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1. Introduction

The topic and question of how supermarkets affect the dynamic of a neighborhood has
been analyzed in numerous studies in the past and appeared fretiwentihoutpopular media
outlets In the United Kingdomheadlines were madehen LloydOs Bank released a study
coiningthe term OThe Waitrose EffectO, citingvtilaethat popular supermarket brands add to
homes withincertainproximity. The name, The Waitrose Effestasdecided on due to the
estimation that Waitrose servedths greatest valdadd towards residéal property values out
of all supermarket chairia the U.K. (LloydOs Bank 20)L6Major media outlets in the United
States such as the New York Emand The Atlantic have both publisiseerakarticles
discussinghe gentrifying effect supermarkets can have in neighborhoods following their
opening. In the New York TimesO discussion of the Bloomberg administration's efforts to spread
healthy eating across the citiig gentrification that is said to occur throughthe boroughs of
the city (as a result from the supermarkets) msajor talking point (Cardwel003. The
Atlantic explores the protest in Portland, Oregon that occurred against the construction of a
Trader JoeOs in a vacant lot in an effort to abeidientrifying aftermath in its 2016 article,

OWhen a Grocery Store Means@iéicationO (Smitl2016. Thus, this interest in the
supermarket and how it affects the dynamic of a neighborhood is one that has made its way into
both countless studies andarthe popular media.

In order to study the dynamic that exists between the two entities of the supermarket and
the neighborhood, residential property values are used in this report. Residential property values
provide a quantifiable metric that allowse effect an introduction of a supermarket has on a
neighborhood to be determined using hedonic estimation techniques. The data pertaining to

these residential property values comes from the onlinesetste marketplace, ZillowOs



research platform ahé neighborbod level, the smallest region uth&t the database provides.

The data pertaining to supermarkets was obtained from the database, Reference USA, a division
of InfoGroup. The spatial analysis performed to determine the entrance and apiwharkets

within specific boundaries of neighborhoods was done using computer mapping software,
ArcGIS. The data produced using ArcGIS was then used towards completing the hedonic
estimation. These regressions were performed using data analysidiatidattsoftware,

STATA, to produce the final results of this report.

Following the introductiorf this paper the main objective of the research will be
discussed. After the objectives and goals are described the paper will go through a review of
literature that has accomplished similar research into determining the effect that supermarkets or
other entities have on property values within certain proximity. Following this review, the paper
will explain the data collection process and the data souraewéne used to achieve the results
of this study. Subsequently, the methodology that was used and the different tools used to
perform theresearciwill be described. The paper will then walk through the results that were
obtained from the chosen datadanethodology. In conclusion, the concluding section of the

paper will discuss the entirety of the report and include final remarks.

2. Objective

The objective of the research described in this paper is to determine the effect the
introduction of asupermarket within a specified proximity to a neighborhood has on the
residential propertyalues within that neighborhood. This effect will be examined at the radii of
one mile, three miles and five miles around neighborhoods throudiff@uent parts bthe

country. The main goal is to determihandwhat premiums supermarkets are adding to homes
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and how this changes when the distance between the home and the supermarkets Thasges.
this research attempts tletermine the best estimatetlodé relationship between supermarket
entry and housing values using the change in housing valumeasarring instrumeifior this

dynamic.

3. Literature Review

As discussed in the introduction, the Ovalue addO of supermarkets is something that has
been frequently studied and appeared both in many formal research papers and throughout many
popular media outlets across the country and the world. In many cases it has been looked at
more specifically through the lens of food deserts and gentrificalibis. analysis typically goes
far beyond just the quantitative analysis and includes the study of complex social issues as well.
Other papers take a strictly economic and quantitative approach and focus on a more typical area
without food access problemst to determine what kind of a premium a supermarkether
entityis contributing to the value of a home. In either case, both types of research are attempting
to answer the fundamental question of how a supermarkgter entityaffectsa neighbanood

in one way or another.

LloydOs Bank performed one of the more popular studies addressing this topic. The bank
conducted research to determine how much of an effegemrearket in near proximity to
homes has orthe residential propertyalues. The study was conducted in an effort to see if the
OWaitrose EffectO was in fact true, and actually causing homes in its area to be valued at a
premium The banking group did not only analyze homes around Waitroses, but also many other

supermarkt chains in the UK such as SainsburyOs, Tesco, Aldi and Lidl. The study was



conducted using data from OCACI LtdOdapermarket locations, and average housing values
for 12 months leading up to March 2016 obtained froenLiéind Registry (LIoyds Bank 2611
To find the results, the average prices of homes in a town within the same postal district as the
supermarket were compared to the average price of the homes in the rest of the tol@robutsi
that area (Lloyds Bank 20).6

On averagé was found irthe study foundhat, Oliving close to a wéthown
supermarket chain can add an average of £22,000 toltreofayour homeO (Lloyds Bank
2016. This number was determined using the premiums calculated from all of the different
types of supermarkets studied, from khgh-end end of the spectrum to the lawd portion.
£22,000 is certainly not a negligible number when evaluating property values of single family
residences. The higdnd stores that were found to add the most value to nearby homes were
Waitrose and SasburyQsThe two chains werf®und to add a premium &88,666 and £2939
respectively (Lloyds Bank 2016 Mike Songer, the Lloyds Bank Mortgage Director, was quoted
in the report saying, OOur figures show that the amount added to the value afyewan be
even greater if located next to a brand which is peedeas upmarketO (Lloyds Bank 2016
Waitrose and SainsburyOs are the epitome of such OupmarketO stores throughout the United
Kingdom. On the lowend side stores such as Lidl and Aldi atittee smallest premiuto
nearby homes, calculated£#,926 and £B833respectively (Lloyds Bank 20).6 These two
brands are seen as the opposite of Oupmark&k®Unkt. and rather as morelmidget grocery
stores.

One drawback ithis study is that these higher property values could be caused by a
multitude of reasonthat do not seem to have been controlled fdupermarkets in England tend

to be in the town center and homes in the town center tend to be more expensive asclbeg ar
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to a number odmenities. This is whig could beimportant to look at how property values are
changing after the introduction of a supermarket, or after something changes in relationship to
food access. This research also differs from the res#at is the main focus of this paper

because & focus was on supermarkets and property values in the United Kingdom. The focus of
this paper will be on supermarkets from across the United States. There is the potential for

supermarkets to be valueditg differentlybetween the two nations

Mingche Li and James Brown of the Land Economy Department at the University of
WisconsinMadison conducted another similar research proj&be report was titled, OMiero
Neighborhood Externalities and Hedorlousing Prices.O This study looked at the effect that
micro-neighborhood externalities have on hagsrices. The main finding waisat proximity
to nonresidential land uses can have positive externabtidsusing prices by acting to
increase accessibility, but on the other hand can also have a negative externality by increasing
negative externalit&such as OdiseconomiesO (Li L98Bese diseconomies are stated to be,
Ocongestion, poilion and unsighihessO (Li 1990 The study looks at three main micro
neighborhood variables that produce these externalities. These varialsieseat@sQaesthetic
attributes, pollutn levels and proximityO (Li 1980The idea presented in the paper is that the
introductionof a new norresidential land us&ould surely alter these three variables and
subsequently the residential property values.

The proximity variable is most relevant to the research that will be discussed later in this
paper. Inthe paper by Li and Browre proximity variable refers to the proximity of corner
grocery stores, neighborhood parks, schools, rivers, oceans or conservation lands. The corner

grocery stores are the most similar to what this paper will later discuss in regard to grocery stores



and supermarkets. The study makes a point that the proximity to these different non residential
land uses is usually seen as something that increases respl@pety values, but thegan
alsobeexternalities of congestion, noise and air polluticat thould decease the value of a
home (Li 1980. Hence, it is not clear exactly what the net effect will always be when-a
residential land use properiylocated in proximity to eesidential propertpased on the
findings in this study.

It is stated in the study thdte data usdfor the residential property values comes from,
Oa sample of 781 sales of single family homes in 15 suburban towns located in the southeast
sector of the Bston metropolitan areaO (Li 1980 he sales data was taken freimgle-family
home transactions that occurred in these areas in the year of 1971 and had been recorded within
the multilisting real etate database (Li 1980Hedonic estimation was theompletedusing
these sales prices and several mieaghborhood accessibility vables. One example of the
mainresults of thistudy was thaOThe effect of noise pollution is to reduce sales price by an
average of $460 for each doubling of the pared level of loudnessO (Li 1980Thus this
describeghe resits of one of the factorg commercial presencand how itcould potentially
havean affecton a nearby home.

The use okinglefamily home transactions allowed this study to obtain accurate pricing
based on supply and demand of the home that was being sold. A differend ofeglathering
the property values will be used in the research discussed in this paper, provided by Zillow. Li
and Brown also only looked at the effect nonresidential land uses were having on property values
in the Boston area, whereas in the researstudsed in this paper, supermarkets and property

values will be analyzed igroupsof neighborhoods from all across theited States
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In addition, other research has been carried out in order to use hedonic estimati
determine the effects othentitieshaveon residential property values. An example of one of
such studies is titled, OEstimating the Effects of High Rise Office Buildings on Residential
Property ValuesO by Thomas G. Thibodeau in 1990. As the title suggests, this study uses
hedonc estimation to approximate the effedtigh-riseoffice building has on residential
property values in its proximity. A small residential area in North Dallas is used as the sample
area and the LenndXenter, which was constructed in 1980 in North Baitathe main focus of
the studyas the independent varialflehibodeau 1990 The data used in thedonic estimation
to account for the residential property values was takentiesales datérom 1977 to 1988
andtheassociatethousingcharacteristic§Thibodeaul990. The characteristics of the
properties used westated to beQcharacteristics of the lot, characteristics of the improvement,
neighborhood amenities, proximity variables, and landegelationsO (Thibodeau 1990n
the estimation that followed using thistaléhe study accounted for both positive and negative
externalities that resulted from the construction of the tower. The negative externalities were
subtracted from the positive externalities to find the net effect of the office buildingreaaslt,
this study found that the office building had a net positive effect on the residential property
values d about 1 percent (Thibodeau 1990

The research discussed in this paper will differ from the research discussed in
ThibodeauOs paper for several reas@irst and foremost, the research irs thaper focuses on
the effectgrocery stores have rather thahigh-rise office building The reason attention is
drawn to ThibodeauOs paper is because of the similar hedonic technique he uses in his analysis.
Even though office buildings are used, the study is still very relatable to one that uses

supermarkets or grocery stores instead. Another way this study &héierthe focus of this



paper is because only one single neighborhood of property values anmidlense office
building areused in an effort to find a general effect. la gtudy that is the focus of tipaper,
many neighborhoods and many supermarkets are used to determine the effect that the
supermarket has on residential property valueserdahan just one of each. This allows for a

more accurate representation of what happens in a typical scenario.

Yet another example of a study using this method of hedonic estimation is titled, OEffects
of Transportation Accessibility on Residentiabperty ValuesO by L. Miguel Martinez and Jose
Manuel Viegas. This 2009 study focused on the Lisbon, Portugal metropolitan area and
determined how a location's proximity and accessibility to transportation services affected the
residential property values the area. The reason thiaiststudy wa carried out was stated as,

Oto assess whether public investment in transportation can modify rekjutepgaty valuesO
(Martinez 2009. Three different types of transportation systems are used in this study, me

rail and road (Martinez 2009 These forms of transportation play the role of the independent
variable in this hedonic estimation. The residential property values are of course the dependent
variable.

The data in this study for the residential propegugs comes from the online realtorOs,
Olmokapa Vector,O database of the 2007 crctasse sales data (Martinez 2Q09T his
database contained details on, Othe asking sale price, the structuralsatridutes addressO
(Martinez 2009. These thre variables allow for the studyOs hedonic estimation and also allow
for a spatial analysis using the location of the homes. The data for transpeaticesvas
obtained using the Lisbon Mobility Plan 2004 d@indas stated thaDlocal accessibility

indicators were calilated with the network distance to public tfgors entry pointsO (Martinez
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2009. This was used in the hedonic estimation in two different ways. In one approach the
entrances to transportation services were recorded as being within a certain distemicand
in the other approach the entrances to transportation services were recorded on the basis of how
far they were located frothe residential propertiedn the first approach this means they were
recorded in a yes or nor one or zero kind diashion and in the second approach a range of
numbers could have be used to indicate distance. Theskknt approachesereused to
obtain the aswers to similaguestiors.

The results of this study showed different effects on property values rdrmimg
negative to positive for different trgmsrtation services (Martinez 2009The methods used to
obtain these results do come with their limitations. One of such limitations is that the data for
the residential property values is associated witlagkéng price for the homes. The asking
price is not a reflection of the actual value of the home based on demand, but rather just what the
seller would like to receive for the home or perhaps thinks is realistic. If the study had been able
to use all si@ prices this would have created a more accurate representation of actual equilibrium
prices being sold. This strategy also has its drawbacks as well though, being that it is difficult to
find as many actual sale prices, and sale prices could be skeweeitain direction in a given
year. A combination of the two may have contributed to a better format for running the hedonic
estimation. In order to combat this problem, the data used in this paper was drawn from Zillow,

claiming to avoid these biasestheir datacollection.

Several conclusions can be drawn fromréngewed literature One major conclusion is
that the expected results differ from study to study. In the study by Lloyds Bank examining the

Waitrose Effect, the results were largelgatwereexpected from the outset. Being in close
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proximity or within the same postal code as a supermarket increased residential property values,
and the observed increase was greater withitlfteendstores anémallerwith thelow-end
storeg(Lloyds Bank 2016. In the study looking at transportation, it may be commonly believed
that being close to a form of transportation would increase property values but in the study
conducted in Portugal, it was found that this effect could be both positiveegativeon

housing values (Martinez 20pHence, the magnitude and direction in which an effect occurs is
not always equal to what intuition would suspect.

Another conclusion is that where the data is coming from and what type of data is being
used isvery important to the resulesd qualityof the study. In the study looking at the effect
thathigh-rise office buildings have on residential property values, the data collected was very
specific. There was a focus on dngh-rise office building, TheLennox Center, and one
neighborhod in North Dallas (Thibodeau 1990The study could have been more accurately
described by saying it analyzed the effect the Lennox Center had on residential property values
in its proximity, rather than high rise offiteildings in general on residential property values.

In the study looking at the effect micro neighborhood externalities have on hpusiegsingle

home transaction data was used to account for the housing prices. It is important to note that this
type of data is not always the most accurate. For example, in a given year more expensive
homes could have been sold and less inexpensive homes could have been sold. This would
present a higher average home price in an area for a given time period thetu&haverage.

Thus, looking at the data and where it is from is very important to understanding the results of a

study.
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4. Data Sources

The data used in this study came from two main sources. The dependent variable,
residential property valuegiasobtained from a public database provided by the online real
estate platform, Zillow. The independxplanatoryariables, or the factors that were believed
to have an effect on residential property values, were obtained from ReferenceUSA. Both
comprehensive datasets allowed for a regression to be run in order to determine the effect that

supermarkets have on rdsntial property values.

4.1 Zillow Data

The residential property values dataset made publicly available by Zillow is known as the
ZHVI All Homes Time Series data set (Brug@14. ZHVI stands for the Zillow Home Value
Index. This data is offered asaries of different levels ranging from the smallest level of
neighborhod to zip code, city, countymetro area and finally to the largest level of state (Bruce
2014). Each level uses the same techniques to provide an average residential propeiay value
the area. The data sets also range in what type of residential units they are providing values for.
These categories of residential units consist of one to five bedroom reangdsfamily homes,
condos/ceops and all homes (Bru@®14. The dataet for this study used the OAIl HomesO for
the type of residential unit and the ONeighborhoodO level for the scale at which the residential
unit was viewed. These were chosen because the OAIl HomesO provides the most possible data
for residential living uits, thus helping to provide a more accurate poatrayhow supermarket
introduction wouldaffect their values. The ONeighborhoodO level was chosen because it was the
smallest scale at which the residential property values were observed, thus malkimgast

sensitive level atvhich a supermarket's entranaild disrupt the property values. The smaller
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the area thatouldbe used resulted in a more precise look at the effect a single supermarketOs
entrance or exit would have. Thdsis iswhy theneighborhood and all homes datasat
chosen for this research.

Zillow uses a system of OZestimatesO, which was developed in 2005 to estimate
residential property values their dataset@Bruce2014). The index Zillow created is based off
of these stimated sales prices of every home. The estimation error for each individual home
OZestimateO is just as likely to be above the actual sales price as it is to {Brioee2014).
This leads to what Zillow considers aocurate estimation when looking at a large group of
homes such as across a neighborhood.

Zillow states that what makes its index bettempared t@ther property valuation
indexes arghat other indexes only use the data of homes thatllycto#d ina region (Bruce
2014. Although his soundss ifit could be more accuratéillow makes the argument that
when an estimate is based only the actual sales prices it may be common to run into some
biases. An example would beduring a certain timg@erioda neighborhood experienced the
sale of more expensive homes and less inexpensive homes than tleeragérage for home
prices in that neighborhoatliringthat time period would be skewed as more expensive than
they reallywere Zillow combats ths bias by including estimates of all homes in their index and
not just the sale prices of homeBy doing this, their database is resistant to presenting a skewed
average of home values if there is a period where more expensive homes are sold than
inexpersive homes.

The Zillow estimations are conducted by running simulations using computers. The
programs developed perform these estimates based on Oproprietary statistical and machine

learning models@ruce2014). It is stated thahtseestimates take into accoyfrecensale
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prices and various home attributesO (B2@&E). These home attributes consist of metrics such

as (physical facts about the home and land, prior sale transactions, tax assessment information
and geographic locati@nh(Bruc€014. The computer is &bto learn patterns between the sales
transactions and tiHeme attributes and as a result proviestsmations for all homes whether

they were sold recently or not. The goal of this estimagtated to be to givéronsumers

insight into the home value trenfis homes that are not being sold out of foreclosure €atus
(Bruce2014). As a result, the database provides a representation of residential property values at

several different levels of organization.

4.2 ReferenceUSA Data

The independent variablestime study come from ReferenceUSA, a division of
InfoGroup that began colleny business data in 1972. Té@mpany collects information on
businesses and residences acrostthieed States of America andngaintained and updated
daily. ReferenceUSA matains its database by Ocontinuously updating from more than 5,000
resources,O and these listings are verified and kept up to date by placing over 24 million phone
calls per year@Reference USBData Quality@017. Another strategy used by the firm is
Oweb miningO or Odeep web minihg®2017. This provides the company with a more
efficient way to extract data from a businessOs website, by pulling out data such as store locations
(Lea2017. This maintenance leads to the database adding 2 miimrcompanies per year on
average which comes out to about 10,000 baddged daily (Lea 2037 On the other hand, this
maintenance also leads to businesses being removed from the database, although they still
remain in the historical database. On averag over 1,500 businesses are removed from the

database in a given hourg@2017). The listing for each business includes many important
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characteristics and statistics including, Ocompany name and phone number, complete address,
key executive name, Slcodes, employee size, sales volume, business expenditures and much
more(OReference USBData Quality@Q017. The compantates that thdata compiled by
ReferenceUSA, Opowers and verifies the worldOs top search enginesO and Oserves 70 of the
Fortune 100 companiest®&2017. This source of data is used both for research in the
academic world and research in the business world establishing itself as the top data source for
historical and current nationwide business records.

The main information taken from ReferenceUS®Athis project wasatitude and
longitudecoordinates, whickwvere crucial in executing the spatial analysis. Another important
component of Reference USA was the Primary NAICS code option that is used in filtering
through data. The NAICS code systenersfto the ONorth American Classification SystemO
and the Primary NAICS means thie code is referring to thrisires€3 primary purpose
("North American Industry Classification Systeri017. The ability to sort through businesses
classified bytheir primary purpose proved to be very useful in finding the right data. Thus, the
latitude and longitude coordinates and the NAICS codes provided by ReferenceUSA were

critical components of presenting the independent variables.

5. Methodology
5.1Data Collection
Data collection from the sources summarized above was the first step towards finding the
results in regal to the effect of supermarket introductiom residential property values. The
data obtained from Zillow pertaining to residentiadperty values ranged from 1996 to 2016 on

a monthly basis. These monthly data points were eventually consolidated into annual averages
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later in the research. Along with the neighborhood level property values, Zillow also provided
the neighborhood crossiks, also known as shapefiles, which allow the data to be presented in
mapping software In total, 6,957 neighborhood shapefiles and their appropriate average
residential property values per month were downloaded and used in the researshap&fiee

data made it possible to perform spatial analysis, and the property value portion of the data made
it possible for the more quantitative aspects of the study to be executed.

Data was also obtained from ReferenceUSA to account for the supermarkets and
shoppng centers across the country. The restrictions on data for the supermarkets was that it had
to be from 1997 to 2015 (upper and lower bounds of the accessible data), the Primary NAICS
code for the business had to be 445110 (Primary NAICS code for sugetsrend other
grocery stores), and the stareededo have over 50 employees. Beyond these few restrictions
the datdor supemarkets was drawn from the entire United States. The last specification in
regard to the number of employees was set to matethe supermarkets used in the study were
large enough to have a significant effect on the property values. This could have been achieved
with several different restrictions such as square footage of the store or annual revenue, but the
number of emplgees seemed most applicable to the regional effect the research was looking
most closely into. The most important characteristics of each downloaded supermarket were the
latitude and longitude coordinates and the archived year. The coordinates alloe&chfo
individual supermarket to be plotted on a map and the archived year allowed faryrenen
exit of marketdo be examinetly year In total, the results of this query drawing data from
acrosghe entire nation lead to 270,3653sults.

The othemportion of data obtained from ReferenceUSA was for shopping centers across

the country. Once again, this data for shopping centers ranged from 1997 to 2015, the time
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restraints at which the download was subject to. The shopping centers were desigihated i
ReferenceUSA dataset bBye SIC code. There is no existing NAICS code for shopping centers,
so in this case the SIC system was used. This stands for Standard Industrial Classification and is
a very similar system to the NAICS codes described abdke.SIC code for shopping centers

used in the query was 651201, the code for OShopping Centers and Malls.O There was no
restriction on the number of employees for this variable as the assumption was made that all
shopping centers or malls would be ami@aimum size large enough to representefiect of
commercialization. Once agaihgtmost important characteristics of each downloaded shopping
centers were the latitude and longitude coordinates and the archived year. The coordinates
allowed for eaclindividual shopping center to be plotted on a map and the archived year allowed
for the entry and exit of centers by year to be included as well. In total, the results of this query

for shopping centers led to the download6f704results.

5.2 SpatiaAnalysis

Following the retrieval of the data from Zillow and ReferenceUSA, the necessary portion
of the research devoted to spatial analysis began. The mapping software ArcGIS, more
specifically ArcMap, was used to put this data within a platform whe®uid be examined and
analyzed in a spatial environment. The constructed map consisted of a base layer of the United
States upon which the other layers of data were then added. Following the establishment of the
base layer, the polygons correspondmgach of the neighborhoods from Zillow were added to
the map. These neighborhoods by no means covered the entirety of the nation but were able to
provide analysis in many different regions of the country. FIGURE 1 displays the map with only

the base lagr d the United States and theyer ofneighborhoogolygons above in red This
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image provides a visual representation of how much area the neighbocbwed=d andvhere

they are ora map of the nation.

Figure 1

The regional analysis wgerformed at levels of one, three and five mile radii from each
neighborhood. In order to make this possible multiple buffers were added around each
neighborhood at a level of onaree,and five miles. Each buffer accounted for the whole area
within its boundaries rather than just the area until the next bufferOs boundaries. For example,
thefive-mile buffer included the number of supermarkets in its count that also appeared in the
onemile count and théhreemile count. FIGURE 2 displays an example of what these

Omultiple ring buffersO look like in a small portion of the map in New Jagrsen = onanile



19

buffer, red = threenile buffer, blue = fivemile buffer) This zoomed in snapshot of the map

allows the ngghborhood polygons to be seen over the buffgray = neighborhood polygons)

Figure 2

Once the buffers were complete the supermarket data was added to the map as a layer.
This was accomplished by displaying the XY data that came in the folme tirigitude (OX
coordinateO) and latitude (OY coordinateO) coordinates. FIGURE 3 displays a map of the nation
with the plotted supermarkets on the left and a zoomed in version within California to show what
the layout looks like on a smaller scale. Bhepping center data was implemented in the same
way that was used for the supermarkets by displaying thed$¥dinates.FIGURE 4 displays
both a nationwide view and regional view within California once again in the same manner as

FIGURE 3.
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Figure 4

After the entirety of the data was displayed in the map document the next step was for the
actual spatial analysis to be performed. FIGURE 5 displays how the entire map appears with all
of the data presenting the entire nation to the redtjast Connecticut on the right. A model was
constructed within ArcMap to iterate through each annual state of the map from 1997 to 2015.
Within each year the model would then count how many supermar&stswithin the one mile,
three mile, and five e buffers of the neighborhoods. The shopping centers and malls were
only calculated at the five mile buffer layer. As mentioned in the description of the buffers, each

count for a buffer included everything within that buffer and inth@eactual neighorhood
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polygonas well. This iterative model made it possible for the data to be displayed in a way that
the number of supermarkets for each year from 1997 to 2015 were recorded for each
neighborhood within the one mile, three mile and five mile radlistropping centers at the five

mile radius.

Figure 5

5.3 Spatial Analysis

Once the spatial analysi$ the model was completeohd the datavas storedvithin
tables the tables were exported and used in regression analitsiis the program, STATA.
The first step once workingithin the STATA platform was to merge the data. The counts of
supermarkets and shopping centers pertaining to each neighborhood were merged with the
property values pertaining to each neighborhobDdere were some neighborhoods that had
associated property values that did not appear in the Zillow shapefiles and thus were not included
in the spatial analysis. There were also some neighborhoods that Zillow had provided shapefiles
for and were thusicluded in the spatial analysis, but did haveassociated property values.
When the two datasets were merged, the spatial data that did not have any associated property

value data was dropped and the property value data that did not have any assoaimtiedbta
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was dropped. After thennecessary data was droppirbre were 2,893 resulting neighborhoods
to be analyzed, each neighborhood with an associated nineteen years of average residential
property values from 1997 to 2015. The average propaltye across the observed
neighborhoods in STATA was $223,0%m 1997 to 2015.

Necessary dummy variables (variable with a value equal to O or 1) were also created
within STATA to account for fixed effects. Because this research was analyzing datianeve
and across different regions it was necessary to create these fixed effects. The fixed effects
control for any bias or impact that a single year or neighborhood may have on the property
values. This bias is commonly referred to as the omittedhblarbias meaning that some
variablesmay appear in certain regionstone periods andot exist in others As a result of
fixed effects the regression is able to focus solely on the predictors of property values, number
of supermarkets and shopping centers (commercialization). The first fixed effect created was for
time. In order to account for each y@athe data19OtimedumO varials were created. The
second fixed effect created was for location and referred to as Olocdum.O There were 2,893
OlocdumO dummy variables created for each of the neighborhoods with corresponding property
values. The final fixed effect created was fatestand year combined. This led to the creation of
684dummy variables named OstateyeardumO that made sure biases of certain states over time did
not have an effect on the regressionOs results. The three different fixed effects allowed for the
results ofthe regression to present a more focused analysis based on the effect the supermarkets
alone were having on the average residential property values in the neighborhoods.

Once the dummy variables for fixed effects werete@the regression was settm in
STATA. The following econometric model was used for this analysis:

% T T T T T O T Y R I
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I, refers to the average residential property values in this econometric model in neighborhood
during yeatt. For each neigldrshoodi, there are two observationsaryear which contribute to

the change in residential property valuéseach OneighborhogearO one of these observations
is the number of supermarkets within the specified radius or buffer for that regresseathér
observation is the number of shopping centers or malls within the specified radius or buffer for
that regression.

The variabld , - refers to the number of supermarkets within the specified buffer of
neighborhood,iduring year t. This is the first observation referred to above. The second
observationy, -, represents the number of shopping centers or malls within the specified buffer
or neighborhood i, during year &, represents the fixed effects include the regression to
account for the statgear bias in the datd., represents the fixed effects in the econometric
model to account for any neighborhood bias that may exist throughout the data.

Clustering was also used in the regressibtie neghborhood level. Thelustering
command irSTATA allows the analysis to account for the differing standard errors atheng
neighborhood level results. The econometric model described above is used in a slightly altered
fashion for each of the three regsions.The first regression includes the supermarket count
only for theonemile radius around the neighborhoods (See FIGURE 6 for regression output and
specific modél The second regression includes the supermarket count tbreleenile radius
araund the neighborhoods (See FIGURE 7 for regression outppaedic modél And
finally, the third regression includes the supermarket count fdrnéenile buffer around the
neighborhoods (See FIGURE 8 for regression outpuspadific modeél
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Regression 1
Number of Observations 54,967
R-Squared 0.8958
Dependent Variable Property Values
Supermarket Count
Independent Variable 1 (within one mile)
Independent Variable 2 | Shopping Center Count
{Control) {within five miles)
"marketcount1”

Coefficient 8405.919
Standard Error 1855.924
t-statistic 4,52
P-value 0.000
Figure 6

The results from this first regression displayed in Figusbdw thatat theonemile
radius level the introduction of a supermarket in proximity to a neighborhood increases the
average property values of that neighborhood. The coefficient of Omarketcount10, the number of
supermarkets within anemile radius of a neighborhood, indicatbst the increase of one
supermarket leads to an increase of $8,405.92 in the average property value of thelThemes.
standard error is also a very useful statistic presented in the regressits) telling how precise
theestimate is. In this ormile radius it was calculated at a level of $1,859.88e Ot statisticO

represents the value equal to the coefficient divided by the standard error. The Ot statisticO in
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these results is equal to 4.52. The Op valueO is less than 5% or .05 so theeresnidered
significant. This p value represents the probability that you would see this distribution in a
regression of random data. Hence, the lower the p value, thesmméicanOthe results of the
regression. Finally, the @RuaredO valud this regression is equal to 0.8958. Thedrared
value corresponds to the percentage or fraction of variation in the dependent variable that is
accounted for or explained by the independent variable. Thus, the highevaheaeRthe more

representatie the data is of theconometric model
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Regression 2

Number of
Observations 54,567
R-Squared 0.8989
Dependent Variable Property Values

Supermarket Count
Independent Variable 1 (within three miles)
Independent Variable 2 | Shopping Center Count

{Control) {within five miles)
"marketcount3”
Coefficient 6056.548
Standard Error 1010.131
t-statistic 6.00

P-value 0.000
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Figure 7

The results from the second regression are displayed in Figure 7. rumtlosthe
regressiorthe main independent variable was the market count witreamile radius around
the neighborhoods or Omarketnt30 as seen in the tabkhe coefficient indicates that for
every additional supermarket within ttieeemile buffer, residential property values increase by
$6,056.55The standard error, giving an idea of how precise these results are was calculated at a
level of $1,010.13.The significance of this result is explained in other components of output in
the regressioresults. The {value is at a significant level less than .05 of 0.000. tatistic
is 6.00 showing that the coefficient is six times as large as the standard error. In additien, the R
squared value is .8989 meanitite datespreads very close to th constructe@conometric
model Thusthis regression supports that at theeemile radiussupermarkets positively

increase residential property values when introduced in proximity to a neighborhood.
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Regression 3
Number of
Observations 54,567
R-Squared 0.8557
Dependent Variable Property Values
Supermarket Count
Independent Variable 1 (within five miles)
Independent Variable 2 | Shopping Center Count
{Control) (within five miles)
"marketcount5”

Coefficient 4144,949
Standard Error 781.6382
t-statistic 5.30
P-value 0.000

Figure 8

The results from the third regression are found above in Figure 8. The count of
supermarkets within thieve-mile radius was the main independent variable with the shopping
center count included once again as a control variable. The results showed that an additional
supermarket within &ve-mile radius around a neighborhood would on average increase
residential prpetty values by $4,144.95. The standard error, once again giving an idea of how
precise these results are was calculated at a level of $78h&result is seen as significant
because the-palue is less than .05. Thstatistic of this regressios 5.30 meaning the
coefficient is 5.3 times as large as the standard error. Furthermore;$qe@&IO value of this
regression is .8997 showing that #mnometric moddargely explains the distribution of the
data. Againregression output in thomponent of the researshpported that supermarkets

positively increase residential property values when introdimcprbximity to a neighborhood.

In addition to running the three main regressions, one additional model was constructed
in order to detanine the effect of each additional grocery store introduced in proximity to a

neighborhood. In order to do this, five dummy variables were created called Oshop10, Oshop20,
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Oshop30, Oshop40 and Oshop50. Shopl was set to be equal to one if the midetbén of ma
Omarketcount10 was equal to 1 and set to 0 otherwise. Shop2, Shop3, Shop4 were constructed in
the same way excepteatedor their respective numbers in the variable name. Shop5 was

created as a dummy variable equal to 5 for all values in ©taukt1O that were equal to 5 or

greater. One set of fixed effects was used for the neighborhoods in this regression and one was

used for the year. The econometric model for this regression looks as follBUVBURE 9
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Regression 4

Number of Observations 54,967

R-Squared 0.8254

Dependent Variable Property Values

Independent Variables Coefficient Standard Error |t-statistic P-value
Independent Variable1 |Shopl 5545.35 1492.189 3.72 0.00
Independent Variable 2 |Shop2 14334.5 1697.74 8.44 0.00
Independent Variable 3 |Shop3 26148.15 1939.524 13.48 0.00
Independent Variable4 |Shop4 48558.89 2256.62 21.52 0.00
Independent Variable5 |Shop5 99033.66 2330.837 42.49 0.00
Figure 9

The resultghisfinal regression did not turn out as expected despite achiewafups

showing that the resultgeresignificant. In addition the tstatistics and standard errors show

that the results were relatively precise as well. What was not exfettedcurred was théte

coefficients increased from Shopl to Shop2 to Shop3 and so on. The expectation and intuition
would lead one to lieve that the additional introduction of supermarkets would have

diminishing returns and thus cause a smaller premium as more are introduced. There are a

couple reasons why the data may be showing the results dioasthat will be discussed later in

theResults/Discussion/Limitaticsection of this paper.

Onceall four ofthe regressions had been run; the data collection, spatial analysis and

statistical analysis had come together to complete the full analysis of the research. The only step

left was tofurtheranalyze these results and determine exactly what they mean.
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6. Results/DiscussiofLimitations

The results of this research show ttie introduction of a supermarket in proximity to a
neighborhood does increase residential propelyes on average. It was observed thatiwith
the ore mile radius of a neighborhodite introduction of a supermarket will increase residential
property values by around $8,000, within three miles of a neighborhood the introduction of a
supermarket wilincrease property values by around $6,000 and within five miles of a
neighborhood this price increase is sata level of aroun#4,000. These results show thite
marginaldecrease in premium as the radius around the Io@igbod increases meets
expectationsthat a less conveniently located store would result in less of a prerhesa
conveniently in this context means the stores were located further away on average in the
sample. This difference in premium supports the intuition that a supermapegting closer to a
neighborhood would have a greater effect on the property values because the shorter distance
makes it more convenient.

It is unclear from the data alone why it is that supermarkets cause these premiums on
homes. This would require a more qualitative analysis to obtain these exact answers and
reasons, but there are several possibilities that could explain why these pseareusccurring.

First and foremost, people enjoy the convenience of having a supermarket nearby. Hence, it
makes sense that the highest premiums occur when supermarkets are introduced closer to the
neighborhood. Proximity of a market provides converegeio a homeowner in ways such as
saving a homeowner time. The proximity of a market will also save a homeowner money that
otherwise would have been spent on gas travelling to a market further bmaddition, the

premium of a supermarket may occur dgse the market is replacing something that consumers
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didnOt find as valuable befamethe same locationlt depends what was in the location of the
supermarket before its entrance, but many times a large grocery store is seen as a very valuable
propertywhen compared to its previous use, which could have been a sporting goods store or
simply just an empty lot. Hence, there amaultitudereasons why a supermarket could be
adding such a premiuto a residential property

We are able to do some estimagtion how these premiums occur using some Oback of the
envelopeO calculations. For exampédculations can be made regarding the money someone
may save irautomobile costégas, insurance, maintenane&E ) if a supermarket opens close
to their home, ashhow this is reflected in the premium on the home. According to the National
Association of HomebuildersO 2011 study it was determined that the average American lives in a
home for thirteen years (National Association of Home Buil@&%1). In addition according to
an article written by the Hartman Gro(gconsulting group strictly focused on the food and
beverage industry)poking at U.S. Grocery Shopping Trends in 2016, it was determined that the
average American goes to the grocery store arohtimes per weekHartman Grou2016.
The final piece of information necessary for this quick calculation comes froAntkacan
Automobile Associatiomstatingthat it costs the average sedan around 5&deriravel one mile
(AAA 2016. First, letOsonvert the years in a home into weeks:

" I I!" i Lo
I" lyears!! T lweeks

Next, determine how many trips to the grocery store this would make for an average American

family throughout their stay in a home:
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Now, we will add in an assumption that the closest supermarket to a home was previously five
miles away and a new supermarket opens one mile away from the home. Thatetale$

eight miles of driving every time a trip is made to the grocery store (four less miles there and
four less miles back).The next calculation will look into how many miles of driving this will

save over the thirteen years:

L I"#$%d1"#$% |
FIH#$%"&N"#S

P 1"#$%"&!trips!! ol "#$%saved

The final calculation is to determine how much money this would save using the information
provided by the American Automobile Association:

M HS98 " #$%
FI#S$ 1"#$% |

Mt MHSAHS %! rne 1"HHS% & H#$%!

Thus, this calculation shows during the thirteen years on average that the American spends in a
home;if a grocery store opens four miles closer to the home it would probaigyasaund

$6,055 dollars in automobile costs alone. Thus, this quick calculation regarding automobile and
gas costs explains at least part of the premium in housing values that is observed when a

supermarket is introduced in proximity to a neighborhood.

While the results do show that there is a correlation betwsepermarket entry and
residential property valuekere are several limitations to this research that must be addressed.
The first limitation oftheresearch corresponds to the quality, quantity and location of the
neighborhood data. Figure 1 displays a visual representation of the spread of neighborhood data
across the country. Although the data does cover many different parts of the countarethere
many large stretches of the nation that havproperty valualata. It appears as though the data

favors more urban areas and their suntbng suburbs. Zillow is a feprofit organization and it
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is in their interest to target wealthier areas #ratmore densely populated. For this reason,
certain land demographics are largely excluded from the data in favor of more populated areas
across the country.

Another limitation of the study is the quality of the neighborhood data. It is very difficult
to create a database of housing prices across an area because it isihgly tkeclare the
actual price of a house. The only way &tedmine this is when a houses@d, and every home
isnOt sold every year. If that were the case, this dilemnid b®solved. ZillowOs Zestimates
are an attempt at creating an accurate database by avoiding the fallacy of using the values of only
the sale prices from that year. T@#estimat®©uses a computer based algorithm to determine
the average home prices ttmecording to a 2014 study by Charles Corcoran titled, OAccuracy of
ZillowOs Home Value Estimates,O the estimates are not so accurate, ranging from a 017.15% to
30.48%premiumat time®(Corcoran 2016 Thus, the quality of theroperty valualata is als
brought into question as a possible limitation in the research.

In the research, another limiting factor could have been the absence of other potential
control variables. The main control in this research was the commercialization that is usually
correlated with the introduction of a supermarket. In order to control for this commercialization,
the introduction of shopping centers and malls were also used as an independent variable in the
regressions. Although there was this control used in #&areh there are other control variables
that potentially could have been used that are correlated with supermarket entry and property
values. Examples of such variables could be the openings of schools, parks, museums,
apartment/condominium complexes;.eHence, there potentially could be further controls taken

into account in this research.
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Regarding the fourth and final regression, the discrepancy in the nessiis the
expectatiorcould be caused because the areas with more supermarkets tend to be wealthier
areas. The average residential property value of neighborhoods with exactly one supermarket is
$183,695 and the average for neighborhoods with 5 or greater supermarketslisGafRost
twice as expensiveTherefore, the Shop5 variable being equal to one was largely correlated with
much wealthier areas resulting in a larger premium. This larger premaghlikelyoccurs
because people with more money are willing to payenfimr a convenience such as a nearby
grocery store. Another reason is because if the premium works partly in terms of a percentage of
the housing priceshen an area with a higher home value on average will result in higher
premiums. Thus, the correlati with areas that are already affluent may be one reason why the
data presented the coefficients that it did. The other main reason for these results may be a
problem of omitted variables in the regression. As an area builds a fourth or fifth supermarke
there may be something else occurring in the area that is not controlled for in the data. Hence,
further research could be able to find and determine exactly what may be occurring in
conjunction with the introduction of these later markets that woylthexthesainexpected and

rather large premiums.

7. Concluding Remarks

Despite the limitations of the research, the results do show that the introduction of a
supermarket in proximity to a neighborhood incredsesverageesidential property values
Although this main question has been answered, Hrestill many more questions to be

answered in further resear@ygarding the topid-urther research couidore effectively
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determine how the OvataddO of a supermarket changes when the numpes-existing

markets within the buffer changes. The expected result would be that a supermarket entering an
area with zero supermarkets would present a much greater premium on residential property
values than one that entered an area that already hadsthpermarkets. Further research could

also determine the effect of a supermarket in different regions of the country. It could be that
some regions of the nation value the convenience of having a supermarket nearby more than
others. There are countldssther questions that calibe explored in this dynamiietween the
supermarket ahresidential propertiesThus, this research answers the question of how the
supermarket and the neighborhood interact on a monetary level in one sense, but théire are sti

many questions to answer and different ways to approach investigating this dynamic.
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