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Do Landfills Always Depress Near by Property Values?

ABSTRACT

All available hedonic pricing estimates of the amp of landfills on nearby property
values are assembled, including original estim&deshree landfills in Pennsylvania. A meta-
analysis shows that landfills that accept high wa#s of waste (500 tons per day or more)
decrease adjacent residential property values [8#4,20n average. This impact diminishes with
distance at a gradient of 5.9% per mile. Lower-umdulandfills decrease adjacent property
values by 2.5%, on average, with a gradient of 1@¥omile. 20-28% of low-volume landfills
have no impact at all on nearby property valuesilewall high-volume landfills negatively

impact nearby values.
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Do Landfills Always Depress Near by Property Values?

[.INTRODUCTION

Whether, and to what extent, a landfill negativietpacts nearby property values is of
interest for several reasons. First, propertyevaifferences reveal information about the
landfill's welfare impact on nearby households.c&®l, property owners are keenly interested
in knowing the degree to which their asset is drlva devalued by a landfill. Third, estimates
of property value impacts can be inputs in a cesteffit or regulatory impact analysis. In
Pennsylvania, for example, the state DepartmeBnefronmental Protection is required to
consider property value impacts as part of a hdremefit analysis when making landfill
permitting decisions.

Several studies have estimated empirical relatipssoetween residential property
values and proximity to a landfill or set of laril$fi These studies estimate a hedonic price
function, where the price of a house is regresselath characteristics of the house and its
proximity to a landfill. Many of these studies leawound that houses located near a landfill sell
for lower prices than similar houses located fardway. A widely-cited study is that by
Nelson, Generoux and Generoux (1992), who foundpitegoerty values were depressed within
2 miles of the landfill studied, with an estimaga@perty value gradient of 6.2% per mile.

However, some landfill studies show no statistietdtionship between proximity and
house price (Gamble et al. 1982; Bouvier et al02@@iss and Atwater 1989). Solid waste
industry representatives have pointed to theseestad evidence that landfills need not have

negative impacts on nearby property values (Pag3). However, each of these studies was



based on relatively small samples of house sabethat the sampling variability in the estimated
relationship between proximity and house price high. It is possible that the landfills studied
had negative impacts on nearby property valuesthatithe relationship could not be
statistically identified due to small sample siz8$ere has not yet been a large-sample study
that conclusively demonstrated small or nonexigpeoperty value impacts from a landfill.

The first purpose of this study is to add to ttuek of empirical estimates of the impact
of a landfill on nearby property values. A hedopiice function is estimated for a region
containing three landfills that differ in size aindtheir prominence in the landscape. The results
show that the three landfills differ in their impan nearby property values. While two of the
three landfills have statistically significant néga impacts on nearby property values, the
smallest, least prominent landfill does not. Thtk of impact is notable because, in contrast to
previous studies that have failed to find a sta@dlly significant impact of landfill proximity on
house prices, the regression coefficient on lalnpifdximity for this landfill is estimated with
high precision.

Having demonstrated that property value impactg fram landfill to landfill, and are in
some cases small or nonexistent, the second pugbdisis study is to use meta-analysis to
investigate factors that might influence the magtet of the property value impact from a
landfill, and to generate a distribution of impaatsoss landfills. Previous meta-analyses of
hedonic pricing studies have focused on identifyarpint estimate of the average impact of a
class of disamenities (Simons and Saginor 200 hdfdr998). The meta-analysis conducted here
represents an advance in modeling in that it disishes between variation among landfills in
their house price impacts and sampling error irestimated impact. In this way, the

distribution of house price impacts across lanslfglidentified. This distribution could serve as a



subjective prior distribution for a landfill whogapacts have not yet been measured, or for a

proposed landfill that has not yet been built.

I.A. The Theory of Hedonic Pricing

The theoretical foundation for empirical analysésesidential property values is based
on the work of Rosen (1974). In the context ofdestial real estate, a single family home is
considered as a collection of attributes, chareagidras a vectoz. The elements of typically
include physical characteristics of the house (sgjf@otage, age, etc.) as well as characteristics
tied to location (proximity to a central businesstiict, school district quality, etc.). The
hedonic (or implicit) price function, B, is the empirical relationship between the maptete
of a given house and the levels of its attribuidss function describes the equilibrium set of
house prices, given the population of buyers ardathailable housing stock.

The hedonic price function is of policy interestaese it reveals information on buyers’
preferences over. Buyers search the set of available houses, amasehone that maximizes
their indirect utility function, given by V(W-RJ,z), where W is the wealth of the household. For

each single house attributg,the first-order condition for this maximizatias i

oP _ a\%zi

"y,

The left side of this equality is called the maggimplicit price (MIP) of attribute;. The right

(1)

side is the household’s marginal rate of substitubetween attributge and money. For marginal
changes iz, then, the MIP of, measures the household’s marginal willingnessatofpr
additionalz.

The most common approach to estimate the impaztaridfill on property values is to



include some continuous measure of proximity toléinelfill as one of the elementsof Linear
distance is the most common measure of proxinfiuigh inverse distance and natural log of
distance have also been used.; theasures linear distance to the landfill, therestenated
MIP associated with; zneasures the change in house price associate@witk-unit change in
distance to the landfill.

While equation (1) can provide an estimate of askbold’s marginal willingness to pay
to change its proximity to the landfill, it is uslyaof more interest to consider a nonmarginal
change, for example comparing house price in thegmce of the landfill to what price would be
in the absence of the landfill. 2f measures the attributes of a house located néandiill, and
z' measures the same house’s attributes absennitféljahenAP = PgY) - PE°) is the impact
of the landfill on the property’s value. This prdes an exact measure of the benefit or cost to
the household only if moving costs to relocateran@imal, and the change affects only a small
number of houses.If moving costs are substantial, the implicitgerfunction can still provide
useful information. SpecificallyP is an upper bound on the household’s willingnessy to
remove a nearby landfill, or a lower bound on thant a household would need to be

compensated to accept a new landfill that doesumwently exist.

I.B. Previous Studies of Landfill Impact on Properglues

Using the approach outlined above, several studige found that house price was
significantly related to landfill proximity. One olie first studies of this type (Havlicek,
Richardson and Davies 1971) found that house pmesased $0.61 per foot of distance from

landfills in Fort Wayne, Indiana. Similar resultere obtained for landfills in Minnesota



(Nelson, Generoux and Generoux 1992, 1997), BateniThayer, Albers and Ramatian 1992),
Columbus, (Hite, Chern and Hitzhusen 2001), anaiitar (Lim and Missios 2003).

Not all studies have found significant positiveat@nships between distance to the
landfill and house price, however. Gamble et H)8Q) estimated hedonic price regressions for
house sales near a landfill in Boyertown, PennsyazaWhen the dataset was split and separate
regressions estimated by year of sale, the estihtatefficients for distance to the landfill were
not statistically significant at the 5% level. Qufghese estimated implicit prices was even
negative, implying higher prices closer to the fdhdThis last result has been cited as evidence
that modern landfills need not have negative ingpaaotproperty values (Cartee 1989, Parker
2003). However, the negative implicit price wasmeated with very low precision due to the
small sample size (n=45). In a model that pooleskovations across years, the estimated
coefficient on distance from the landfill was pog&tand significant at the 10% level, implying
that the landfill does depress nearby propertyeslu

Reichert, Small and Mohanty (1992), in a hedongezession for houses located near a
landfill in Cleveland, Ohio, also find that the iesated MIP for distance was negative, implying
higher prices near the landffll Again, this estimated MIP was statistically imsfigant, with
high sampling variability. The authors argue tthat lack of relationship between proximity and
house price was due to unmodeled heterogeneitgighborhood quality. Using a smaller, more
homogeneous study area, they find that housegimegandfill sell for $6000-$8000 less than
houses farther away.

Bouvier et al (2000) estimate hedonic regressiontiduses located near six landfills in
central and western Massachusetts, two of whiclke wpen and active during the study period.

For these two landfills, the estimated MIP of distawas positive for one and negative for the



other, but statistically insignificant in both caseAgain, the estimated negative coefficient had
high sampling variability due to small sample size.

Zeiss and Atwater (1989) estimate hedonic priceassgons for three neighborhoods
located near a landfill in Tacoma, Washington. Udtothey do not report the estimated MIP
values, they do report that for two of the neigliomds, a statistically significant relationship
between house price and landfill proximity did egtst. For the third, they find that houses
located nearer the landfill have higher prices,ditribute the result to new homes built near the
landfill, and not to the landfill itself.

To summarize, most available studies that haveittsdl distance from a landfill in a
hedonic regression have found a statistically §icamt positive relationship between house
price and distance. While some studies did firad House price and distance from the landfill
were not significantly related, in all such cadesastimated MIP has high sampling variability.
While these studies could not reject a null hypsithef no impact, that is not equivalent to
concluding that the landfills have no impact ongandy values. Using the reported standard
errors from the original studies, it is possibletmstruct 95% confidence intervals for each of
the statistically-insignificant MIP estimates dissad above. In all cases where a statistically
insignificant MIP is reported, a 95% confidenceeimal for the MIP includes the value 5% per
mile. In other words, if we posit a null hypotrethat every landfill has a negative impact on
nearby property values with a gradient of 5% pdemone of these studies would statistically
reject that null hypothesis. Thus, no study to dete demonstrated, with statistical confidence,
that the impact of a landfill on nearby propertyues is small (less than 5% per mile).

The remainder of this paper is organized as folldwSection 1l, new empirical

estimates of the property value impacts are regddethree landfills. In Section Ill, a meta-



analysis of all available landfill property valuapact estimates (including the three reported

here) is conducted. Section IV discusses the esanid Section V concludes.

1. PROPERTY VALUE IMPACTSOF THREE LANDFILLS

Il.LA. Data and Methods

The study area is Berks County, in southeastenmn$&3gvania. Three landfills are
included in the analysis. Western Berks Landfilbmall, with a permitted area of 65 acres, and
accepted 300-400 tons of waste per day duringttity geriod, mostly from local
municipalities. It is located near the City of Hawgy, but is physically isolated from residential
areas by a river and trees, and is difficult tofsesn off the property. It closed in 2003, after a
application to expand and extend its operationsdeased. Rolling Hills Landfill is larger (120
permitted acres) and accepts 2,400 tons per day.lolcated in a more-rural part of the county,
with lower housing density. Topography shieldsatm view from most directions, but it is
visible in some directions from over a mile awa&ixty percent of the material disposed is ash
from a solid waste incinerator located in an adjpaceunty. Pioneer Crossing Landfill had 92.5
permitted acres, and accepted 1,000 tons per daygdhe study period. It has since been
granted a new permit that increases its footpnatigs average daily tonnage to 1,550 tons per
day. It has had a history of compliance problemt) 58 violations between 1997 and 2000.
Since 2000, the frequency of violations has deead is located directly across the river from
a densely populated town (Birdsboro). Its heighkes it a prominent feature on the landscape,
with the working face visible from many residen@aéas within Birdsboro.

The database of residential sales was constrérctedthe 2002 digitized parcel map of

Berks County maintained by the Berks County Oft€é&ssessment. For each residential parcel



sold in an arms-length sale between 1998 and 2862¢cation of the house was assumed to be
the centroid of the parcel. Mobile homes were @detl from the dataset because it is difficult to
determine whether the sale includes built strustutdouses located on lots larger than 5 acres
were excluded, to avoid situations where the pitydeas multiple uses or receives preferential
use taxation. Properties with lot size less th@3® acres, with living area less than 600 square
feet, with sale price less than $25,000, or ragetpaor” or “unsound” condition were excluded
to avoid unique or difficult-to-value homes. Prdps where the sale price diverged from the
assessed value by more than 25% were excludedoid situations where the assessor’s
database did not accurately represent the houbke &ime of sale.

Information on structural characteristics (sqUamage, age, lot size, etc.) and the price
and date of the most recent sale for each house fram the assessor’s database. Based on the
house’s location, distance to each of the threefiésiwas calculated, as well as distance to
downtown Reading, Philadelphia, and Allentown, ttiiee most important employment centers
for the regior?. Differences in local services and the populatizhs choose those services are
captured by township dummies. School district iqy& measured by district average scores on
Pennsylvania System of School Assessment (PSSAJatdized tests. Digital elevation models
provided information on elevation and average skpbe house, as well as a measure of
relative elevation, defined as elevation at thesleaminus average elevation within 800 meters of
the house. Positive values of relative elevati@amthat the house sits above the surrounding
terrain.

A county-wide map was developed showing the locatif all industrial land. Because
landfills are a type of industrial land use, pro#into a landfill will be correlated with proximity

to industrial land. By including a measure of inmas land near the house, the impact of



landfills on house price can be estimated sepgratwi the impact of industrial land (Deaton
and Hoehn 2004). For each house, the proportidenaofin industrial use within 400 meters of
the house, between 400 and 800 meters from theshand between 800 and 1600 meters from
the house was measured.

House sale prices were inflated to real (2002)adsll The dependent variable in the
hedonic price regressions was natural log of reabkh price. Two regressions were conducted.
The purpose of the first regression was to identigyouter limit of each landfill's possible
impact. For each landfill, three dummy variables@vconstructed identifying properties located
within three concentric rings of width 1 mile arautie landfill. To control for regional
differences in the housing markets, dummy variablee included identifying houses within 10
kilometers (6.2 miles) of each landfill. All houpgce effects reported in the results section are
therefore estimated relative to the average hotise within 10 kilometers of the landfill.

The purpose of the second regression is to estividés per mile of proximity for each
landfill. The dummy variables are replaced witmtmauous measures of distance to the landfill.
Based on the results of the first regression, aardimit is placed on the distance within which
the landfill impacts house prices. The measurdisibnce from the house to the landfill takes

the form

(2) Distance Measure = D ifOL

= L ifD>L
where D is the distance from the landfill bound&ryhe house and L is the outer limit of the

landfill's impact, as determined from the first regsion. Using this distance measure, the MIP
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of landfill proximity is constant for all housestiin L miles of the landfill, and zero for all
houses more than L miles from the landfill.

This study differs from many previous studieshattit includes sales that occur outside
the area where house price impacts could be expedteis is done for two reasons. First,
additional sales provide additional information abihne MIP’s for characteristics other than
landfill proximity, improving the regression’s affency. Second, sales outside the area
influenced by the landfill provide a baseline, agawhich sales near the landfill can be

compared.

II.B. Results

11,090 house sales were included in the hedorse peigressions, with an average real
sale price of $130,700. There were 2,139 housss sdathin 3 miles of the Western Berks
landfill, 952 sales within 3 miles of Pioneer Criogslandfill, and 191 sales within 3 miles of
Rolling Hills landfill.

The first regression used dummy variables to ifietandfill impacts on house price for
concentric rings around each landfill. The estedatoefficients for the concentric ring dummy
variables are presented in Table 1. Each of tasSmated coefficients represents the percent
difference in the price of a house located withiattring compared to a similar house located
more than 3 miles from the landffll Pioneer Crossing Landfill has a statisticallynsfigant
negative impact on properties located within 1 rraled on properties located from 1 to 2 miles
away, but does not have an impact on property riane 2 miles away. Rolling Hills landfill
also has a statistically significant negative intgacthouse prices within 2 miles. Although the

estimated coefficient for the third concentric riagstatistically significant at only the 10% leyvel
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its sign and size are consistent with the coeffitsidor the inner two rings, suggesting that the
impact extends beyond 2 miles. Western Berks Likgldles not appear to impact nearby house
prices.

Based on the results of the first regression, therdimit used in the second regression
for the house price impact is set at 2 miles fanBer Crossing landfill and at 3 miles for
Rolling Hills landfill. While Western Berks landifidoes not appear to impact nearby property
values, a MIP is still estimated with an outer timfi 2 miles, for comparison purposes.

The first regression is also used to determinesgagial limit of any impact from
industrial land. Failure to account for the infiiwe of industrial land other than landfills could
lead to omitted variable bias in the hedonic pregression. The coefficient on the proportion of
land within 400 meters of the house in industrsd was negative and statistically significant
(t=7.38), as was the coefficient on the proportromdustrial use between 400 and 800 meters
from the house (t=2.66). The coefficient on thegartion between 800 and 1600 meters from
the house was not significantly different from z&rd.13). Based on these results, the first two
measures of industrial land are included in th@sécegression, but the third is not.

Results from the second regression, with contisymoximity measures, are presented in
Table 2> Nominal house prices increased at less tharatieeof inflation during the study
period, so that real price decreased by about p&egear. Estimated coefficients on structural
characteristics were all statistically significamthe 1% level and of the expected sign. House
prices increase at a decreasing rate for bothdigirea and lot size. Houses located closer to
Allentown and to Philadelphia sold for higher pacbut proximity to Reading was not related to

house price. Houses at higher elevation and om+sloped lots sold for lower prices. Houses
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situated above the surrounding terrain sold fohérgrices. Houses located in school districts
with higher average test scores sold for higharasfi

The estimated coefficient on the measure of diggaoche landfill is positive and
statistically significant for both Pioneer Crossirandfill (PCL) and Rolling Hills Landfill
(RHL), implying that houses nearer those landftiéd for lower prices than similar houses
farther from the landfills. The MIP per mile is aher for Rolling Hills than for Pioneer
Crossing, but the impact extends over a longeadcs, so that the total house price impact at
the landfill boundary (the difference between thegof a house at the landfill boundary and the
price of a similar house located outside the ldiglfirea of influence) is similar. The estimated
MIP per mile of proximity for Western Berks Landif\WBL) is negative, implying higher prices
nearer the landfill, but small and statisticallgigmificant. In contrast to previous studies with
statistically insignificant MIP estimates, thougiere the MIP is estimated with high precision.
A 95% confidence interval for the MIP for WestererBs is (-0.0412, 0.0180).

There is not a statistically significant differermetween the MIP per mile for Rolling
Hills landfill versus Pioneer Crossing landfill.okever, the MIP per mile is significantly lower
for Western Berks landfill than for either of thiner two landfills. While this is the first large-
sample empirical study to demonstrate, with higécimion, that the property value impact of a
landfill can be small or nonexistent, the resulia$ surprising. Western Berks is both smaller
and less visible than the other two landfills. Maarby residents are unaware that it even

exists (Stahl 2003).

1. META-ANALYSISOF LANDFILL IMPACTS
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As the results reported above demonstrate, thiereeal differences among landfills in
the MIP per mile. It is therefore not possible&dculate one MIP appropriate for all landfills.
In this section, a meta-analysis is conducted fanailable MIP estimates. The primary
purposes of this meta-analysis are to charactdrezenean MIP and its variability across
landfills and to explore whether differences ambhg estimates are related to features of the
landfills studied or to the methods used in eaaldyst

Table 1 summarizes 15 different MIP estimates fidwifferent landfills or groups of
landfills, including the three MIP estimates gemedan this study. Each MIP estimate is
expressed as the percent increase in house priceileeof distance from the landfifl. For
studies that use natural log of price as the dep@ndhriable, the MIP in Table 1 is the estimated
regression coefficient reported in the study, cotegeto impact per mile. For studies that
estimated a linear model, the regression coeffid@mndistance was divided by the average
house price in the datagetWhere average house price is not reported obiained for the
study area from secondary sources.

The meta-analysis conducted here differs fromiprevstudies of local disamenities in
that it distinguishes between variation among ldisdh their MIP and sampling variability in
the measurement of each MIP. It is assumed théatleadfill has a true MIP given by
3) Y = X
where Y is the true MIP, Xis a vector that measures characteristics ofahefill and of the
study,p is a vector of parameters to be estimated,varsdnormally distributed with mean 0 and
variances,”. Y; is not observed. Instead, each study providesstimated MIP,\?i , that
includes some sampling error, so that

A

(4) Y. = Y +g = X'B+v+g
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whereg; is an error term associated with measurement #radiis distributed normal with mean
0. The variance af; varies from study to study based on, for exangaa)ple size. For each
study, an estimate of the variancegak given by the square of the sampling error fier MIP
estimate, s& The value of s&for each study is derived from the reported samgpéirror for the

parameter on distance to the landfill, appropneseljusted for differences in distance units or
for conversion to a percent measure. Assumingvraatds; are independent{/i Is distributed

normally with mean Xp and variance,’ + se”.
The parameters of this modglando,, were estimated using maximum likelihood. The

likelihood function for the estimation is given by

® L:Z'”{(Z,T(afisé))“ {Z(éﬁ; ;H

The following explanatory variables were includeinrsample size in the regression, average

house price in the dataset, assumed spatial liniiteoimpact on house prices (in miles), and
volume of waste accepted at the landfill, where abé® Of these, only the volume of waste
accepted at the landfill was significantly relatedHe size of the MIP. Specifically, landfills that
accepted 500 tons per day (tpd) or more of wastalsaghificantly higher MIP than those that
accepted less waste, with the difference statisfisiginificant at the 5% levéf. None of the
other explanatory variables were significantly retbto MIP, either when considered alone or in
combination.

Estimation results are presented in the firstwolwf Table 4. For low-volume landfills,
the average per-mile property value impact is 1.18%r high-volume landfills, the estimated
average per-mile property value impact is 1.18% /4% = 5.92%. While these represent the

best-guess estimate of property value impactsiesd two groups of landfills, there is
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variability among landfills in their impact. Thenaion among landfills in these impacts is
captured bys,, which is estimated to be 2.61.Using these estimates, it is possible to calculate
the proportion of landfills in each group that woulave zero (or possibly positive) impact on
nearby property values, given B—X'p/c,). Using the parameter estimates in the first colum
of Table 4, 28% of low-volume landfills would haveaéor positive) impact on nearby property
values, while 72% would have negative impacts. htrast, 99.8% of high-volume landfills
would be expected to have negative impacts on ngadperty values.

The studies listed in Table 4 assume differentiablamits for the landfill’s potential
impact on house pric€. Combining the estimated MIP per mile with the assd spatial limit
on the impacts provides an estimate of the peiogpaict that the landfill has on a house located
immediately adjacent to the landfill boundary, camgal to a similar house located outside the
region impacted by the landfiif:'* These are presented in Table 3. A second metgsimalas
conducted for these total impact estimates. Aghmtotal impact on the value of an adjacent
property varied depending on the volume of wastepted at the landfill. The estimated
coefficients from this meta-analysis on total imgaare presented in the second column of Table
4. On average, the total impact on the price af@sh located adjacent to a low-volume landfill
is 2.47%. For a high-volume landfill, the averaggl impact on an adjacent property’s value is
12.91%. Among low-volume landfills, 80.0% are expeélcto have negative impacts on adjacent
property values, while 20.0% have no impact or pasimpacts. Among high-volume landfills,
the proportion of landfills that are expected todnao impact on adjacent property values is
essentially zero (5.3x19), implying that all landfills that accept higheslumes of waste have

negative impacts on adjacent property values.
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IV.DISCUSSION

The results show that landfills do not always depnessby property values. The
estimated MIP for Western Berks landfill was essgiytzero, and was estimated with high
precision. The meta-analysis of available langfibperty value impact studies showed that 20-
28% of landfills that accept low volumes of wastednaw impact on nearby property values.
However, all landfills that accept high volumes of tedsave negative impacts on nearby
property values.

These meta-analysis results are consistent withqure within-study comparisons of
landfills operating at different scales. Lim andsBos (2003) compared two landfills in
Toronto, Ont., and found that the landfill that geel a higher volume of waste had a larger
property value impact than the landfill that aceejpa lower volume. Similarly, in this study, the
two landfills that accepted high volumes of wasté siatistically significant negative impacts
on nearby property values, while the landfill thec¢epted less waste did not. The meta-analysis
confirms those within-study results, and demonsiratatistically that high-volume landfills do
indeed have larger impacts on nearby property gaugn low-volume landfills.

One would similarly expect that a landfill's promimenon the landscape would help
determine whether and how much it impacts nearbygrtpwalues. The results presented here
for the three Berks County landfills were consistgith that conjecture. Anstine (2003) also
found that the degree to which a facility impactednby property values depended on whether it
was visible from the surrounding area. SimilarlyteH1998) found that only when buyers were
aware of the presence of a landfill were propertyesbid down. Unfortunately, prominence
on the landscape could not be included as an exfggnvariable in the meta-analysis, because it

could not be objectively measured for all landfillBhis is an important limitation because less-
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prominent landfills will tend to be smaller in fooitt and accept lower volumes. It may be
difficult to disentangle the impacts of prominera® volume accepted. Volume of waste
accepted, as measured in this analysis, shouldftrerbe viewed as a proxy variable that
captures both scale of operation and prominendb@tandscape.

The meta-analysis presented here suffers fromghallimitation that it is confined to
published studies. Studies may have been condtiwedhiled to show an impact on property
values where the authors or journal editors chos®t@ublish the results. To the extent that this
“file drawer” bias exists, the results presentecehveould tend to overestimate the average
impact of landfills on property values, and undenesate the proportion of landfills with no
impact.

With that caveat, the results of the meta-analyarsprovide landfill permit applicants,
permitting agencies and local citizens useful infation on the potential impact that a landfill
could have on nearby property values. In particuleey emphasize the important point that the
impact will vary across landfills. Some of this iadilon can be predicted, depending on the scale
of operation of the landfill. However, there will rem&ome uncertainty over the magnitude of
the impact from a landfill. The meta-analysis preésd here can be used to generate a

distribution of the possible impacts.

V.CONCLUSION
While most previous hedonic pricing studies hav@nghthat landfills depress nearby
property values, some have found no impact. Howeyrexious studies that failed to detect an
impact were based on small samples, so that tlaiststal power to detect a property value

impact was limited. A large-sample hedonic price @sgion was estimated for three landfills in
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Pennsylvania. Two large, prominent landfills depeessearby property values, while a small,
inconspicuous landfill had no impact. This lasutes the first time that a large-sample study
has shown no impact from a landfill on nearby propealues.

A meta-analysis was conducted that included alllalvls hedonic price studies of the
impact of landfills on nearby property values.Howed that landfills that accept high volumes of
waste (500 tons per day or more) have a greatercingpanearby property values than landfills
that accept low volumes. On average, a high-voluméfilawill depress the value of an
adjacent property by 12.9%. This impact decreast#sdistance from the landfill at a gradient
of 5.9% per mile. A low-volume landfill will depre#ise value of an adjacent property by only
2.5%, on average, with a gradient of 1.2% per mile.

A second important finding of the meta-analysihat teven within landfill classes, there
is important heterogeneity among landfills in th@operty value impacts. This means that some
landfills will have higher than average impact, wiataers will have lower than average impact.
In fact, 20-28% of low-volume landfills will have mmpact at all (or possibly a positive impact)
on nearby property values. All high-volume impactl megatively affect nearby property
values. The results of the meta-analysis can be lng@ermitting agencies or local citizens to

estimate the range of possible property value ingg@aom an existing or proposed landfill.
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Endnotes

! If the change affects many or all houses in theketathen the problem is much more complex,
because the hedonic price function itself shifta assult of the change.

% The result discussed here is for the Westlakefilan@he authors estimate hedonic regressions
for five landfills, but report results for only twd-or the other regression reported, the Jennings
Road landfill, the estimated coefficient on distaeannot be interpreted as a MIP for distance,
because the sample includes sales that occurredtprihe opening date of the landfill.

% For both Philadelphia and Allentown, distance is smead to commuting waypoints, through
which most traffic from the county must travel.

* For a dummy variable,;Xthe percent difference in house price fgFX verus %=0 is given

by 1-exp(8;), which for smalp; is closely approximated Ify.

® To save space, estimated coefficients for dummiabkes for township and month-of sale are
not reported. Complete results for both hedonicepregressions are available from the author.
® Regression results for the first regression farades other than landfill proximity were

similar to those presented in Table 2.

" Some studies are excluded from Table 3 becaugautfeel dummy variables to measure
proximity, rather than continuous measures, sodaiulation of a MIP per mile is not possible.
These include Baker (1982); Zeiss and Atwater (198%J,Bleich, Findley and Phillips (1991).
Hite, Chern and Hitzhusen (2001) are not includefiable 3 because information needed to
calculate an MIP as percent of house price wasvalable.

8 Because Bouvier et al. (2000) use inverse of distdo the landfill as a measure of proximity,

the MIP varies with distance. The estimates in @ &bére the calculated MIP per mile at a
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distance of one mile from the landfill, halfway frahe landfill to the outer edge of the study
area.

® Where daily tonnage was not reported in the oailgitudy, it was obtained from secondary
sources, usually the state environmental agencurive® accepted could not be measured for the
two studies that included multiple landfills, anéyrare excluded from estimations that include
that explanatory variable.

19500 tpd translates into about 25 long-haul troalls per day, or about 50 loads using local
collection trucks. When tons per day is included asntinuous variable, the estimated
coefficient is positive but not statistically si§oant.

1 An additional estimation showed thatdid not vary significantly between high-volume
landfills and low-volume landfills, so a common esdie ofo, is used.

12 Havlicek, Richardson and Davies (1971) do not repepatial outer limit to their dataset, but
do state that the data was collected from “themmghood(s) around each of five solid waste
disposal sites...” Using a reasonable conjecturédar large these neighborhoods might be, an
outer limit of 0.5 miles is assigned to this study.

13 The model used by Bouvier et al., which measuredipity using inverse distance, is
undefined at the landfill boundary. For that stuiig total impact is measured at ¥ mile from
the landfill boundary.

14 If the study area for a hedonic regression is emtian the area impacted by the landfill, the

total impact estimates listed in Table 3 will be 8arahan the true total impact of the landfill.
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Table 1. Landfill Price Impacts within Concentrimgs’

Pioneer Crossing Rolling Hills

Western Berks

Within 1600 m -0.10779 -0.16532 0.01341
(5.52) (3.50) (0.67)
1600 to 3200 m -0.07247 -0.10083 0.01864
(5.36) (2.88) (1.86)
3200 to 4800 m 0.01591 -0.02926 0.01803
(1.64) (1.85) (2.36)

4 t-statistics in parentheses.
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Table 2. Hedonic Price Regression Results

Parameter Standard

Explanatory Variable Units Estimate Error t-Stat

Intercept a

Year of Sale
Sold in 1999 1=yes -0.01278 0.00400 -3.19
Sold in 2000 1=yes -0.02777 0.00400 -6.93
Sold in 2001 1l=yes -0.03175 0.00422 -7.53
Sold in 2002 1l=yes -0.05856 0.0332 -1.76

Structural Characteristics
Living Area sq. feet 0.0003205 0.0000090 35.46
Living Area Squared Sq. feet -1.531E-08 1.586E-09 -9.65
Lot Size Acres 0.26951 0.00785 34.33
Lot Size Squared Acres -0.04698 0.00196 -23.97
# Bedrooms # 0.01890 0.00275 6.86
# Full Bathrooms # 0.06444 0.00410 15.73
# Half Bathrooms # 0.02944 0.00377 7.81
Basement 1=yes 0.08354 0.00669 12.49
Stone Exterior 1=yes 0.17782 0.01222 14.55
Brick Exterior 1l=yes 0.05597 0.00458 12.21
Masonry Exterior 1l=yes 0.04025 0.00551 7.30
Central Air Conditioning 1l=yes 0.05603 0.00441 12.71
Physical Condition (1=ExcInt., 4=hai -0.07948 0.00604 -13.16
Detached 1l=yes 0.12956 0.00676 19.16
Age of House years -0.00401 0.00024 -16.76
Age Squared years 0.0000031 0.0000022 1.38

Neighborhood Variables
Distance to Reading miles 0.00171 0.00216 0.80
Distance to Allentown miles -0.00547 0.00187 -2.92
Distance to Philadelphia miles -0.00338 0.00197 -1.72
Slope at House Site % -0.00371 0.00080 -4.64
Elevation at House Site meters -0.000432 0.000073 -5.92
Relative Elevation meters 0.00291 0.00017 17.60
Average PSSA Test Score no units 0.00780 0.00112 6.95
Within 10km of PCL 1=yes 0.01553 0.01598 0.97
Within 10km of WBL 1=yes 0.02974 0.00892 3.34
Within 10km of RHL 1=yes 0.04468 0.01029 4.34
Industrial Land within ¥4 mi % -0.23728 0.03295 -7.20
Industrial Land ¥4 to % mi % -0.09586 0.03338 -2.87

Landfill Proximity
Distance to PCL (2 mi limit) miles 0.10860 0.01417 7.66
Distance to WBL (2 mi limit) miles -0.01159 0.01511 -0.77
Distance to RHL (3 mi limit) miles 0.07209 0.01782 4.04

& Coefficients for intercept, township dummies armhih of sale dummies available from the author
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Table 3. Review of studies estimating landfill Beyprice impacts.

Outer House Price
Limit of Waste Impact per Mile LF Boundary vs
Sample Impact Volume (MIP) Outer Limit

Study Location Landfill Size (miles) (tpd) % S.E. % S.E.

Havlicek, Richardson and Davidsort Wayne, IN  various 182 0.5 na 19.76 9.07 9.88 4.54

Gamble et al. Boyertown, PA  Boyertown 137 1 200 6.70 3.81 6.70 3.81
Nelsen, Genereaux and

Genereaux (1992) Ramsey, MN Anoka 708 2 500 6.20 1.47 12.40 2.94

Nelsen, Genereaux and Eden Prairie, Flying Cloiid 436 3 1200° 2.64 1.11 7.91 3.33

Genereaux (1997) MN Flying Clobid 143 3 1200 4.32 1.19 12.95 3.58

Flying Cloud 65 3 1200¢ 8.43 3.21 25.30 9.62

Lim and Missios Toronto, Ont. Keele 331 1.9 7671 3.65 1.83 6.93 3.48

Britannia 1139 19 456 2.21 0.96 4.21 1.82

Thayer, Albers and Rahmatian Baltimore, MD  various 2323 7.6 n.a. 1.30 0.51 9.41 3.50

Reichert, Small and Mohanty Cleveland, OH Westlake 573 1 155. -0.87 5.62 -0.87 5.62

Bouvier et al. Massachusetts Hudson 47 2 248 2.80 4.86 9.34 15.71

Ware 67 2 5 -0.73 3.09 -259 11.18

This study Berks Cty, PA  Pioneer Crossing 11069 2 1000 10.86 1.42 19.52 2.28

Rolling Hills 11069 3 2400 7.21 1.78 19.45 4.32

Western Berks 11069 2 350 -1.16 1.51 -2.34 3.09

2 low-priced homes? medium-priced home$:high priced home$, estimated.
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Table 4. Estimation results.

% Impact per

% Impact at

Parametér Mile (MIP) LF Boundary
Intercept Bo) 1.18 2.47
(1.84) (2.79)
High Volume (;) 4.74 10.44
(=500 tpd)) (2.09) (3.47)
Std. Dev. é.) 2.01 2.93
(0.90) (2.16)

@ standard errors in parentheses
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