximity to properties with business and professional use.

These results do support the development of mixed residential properties, as

given the niche group that does prefer to live in them, and the overall value

of having such property in close proximity to strictly residential units, there

appears to be a market present.

As for transportation, walkability sees a negative valuation, indicating an

aversion to high density. This is very much in line with the literature, as there

is conclusive evidence of residents preferring low density neighborhoods. Results

on rail stations indicate that the negative externalities surrounding stations tend

to overwhelm the positive. Specifically, properties within half a mile of a station

see decreasing value as proximity increases, indicating that the negative effects

of such close proximity (such as noise and congestion) may outweigh the benefit

of a shorter walk to the station. Bus and trolley stops, however, do not see

this strong negative effect, as proximity to these stops is associated with higher

property values. Here, it is clear that residents do not prefer walkability if it

means higher density, and do not prefer close proximity to a rail station if the

negative externalities are too prominent.
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This, coupled with a public space price premium, tells a story of Philadel-

phia residents preferring to live in more traditional, residential neighborhoods

as opposed to those advocated for by New Urbanists. This is a somewhat un-

expected result given the dominance of New Urbanism planning, and calls for

further research across cities and time. The silver lining for New Urbanists,

however, is that the aversion to some of the amenities appears to only extend

as far as the “not in my backyard” line of thought, with proximity beyond this

immediate range positively valued.

7.2 Caveats

The adjusted R2 of over 0.56 implies that my model explains over 56 percent

of the variance in sale price, a particularly high percentage for the literature.

However, even with this comparatively high explanatory power, there is still

room for misspecification, specifically due to omitted variable bias. In addition,

my assumption that Philadelphia is a homogenous housing market, although

generally accurate, is prohibitive in the sense that it does not allow me to

observe more nuanced results at a sub-market level.

In addition, there are also natural limitations to the data. To begin, the

land use variables only signify what the parcel is zoned for, but neither whether

or not it is being used as such, nor if it is even in use at all. In addition, it

is important to note that my analysis of walkability is with regards to street

density, and not for other measures of walkability (such as sidewalk quality,

safety, etc.). Lastly, the public space variables do not account for quality, as

proximity to a concrete square and a large green park are recorded in identical

manners. This could be altering my results in unforeseen ways, as clearly the
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two scenarios would, in real life, affect property value differently.

Lastly, and most importantly, this analysis only applies to the City of Philadel-

phia and is not meant to be generalized any further. Analyses have, in the past,

proven to be very geography-specific, and as such it is important to conduct

studies on a city-by-city basis.

8 Conclusion

In Philadelphia and nearly every other metropolitan area, New Urbanism is

being used as the foundation for urban planning. My results, however, suggest

that development should consider specific market demand for the individual

amenities of New Urbanism before they are implemented based on strictly qual-

itative assessments of interest. Fundamental to New Urbanism are the concepts

of placemaking and co-designed planning, two tactics that encourage citizen in-

volvement. But, Philadelphia residents are speaking to policy makers through

property sales and are indicating their preferences, much like Song and Knaap

(2003) finds in Portland, for more traditional residential communities. It is vital

for policy makers to listen to these market voices and for planning to follow suit

in promoting only the certain properties of New Urbanism for which there is

not evidence of negative economic valuation.
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[20] Muñoz-Raskin, Ramon. 2010. “Walking Accessibility to Bus Rapid Transit:

Does it Affect Property Values? The Case of Bogotá, Columbia.” Transport
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