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This paper examines potential property value impacts when a nuclear power plant closes and spent fuel remains
on site. We conﬁrm earlier research that fails to ﬁnd an impact on property values of proximity to a nuclear
power site. Another contribution of this paper is our ﬁnding that a one percentage point increase in property
taxes is associated with a 4.31% decrease in the sale price of a home. These results provide evidence for a
positive impact of operating nuclear facilities on surrounding communities in the form of reduced residential
property taxes for a given level of public expenditures.

1. Introduction
The Nuclear Waste Policy Act of 1982 assigned the responsibility for
spent nuclear fuel disposal to the Department of Energy (DOE), with
amendments selecting Yucca Mountain in Nevada as the primary candidate site for a permanent geological repository (U.S. Congress, 1983).
The law requires the DOE to begin moving spent fuel to the repository
by 1998. However, the project was terminated in 2010 before any spent
fuel was moved, and all spent fuel will now remain at the reactor sites
where it was produced in independent spent fuel storage installations
(ISFSI) until a new solution is agreed upon and implemented.
At the same time, the combination of low fossil fuel prices, subsidies
for wind and solar power, wholesale electricity markets, and high
maintenance costs of aging plant infrastructures are inﬂuencing nuclear
power plant operators to announce planned closures of these facilities
in advance of the expiration of their operating licenses. Vermont
Yankee was retired by Entergy Corporation in November 2014 in response to low energy prices (“Nuclear power plant announces layoﬀs,”
2014), raising concerns about future power system reliability in the
Northeast (ISO New England, 2018, 4). In Illinois, Exelon Generation
reversed its decision to shut the Clinton and Quad Cities Nuclear Generating Stations following state legislation that provides subsidies to
support the maintenance and continued operation of the plants (Exelon
Generation, 2016). In June 2016, PG&E Corporation withdrew their
operating license renewal application for their Diablo Canyon Power
Plant in San Luis Obispo County, California, citing the challenge of
managing a large base-load power source in the presence of increasing
reliance on intermittent power generation from wind and solar sources
(PG&E, 2016). The plant is expected cease operating when the reactor
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operating licenses expire in 2024 and 2025 (“California PUC OKs PG&E
closing Diablo Canyon”, 2018). A deal between New York Governor
Andrew Cuomo and Entergy Corporation announced in January 2017
will result in the Indian Point Energy Center in Buchanan, NY, closing
in advance of the expiration of its operating license (Press Oﬃce of New
York Governor Andrew M. Cuomo, 2017).
As these nuclear power plants begin the process of closing and decommissioning, an important policy question is raised: what happens to
residential property values in communities when a nuclear power plant
stops operating? This paper will investigate possible property value
impacts via two mechanisms using a hedonic price model for residential
properties in Lake County, Illinois, within a 10 km radius of the spent
nuclear fuel storage at the site of the former Zion Nuclear Power
Station. First, we will consider the impact on property values of
proximity to spent fuel at the site of a former nuclear power plant.
Second, we will consider what happens to property values in a town
following a decline in property tax payments from a non-operating
nuclear power plant.
Several characteristics of the spent nuclear fuel storage site in Zion,
Illinois, allow us to overcome confounding factors in past research on
nuclear power and fuel storage sites, as well as past research on property taxes. The Zion location was undeveloped land near a residential
area at the time of its selection for a power plant rather than in an area
already dominated by heavy industry. The plant stopped operating in
1997 (Nuclear Regulatory Commission, 1997), 15 years prior to the
earliest sales records in our dataset. As a result, the plant is no longer a
major employer, and the plant site is not a source of traﬃc noise or
congestion, though the existence and location of the site is well-known
in the community (Carpenter, 2017). Rather than reduce overall
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characteristics that is embedded in a good's ﬁnal market price
(Lancaster, 1966; Rosen, 1974). If the characteristics are well-deﬁned
and measureable, such as the average horsepower of a car, their implicit prices can be derived statistically (Griliches, 1961; Taylor, 2017).
The location of residential properties in space adds additional dimensions to the analysis of implicit prices for product attributes. Levels of
public services and property tax payments are determined by the tax
districts in which a home is located. And home buyers will pay more to
be close to things from which they derive utility, like parks, or to avoid
being close to things that give them disutility, like unpleasant noises
and smells.
Harris et al. (1968) provide an early empirical test of the theory of
hedonic prices with respect to commuting times, residential property
prices, and income elasticities. Environmental disamenities were another pioneering application of this technique, with studies like
Blomquist (1974) measuring the impact on property values of proximity
to a municipal coal ﬁred power plant and Ridker and Henning (1967)
measuring the impact of air pollution levels on residential property
values. The impact on residential property values of environmental
amenities, such as proximity to open space (Lutzenhiser and Netusil,
2001), parks (Espey and Owusu-Edusei, 2001) and clean air (Harrison
and Rubinfeld, 1978) have also been studied. More recently, Kinnaman
(2009), Guignet (2013), and Kiel and Williams (2007) have measured
the negative impacts on home prices associated with proximity to
noxious facilities and toxic waste, and Muehlenbachs et al. (2015) ﬁnds
evidence of a negative impact on housing values of shale gas development that is mitigated by the positive impacts of lease payments to land
owners from energy companies. An important recent development in
the analysis of housing markets is the incorporation of equilibrium
sorting into hedonic models (Kuminoﬀ, 2013).
A large body of published work using hedonic price analysis has
demonstrated statistical associations between home prices and proximity to amenities and disamenities. However, the existing literature
investigating the impact on housing values of nuclear power facilities
and spent fuel has failed to establish a link between proximity to these
sites and a decline in home prices (Nelson, 1981, Gamble and Downing,
1982; Clark et al., 1997; Metz and Clark, 1997; Yamane et al., 2013).
The lone exception of which we are aware is Clark and Allison (1999),
which ﬁnds a disamenity impact of proximity to the former Rancho
Seco plant site near Sacramento, California, the magnitude of which
had been decreasing with time. Several factors have been suggested as
contributing to these overall results, including positive income and
employment spillover impacts of the plants, and countervailing disamenity impacts associated with traﬃc from plant employees traveling
to and from work. There is evidence that home owners and buyers have
negative perceptions of nuclear power plants and spent fuel storage
(Webb, 1980; Hageman, 1981; Bassett et al., 1996), and that public
opinion of nuclear facilities following the Fukushima Daiichi incident
was poor (Huang et al., 2013; Bird et al., 2014). However, these perceptions of risk and stigma do not appear to translate into systematic
evidence of a reduction in home sale prices associated with proximity to
a nuclear power plant or fuel storage.
An additional characteristic of a home that may inﬂuence its sale
price is the basket of property taxes and public services associated with
its location. Nuclear power plants may inﬂuence home values in their
surrounding communities through payments, either property taxes or
negotiated payments in lieu of taxes, made by the plant that allow for a
higher level of public services for a given level of property taxes. During
its last full year of operation, property tax payments associated with the
Zion Nuclear Power Station comprised 55% of overall tax revenues in
the township of Zion, eﬀectively reducing the residential property tax
liability for a particular level of public services. Holding the level of
public services constant, one can expect that a lower residential property tax rate will be reﬂected in higher property values, as the diﬀerential stream of future liability payments is capitalized into the ﬁnal
sale price of a home. This positive inﬂuence of industrial tax payments

property tax revenues and public expenditures following the closure of
the plant and the loss of its tax revenues, the taxing districts that had
beneﬁted from these tax revenues decided to keep revenues more or less
constant—the lost revenues from the plant were replaced by increasing
the taxes on other property tax payers. Results from our analysis may
provide some insights into possible outcomes for residential property
values at other sites where nuclear power plants are preparing to close
or are undergoing decommissioning.
Founded in 1901 as a Christian utopian industrial cooperative
community, Zion, Illinois, is located about 50 miles north of downtown
Chicago and four miles south of the Wisconsin border on the shore of
Lake Michigan. Undeveloped lakefront land in Zion was selected by
Commonwealth Edison as the site for a nuclear power facility in the late
1960s. At the time the plant began operating, the small town was still
struggling following the loss of a major employer, a mechanical lace
factory, which closed in the early 1950s. The Zion Candy Factory, another major employer in the town that had its start as part of the Zion
Institutions and Industries cooperative, was shuttered in the 1980s
(Cook, 1996). The Zion nuclear plant stopped operating in 1997, 15
years prior to the end of its operating license in 2012 (Nuclear
Regulatory Commission, 1997). In 1996 property tax payments from
the Zion nuclear plant comprised 55% overall tax revenues in the
township. Following the closure of the plant, the burden of approximately $28 million in lost tax revenues from the plant (in 2016 dollars)
was shifted to other local property owners, nearly doubling their total
tax burden, while local public expenditures decreased by 10% (Knabel,
2017).
This paper uses a hedonic price model to examine the potential
impacts on a community when a nuclear power plant stops operating
and spent fuel remains on site, impacts that may persist long after the
plant is shut down. Our research conﬁrms the results of earlier studies
that fail to ﬁnd an impact on residential property values of proximity to
a nuclear power facility or its associated spent fuel (Nelson, 1981,
Gamble and Downing, 1982, Clark et al., 1997, Metz and Clark, 1997).
A second contribution of this paper concerns the impact on home sale
prices of changes in property taxes following a nuclear plant closure.
The decision of city oﬃcials to keep total revenues relatively constant
following the closure of the plant allows us to estimate the impact of
property taxes on property values. We ﬁnd that a one percentage point
increase in property taxes is associated with a 4.31% decrease in the
sale price of a home, or $5371 in 2016 dollars for the mean property.
Based on the estimated coeﬃcient, the consumer's discount rate with
respect to property tax diﬀerentials can be calculated as 6.95%.
We fail to ﬁnd evidence of an impact of proximity to spent nuclear
fuel and a former nuclear power generation facility on residential
property values. However, these results suggest the existence of a positive impact of operating nuclear facilities on surrounding communities in the form of reduced residential property taxes for a given level
of public expenditures. Stated a diﬀerent way, when the property tax
payments from a nuclear power generation facility cease, the subsequent increases in residential property tax rates required to maintain
the previous level of public expenditures appear to have a negative
impact on the sale prices of homes. These results are relevant not only
for understanding the impacts of changing property taxes at other
former nuclear power plant sites, but also for any communities whose
property tax revenues are dependent on a large industrial or commercial tax payer.
2. Literature review
The theory of hedonic prices and the associated applied literature
suggests that the ﬁnal market price of a good or service can be broken
down into constituent non-market characteristics that provide utility to
the buyer. While consumers do not purchase product characteristics on
the market directly, there exists an implicit market for these characteristics. Consumers have an implicit willingness to pay for
434
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which the property is located. Features of the site of the former nuclear
power plant in Zion, Illinois, allow us to design a research strategy to
overcome confounding factors in past research on both nuclear power
sites and property tax capitalization. However, recent developments in
equilibrium sorting research (for example, Kuminoﬀ et al., 2013) remind us that neither nuclear power plants nor people are located at
random. The extent to which these results can be generalized to other
sites will depend on the extent to which those sites exhibit the same
sorting characteristics as the site of the former nuclear power generation facility in Zion, Illinois.

on home prices would not be unique to nuclear power plants, but would
also apply to any large industrial or commercial facility whose property
tax payments comprise a substantial proportion of the overall tax base
of its community.
Marshall discusses the capitalization of local property tax diﬀerentials into home sale prices (Marshall, 1920, G.11–16), and distinguishes between taxes that he calls onerous and ones that are beneﬁcial
or remunerative. An onerous tax pays for things like interest payments
not directly valuable to the local tax payer. On the other hand, a beneﬁcial tax pays for things that, due to natural monopolies or economies
of scale, are useful to residents and that the public sector can provide
more cheaply than individuals can purchase. If the public sector can
obtain these goods at a lower cost than the household could, these
economies of scale may result in a positive relationship between
property tax rates and home sales prices. However, if local property
taxes pay for goods and services that exhibit diseconomies of scale or
that homebuyers do not enjoy, increases in property taxes may be negatively correlated with home sale prices. Beneﬁcial taxes might be
expected to increase house values while onerous ones might be expected to decrease them.
Tiebout (1956) proposes a model of equilibrium local taxation and
public goods provision in which households can sort themselves between jurisdictions to select the basket of local taxes and public services
that maximize the household's utility. Oates (1969) provides the original empirical test of Tiebout's model, ﬁxing the household's discount
rate at ﬁve percent to measure the extent of property tax capitalization
reﬂected in the sale prices of homes, concluding that property taxes are
fully capitalized. Yinger et al. (1988, 16–27, 32–36) provide a review of
property tax capitalization studies, and show that the discount rates
either inferred or assumed in these studies range from three percent to
11.4%.
Following Marshall, the relationship between property tax rates and
home sale prices is not theoretically clear and is diﬃcult to estimate
empirically because local property taxes pay for goods and services that
home owners may enjoy. Higher tax rates, in general, are correlated
with higher levels of public services. Thus, both the tax rate and a proxy
for the measure of services, for example school quality, can’t both appropriately be included on the right-hand-side of a hedonic price
equation. More recent studies by Feldman (2010) and Gallagher et al.
(2013) attempt to use unique research designs to circumvent this empirical issue, with Feldman (2010) taking advantage of a change in the
tax code as a natural experiment and Gallagher et al. (2013) including
only very small homes in their sample to avoid public school amenity
impacts. Both studies ﬁnd that property taxes are fully capitalized into
home values.
The discount rate selected for analysis matters, as even small differences in the discount rate can have large impacts on decisionmaking. Two studies measuring individual discount rates for durable
household appliances indicate that the consumer's discount rate may be
higher than the ﬁve percent assumed by Oates (1969). Hausman (1979,
50–51) calculates an individual discount rate between 14.8% and
26.4% for household appliances, and Dubin and McFadden (1984, 354)
similarly estimate an individual discount rate of 20.5%. The Oﬃce of
Management and Budget (1992) suggests a discount rate of seven
percent as a baseline for beneﬁt-cost analysis of federal programs, a
value intended to reﬂect private returns to invested capital. The magnitude of the household's discount rate with respect to property tax
diﬀerentials will depend on whether home buyers see residential
property more like a long-term ﬁnancial asset or an air conditioner.
The existing theoretical and empirical literature reviewed here
suggests that residential properties are goods comprised of both physical and location-speciﬁc characteristics, and that buyers willingness to
pay for these characteristics can be statistically isolated. These characteristics include the attributes of the home such as the size and
number of bathrooms, the proximity to amenities or disamenities, and
the property taxes and public goods associated with the jurisdictions in

3. Data
Lake County, Illinois, Assessor's data for residential improved
properties sold between January 1, 2013 and September 22, 2016 were
obtained from the Lake County Assessor's Oﬃce. ArcGIS was used to
measure the point distance from each parcel to the spent nuclear fuel
site in Zion, Illinois. The ﬁnal sample was further restricted to include
properties in Lake County within 10 km of the spent nuclear fuel storage site and that sold for at least $50,000 and for less than $1000,000
with lot sizes under four acres and home sizes under 5000 square feet,
leaving 3067 properties without missing data. Properties sold for under
$50,000 were excluded because they do not represent typical market
transactions: tear-downs, homes requiring major renovations, or
transactions that were not arm's length. Similarly, properties sold for
over $1000,000 had exceptional characteristics that made them not
representative of typical homes in this market. The lot size was restricted to below four acres because these larger properties were unrepresentative of the overall housing market in the area, and were likely
the sites of future subdivisions.
These properties are located in six towns: Zion, Waukegan, Beach
Park, Winthrop Harbor, Wadsworth, and Gurnee. A list of the property
characteristics, descriptive statistics, and hypothesized impact on sale
prices are reported in Table 1 below.
The Real Sale Price is the sale price of the property in 2016 dollars.
The Real Assessed Value is the value assigned by the Lake County
Assessor for property tax purposes in 2016 dollars. Bathrooms is a whole
number that indicates the number of full bathrooms in the home. > =
Average Condition is a dummy variable set equal to one if the property
was evaluated by the assessor as being in at least average physical
condition, and zero otherwise. Central AC is a dummy variable set equal
to one if the property has central air conditioning, and zero otherwise.
Distance to Nuclear Site is the distance to the spent nuclear fuel storage
location in Zion, Illinois, in kilometers. Dist. To Commuter Rail is the
distance to the nearest Metra commuter rail station in kilometers.
Distance to Lakefront is the distance to the shore of Lake Michigan in
kilometers. Tax Rate is the reported 2015 tax year property tax rate for
Table 1
Sample descriptive statistics.
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Variable

Mean

Std. Dev.

Min

Max

Pred. Sign

Real Sale Price
Real Assessed Value
Bathrooms
Average Condition
Central AC
Distance to Nuclear
Site
Dist. To Commuter
Rail
Distance to Lakefront
Tax Rate
Building Size
Fireplaces
Year Built
Lot Size

$124,558
$37,342
1.614
0.998
0.653
6.015

$56,673
$16,844
0.599
0.044
0.476
2.265

$50,610
$6847
1
0
0
1.201

$775,643
$126,014
4
1
1
10.000

n/a
n/a
+
+
+
?

5.563

2.501

0.262

10.151

?

3.893
16.582
2486
0.451
1970
14,009

1.860
2.817
832
0.562
25.819
14,323

0.333
9.928
536
0
1846
2335

9.799
21.456
4992
3
2015
174,240

?
–
+
+
+
+
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Fig. 1. shows the location of the Zion Nuclear Site and surrounding area.

that quarter, and equal to zero otherwise. The reference quarter is the
ﬁrst calendar quarter of the year—January through March. Year corresponds to a series of annual dummy variables that are set equal to one
if the property was sold in that year, and equal to zero otherwise. The
reference year is 2013.
The model was estimated several ways. First, the model was estimated using an ordinary least squares semi-log functional form, following the suggestion of Cropper et al. (1988) for hedonic price models
in danger of omitted variable bias. More recent research on hedonic
functional forms suggests dealing with omitted variables using spatial
ﬁxed eﬀects (Kuminoﬀ et al., 2010). However, since part of our objective is understanding the relationship between property taxes—which are set at the municipal level—and housing values, we will focus
our discussion on the models estimated using the functional form suggested by Cropper at al. (1988). The full results of the model with
municipal-level controls, which contain the anomalous ﬁnding that
proximity to the nuclear site is an amenity, are presented in the
Appendix A Additional models estimated individually for each municipality and with additional spatial controls are also presented in the
Appendix A. While Nelson (1981) and Gamble and Downing (1982)
used a linear model speciﬁcation, the semi-log model is consistent with

the individual property. Building Size is the size of the dwelling in
square feet. Fireplaces is a whole number that indicates the number of
ﬁreplaces. Eﬀective Year Built is the year the structure was built, adjusted by the assessor to account for major renovations. Lot Size is the
size of the property's lot in square feet (Fig. 1).
4. Methods
A standard hedonic home price model was speciﬁed for the sales
data and property characteristics as follows:
ln(Nominal Sales Price) = f (Physical Characteristics, Tax Rate,
Distance to Nuclear Site, Quarter, Year)
The dependent variable is the natural log of the nominal sales price
of the home. Physical Characteristics are the number of bathrooms, the
building condition, the presence of central air conditioning, the
building and lot sizes in hundreds of square feet, the number of ﬁreplaces, and the eﬀective year built. The Tax Rate is the reported 2015
tax year property tax rate for the observation. The Distance to Nuclear
Site is the distance to the spent nuclear fuel storage site location in Zion,
Illinois, in kilometers. Quarter corresponds to a series of quarterly
dummy variables that are set equal to one if the property was sold in
436
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research on nuclear power and fuel storage sites, such as the traﬃc
disamenity eﬀects and the employment and income beneﬁts associated
with large industrial facilities like nuclear power plants. The Zion location was undeveloped land near a residential area before the plant
was built, rather than an area dominated by heavy industry, and the
character of residential properties in the 10 km area surrounding the
plant is not unlike that of a typical exurban area. Thus, estimates for the
distance to the spent nuclear fuel storage site are not confounded with
other proximate industrial disamenities. These results conﬁrm the
ﬁnding from previous hedonic studies that failed to establish a link
between proximity to these nuclear power generation and spent fuel
storage sites and a decline in home prices (Nelson, 1981, Gamble and
Downing, 1982, Clark et al., 1997; Metz and Clark, 1997).
The public ﬁnance decisions of Zion Township also make this location ideal for investigating the impact on residential property values
associated with the decline in the property tax or payments in lieu of
taxes from a nuclear power plant when the plant stops operating. While
total property tax revenues have decreased in real terms by 10% since
the plant closure, the proportion of those taxes paid by property owners
other than the Zion plant have increased by 93%. Thus, while total
revenues have remained close to constant, the tax burden has shifted
from the Zion nuclear power plant to residential and commercial
property tax payers, allowing for something of a natural experiment.
These results indicate that a one percentage point increase in property
taxes is associated with a 4.31% decrease in the sale price of a home, or
$5371 in 2016 dollars for the mean property in the sample. If full
property tax capitalization is assumed, the homebuyer's discount rate
with respect to property tax diﬀerentials can be calculated as 6.95%.
This is higher than the ﬁve percent assumed in the seminal Oates
(1969) study, but lower than the values calculated by Hausman (1979)
and Dubin and McFadden (1984). The proximity of our calculation of
an implicit 6.95% discount rate to the Oﬃce of Management and
Budget (1992) guideline of seven percent suggests homebuyers see their
homes as something closer to a ﬁnancial asset than a consumer durable
good like an air conditioner. Put another way, if a discount rate of seven
percent is assumed, we ﬁnd full capitalization of tax rate diﬀerentials
into the sales price of homes.
These ﬁndings are consistent with reports of homeowners in Zion
complaining that they are unable to sell their homes due to the high
property tax rates (Carpenter, 2017), which are on average 20.4%
higher for sample observations in Zion than the observations in other
towns. Because of the oblong shape of the city of Zion, there does not
appear to be excessive correlation between distance to the nuclear site
in Zion and the tax rate, with a pairwise correlation of −0.4467.
However, the strong link between property tax rates and municipalities
in the sample causes some potential problems for the use of these jurisdictions as control variables or for models estimated at the individual
municipal level.(Table 3)
While these ﬁndings hold for the area surrounding the former nuclear power generation facility in Zion, Illinois, some caution is required in the interpretation of results in light of recent developments in
equilibrium sorting research for housing market analyses (for example,
Kuminoﬀ et al., 2013). The extent to which these results can be generalized to other sites will depend on the extent to which those sites
exhibit the same mix of residents and area characteristics as the site of
the former nuclear power generation facility in Zion, Illinois.

the remaining hedonic literature on residential proximity to nuclear
sites (Clark et al., 1997, Metz and Clark, 1997, Clark and Allison, 1999).
Second, as a robustness check and to account for possible diﬀerences in
sensitivities to property characteristics across the range of property
values, the same model was estimated using a quantile regression at the
25th, 50th, and 75th percentile values of the dependent variable. A
third robustness check is provided by the estimation of a maximum
likelihood spatial-autoregressive model with spatial-autoregressive
disturbances (Drukker et al., 2011) to test for possible bias in the OLS
coeﬃcients due to spatial autocorrelation.
Once the model is estimated, it is possible to calculate the property
buyers’ nominal discount rate with respect to property tax diﬀerentials
if we assume full property tax capitalization (Oates, 1969). The net
present value (NPV) of incurring $1 in additional residential property
tax payments Δτ can be calculated as:
N

NPV = Δτ ∑
n=1

1
(1+i)n

where i is the discount rate and N is the life of the house. If one assumes
the house will exist for a long time, the summation can be simpliﬁed to
1/ i (Yinger et al., 1988, 1–2) giving NPV = ∆τ/i , or rearranging:

i = ∆τ/NPV
For the mean real assessed property value in the sample of $37,329,
a one percentage point increase in the property tax rate implies an
additional ∆τ = $373.29 annual property tax payment. The coeﬃcient
of the Tax Rate in the semi-log regression reported below gives an approximate estimated eﬀect of a one percent increase in the property tax
rate on assessed property value. This value multiplied by the mean real
sales price of property in the sample of $124,562 will give the estimated
reduction in home sales price associated with a one percentage point
increase in the property tax rate, or NPV, assuming the ratio of sales
value to assessed value remains the same. These values for ∆τ and NPV
substituted into the foregoing formula give the estimated capitalization
rate i , as will be brought out below.
5. Results
The full model output is presented in Table 2 below. For the OLS
and maximum likelihood spatial-autoregressive model results, all of the
coeﬃcients are of the expected sign and magnitude with p < 0.01
except a dummy variable measuring the condition of the property, with
p < 0.05. In the OLS results, the coeﬃcient for Tax Rate indicates that
a one percentage point increase in property taxes is associated with a
4.31% decline in the sales price of a home. The coeﬃcient for Distance
to Nuclear Site is small in magnitude and has the negative sign of an
amenity, though is not distinguishable from zero. The results for the
maximum likelihood spatial-autoregressive model are consistent with
the results of the OLS model, providing evidence that the OLS results
are not biased by spatial autocorrelation. The results for the quartile
regression are robust, though the variable capturing better than average
condition loses signiﬁcance due to the small number of properties rated
as less than average condition. Tables for a model with municipal-level
control variables, a model with additional spatial control variables, and
models estimated for individual municipal-level samples are presented
in the Appendix A.

7. Conclusion
6. Discussion
While previous studies have found evidence that home owners and
buyers have negative perceptions of nuclear power plants and spent
fuel storage (Webb, 1980; Hageman, 1981; Bassett et al., 1996), our
ﬁndings indicate that these perceptions do not appear to translate into
market behavior. Metz and Clark (1997, 573) note that while we might
expect spent nuclear fuel and power generation facilities to have a
detrimental impact on nearby residential property values due to a

The area surrounding the spent nuclear fuel storage site in Zion,
Illinois, is an ideal location for an investigation of the potential impacts
on residential property values that persist long after a nuclear power
plant stops operating and spent fuel remains on site. The Zion plant
stopped operating 15 years prior to the earliest transactions in our
dataset. This allows us to overcome confounding factors in past
437
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Table 2
The impact of property characteristics on home sale price.
OLS

SARM (ML)

Quantile Regression
q25

***

Bathrooms
> =Average Condition
Central AC
Nuclear Site Distance (km)
Tax Rate
Building Size (100s sqft)
Fireplaces
House Build Date
Lot Size (100s sqft)
Quarterly Dummy Series, Reference is Q1
Q2
Q3
Q4
Yearly Dummy Series, Reference is 2013
2014
2015
2016
Constant
N
R-Squared

***

q50
***

q75
***

0.0808
(0.0108)
0.226**
(0.114)
0.0638***
(0.0120)
−0.00311
(0.00261)
−0.0431***
(0.00217)
0.0158***
(0.000742)
0.0626***
(0.00992)
0.00451***
(0.000250)
0.000425***
(4.09e−05)

0.0722
(0.0103)
0.225**
(0.110)
0.0603***
(0.0113)
−0.00415
(0.00269)
−0.0360***
(0.00241)
0.0151***
(0.000725)
0.0612***
(0.00967)
0.00413***
(0.000245)
0.000407***
(3.79e−05)

0.0856
(0.0193)
0.308*
(0.166)
0.0871***
(0.0205)
−0.00621
(0.00508)
−0.0490***
(0.00384)
0.0162***
(0.000727)
0.0625***
(0.0178)
0.00550***
(0.000568)
0.000420***
(4.86e−05)

0.0855
(0.0115)
0.194
(0.157)
0.0734***
(0.0128)
−0.00333
(0.00287)
−0.0438***
(0.00240)
0.0157***
(0.000837)
0.0716***
(0.0104)
0.00468***
(0.000363)
0.000461***
(4.99e−05)

0.0919***
(0.0131)
0.0591
(0.172)
0.0557***
(0.0145)
−0.00234
(0.00298)
−0.0436***
(0.00223)
0.0147***
(0.000669)
0.0551***
(0.0104)
0.00389***
(0.000313)
0.000464***
(5.30e−05)

0.0623***
(0.0140)
0.112***
(0.0142)
0.0895***
(0.0154)

0.0613***
(0.0136)
0.111***
(0.0137)
0.0878***
(0.0154)

0.0698***
(0.0170)
0.142**
(0.0221)
0.120**
(0.0251)

0.0767***
(0.0149)
0.116***
(0.0161)
0.0929***
(0.0197)

0.0615***
(0.0172)
0.107***
(0.0144)
0.0780***
(0.0134)

0.108***
(0.0135)
0.143***
(0.0135)
0.219***
(0.0150)
2.400***
(0.512)
3067
0.601

0.107***
(0.0136)
0.143***
(0.0133)
0.220***
(0.0147)
−0.596
(0.678)
3067

0.119***
(0.0287)
0.156***
(0.0248)
0.252***
(0.0247)
0.275
(1.129)
3067
0.3391

0.101***
(0.0166)
0.143***
(0.0180)
0.232***
(0.0146)
2.129***
(0.748)
3067
0.4027

0.0986***
(0.0147)
0.149***
(0.0199)
0.210***
0.0117
4.003***
(0.667)
3067
0.4423

y = ln(sale price), Robust standard errors in parentheses.
* p < 0.1.
** p < 0.05.
*** p < 0.01.

communities in the form of reduced residential property taxes for a
given level of public expenditures. This eﬀect has been neglected or
given relatively little attention in legal and regulatory cases. The decision on the part of policymakers in Zion, Illinois, to keep overall
public expenditures relatively constant following the loss of tax revenues from the plant provides a natural experiment that allows us to
test the impact on residential property sales prices of an increase in
property taxes for a given level of public services. When the property
tax payments from the facility cease, the increases in residential property tax rates that follow appear to have a negative impact on the sale
prices of homes. These results apply not only to nuclear power plants,
but also to any industrial or commercial facility making large tax
payments to a community.

negative popular image of these types of facilities, in practice home
buyers and sellers are far more pragmatic in their considerations. Policy
decisions about nuclear power and fuel storage need to be made on the
basis of actual market behavior rather than speculation about how
popular perceptions might inﬂuence markets.
We fail to ﬁnd evidence of an impact of proximity to spent nuclear
fuel and a former nuclear power generation facility on residential
property values. This possibility of a disamenity eﬀect of proximity to
nuclear sites on residential property values has been a point of contention in legal and regulatory proceedings (Bostek v. Entergy Nuclear
Generation Co., Nuclear Regulatory Commission, 2013). At the same
time, our results provide evidence for the existence of a signiﬁcant
positive impact of operating nuclear facilities on surrounding

Table 3
Tax rates and distance to the zion nuclear site by town.
Town

Observations

Mean Tax

Min Tax

Max Tax

Mean Dist

Min Dist

Max Dist

Waukegan
Zion
Beach Park
Winthrop Harbor
Wadsworth
Gurnee
Full Sample

1281
799
510
305
97
75
3067

16.68
19.95
14.24
14.47
11.20
10.52
16.58

10.40
13.05
9.93
13.05
9.95
10.37
9.93

17.89
21.46
16.37
15.36
14.20
13.22
21.46

7.67
4.02
5.00
4.50
7.95
9.53
6.01

3.51
1.20
2.13
2.56
6.41
8.82
1.20

9.99
9.61
8.09
6.71
9.99
10.00
10.00
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undergoing decommissioning. Our study suggests that policymakers
should take into account the full extent of community impacts, including possible impacts on residential property values, before making
decisions to retire nuclear power generation facilities.

Major decisions are being made with respect to the country's nuclear
power generation facilities in response to current short-run electricity
market conditions, including the recent announcements of several plant
retirements. The North American Electric Reliability Corporation and
ISO New England have expressed concerns that multiple nuclear power
plant retirements will threaten the reliability of the North American
power grid (North American Electric Reliability Corporation, 2013; ISO
New England, 2018). Results from our analysis may provide some insights into possible outcomes for residential property values at other
sites where nuclear power plants are preparing to close or are
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Appendix A. Additional models

Model Estimated with Municipality-level Controls
Bathrooms

0.0837***
(0.0109)
0.232**
(0.115)
0.0616***
(0.0121)
−0.0101**
(0.00398)
−0.0483***
(0.00490)
0.0158***
(0.00074)
0.0592***
(0.00994)
0.00468***
(0.000263)
0.000446***
(0.000044)

> =Average Condition
Central AC
Nuclear Site Distance (km)
Tax Rate
Building Size (100s sqft)
Fireplaces
House Build Date
Lot Size (100s sqft)
Municipality Controls, Reference is Zion
Beach Park
Winthrop Harbor
Waukegan
Wadsworth
Gurnee
Quarterly Dummy Series, Reference is Q1
Q2
Q3
Q4
Annual Dummy Series, Reference is 2013
2014
2015
2016
Constant
N
R-squared
y = ln(sale price), Robust standard errors in parentheses
***p < 0.01, **p < 0.05, *p < 0.1
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−0.0511
(0.0312)
0.0109
(0.0312)
0.0269
(0.0191)
−0.0136
(0.0493)
−0.0268
(0.0519)
0.0616***
(0.0140)
0.112***
(0.0141)
0.0912***
(0.0154)
0.107***
(0.0136)
0.143***
(0.0136)
0.219***
(0.0151)
2.189***
(0.557)
3067
0.603
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The Impact of Property Characteristics on Home Sale Price, with Additional
Spatial Controls
Bathrooms

0.0790***
(0.0108)
0.221**
(0.113)
0.621***
(0.0120)
−0.0106
(0.0244)
−0.0426***
(0.00226)
0.0158***
(0.000744)
0.0647***
(0.00991)
0.00422**
(0.000279)
0.000398***
(4.26e−05)
0.00476
(0.0217)
0.00970*
(0.00517)

> =Average Condition
Central AC
Nuclear Site Distance (km)
Tax Rate
Building Size (100s sqft)
Fireplaces
House Build Date
Lot Size (100s sqft)
Distance to Commuter Rail
Distance to Lakefront
Quarterly Dummy Series, Reference is Q1
Q2
Q3
Q4
Annual Dummy Series, Reference is 2013
2014

0.0610***
(0.140)
0.112***
(0.0142)
0.0884***
(0.0154)

0.108***
(0.0135)
2015
0.142***
(0.0136)
2016
0.220***
(0.0150)
Constant
2.967***
(0.564)
N
3067
R-Squared
0.602
y = ln (sale price), Robust standard errors in parentheses
*** p < 0.01, **p < 0.05, *p < 0.1
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The Impact of Property Characteristics on Home Sale Price, By Municipality
Winthrop Harbor

Zion

Waukegan

Beach Park

Wadsworth Gurnee

Bathrooms

0.0664**
(0.0299)
–

0.0734***
(0.0201)
–

0.0921***
(0.0164)
0.148

0.0375
(0.0292)
–

0.0981
(0.0894)
0.492**

0.156**
(0.0631)
–

0.0697*
(0.0396)
0.0401

0.0920***
(0.0271)
−0.170*

(0.108)
0.0549***
(0.0160)
−0.233*

0.0322
(0.0310)
0.0335

(0.230)
−0.0117
(0.103)
1.234

0.218*
(0.116)
−3.576

(0.640)
0.0667
(0.102)
0.0150***

(0.0884)
−0.0433***
(0.0104)
0.0122***

(0.119)
−0.0435***
(0.0115)
0.0192***

(0.262)
−0.0396***
(0.00847)
0.0140***

(3.699)
−0.0235
(0.0387)
0.0166***

(52.88)
0.120*
(0.0704)
0.00954**

(0.00204)
0.00998
(0.0286)
0.00583***

(0.00144)
0.0708***
(0.0185)
0.00230***

(0.00125)
0.0625***
(0.0160)
0.00465***

(0.00177)
0.0588**
(0.0255)
0.00671***

(0.00405)
0.0102
(0.0545)
0.00251

(0.00421)
0.0655
(0.0617)
0.0107***

> =Average
Condition
Central AC
Nuclear Site
Distance
(km)
Tax Rate
Building Size
(100s sqft)
Fireplaces
House Build
Date
Lot Size (100 s
sqft)
Distance to
Commuter
Rail
Distance to
Lakefront

(0.000891) (0.000501)
(0.000438)
(0.000837)
(0.00439)
0.000332** 0.000549*** 0.000668*** 0.000453*** 5.00e−05

(0.00289)
0.00110***

(0.000130)
− 0.00717

(0.000108)
0.131*

(0.000117)
0.209*

(7.69e−05)
− 0.0443

(0.000114) (0.000291)
−0.813
3.533

(0.620)
− 0.0356

(0.0734)
0.0660

(0.115)
0.0458***

(0.219)
0.00648

(2.618)
−0.400

(50.77)
0.412

(0.0716)

(1.184)

(5.853)

0.0603*
(0.0352)
0.0849**
(0.0360)
0.0974*
(0.0389)

0.0561
(0.106)
0.0664
(0.0942)
0.202*
(0.101)

−0.0743
(0.122)
0.0844
(0.0857)
0.181
(0.116)

0.0539
(0.0331)
0.0974***
(0.0336)
0.186***
(0.0340)
−1.625
(1.625)
510
0.555

0.0677
(0.104)
0.0234
(0.0814)
0.251**
(0.120)
5.325
(7.633)
97
0.511

0.217**
(0.0945)
0.103
(0.117)
0.261***
(0.0970)
−12.48**
(5.096)
75
0.649

(0.105)
(0.0439)
(0.0174)
Quarterly Dummy Series, Reference is Q1
Q2
0.00624
0.0208
0.0955***
(0.0407)
(0.0273)
(0.0204)
Q3
0.0654*
0.0650**
0.153***
(0.0381)
(0.0281)
(0.0210)
Q4
0.0614
0.0529*
0.105***
(0.0464)
(0.0281)
(0.0243)
Annual Dummy Series, Reference is 2013
2014
0.106**
0.0830***
0.133***
(0.0436)
(0.0260)
(0.0199)
2015
0.141***
0.121***
0.186***
(0.0430)
(0.0251)
(0.0203)
2016
0.0886*
0.175***
0.295***
(0.0462)
(0.0322)
(0.0218)
Constant
−1.445
7.118***
2.068**
(2.378)
(1.014)
(0.885)
N
305
799
1281
R-Squared
0.621
0.474
0.567
y = ln(sale price), Robust standard errors in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1
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