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Q1. Name Christopher W. Kuperstein

Q2. Email address chris@kuperstein.org

Q3. Are you part of an Agency or
Organization?

No

Q4. Share any comment

Disclosure statement: I work for an un-named local distribution district. The commends below do not
reflect the organization, and are my own, in my personal capacity, as a homeowner less than 1.25 miles
from the nearest turbine, who will be affected by the project. I reviewed the Facilitator Report: Hab-6
Project Layout & Design document. I enumerate below the deficiencies: Deficiency 1: PTAG group did not
consider Blade Flicker during their placement process. A study of Blade-Flicker was not re-run on the new
placement option, given location changes and height changes. I am an affected property, and my
neighborhood will absolutely be experiencing blade flicker during winter afternoons/evenings from the 3
turbines WSW of the PR 543 Neighborhood. https://fritzenergy.com/wind-turbines-and-shadow-flicker-facts-
and-proven-mitigation/ Proposed Remediation: Remove these three turbines, OR, as a condition of
development, install software that will shut down the rotation of these turbines during periods of time that
will cause blade flicker an any property in Badger Canyon only throughout the year. I believe this was
mentioned in the EIS; and I wanted to ensure that this measure was going to be maintained as the EIS is
revised. Deficiency #2: The PTAG group did not consider noise mitigation in the placement of their
turbines. these larger turbines are likely to produce more noise than the smaller turbines. Horse Heaven
already admitted that the placement of 4 turbines in the same approximate location of the 3 turbines WSW
of PR 543 Neighborhood, and removed them from the final EIS submission. This modified submission adds
them back, which will absolutely generate sound impacts to the PR 543 and PR 506 Neighborhoods.
Remeidation: Remove these three turbines from the option #2, or monitor noise - to include infrasound -
and vibration in each of the homes located within 2-3.5 kilometers of any turbine location, as
recommended in the book: Wind Turbine Syndrome: A Report an a Natural Experiment by Nina Pierpont,
MD, PhD, Page 20 Deficiency #3: The PTAG group did not study or heed studies demonstrating the
placement of turbines close to homes, and the economic loss of home values for properties within 3 miles
of a wind Turbine. https://www.energy.gov/cmei/systems/windexchange/property-values Remedy: As I have
stated in public comment before, if my property value or those of my neighbors are affected, I expect, as
a condition of development for the County, or EFSEC to encumber the developer with a performance bond
to make whole, under common law, any dimunition of property value caused by proximity to wind farms. I
do not oppose the development of the wind farm, in principle. I also do not oppose any of the solar
components of this development. However this PTAG group Option 2 placement map has not considered
all the factors of placement, and have in fact placed larger wind turbines closer to existing residences. The
original EFSEC council's decision before signed by Gov. Inslee was a just and fair mitigation document, and
this revision does not mitigate the problem; in fact, it makes it worse than the original EIS submission. I
thank the EFSEC team for an unwinnable deliberation process that has generated many pages of public
involvement. My best wishes on your deliberations.



Q5. Upload your document (optional) https://s3-us-west-1.amazonaws.com/ehq-production-us-
california/500c349a7ec8b476c1ced4918f1685c4358a0907
/original/1782584526/01c3f9d1d05773fe9369e225e399d6
81_1-s2.0-S0301421523004226-main.pdf?1782584526

Q6. Upload a picture (optional) not answered

Q7. Did you also share a video? No

Q8. What is the title of your video? not answered
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Commercial wind turbines and residential home values: New evidence from 
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A R T I C L E  I N F O   

We augment the USWTDB database with addi
tional information on the date of the 
“announcement” that a wind energy project 
was being developed and seeking permit 
approval. Data on announcement date comes 
from Hitachi Velocity Suite, which often cor
responds to the date a transmission intercon
nection application is filed and necessarily 
would follow or be coincident with a period in 
which land agents are securing local landowner 
leases, the development company sets up a 
local office, and other development activity 
occurs, such as the erection of a meteorological 
tower to collect local wind speeds. Any of these 
could incite local conversations about the 
possible arrival of the project in future years. 
We observe non-missing announcement dates 
for 60% of the wind energy projects in our 
sample. Given that most announcement dates 
occur approximately four years prior to a wind 
energy project becoming operational, we set 
the announcement date equal to four years 
prior to the operation date in cases where we 
are missing the actual announcement date.  

JEL classification: 
R31 
R21 
Q53 
Keywords: 
Wind turbines 
House price capitalization 
Externalities 
Property values 
Hedonic 

A B S T R A C T   

We examine the impact of proximity to land-based commercial wind turbines on residential home values in the 
United States using data on the universe of commercial wind turbines and residential property transactions from 
2005 to 2020. Using event study and difference-in-differences identification strategies we find that, on average, 
homes located within 1 mile of a commercial wind turbine experience approximately an 11% decline in value 
following the announcement of a new commercial wind energy project, relative to counterfactual homes located 
3 to 5 miles away. Event study estimates also reveal important dynamics in the evolution of home values, with 
property values first declining following project announcement, and then recovering post project construction, 
with property value impacts becoming relatively small (~2%) and statistically insignificant 9 years or more after 
project announcement (roughly 5 years after operation began). Homes located within 1–2 miles of a commercial 
wind turbine experience much smaller impacts and homes located farther than 2 miles away are unaffected. Our 
results are primarily driven by wind projects located in urban counties with populations greater than 250,000.   
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1. Introduction 

Over the past decade, wind energy has become one of the fastest 
growing energy sources in the United States, accounting for approxi
mately 32% of U.S. electric capacity growth in 2021 (Wiser et al., 2023). 
Commercial wind energy generation has grown from approximately 6 
billion kWh in 2000 to 380 billion kWh in 2021, with more than 70,000 
turbines now accounting for 9.2% of total U.S. utility-scale electricity 
generation (Hoen et al., 2018; United States Energy Information 
Administration, 2022). The rapid growth in wind energy production has 
been accompanied by a large expansion in the number of counties 
hosting commercial wind energy projects and the number of homes 
located in close proximity to such projects. 

The growth of commercial wind energy installations has led to op
position to the siting of new projects, particularly as those projects have 
moved closer to more densely populated areas. One primary concern 
among residents within close distances of commercial wind turbines is 
the potential negative impact on home values due to the noise and 
shadow flicker associated with turbine rotation as well as the change to 
the surrounding landscape (Hoen et al., 2019). A relatively large body of 
literature has examined how proximity to wind turbines impacts resi
dential home values. Within the U.S. context, the evidence is mixed but 
the majority of studies find insignificant effects of wind turbines on 
home values (see reviews Brinkley and Leach, 2019; Rand and Hoen, 
2017, Parsons and Heintzelman, 2022). In contrast, studies from Europe 
generally find that close proximity to wind turbines has a negative effect 
on home values with home values falling by approximately 5–10% for 
homes located within 2 km (~1.2 miles) of a wind turbine. 

The purpose of this paper is to provide new evidence on how prox
imity to commercial wind turbines affects residential housing values 
within the U.S. context. Our analysis is based on the most comprehen
sive and nationally representative sample of wind energy projects and 
housing value transactions in the United States to date. We combine data 
from the U.S. Wind Turbine Database (USWTDB, Hoen et al., 2018) on 
the timing and exact location of the universe of wind turbine in
stallations in the U.S. from 2005 to 2020 with data on the universe of 
residential housing transactions from CoreLogic including the location, 
attributes, and sales data from 2005 to 2020. Our final sample consists of 
428 unique wind energy projects located across the United States and 
nearly 500,000 housing sale transactions located within five miles of a 
wind energy project. 

To isolate the causal effect of wind turbines on residential property 
values, we use difference-in-differences (DiD) and event study models 
that allow us to examine the evolution of housing prices for homes 
within [0, 1], [1, 2], and [2, 3] miles from a turbine four years prior to 
the announcement of a new commercial wind energy project to 10 years 
after the announcement. Our identification strategy has several key 
advantages for isolating the causal impact of proximity to a wind turbine 
on residential home values. First, as described in more detail below, our 
comparison group, which consists of homes 3 to 5 miles from the nearest 
turbine, and our fixed effect structure enables us to use only within 
project variation in sale prices and distance from a wind turbine. Thus, 
we avoid inter-housing market (or across-jurisdiction) comparisons that 
may bias our estimates. Second, we control for wind project-specific 
nonparametric trends in housing prices over time allowing us to better 
model generalized housing trends in specific markets. Finally, our 
identification strategy directly addresses the potential biases that can 
arise in standard DiD and event study models in the presence of stag
gered timing of treatment with heterogeneous treatment effects (Call
away and Sant’Anna, 2021; Goodman-Bacon, 2021; Sun and Abraham, 
2021). 

We find that the average home located within 1 mile of a commercial 
wind turbine experienced approximately an 11% decline in value 
following the announcement of a new commercial wind energy project, 
relative to homes 3 to 5 miles away from the project. Event study esti
mates also reveal important dynamics in the evolution of home values, 

with property values first declining following project announcement, 
and then recovering post project construction, with property value im
pacts becoming relatively small (~2%) and statistically insignificant 9 
years or more after project announcement. Homes located within 1–2 
miles of a commercial wind turbine experience much smaller impacts 
and homes located farther than 2 miles away are unaffected. Further
more, we find that our results are driven by wind projects and housing 
markets located in populated, urban metro areas with populations of 
250,000 or more. 

Our paper extends the existing literature in several important ways. 
First, much of the existing literature is focused on specific states or re
gions (e.g., Dong et al., 2023). In contrast, our study is based on the full 
universe of housing transactions and wind turbines in the United States. 
Second, all but one of the existing studies within the United States rely 
on housing transactions that occurred prior to 2014–2015 at the latest 
(Hoen et al., 2015). In contrast, we examine the impact of turbines 
constructed in the past 15 years. Lastly, we specifically examine the 
impact of turbines constructed in urban areas. This second contribution 
is particularly policy-relevant given we find that wind projects built in 
urban areas (counties with populations greater than 250,000) have 
negative impacts on property values compared to wind projects built in 
more rural communities (where we find no impact on property values). 
We discuss potential mechanisms for this difference below. 

2. Background & existing literature 

Since the early 1980’s when the first commercial wind turbines went 
into operation, wind energy has become an increasingly important en
ergy source in the United States, accounting for over 32% of U.S. electric 
capacity growth in 2021 and 9.2% of total U.S. utility-scale electricity 
generation. Appendix Figure A1 presents the distribution of county-level 
wind energy capacity in 2005 and 2022. As of 2005, there were 123 
counties with commercial wind energy installations that were concen
trated in the southeastern part of California and the Southwest and 
Midwest. By 2022, the number of counties with wind energy in
stallations had grown six-fold to 687, with wind energy installations 
spread across the Western, Southwestern, and Central United States and 
to a lesser extent the Northeast. As shown in Fig. 1, the rapid growth of 
wind energy projects has also resulted in a steep decrease in average 
distance to the nearest turbine for all transactions in our data. In 2005, 
the average parcel in our data was located 148.6 miles (238.2 km) away 

Fig. 1. Distance to Nearest Turbine for the Average House in the United States, 
2005-2020 
Notes: The figure represents the average distance to the nearest turbine for the 
average parcel in our transaction from 2005 to 2020. The average distance in 
2005 was 148.6 miles (standard deviation of 367.4 miles). By 2020, the average 
distance was 37.1 miles (standard deviation of 25.65 miles). 
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from the nearest turbine. This distance decreased to 54.1 miles (86.9 
km) by 2010, and then further to 37.1 miles (59.7 km) by 2020. 

Despite public opinion polls showing the majority of the U.S. popu
lation supports the expansion of alternative energy sources, such as wind 
energy, the rapid expansion of wind energy projects, accompanied by 
the increase in the number of projects located in closer proximity to 
more densely populated areas, has led to controversy regarding the 
siting of wind energy projects.1 Much of this controversy revolves 
around concerns over the potential impact of wind projects on resi
dential property values. As noted by Hoen et al. (2011) and Krekel and 
Zerrahn (2017), concerns about the potential negative impact of wind 
turbines on residential property values can be categorized into three 
general areas: 1) the potential impact of direct views of wind turbines on 
property values; 2) perceptions that wind turbines will make an area 
appear more developed and reduce the aesthetic appeal of the areas 
surrounding a wind project regardless of whether wind turbines can be 
directly seen from residential properties; and 3) concerns over noise and 
shadow flicker impacts from the rotating blades of a wind turbine along 
with annoyance associated with aviation obstruction lights installed on 
top of turbines.2 

Over the last decade a relatively large body of literature has emerged 
that examines the impact of wind turbines on residential property 
values, primarily using data from the United States and Europe. Within 
the U.S. context, the evidence is mixed but the majority of studies have 
found insignificant effects of wind turbines on residential property 
values. For example, using data on over 50,000 homes, including 1198 
homes within 1 mile of a turbine, Hoen et al. (2015) find negative, but 
small and insignificant, effects of turbines on homes located in close 
proximity to operating turbines, and slightly larger but still insignificant 
effects in the period after announcement but before operation. Lang 
et al. (2014) and Hoen and Atkinson-Palombo (2016), examine the 
impact of wind turbines on residential home values in more urban set
tings in Rhode Island and Massachusetts, respectively, and these studies 
find little evidence that close proximity to turbines lowers property 
values. While Hoen et al. (2015) and Hoen and Atkinson-Palombo 
(2016) both find small and insignificant impacts on average, both 
studies also find that estimates in the post-announcement-pre-operation 
period being slightly more negative, though still insignificant. In 
contrast, using data on approximately 11,000 residential property 
transactions in three upstate New York counties, Heintzelman and Tuttle 
(2012) find that close proximity to wind turbines (within 0.5 miles) 
reduces property values in 2 of the 3 counties by between 6 and 10%.3 

Most recently, using data on wind turbines and home values in Massa
chusetts and Rhode Island, Dong, Gaur and Lang (2023) find that 
properties within 1 km of a wind turbine decrease in value by approx
imately 2.5%–4.6% after construction relative to properties 3–10 km 
away. 

While the majority of U.S. studies have found small negative and 
insignificant effects of proximity to wind turbines on property values, 
the evidence from studies that use data from European countries typi
cally finds that proximity to wind turbines reduces residential property 
values. For example, using data from Denmark, Jensen et al. (2014) 
estimate that homes where residents can see a turbine decline in value 
by 3%, and these homes decline by an additional 2% if residents can 
hear the turbines when compared to those properties outside of visible 
or auditory range. They also find effects fade as distance increases. 
Gibbons (2015) finds that English and Welsh homes with a visible wind 
energy project within 2 km experience approximately a 5%–6% decline 
in value relative to homes without a view and those located farther 
away. From the Netherlands and using a difference-in-differences 
identification strategy, Dröes and Koster (2016) find a 1.4% reduction 
in home prices for homes located within 2 km of a wind turbine with the 
effects being larger for homes located near turbines in urban areas and 
for larger turbines. Similarly, using data from Germany, Sunak and 
Madlener (2016) and Sunak and Madlener (2017) find that turbine 
visibility and close proximity to wind turbines reduces residential home 
values by approximately 9%–20% respectively. More recently, Jensen 
et al. (2018), Dröes and Koster (2021) and Eichholtz et al. (2023), using 
data from Denmark, the Netherlands, respectively, find that close 
proximity to wind turbines reduces residential property values by be
tween 3%, 6% and 7%.4 

A number of studies have found evidence of negative anticipatory 
effects on housing values, which begin after the announcement of the 
wind project and continue through operation rather than manifesting 
when construction begins (e.g., Dröes and Koster, 2016; Jarvis, 2021; 
Dong et al., 2023). Furthermore, some studies find that post project 
construction, housing values rebound to levels existing prior to the 
project’s announcement (Dong et al., 2023).5 

The stark difference in findings between studies conducted in the U. 
S. and those conducted in Europe raises an important question: why do 
European studies nearly universally find that wind turbines reduce 
residential property values (and in many cases by a considerable 
magnitude), while studies from the U.S. typically find small and statis
tically insignificant effects? While the existing literature provides no 
definitive answer to that question, there are several possibilities. First, 
the population density of Europe is approximately 3.5 times higher than 
that of the U.S. Furthermore, that figure represents average population 
density and most wind turbines in the U.S. are located in the less densely 
populated areas of the Midwest and Southwest. Thus, it is simply harder 
to site wind turbines farther away from residential locations in Europe 
than in the U.S. Second, and relatedly, European studies tend to have 
significantly more residential sale transactions in close proximity to a 
wind turbine. For example, Dröes and Koster (2016) observe 149,939 
transactions within 2 km of a wind turbine while in the largest U.S. study 
to date, Hoen et al. (2015) observe approximately 1200 homes within 1 
mile of a turbine. 

As noted above, previous U.S. studies of the impact of wind turbines 
on residential property values contained a relatively small number of 
residential sales transactions within close proximity to turbines. That is 
not surprising given that most U.S. studies were published between 2012 
and 2016. These studies tended to use data on residential housing 
transactions from the mid-1990s through, at most, 2015. For example, 

1 For example, a January 2022 poll by the Pew Research Center, finds that 
69% of U.S. adults support the expansion of renewable energy installations such 
as wind and solar.  

2 Numerous studies have examined the potential health effects associated 
with living in close proximity to wind turbines, such as annoyance, sleep 
disturbance, anxiety, or depression. The consensus from the more rigorous 
studies (e.g., Bakker et al., 2012; Michaud et al., 2016, van Kamp and van den 
Berg, 2021) find links to annoyance but not health outcomes (also reviews by 
Knopper and Ollson, 2011; Guski et al., 2017; Freiberg et al., 2019). Annoyance 
has also been found to be correlated with perceptions of the planning process 
(Hübner et al., 2019; van Kamp and van den Berg, 2021).  

3 In related work, Heintzelman et al. (2017), examine the impact of wind 
turbines located on Wolfe Island, which straddles the border between New York 
and Canada, on property values. They find evidence of a negative effect of wind 
turbines on property values for homes located on the New York side of the 
border but no effect (and in some specification positive but insignificant effects) 
of wind turbines on property values for homes located on the Canadian side of 
the border. 

4 Appendix Table A1 provides a complete list of peer-reviewed studies 
examining the impact of wind turbines on residential property values along 
with whether those studies were conducted in the U.S. or Europe and their main 
finding.  

5 Although differences were not statistically significant, several studies find 
evidence of more negative effects on housing values in the post-announcement 
pre-construction period than that in the post-operation period (Hoen et al., 
2011, 2015; Lang et al., 2014; Vyn and McCullough, 2014; Hoen and 
Atkinson-Palombo, 2016). 
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Hoen et al. (2015), which represents perhaps the most extensive U.S. 
study to date, utilizes data on residential sale transactions from 1996 to 
2011, which, as shown in Fig. 1 predates the time period when wind 
turbines increasingly began to be sited closer to more densely populated 
areas. Further, over the last decade commercial wind turbines have 
grown in size, which likely has increased the visual impacts associated 
with turbines.6 Given the trend in the U.S. toward larger wind turbines 
located closer to areas with great population and more active housing 
markets over the last 10 years, the purpose of this paper is to revisit the 
relationship between residential property values and proximity to 
commercial wind turbines using data on the universe of commercial 
turbines and residential home transactions in the U.S. between 2005 and 
2020. Relative to existing U.S. studies, we observe over 20,000 resi
dential sales transactions within 1 mile of a wind turbine, compared to 
the approximately 1200 transactions observed by Hoen et al. (2015). 

3. Empirical framework 

To examine the relationship between proximity to wind turbines and 
residential property values we utilize a difference-in-differences (DiD) 
identification strategy that relates the timing of treatment (being close to 
a wind turbine post the announcement of a wind project) to home prices 
for homes located [0 to 1], [1 to 2], and [2 to 3] miles away from the 
closest turbine within a given wind energy project. Specifically, we first 
created 428 unique datasets, each representing a unique commercial 
wind project and the residential home transactions that occurred within 
5 miles of the project and transacted within 4 years prior to project 
announcement and 10 years post project announcement. We call each of 
these unique datasets a “project.” We then stacked the 428 projects to 
create our final analytic dataset and specify a stacked difference-in- 
differences specification of the following form: 

ln
(
Picdjt

)
= β Didt +Xiα+ δdc + λtc+φjc + εicdjt, (1)  

where ln(Picdjt) is the natural log of the sales price of residential home 
transaction i that belongs to project c within distance bin d and census 
block group j, that transacted in quarter and year t. Didt is a vector 
consisting of 3 distance bin indicators for homes located [0 to1], [1 to 2] 
and [2 to 3] miles from the closest turbine in the wind energy project 
and where each distance bin is interacted with an indicator for whether 
the home sale occurred after the announcement of the wind project. The 
omitted category for the distance bin indicators is homes located 3 to 5 
miles from the closest wind turbine in the project. δdc, λtc and φjc are, 
respectively, distance bin-by-project fixed effects (FEs), transaction 
quarter-by-year-by-project FEs and census block group-by-project FEs, 
and εicdjt is a random disturbance term. Finally, Xi is the vector of in
dividual home characteristics including: parcel size building living area 
square feet, the age of the building at the time of sale, age squared, the 
number of stories, bedrooms, and full and half bathrooms, . The standard 
errors in equation (1) are clustered at the project level, and we use 
STATA/MP v17 to estimate the regressions and event studies. 

The coefficients of primary interest in (1) are the β s which represent 
the DiD estimates of the effect of treatment (being close to a wind tur
bine post announcement of the project) on home prices for homes 
located [0 to1], [1 to 2], and [2 to 3] miles away from the closest wind 
turbine in a project, respectively. Note that each of the 428 projects 
represents a unique quasi-experiment where the DiD treatment group is 
homes located within [0 to1], [1 to 2], and [2 to 3] miles from the closest 
turbine in a wind project, which is compared to the control group, 

homes located 3 to 5 miles away, both before and after announcement of 
the wind project. 

The inclusion of distance bin-by-project FEs, δdc and transaction 
quarter-by-year-by-project FEs, λtc, imply that our estimates are identi
fied based only on within project variation in sale prices and distance 
from a wind turbine. Thus, our coefficients of primary interest, β s, 
represent the average treatment effect over the 428 quasi-experiments 
for homes located within each of our specified distance bins. Further
more, note that the inclusion of quarter-by-year-by-project FEs allows 
for very localized (project-specific) nonparametric trends in housing 
prices over time. Finally, our stacked DiD framework avoids the po
tential biases that can arise in standard DiD and event study models in 
the presence of staggered timing of treatment with heterogeneous 
treatment effects. Specifically, several recent studies have shown that 
DiD specifications relying on the staggered timing of treatment for 
identification may be biased in the presence of heterogeneous treatment 
effects due to the contamination of treatment effects from early versus 
later adopters from other relative time periods (Callaway and San
t’Anna, 2021; Goodman-Bacon, 2021; Sun and Abraham, 2021). As 
discussed by Cengiz et al. (2019) and Goodman-Bacon (2021) our 
stacked DiD model avoids this potential source of bias by ensuring that 
treatment effects are based only on within project comparisons. 

To examine the evolution of property values over time, we comple
ment the DiD model with an event-study model of the following form: 

ln
(
Picdjt

)
=

∑10

k=− 4
Tk,idtγk +Xiα+ δdc + λtc+φjc + ηicdjt, (2)  

where Tk,idt represents a series of lead and lag indicators for when a wind 
energy project is announced for each of the three distance bins, ηicdjt is a 
random disturbance term and all other terms are as defined in equation 
(1). We re-centered Tk,idt so that T0,idt always equals one in the year a 
project was announced. We included a series of indicators from 2 to 4 
years prior to a project being announced (T− 4,idt to T− 2,idt), and a series of 
indicators for the year the project was announced and 1–10 years after 
announcement (T0,idt to T10,idt). Note that Tk,idt is a vector consisting of 
14 indicators for the four years prior to a wind project being announced 
and the ten years after announcement for each of the three distance bins 
outlined in equation (1). Thus, Tk,idt includes 42 indicators all together 
(14 temporal indicators for each of the three distance bins). The omitted 
category for our treatment indicators (i.e., the reference year for all 
estimates) is the year prior to the announcement of a project (T− 1,idt). 

The coefficients of primary interest in equation (2) are the γ′
ks. The 

estimated coefficients on the lead treatment indicators (γ− 4 to γ− 2) 
indicate whether the parallel trends assumption appears to hold. Spe
cifically, if wind turbines induce exogenous changes in home values, 
these lead treatment indicators should be small in magnitude and sta
tistically insignificant, implying that the price of homes located close to 
a turbine (within 1, 2 or 3 miles) were trending in a similar way to homes 
located farther away (3–5 miles) prior to the announcement of a wind 
energy project. The lagged treatment indicators (γ1, …, γ10) allow the 
effect of distance to a wind turbine on home prices to evolve nonpara
metrically over time in the post treatment period. 

4. Data 

We construct an original dataset that combines data on the universe 
of residential property transactions from CoreLogic with data from the 
U.S. Wind Turbine Database (USWTDB) on the timing and exact location 
of the universe of wind energy installations and turbines in the U.S. from 
2005 to 2020. The complete CoreLogic housing transaction data consists 
of over 260 million residential property transactions in the United States 
from January 2005 to December 2020 and contains property-level 
characteristics including address, latitude-longitude coordinates, prop
erty type, and many property characteristics (e.g., living area, number of 

6 According to the U.S. Office of Energy Efficiency & Renewable Energy, the 
hub height of commercial wind turbines has increased 66% since 2000 from 
approximately 190 feet–322 feet in 2021. Furthermore, the diameter of turbine 
rotor blades has also increased substantially, up 104% since 1999 to 432 feet 
(Wiser et al., 2023). 
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bedrooms, baths, etc.), as well as transaction-specific data, including 
sale amount and sale date for each transaction. 

The USWTDB provides information on the universe of land-based 
and offshore wind turbines in the United States including the year 
each wind turbine became operational, the installed capacity of each 
turbine measured in kilowatts (kW), turbine technical specifications, 
and the latitude and longitude of each turbine which we use to geocode 
each property transaction to the nearest utility-scale wind turbine. 

We restrict the property transaction data in several ways. First, we 
restrict the sample to property transactions within 5 miles of the nearest 
utility-scale turbine (i.e., greater than 600 kW). We further restrict the 
sample to arm’s length transactions of residential properties that had 
complete information on their sale date and sale amount along with 
several other restrictions that are detailed in Appendix Table A2. Finally, 
we restrict the sample by removing transactions that do not contribute to 
our identification strategy due to insufficient observations within our 
distance bins. Our final analytic sample consists of 428 unique wind 
projects, across 34 states, and 496,054 transactions that occurred within 
5 miles of a utility-scale turbine. 

Fig. 2 illustrates the density of housing transactions in each of our 
pre-specified distance bins. The majority of these transactions are in our 
control group—homes located greater than 3 miles but within 5 miles of 
a turbine. We have approximately 20,000 transactions within 1 mile of a 
turbine, 61,000 transactions greater than 1 mile but within 2 miles of the 
nearest turbine, and over 90,000 transactions greater than 2 miles but 
within 3 miles of the nearest turbine. As noted above, we treat each of 
our 428 wind projects in our sample as unique quasi-experiments. Ap
pendix Figure A2, provides an example of one such project in Herkimer 
County, New York. 

In Table 1, we provide descriptive statistics on the full sample 
(Column 1), transactions within 3 miles (Column 2), and the control 
group (Column 3), and, in Table 2, we conduct a series of balancing tests 
that compare the characteristics of homes located within three miles of a 
utility-scale turbine to homes located 3 to 5 miles from the nearest 
turbine. Specifically, we regress the pre-determined characteristics of 
homes on an indicator that takes the value one if the transaction 
occurred within 3 miles of a turbine, and we include census block group, 
transaction quarter-by-year, and project fixed effects. We cluster stan
dard errors at the project level. As shown in Table 2 the treatment and 
control sample display remarkable balance: none of the property char
acteristics of homes located within 3 miles of the nearest turbine 
(treatment group) are statistically different from the characteristics of 

homes located 3 to 5 miles from the nearest turbine (control group). 
In Table 3, we present results similar to those reported in Table 2 

except we now include separate indicators for homes within 1 mile, 
homes located greater than 1 but within 2 miles, and homes located 
greater than 2 but within 3 miles of the nearest turbine. We find that 3 of 
these balancing tests (out of 24) are statistically significant at the 10%- 
level or less. Two of these tests (on the number of half baths) are small in 
magnitude (~0.1 fewer half-baths), and 2 of the 3 tests are on the “1 to 2 
miles” indicator. Overall, based on the results in Tables 2 and 3, we find 
relatively little evidence of meaningful differences between transactions 
within 3 miles of the nearest turbine (treatment group) and those be
tween 3 and 5 miles of the nearest turbine (control group), which pro
vides us with further confidence that our identification strategy can 
isolate the causal impact of proximity to a wind turbine on housing 
values. 

5. Results 

5.1. Event study estimates 

We begin by presenting the impact of proximity to a utility-scale 
wind turbine on property values by plotting the estimated γk

′s and 
associated 90% and 95% confidence intervals from our event study 
specification given by Equation (2). For ease of presentation, and to 
clearly visualize the dynamic treatment effects for home sales in each 
respective distance bin, we present separate event study estimates for 
each of our three treatment distance bins ([0 to1], [1 to 2] and [2 to 3] 
miles from the closest turbine) in Figs. 3–5 respectively. We note how
ever, that the estimates reported in Figs. 3–5 are all from the same 
regression model given by Equation (2). 

Fig. 3 presents event study estimates for homes within 1 mile of the 
closest turbine and reveals important dynamics in the effect of wind 
turbines on home values. Immediately following the announcement of a 
wind energy project, property values begin to decline, falling by 
approximately 15% two years after the announcement and remaining 
depressed until project construction is generally complete (approxi
mately 4 years after announcement). Following the beginning of oper
ation of a wind project, property values begin to stabilize and then rise. 
Nine years or more after the announcement of the project (i.e., 5 years 
after the project begins operating), any impact of wind turbines on 
property values becomes relatively small (~2%) and statistically insig
nificant. Thus overall, Fig. 3 reveals a measurable, but ephemeral, 

Fig. 2. Density of Transactions within 5 miles of a Turbine 
Notes: Figure presents the density of housing transactions within our three main 
distance bins of [0, 1], [1, 2] and [2, 3] miles from the nearest wind turbine and 
transactions in our control group consisting of homes located [3, 5] miles from 
the nearest turbine. 

Table 1 
Descriptive statistics.   

Full Sample Within 3 Miles Greater than 3 

Parcel Size (Acres) 0.43 0.44 0.43  
[1.32] [1.25] [1.35] 

Building Square Feet 1817.56 1792.96 1830.67  
[1171.48] [1012.17] [1247.88] 

Age of Building 54.72 59.81 52.01  
[37.53] [39.71] [36.02] 

Number of Stories 1.54 1.58 1.52  
[0.58] [0.57] [0.58] 

Number of Bedrooms 3.39 3.40 3.39  
[1.43] [1.44] [1.43] 

Number of Full Baths 1.82 1.79 1.84  
[0.99] [0.97] [1.00] 

Number of Half Baths 1.08 1.08 1.07  
[0.69] [0.39] [0.80] 

Adjusted Sale Price ($) 186,050 178,774 189,927  
[169,734] [167,709] [170,677] 

Total Transactions 496,054 172,423 323,631 

Notes: Table presents summary statistics for housing transactions where Column 
1 presents summary statistics for the full sample, column 2 presents summary 
statistics for homes located within 3 miles (being close to a wind turbine), and 
column 3 presents summary statistics for the control sample of homes located 3 
to 5 miles from the nearest turbine. 
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negative impact of wind turbines on property values following 
announcement of a wind project for properties within a mile of the 
turbine. Importantly, Fig. 3 provides little evidence that property values 
within 1 mile of a turbine were trending either higher or lower relative 
to property values 3 to 5 miles from a turbine prior to the announcement 

of a wind project: the estimated coefficients on two, three, or four years 
prior to announcement indicators are small in magnitude and close to 
zero. 

Figs. 4 and 5 present event study estimates for homes located more 
than 1 mile but within 2 miles of a turbine and homes located more than 

Table 2 
Balance tests on unit-level characteristics with fixed effects.   

Adjusted Sale 
Price ($) 

Parcel Size 
(Acres) 

Building Square 
Feet 

Age of 
Building 

Number of 
Stories 

Number of 
Bedrooms 

Number of Full 
Baths 

Number of Half 
Baths 

Within Distance (=1 if 
< 3 miles) 

-5162 0.0539 -21.0369 0.0639 0.0005 0.0096 0.0104 -0.0179  

(4948) (0.057) (29.75) (1.242) (0.022) (0.031) (0.032) (0.017) 
Control 

Mean 
$189,927 0.425 1830.67 52.01 1.52 3.40 1.84 1.72 

Notes: This table presents balancing tests for housing transaction attributes. Each column represents a separate regression where the listed housing attribute is regressed 
on an indicator that equals one if the housing unit is within 3 miles of the nearest wind turbine. All specifications include census block group fixed effects, sale year- 
quarter fixed effects, and project fixed effects. Robust standard errors in parentheses, clustered at the project level. 

Table 3 
Balance tests within distance bins.   

(1) (2) (3) (4) (5) (6) (7) (8) 

Adjusted Sale 
Price ($) 

Parcel Size 
(Acres) 

Building Square 
Feet 

Age of 
Building 

Number of 
Stories 

Number of 
Bedrooms 

Number of Full 
Baths 

Number of Half 
Baths 

0 to 1 Mile 
(tx1) 

3086 -0.0820 -46.9664 2.0015 0.0258 -0.0006 0.0027 -0.0948* 
(8891) (0.2700) (60.1986) (4.2381) (0.0371) (0.0732) (0.0739) (0.0488) 

1 to 2 Miles 
(tx2) 

-5782 0.4324* -49.9998 -2.3200 -0.0202 -0.0666 -0.0057 -0.1034** 
(5676) (0.2580) (45.9568) (2.9173) (0.0300) (0.0488) (0.0456) (0.0424) 

2 to 3 Miles 
(tx3) 

-5376 -0.0033 -14.7521 0.5499 0.0049 0.0302 0.0111 0.0043 
(5343) (0.0465) (32.7739) (1.2786) (0.0223) (0.0345) (0.0357) (0.0167) 

Control 
Mean 

$189,927 0.425 1830.67 52.01 1.52 3.40 1.84 1.72 

Notes: Table presents balancing tests for housing transaction attributes. Each column and row represents a separate regression where the listed housing attribute is 
regressed on an indicator that equals one if the housing unit is within 1 mile (Panel 1), 1 to 2 miles (Panel B) or 2 to 3 miles (Panel C) of the nearest wind turbine. All 
specifications include census block group fixed effects, sale year-quarter fixed effects, and project fixed effects. Robust standard errors in parentheses, clustered at the 
project level. ***p < 0.01, **p < 0.05, *p < 0.1. 

Fig. 3. Stacked Event Study Estimates for Homes located within 0–1 Miles of a 
Turbine 
Notes: Figure presents estimated coefficients from the stacked event study 
specification given by Equation (2). Estimates are for home located within 1 
mile of the nearest wind turbine. Specification includes distance-bin-by-project, 
census-block-group-by-project, and quarter-by-year-by-project fixed effects. 
Dotted red line denotes year prior to the announcement of a wind project. The 
thin vertical blue lines denote the 95% confidence intervals, whereas the 
thicker vertical blue lines denote the 90% confidence intervals. (For interpre
tation of the references to color in this figure legend, the reader is referred to 
the Web version of this article.) 

Fig. 4. Stacked Event Study Estimates for homes located within 1–2 Miles of a 
Turbine 
Notes: Figure presents estimated coefficients from the stacked event study 
specification given by Equation (2). Estimates are for home located within 1–2 
miles of the nearest wind turbine. Specification includes distance-bin-by- 
project, census-block-group-by-project, and quarter-by-year-by-project fixed 
effects. Dotted red line denotes year prior to the announcement of a wind 
project. The thin vertical blue lines denote the 95% confidence intervals, 
whereas the thicker vertical blue lines denote the 90% confidence intervals. 
(For interpretation of the references to color in this figure legend, the reader is 
referred to the Web version of this article.) 
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Appendix Fig. A1. County-Level Installed Wind Energy Capacity in 2005 and 2022 (MW).   
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Appendix Fig. A2. Example Project (Herkimer County, New York) 
Notes: Figure presents a representative wind energy project from our analytic sample. Black crosses represent wind turbines, blue triangles denote homes located 
within 1 mile of the nearest wind turbine, homes within 1–2 miles are depicted using green squares, and homes within 2–3 miles are depicted as purple pentagons. 
Our comparison homes are represented by black dots while transactions greater than 5 miles (excluded observations) are depicted as red dots. 

Appendix Fig. A3. Sun and Abraham (2021) Event Study Specification, 0 to 1 Mile 
Notes: Figure presents event study estimates based on the estimator developed by Sun and Abraham (2021). Estimates are for homes located within 1 mile of the 
nearest wind turbine. Specification includes distance bin, census block-group, and quarter-by-year fixed effects. Dotted red line denotes year prior to the 
announcement of a wind project. The thin vertical blue lines denote the 95% confidence intervals, whereas the thicker vertical blue lines denote the 90% confi
dence intervals. 

Appendix Fig. A4. Sun and Abraham (2021) Event Study Specification, 1 to 2 Mile 
Notes: Figure presents event study estimates based on the estimator developed by Sun and Abraham (2021). Estimates are for home located within 1–2 miles of the 
nearest wind turbine. Specification includes distance bin, census block-group, and quarter-by-year fixed effects. Dotted red line denotes year prior to the 
announcement of a wind project. The thin vertical blue lines denote the 95% confidence intervals, whereas the thicker vertical blue lines denote the 90% confi
dence intervals.  
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Appendix Fig. A5. Sun and Abraham (2021) Event Study Specification, 2 to 3 Mile 
Notes: Figure presents event study estimates based on the estimator developed by Sun and Abraham (2021). Estimates are for home located within 2–3 miles of the 
nearest wind turbine. Specification includes distance bin, census block-group, and quarter-by-year fixed effects. Dotted red line denotes year prior to the 
announcement of a wind project. The thin vertical blue lines denote the 95% confidence intervals, whereas the thicker vertical blue lines denote the 90% confi
dence intervals.  

Appendix Table A1 
Wind Energy Studies 
Notes: All studies citations can be found in the reference list. North American studies are in the top panel, while non-North American (primarily European) studies are in 
the bottom panel. All studies that find a negative impact (or association) between wind projects and home values are colored in red under the findings column. Studies 
that find no significant impacts or minimal impacts are colored black. 

Appendix Table A2 
Retention criteria for transactions  

Condition for retention Rationale 

Coordinate values are populated Coordinates are needed to obtain distances between homes and wind turbines. 
Land area, year built, and home square footage are populated Land area, year built, and home square footage are essential property characteristics to 

control for in analysis 
Coordinates appear 20 times or less Repeated, identical coordinates for multiple properties may indicate data quality issue 

(continued on next page) 
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Appendix Table A2 (continued ) 

Condition for retention Rationale 

Property type is residential (including single family residence, condominium, duplex, 
apartment) 

Analysis only considers homes (i.e. residential properties) sold in arms-length transactions 
after the year 2000 

Transaction is categorized as arms-length 
Year of sale between 2000 and December 2020 
Sale amount is greater than $5000 or the 1st percentile of sale price (whichever value is 

higher) and less than the 99th percentile of sale amount values within a given state 
Removing outliers from analysis 

Sale amount per unit area of living space is greater than the 1st percentile and less than 
the 99th percentile of sale amount per unit area of living space values within a given 
state 

Land area is greater than the 1st percentile and less than the 99th percentile of land area 
values within a given state 

Property was built before 2020, and after the 1st percentile of values for year built within 
a given state 

Sale amount is greater than the mortgage amount, or mortgage amount is missing Any other relationship (between sale amount & mortgage amount, land area & living space 
area, sale year & year built, set of variables representing land area) may indicate data 
quality issues 

Land area is greater than living space area 
Age of property (sale year minus year built) is non-negative 
Both variables representing land area converge within 0.01 acres 
Deed is not categorized as foreclosure Sale amount in a foreclosure may not accurately represent the value of a home 
Sale occurred over one year after last recorded sale for that property Removes potentially “flipped” homes, or homes that undergo a rapid renovation and are 

re-sold, from dataset; for those homes, characteristics in CoreLogic dataset may not be 
representative of characteristics after renovation 

Property address was not determined from mail Address determined from mail may reflect the address of an absentee owner, not of the 
physical property location   

Appendix Table A3 
Robustness Checks to Sample Restrictions   

(1) (2) (3) (4) 

Log of Sale Price Log of Sale Price Log of Sale Price Log of Sale Price 

0 to 1 Mile (tx1) -0.1091*** -0.1036*** -0.1073*** -0.0978**  
(0.0388) (0.0380) (0.0379) (0.0395) 

1 to 2 Miles (tx2) -0.0306 -0.0239 -0.0329* -0.0228  
(0.0203) (0.0226) (0.0199) (0.0217) 

2 to 3 Miles (tx3) 0.0138 0.0154 0.0123 0.0165  
(0.0179) (0.0180) (0.0175) (0.0184) 

Sample Analysis Sample Full Sample – Including Top and Bottom 1% and Foreclosures Dropping Top and Bottom 1% Sample Dropping Foreclosures 
Observations 496,054 537,929 516,898 515,895 
R-squared 0.7784 0.7698 0.7764 0.7868 

Notes: Table presents separate estimates by different sample restrictions of the impact of proximity to wind turbines on housing values based on Equation (1). All 
models include distance-bin project fixed effects, block-group by project fixed effects, year-quarter-by-project fixed effects, and controls (i.e., the same model as 
Column 8 of Table 4). Standard errors clustered at the project level. ***p < 0.01, **p < 0.05, *p < 0.1. 
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