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Abstract 

The objectives of this study are to examine whether proximity to the 240-turbine, Twin Groves 

wind farm (Phases I and II) in eastern McLean County, Illinois, has impacted nearby residential 

property values and whether any impact on nearby property values remains constant over 

different stages of wind farm development with the different stages corresponding to different 

levels of risk as perceived by nearby property owners. This study uses 3,851 residential property 

transactions from January 1, 2001 through December 1, 2009 from McLean and Ford Counties, 

Illinois. This is the first wind farm proximity and property value study to adopt pooled hedonic 

regression analysis with difference-in-differences estimators. This methodology significantly 

improves upon many of the methodologies found in the wind farm proximity and property value 

literature. This study finds some evidence that supports wind farm anticipation stigma theory and 

the results strongly reject the existence of wind farm area stigma theory.   
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Executive Summary 
 

 

The objectives of this study are to examine whether proximity to the 240-turbine, Twin Groves 

wind farm (Phases I and II) in eastern McLean County, Illinois, has impacted nearby residential 

property values and whether any impact on nearby property values changes over the different 

stages of wind farm development. This study uses 3,851 residential property transactions from 

January 1, 2001 through December 1, 2009 from McLean and Ford Counties, Illinois. This is the 

first wind farm proximity and property value study to adopt pooled hedonic regression analysis 

with difference-in-differences estimators. This methodology significantly improves upon many of 

the previous methodologies found in the wind farm proximity and property value literature.  

 

The estimation results provide evidence that a ñlocation effectò exists such that before the wind 

farm was even approved, properties located near the eventual wind farm area were devalued in 

comparison to other areas. Additionally, the results show that property value impacts vary based 

on the different stages of wind farm development. These stages of wind farm development 

roughly correspond to the different levels of risk as perceived by local residents and potential 

homebuyers. Some of the estimation results support the existence of ñwind farm anticipation 

stigma theory,ò meaning that property values may have diminished in ñanticipationò of the wind 

farm after the wind farm project was approved by the McLean County Board. Wind farm 

anticipation stigma is likely due to the impact associated with a fear of the unknown, a general 

uncertainty surrounding a proposed wind farm project regarding the aesthetic impacts on the 

landscape, the actual noise impacts from the wind turbines, and just how disruptive the wind 

farm will be. However, during the operational stage of the wind farm project, as surrounding 

property owners living close to the wind turbines acquired additional information on the 

aesthetic impacts on the landscape and actual noise impacts of the wind turbines to see if any of 

their concerns materialized, property values rebounded and soared higher in real terms than 

they were prior to wind farm approval. Thus, this study presents evidence that demonstrates 

close proximity to an operating wind farm does not necessarily negatively influence property 

values or property value appreciation rates. The estimation results strongly reject the existence 

of ñwind farm area stigma theoryò for the area surrounding Twin Groves I and II. 
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I. INTRODUCTION  

A home is generally the largest investment that a family will make in their lifetime. Thus, 

factors that impact the value of oneôs home are of prime importance to homeowners. Over the 

past few years, all across the United States, wind farms have been sprouting up. Many 

homeowners have expressed concern at public zoning hearings for proposed wind farms that 

their homes may be devalued because of the close proximity to a proposed wind turbine. 

Although over 35 studies have examined this issue of whether a negative relationship exists 

between property values and those homes in close proximity to wind turbines, there does not 

exist a general consensus in the literature. This lack of a consensus may be likely due to various 

degrees of rigor that the studies have demonstrated along with the various methodologies 

adopted. Many of the studies have been funded by wind energy companies as well as wind farm 

opponents. Thus, an unbiased analysis of this very important issue is difficult to come by. Hence, 

this study proposes an improved methodology to examine these issues going forward.  

Is there a stigma associated with properties located in close proximity to a proposed or 

operating wind farm? Does a negative relationship exist between property values and homes 

closer to wind turbines? Does the impact of a wind farm on nearby property values change over 

different stages of development
2
? This study uses pooled hedonic regression analysis to examine 

whether Twin Groves wind farm (Twin Groves Phase I and Phase II
3
) located in eastern McLean 

County, Illinois, has had an impact on local property values. The hedonic pricing model is based 

on the microeconomic theoretical framework developed by Lancaster (1966) and Rosen (1974) 

that decomposes the price of a good into its component attributes.  

Residential property sales were obtained from the Supervisors of Assessments Offices in 

McLean and Ford Counties for the 2001 through 2009 study period. It is important to obtain data 

both before and after construction of the wind facility and not just for the target and control 

areas, because there likely exists a location effect, which when properly controlled for takes into 

account any housing price differential between properties near the wind farm and far from the 

wind farm before wind farm operations. Thus, any devaluation found using only data from after 

construction may not be telling the whole story.  

A difference-in-differences estimator
4
 is utilized to examine whether a wind farm 

anticipation stigma
5
 developed after the approval of the wind farm and during the construction 

stage of the wind farm development. In addition, a difference-in-differences estimator is utilized 

to examine whether a wind farm area stigma developed due to the presence of the wind farm. 

This study examines the appreciation in real property values near the wind farm site in relation to 

surrounding areas over the different stages of wind farm development, which are thought to 

roughly correspond to the different levels of risk as perceived by local residents and homebuyers. 

                                                 

 
2
 The different stages of the adjustment process correspond to different levels of risk as perceived by local residents 

and prospective homebuyers surrounding a wind farm project proposal, and these stages of the adjustment process 

are thought to correspond to the stages of wind farm development. 
3
 Twin Groves I and II will be denoted as ñTG I and IIò or ñwind farm(s)ò throughout this article.  

4
 Difference-in-differences estimators are popular estimation techniques utilized in the policy evaluation literature. 

5
 Wind farm anticipation stigma theory is a concern surrounding a proposed or approved wind farm project that is 

primarily due to factors stemming from a fear of the unknown: a general uncertainty surrounding a wind farm 

project regarding the aesthetic impacts on the landscape, the actual noise impacts from the wind turbines, and just 

how disruptive the wind farm will actually be. 
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In addition, real property value levels in percentage terms are examined over the different stages 

of wind farm development. A few local real estate experts were interviewed and a local wind 

farm zoning hearing was attended, such that the author gained a better understanding of the local 

housing market and the attitudes of residents of the community.  

 The estimation results provide evidence that a location effect exists such that before the 

wind farm was even approved, properties located near the eventual wind farm area were 

devalued in comparison to other areas. Additionally, the results show that property value impacts 

vary based on the different stages of wind farm development. Some of the estimation results 

support the existence of wind farm anticipation stigma theory, meaning that property values may 

have diminished in anticipation of the wind farm, possibly because of the impact associated with 

a fear of the unknown: a general uncertainty surrounding a wind farm project regarding the 

aesthetic impacts on the landscape, the actual noise impacts from the wind turbines, and just how 

disruptive the wind farm will be. However, during the operational stage of the wind farm project, 

as surrounding property owners living close to the wind turbines acquired additional information 

on the aesthetic impacts on the landscape and actual noise impacts of the wind turbines to see if 

any of their concerns materialized, property values rebounded and soared higher in real terms 

than they were prior to wind farm approval. The author does not believe that property values 

near the wind farm rose strictly because of the wind farm locating there. However, it does seem 

to imply that property values in this particular area of McLean County do not necessarily decline 

because of a wind farm locating in the area near the properties, which is a common assumption 

and is often voiced during the wind farm permitting process. Thus, this study presents evidence 

that demonstrates close proximity to an operating wind farm does not necessarily negatively 

influence property values or property value appreciation rates and these results strongly reject the 

existence of wind farm area stigma theory for the area surrounding Twin Groves I and II. The 

results are consistent with views of some local real estate experts.  

The rest of the paper is organized as follows. Section II contains a review of the wind 

farm proximity and property value literature. Section III provides the theoretical basis for the 

model. Section IV provides an overview of the methodology. Section V contains an overview of 

the project location and data. Section VI presents the estimation results. Section VII provides 

recommendations for further research and some general conclusions. Appendix A describes 

community attitudes and survey results. Appendix B provides a detailed description of the data 

and estimation assumptions. Appendix C provides descriptive statistics including summary 

statistics of the variables by stage of the wind farm project. Appendix D provides a review of the 

difference-in-differences estimator as well as several simple estimations and explanations of the 

proper interpretation of the estimated coefficients. Appendix E provides the full estimation 

results. 

  

 

 

II.  L ITERATURE REVIEW  

This section provides a brief overview of the wind farm proximity and property value 

literature. For those readers interested in reviewing literature relevant to the wind farm proximity 

and property value topic, a comprehensive list of the studies reviewed (author, publication date, 

and type of study are listed) as part of this project appears in Table 1. Sample size, study type, 

property value impact, and location of the wind farms for the regional and national studies 
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involving actual wind farms are presented in Table 2. The localized analyses are presented in 

Table 3
6
 along with detailed statistics regarding the wind farm size, study dates, number of 

observations, study area location, and property value impact. This section proceeds as follows: a 

comparison of the national and regional property value studies is undertaken followed by a 

discussion of how this study contributes to and compares with the existing wind farm proximity 

and property value literature involving hedonic regression analysis.  

Table 2 contains a summary of the regional and national property value studies that 

involved actual wind farms (as opposed to studies based on proposed wind farms
7
). Two studies 

conclude that properties are stigmatized surrounding wind farms: one based on an expert survey 

of realtors in Scotland, Wales, and England (Khatri, 2004), and the other study was based on a 

statistical model based on survey responses from homeowners in Denmark (Jordal-Jørgensen et 

al., 1996). The estimation results from the Denmark study could not be obtained, thus the 

statistical significance and details regarding the data utilized were not able to be scrutinized. 

There have been a couple studies involving wind farms across the United States and they 

all found no impact on property values as a result of the wind farms. Hoen et al. (2009) 

completed the most comprehensive and rigorous study by far that involved examining residential 

home sales surrounding 24 wind farms across the United States
8
. Hoen et al. (2009) utilized ten 

different estimation models, including a repeat sales model and a sales volume model, to 

determine whether an area stigma, a scenic vista stigma, or a nuisance stigma existed in relation 

to properties located near wind farms. Hoen et al. (2009) found that none of the models 

uncovered any conclusive evidence of the presence of any of the property value stigmas 

surrounding the wind farms. 

Table 3 contains a summary of the literature regarding localized property value impact 

studies involving actual wind farms (as opposed to proposed wind farms). All of the multiple 

linear regression analyses have been completed within the past four years, and so far there have 

not been any that specifically address the impact on property values for a wind farm located in 

the Midwest. In general, there have been quite a few studies addressing the impact of wind farms 

on property values in the Midwest; however, none of them involved rigorous statistical analysis
9
. 

The studies using the hedonic housing price model that focused on the impact of one particular 

wind farm on property values involve wind farms with less than 21 turbines. Therefore, this 

analysis involving 240 wind turbines is important because of the recent expansion of large wind 

projects.  

As indicated by the asterisks in Table 3, only two studies have actually been published in 

academic, peer-reviewed journals. Both published studies utilized multiple regression analysis 

which provides support of that method in the present study. The two published studies analyzed 

                                                 

 
6
 The only strong correlations associated with the results across studies have to do with who funds the study, i.e., 

those funded by wind farm developers or wind energy proponents generally do not find a negative impact, while 

those studies funded by wind farm opponents generally find a negative impact on property values. Also, some 

correlation exists between the timing of the study and the results. For example, many of the studies conducted in 

areas where a wind farm is proposed involve surveys posed to local real estate experts. These studies find that there 

is an expectation that property values will decline if the wind farm is permitted and becomes operational. Thus, this 

gives rise to what this author terms, wind farm anticipation stigma theory. 
7
 Several studies involved interviewing local residents and real estate experts regarding their opinion of the impact 

that a proposed wind farm would have on local property values if the wind farm was built. The results of these 

studies are consistent with wind farm anticipation stigma theory.  
8
 The residential homes sales were collected from nine different states (ten different study areas). 
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property values in the United Kingdom and the data available
10

 were ñlimited to house type and 

selling price, and therefore not sufficiently detailed to highlight any small changes in valueò 

(Sims and Dent, 2007, 626). All previous multiple regression analyses, except one, use the log-

linear functional form. Sims and Dent (2007) use the linear form and include yearly dummy 

variables to capture inflation. Both of the published studies use property transactions that 

occurred after the wind farms were constructed. After Sims and Dent (2007) found a negative 

relationship between distance to the wind farm and property values, they spoke with local 

realtors and found out that before the wind farm was constructed, properties close to the eventual 

wind farm site were valued less than properties farther away. Thus, the present study contributes 

to the existing literature by taking into consideration the time period prior to wind farm 

operations explicitly in the model and controlling for an extensive list of housing characteristics. 

 

 

                                                                                                                                                             

 
9
 Rigorous statistical analysis is an important factor because the results of a study are essentially meaningless 

without this factor.  
10

 The explanatory variables included in their models were limited to dummy variables. Though Malpezzi et al. 

(1980) point out that using mostly dummy variables allows maximum flexibility in estimation.  
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Table 1. Wind Farm Proximity and Property Value Studies. 

 

Author (Year) ï Study Type 

**Canning and Simmons (2010) ï Hedonic Regression Analysis and Statistics
À
 

Nillen (2010) ï Expert Opinion  

**Hoen et al. (2009) ï Hedonic Regression Analysis and Statistics 

Kielisch (2009) ï Simplified Regression Analysis and Expert Survey 

Gardner (2009) ï Statistics 

Poletti (2009a) ï Statistics and Expert Opinion  

Poletti (2009b) ï Statistics and Expert Opinion  

*Firestone et al. (2009) ï Homeowner Survey and Statistics 

*Firestone et al. (2008) ï Homeowner Survey and Statistics 

Crosson (2008) ï Expert Opinion 

*Sims et al. (2008) ï Hedonic Regression Analysis 

Luxemburger (2008) ï Statistics 

McCann (2008) ï Expert Opinion 

*Bond (2008) ï Homeowner Survey 

*Sims and Dent (2007) ï Hedonic Regression Analysis 

Poletti (2007) ï Statistics 

*Firestone et al. (2007) ï Homeowner Survey and Statistics 

*Edinburgh Solicitorsô Property Centre (2007) ï Statistics 

Lloyd, Jr. (2007) ï Statistics 

Lloyd, Jr. (2006) ï Statistics 

*Hoen (2006) ï Hedonic Regression Analysis 

**Goldman and Goldman (2006) ï Homeowner and Expert Survey 

*Bobechko and Bourne (2006) ï Statistics 

DeLacy (2006) ï Statistics 

DeLacy (2005) ï Statistics 

Poletti (2005) ï Statistics 

Beck (2004) ï Statistics 

**Khatri (2004) ï Expert Survey 

*Haughton et al. (2004) ï Homeowner and Expert Survey 

Sterzinger et al. (2003) ï Simplified Regression Analysis 

*Braunholtz and McWhannell (2003) ï Homeowner Survey 

*Grover (2002, 2006) ï Expert Survey 

Jerabek (2002) ï Statistics 

Jerabek (2001) ï Statistics 

Robertson Bell Associates (1998) ï Homeowner Survey 

Robertson Bell Associates (1997) ï Homeowner Survey 

Jordal-Jørgensen et al. (1996) ï Homeowner Survey and Statistics 

BWEA (1996) ï Homeowner Survey 
*indicates studies that the author recommends reviewing for those interested in reviewing the literature. 
À
The study type ñstatisticsò includes a wide variety of techniques: grouped paired sales analysis, paired sales 

analysis using repeat sales, direct comparison paired sales analysis, difference in means calculations between a 

control and target group using averages of similar property types, and sales volume analysis. 
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Table 2. Literature: Wind Farms and Property Values: Regional and National Analyses. 

 

Author  Type n 

Before or After 

Construction 

Property Value 

Impact*  Location of the Wind Farms 

Hoen, Wiser, Cappers, Thayer, 

and Sethi (2009) 

Hedonic Regression 

Analysis 
4,937 After None USA 

Hoen, Wiser, Cappers, Thayer, 

and Sethi (2009) 

Hedonic Regression 

Analysis 
7,459 Before and After None USA 

Khatri (2004) 
Expert Survey 

(Residential Properties) 
81 After Negative

À 
Scotland, Wales, and England 

Khatri (2004) 
Expert Survey 

(Agricultural Land) 
81 After None Scotland, Wales, and England 

Braunholtz and McWhannell 

(2003) 
Homeowner Survey 1,547 After None Scotland 

Grover (2002) 
Expert Survey 

(Residential Properties) 
13 After None USA 

Jordal-Jørgensen, Munksgaard, 

Pedersen, and Larsen (1996) 

Homeowner Survey and 

Statistics 
? After Negative Denmark 

*Property Value Impact: "None" = There was no evidence of wind farms impacting property values. 

"Positive" = Property values rose in areas surrounding a wind farm, though this does not necessarily imply that property values rose because of the wind farm. i.e., property values could have risen for 

other reasons. 

"Negative" = Property values declined in areas surrounding a wind farm, though this does not necessarily imply that property values declined because of the wind farm. i.e., property values could have 
declined for other reasons. 
ÀSlightly Negative, 40% of Chartered Surveyors found there was no impact on property values, while 60% found there was a negative impact on property values.  

n=number of observations. 
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Table 3. Literature: Wind Farms and Property Values: Localized Analyses. 

         

         

Author(s) (Year) Type n 

Before or 

After 

Construction 

Property 

Value 

ImpactÀ Study Area 

# 

Turbines 

Total 

MW  

Hub 

Height 

(meters) 

Study 

Dates 

Canning and Simmons 

(2010) 

Hedonic Regression Analysis 40 During and 

After 

None Municipality of Chatham-

Kent, Ontario 

64 96 80 2007-

2009 
Canning and Simmons 

(2010) 

Hedonic Regression Analysis 20 During and 

After 

None Municipality of Chatham-

Kent, Ontario 

64 96 80 2007-

2009 

Canning and Simmons 
(2010) 

Hedonic Regression Analysis 83 During and 
After 

Negative Municipality of Chatham-
Kent, Ontario 

64 96 80 2007-
2009 

Canning and Simmons 

(2010) 

Property Resale Analysis 14 Before and 

After 

None Municipality of Chatham-

Kent, Ontario 

64 96 80 2003-

2009 
Theron (2010) Homeowner Survey 75 After None McLean County, IL 240 396 80 2009 

Gardner (2009) Property Sales - Statistics (Rural Land) 7 After Negative Taylor County, TX ? ? ? ? 

Kielisch (2009) Property Sales - Statistics (Vacant Residential Land Sales) 68 Before and 
After 

Negative Fond du Lac County, WI  88 145 80 2006-
2009 

Kielisch (2009) Property Sales - Statistics (Vacant Residential Land Sales) 34 Before and 

After 

Negative Fond du Lac and Dodge 

Counties, WI 

86 129 65 2005-

2009 
Poletti (2009) Property Sales - Statistics (All Residential Classed Sales) 195 After None McLean County, IL 240 396 80 2006-

2009 

Poletti (2009) Property Sales - Statistics (Residential Sales Excluding Vacant 
Lots, Duplex, Condos, Modular, Bi-Levels, Greater Than 5 

Acres, Sales With Price Per Sqft Less Than $40) 

98 After None McLean County, IL 240 396 80 2006-
2009 

Poletti (2009) Property Sales - Statistics (Selective Residential Sales $/Sqft) 26 After None Lee County, IL 63 50.4 65 2003-
2005 

Poletti (2009) Property Sales - Statistics (Single Family Residential Sales All, 

$/Sqft) 

46 After Negative Lee County, IL 63 50.4 65 2003-

2005 
Poletti (2009) Property Sales - Statistics (Agricultural Tracts, 20+Acres, 

$/Acre) 

50 After None Lee County, IL 63 50.4 65 2005-

2009 

Poletti (2009) Property Sales - Statistics (Small Residential Tract Sales, 
$/Acre) 

30 After None Lee County, IL 63 50.4 65 2005-
2009 

Poletti (2009) Property Sales - Statistics (Residential Sales, $/Sqft, Post 1955) 61 After None Lee County, IL 63 50.4 65 2005-

2009 
Poletti (2009) Property Sales - Statistics (Residential Sales, $/Sqft) 148 After None Lee County, IL 63 50.4 65 2005-

2009 
Poletti (2009) Property Sales - Statistics (Residential Sales, $/Sqft, Matched 

Paired Sales Analysis) 

6 After None Lee County, IL 63 50.4 65 2003-

2006 

Bond (2008) Homeowner Survey 304 After None Albany, Southwest 
Australia 

12 21.6 65 2008 

Luxemburger (2008) Property Sales - Statistics 600 After Negative Canada ? ? ? ? 

McCann (2008) Expert Opinion 1 After Negative Lee County, IL 63 50.4 65 2008 

*Sims, Dent, and Oskrochi 

(2008) 

Hedonic Regression Analysis 199 After None St Eval, Cornwall, UK 16 9.6 35 2000-

2007 

Edinburgh Solicitors' 
Property Centre (2007) 

Property Sales - Statistics ? Before and 
After 

Positive Scottish Borders, Dunbar 20 49  2000-
2006 

Lloyd, Jr. (2007) Property Sales - Statistics 88 Before and 

After 

None Madison County, NY 7 11.55 67 1995-

2006 
Lloyd, Jr. (2007) Property Sales - Statistics 35 Before and 

After 

None Wyoming County, NY 10 6.6 65 1995-

2006 
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Author(s) (Year) Type n 

Before or 

After 

Construction 

Property 

Value 

ImpactÀ Study Area 

# 

Turbines 

Total 

MW  

Hub 

Height 

(meters) 

Study 

Dates 

          
Lloyd, Jr. (2007) Property Sales - Statistics 157 Before and 

After 

None Madison County, NY 20 30 65 1995-

2006 

Lloyd, Jr. (2007) Property Sales - Statistics, Paired Sales Analysis (Repeat Sales) 46 Before and 
After 

None Madison County, NY 7 11.55 67 1995-
2006 

Lloyd, Jr. (2007) Property Sales - Statistics, Paired Sales Analysis (Repeat Sales) 16 Before and 

After 

None Wyoming County, NY 10 6.6 65 1995-

2006 
Lloyd, Jr. (2007) Property Sales - Statistics, Paired Sales Analysis (Repeat Sales) 36 Before and 

After 

None Madison County, NY 20 30 65 1995-

2006 

Poletti (2007) Property Sales - Statistics (Small Residential Tract Sales, $/Sqft) 21 After None Kewaunee County, WI 31 20.46 65 1998-
2004 

Poletti (2007) Property Sales - Statistics (Large Tract Sales, $/Acre) 48 After None Kewaunee County, WI 31 20.46 65 1998-

2004 
Poletti (2007) Property Sales - Statistics (Single-Family Residential Values, 

$/Sqft) 

65 After None Kewaunee County, WI 31 20.46 65 1998-

2004 

Poletti (2007) Property Sales - Statistics (Sales Of Residences Constructed 
After 1960) 

19 After None Kewaunee County, WI 31 20.46 65 1998-
2004 

Poletti (2007) Property Sales - Statistics (Agricultural Tracts, 20+Acres, 

$/Acre) 

26 After None Lee County, IL 63 50.4 65 2003-

2005 
Poletti (2007) Property Sales - Statistics (Small Residential Tract Sales, 5 

Acres Or Less, $/Acre) 

30 After None Lee County, IL 63 50.4 65 2003-

2005 

Poletti (2007) Property Sales - Statistics (Selective Residential Sales $/Sqft) 29 After None Lee County, IL 63 50.4 65 2003-
2005 

Poletti (2007) Property Sales - Statistics (Single Family Residential Sales All, 

$/Sqft) 

53 After Negative Lee County, IL 63 50.4 65 2003-

2005 
Poletti (2007) Property Sales - Statistics (Agricultural Tracts, 20+Acres, 

$/Acre) 

20 After None Lee County, IL  63 50.4 65 2005-

2006 

Poletti (2007) Property Sales - Statistics (Small Residential Tract Sales, 
$/Acre) 

14 After None Lee County, IL 63 50.4 65 2005-
2006 

Poletti (2007) Property Sales - Statistics (Residential Sales, $/Sqft) 35 After None Lee County, IL  63 50.4 65 2005-

2006 
*Sims and Dent (2007) Hedonic Regression Analysis 919 After Negative St Breock Downs, 

Wadebridge; St Eval, 
Cornwall, UK  

27 14.55 35 2000-

2005 

Bobechko and Bourne 

(2006) 

Property Sales - Statistics, Sales Analysis, Combined Acreage 173 Before and 

After 

Positive Township of Melancthon, 

Ontario, Canada 

45 67.5 80 2002, 

2006 
Bobechko and Bourne 

(2006) 

Property Sales - Statistics, Sales Analysis, 1-10Acres 72 Before and 

After 

Positive Township of Melancthon, 

Ontario, Canada 

45 67.5 80 2002, 

2006 

Bobechko and Bourne 
(2006) 

Property Sales - Statistics, Sales Analysis, 10 Acres Plus 56 Before and 
After 

None Township of Melancthon, 
Ontario, Canada 

45 67.5 80 2002, 
2006 

Bobechko and Bourne 

(2006) 

Property Sales - Statistics, Sales Analysis, 50 Acres Plus 45 Before and 

After 

None Township of Melancthon, 

Ontario, Canada 

45 67.5 80 2002, 

2006 

Bobechko and Bourne 

(2006) 

Property Sales - Statistics, Resale Analysis 10 Before and 

After 

Positive Township of Melancthon, 

Ontario, Canada 

45 67.5 80 2002, 

2003, 

2006 
Bobechko and Bourne 

(2006) 

Property Sales - Statistics, MLS Statistical Analysis, Detached 

Property And Then 1-50 Plus Acres 

583 Before and 

After 

None Dufferin County, 

Melancthon, Ontario, 

Canada 

45 67.5 80 2002, 

2006 

Goldman and Goldman 

(2006) 

Expert Survey - Appraisers, Realtors, Assessors 17 After None Tucker County, WV, 

Backbone Mountain 

44 66 68 2006 



Hinman, J.L. (2010) Wind Farm Proximity and Property Values 

 

Page 17 of 143 

Author(s) (Year) Type n 

Before or 

After 

Construction 

Property 

Value 

ImpactÀ Study Area 

# 

Turbines 

Total 

MW  

Hub 

Height 

(meters) 

Study 

Dates 

          
Goldman and Goldman 

(2006) 

Homeowner Survey - Property Value, Noise, And View 

Questions 

21 After None Tucker County, WV, 

Backbone Mountain 

44 66 68 2006 

Hoen (2006) Hedonic Regression Analysis 280 Before and 
After 

None Madison County, NY 20 30 66 1996-
2005 

Lloyd, Jr. (2006) Property Sales - Statistics 84 Before and 

After 

None Madison County, NY 7 11.55 67 1995-

2006 
Lloyd, Jr. (2006) Property Sales - Statistics 33 Before and 

After 

None Wyoming County, NY 10 6.6 65 1995-

2006 

Lloyd, Jr. (2006) Property Sales - Statistics 148 Before and 
After 

None Madison County, NY 20 30 80 1995-
2006 

Lloyd, Jr. (2006) Property Sales - Statistics, Paired Sales Analysis (Repeat Sales) 46 Before and 

After 

None Madison County, NY 7 11.55 67 1995-

2006 
Lloyd, Jr. (2006) Property Sales - Statistics, Paired Sales Analysis (Repeat Sales) 16 Before and 

After 

None Wyoming County, NY 10 6.6 65 1995-

2006 

Lloyd, Jr. (2006) Property Sales - Statistics, Paired Sales Analysis (Repeat Sales) 36 Before and 
After 

None Madison County, NY 20 30 65 1995-
2006 

Poletti (2005) Property Sales - Statistics (Small Residential Tract Sales, $/Sqft) 21 After None Kewaunee County, WI 31 20.46 65 1998-

2004  
Poletti (2005) Property Sales - Statistics (Residential Tract Sales, $/Sqft)*New 14 After None Kewaunee County, WI 31 20.46 65 1998-

2004  

Poletti (2005) Property Sales - Statistics (Large Tract Sales, $/Acre) 48 After None Kewaunee County, WI 31 20.46 65 1998-
2004  

Poletti (2005) Property Sales - Statistics (Single-Family Residential Values, 

$/Sqft) 

65 After None Kewaunee County, WI 31 20.46 65 1998-

2004  
Poletti (2005) Property Sales - Statistics (Sales Of Residences Constructed 

After 1960) 

19 After None Kewaunee County, WI 31 20.46 65 1998-

2004  

Poletti (2005) Property Sales - Statistics (Agricultural Tracts, 20+Acres, 
$/Acre) 

26 After None Lee County, IL 63 50.4 65 2003-
2005 

Poletti (2005) Property Sales - Statistics (Small Residential Tract Sales, 5 

Acres Or Less, $/Acre) 

30 After None Lee County, IL 63 50.4 65 2003-

2005 
Poletti (2005) Property Sales - Statistics (Selective Residential Sales $/Sqft) 29 After None Lee County, IL 63 50.4 65 2003-

2005 
Beck (2004) Property Sales - Statistics 2 After None Hull, MA 1 0.66 50 2002-

2004 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 9,105 Before and 
After 

Positive Riverside County, CA 3,067 485.6 40-63 1996-
2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 810 Before and 

After 

Positive Madison County, NY 7 11.6 67 1997-

2003 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 1,044 Before and 

After 

Positive Madison County, NY 20 30 66 1997-

2003 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 624 Before and 

After 

Positive Kewaunee County, WI 31 20.46 65 1996-

2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 3,340 Before and 

After 

Positive Bennington and Windham 

Counties, VT 

11 6 40 1994-

2002 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 1,384 Before and 

After 

Positive Somerset County, PA 14 19.4 60-64 1997-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 3,213 Before and 
After 

Positive Buena Vista County, IA 364 192.7 63 1996-
2002 
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Author(s) (Year) Type n 

Before or 

After 

Construction 

Property 

Value 

ImpactÀ Study Area 

# 

Turbines 

Total 

MW  

Hub 

Height 

(meters) 

Study 

Dates 

          
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 2,867 Before and 

After 

None Kern County, CA 3,569 600.7 55 1996-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 269 Before and 
After 

Positive Carson County, TX 80 80 70 1998-
2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - View Shed And Comparable 89 Before and 

After 

None Fayette County, PA 10 15 70 1997-

2002 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 5,513 Before and 

After 

Positive Riverside County, CA 3,067 485.6 40-63 1996-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 219 Before and 
After 

None Madison County, NY 7 11.6 67 1997-
2003 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 453 Before and 

After 

Negative Madison County, NY 20 30 66 1997-

2003 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 329 Before and 

After 

Positive Kewaunee County, WI 31 20.46 65 1996-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 2,788 Before and 
After 

Positive Bennington and Windham 
Counties, VT 

11 6 40 1994-
2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 962 Before and 

After 

Positive Somerset County, PA 14 19.4 60-64 1997-

2002 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 1,557 Before and 

After 

Positive Buena Vista County, IA 364 192.7 63 1996-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 745 Before and 
After 

Positive Kern County, CA 3,569 600.7 55 1996-
2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 45 Before and 

After 

Positive Carson County, TX 80 80 70 1998-

2002 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed Before And After 39 Before and 

After 

Positive Fayette County, PA 10 15 70 1997-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Riverside County, CA 3,067 485.6 40-63 1999-
2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After None Madison County, NY 7 11.6 67 2000-

2003 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After None Madison County, NY 20 30 66 2001-

2003 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Kewaunee County, WI 31 20.46 65 1999-

2002 

Sterzinger, Beck, and 
Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Bennington and Windham 
Counties, VT 

11 6 40 1997-
2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Somerset County, PA 14 19.4 60-64 2000-

2002 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Buena Vista County, IA 364 192.7 63 1999-

2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After None Kern County, CA 3,569 600.7 55 1999-

2002 

Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Carson County, TX 80 80 70 2001-

2002 
Sterzinger, Beck, and 

Kostiuk (2003) 

Simplistic Regression Analysis - Viewshed And Comparable  ? After Positive Fayette County, PA 10 15 70 2001-

2002 

Jerabek (2002) Property Sales - Statistics 25 Before and 
After 

None Kewaunee County, WI 14 9.2 65 1998-
2001 
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Author(s) (Year) Type n 

Before or 

After 

Construction 

Property 

Value 

ImpactÀ Study Area 

# 

Turbines 

Total 

MW  

Hub 

Height 

(meters) 

Study 

Dates 

          
Jerabek (2001) Property Sales - Statistics 7 After None Kewaunee County, WI 14 9.2 65 1999-

2001 

Robertson Bell Associates 
(1998) 

Homeowner Survey 203 After None Alness, Scotland 34 17 35 1998 

Robertson Bell Associates 

(1997) 

Homeowner Survey 336 After None Wales 20 9 35 1997 

ÀProperty Value Impact: "None" = There was no evidence of wind farms impacting property values. n = number of observations     
"Positive" = Property values rose in areas surrounding a wind farm, though this does not necessarily imply that property values rose because of the wind farm. i.e., property values could have risen for other reasons. 

"Negative" = Property values declined in areas surrounding a wind farm, though this does not necessarily imply that property values declined because of the wind farm. i.e., property values could have declined for other reasons. 

*indicates the study has been published in an academic peer-reviewed journal. 

Notes: All numbers are approximations and accuracy cannot be guaranteed. Please note that although this table acknowledges the results of other studies, it does not in any way support the methods used to reach the conclusions.  

There are quite a few studies that reach conclusions that this author does not support, either due to a lack of statistical rigor or incorrect analyses of results.  
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III.  THEORETICAL ANALYSIS  

This study uses a hedonic pricing model to estimate the marginal willingness to pay for 

specific house structural characteristics and neighborhood characteristics including location 

(proximity to amenities or disamenities)
11

. The hedonic pricing model is based on the 

microeconomic theoretical framework developed in the landmark papers by Lancaster (1966) 

and Rosen (1974). Lancaster (1966) focused on the demand side of the market, he ñdeveloped a 

sophisticated branch of microeconomic theory in which utility is generated, not by goods per se, 

but by characteristics of the goodsò (Malpezzi, 2002, 10). Rosen (1974) focused on ñhow 

suppliers and consumers interact within a framework of bids and offers for characteristicsò 

(Malpezzi, 2002, 11). Hedonic pricing models have not only been applied to housing studies but 

to many other sectors as well (e.g., automobiles). Literally hundreds of academic, peer-reviewed 

journal articles have been published over the years utilizing hedonic regression analysis with a 

focus specifically on housing. This well-accepted use of hedonic pricing models in relation to 

housing provides a basis for the use of this framework for the current analysis.  

Follain and Jimenez (1985) point out that Rosenôs theory leads to a two-step approach to 

estimating the compensated demand curve; however, they do note the possible simultaneity 

issues that may arise in this type of estimation. Malpezzi (2002) notes that ñthe identification 

problems, imperfect specifications, and the general non-robustness of coefficient estimatesð

suggest that reliable two-stage structural estimation of the demand for characteristics will be 

difficultò (15). Thus, a simple hedonic approach utilizing one equation is taken in this analysis, 

and appears to be well accepted in the prevailing literature on this topic
12

. 

A simple hedonic pricing model for housing relates the price at which the house sold to 

the individual characteristics of the property. The house price (value) is the selling price that two 

unrelated parties acting in their own interest, namely the buyer (grantee) and the seller (grantor) 

of the property willingly agree upon. The price of a property can be thought of as being a 

function of its characteristics: 

 

         (1) 

 

Where 

 

Á P represents the selling prices of properties; 

Á S represents a vector of structural characteristics of the houses (properties); 

Á N represents a vector of neighborhood characteristics and location characteristics. 

 

An individualôs utility may be expressed as: 

 

        (2) 

 

 The homebuyerôs problem is to maximize their utility [U(.)] subject to their budget 

                                                 

 
11

 The time period in which the property sold is also appropriately controlled for. 
12

 The abundance of published articles using a simple hedonic approach and the continuing publication of articles 

using a simple hedonic approach exemplifies its acceptance. 
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constraint [I=X+P ], where I is income and X is a composite commodity with price equal to one. 

For a specific utility bearing attribute s, it is assumed that an individual will choose a property 

such that their marginal willingness to pay will equal the price of that characteristic.  

 

  (3) 

 

Structural characteristics of the house may include items such as the living area square 

feet, the age of the home, the garage square feet, the number of fireplaces, and the acres of the 

lot, among many other things. An increase in the size of the living area, the number of square 

feet in a garage, and the number of fireplaces inevitably imposes material costs on the 

construction on the home. To the degree that these material costs are reflected in the value of a 

house, these increases can reasonably be expected to put upward pressure on the selling price of 

the house, ceteris paribus
13

 (holding everything else relevant constant). Though the previous 

variables may not be linearly related to selling price by any means, the number of acres in a lot
14

 

and the age of a home may have a more complicated relationship than the former.   

In particular, the value one places on lot size may vary by market: the market for 

properties less than or equal to one acre and the market for properties greater than one acre in 

size. For example, one may place a very high value on increasing the lot size from 0.17 acre to 

0.35 acre in an area with a very limited number of available lots, if it means they are still able to 

be located within a particular neighborhood or school district of their preference. However, there 

exist homebuyers that may not be concerned with locating in a particular school district and in 

fact would rather not be located in a neighborhood in close proximity to other homes (e.g., they 

may actually prefer the view of a rural landscape rather than the view of their neighborôs home). 

Consequently, demand for lots less than one acre, and demand for lots greater than one acre 

(which are typically located in the more rural areas, not neighborhoods) may not involve a 

smooth demand function. To the extent that the demand for lots less than one acre exceeds the 

demand for lots greater than one acre, it can be expected that the lots with less than one acre will 

experience upward pressure on the incremental 0.1 acre value.  

As a home ages, the building materials age as well, this puts downward pressure on the 

price of the house. However, old homes that are built really well, have been properly maintained 

over the years and possibly renovated, and may be desirable for their historical characteristics 

would tend to put upward pressure on the price of the house. Thus, there may be a quadratic 

relationship in that as age increases the price of the home decreases and then after a certain age 

the price begins to increase. In general, the living area square feet, the garage square feet, the 

number of fireplaces, and the acres of the lot are expected to be an increasing function of the 

house price, while age is expected to be a decreasing function, ceteris paribus.  

Neighborhood characteristics may include the quality of schools, or the socioeconomic 

characteristics of the neighborhood. The location characteristics within the market include the 

township (or school district) in which the property is located and undoubtedly represent many 

things such as distance/access to shopping, schools, sub-centers of employment, and other 

                                                 

 
13

 Latin, ñother things being equal.ò 
14

 It is assumed that the land is not contaminated in any way.  
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important amenities.  

A valuable locational characteristic may include a property being located next to a lake 

which allows the owner to have a nice view and this tends to put upward pressure on the price of 

the property, ceteris paribus. A property located in a cul-de-sac or amidst trees would enable the 

owner to have more privacy and potentially experience less noise from road traffic, thus putting 

upward pressure on the value of the home, ceteris paribus. A property located close to railroad 

tracks would tend to experience the negative externalities resulting from trains operating. Loud 

noise and vibrations, negative externalities that a property near railroad tracks would be subject 

to, would tend to put downward pressure on the value of that property, ceteris paribus.  

 Location may also include being located in close proximity to a wind farm. In a 

landmark paper, Hoen et al. (2009) formalized some potential theoretical relationships between 

wind turbines and homebuyers (these are not mutually exclusive and thus are likely to occur in 

combination with each other): 

 

Å Area Stigma: A concern that the general area surrounding a wind energy facility will 

appear more developed, which may adversely affect home values in the local community 

regardless of whether any individual home has a view of the wind turbines. 

Å Scenic Vista Stigma: A concern that a home may be devalued because of the view of a 

wind energy facility, and the potential impact of that view on an otherwise scenic vista. 

Å Nuisance Stigma: A concern that factors that may occur in close proximity to wind 

turbines, such as sound and shadow flicker, will have a unique adverse influence on home 

values. (2) 

 

Of the stigmas that Hoen et al. (2009) addressed, primarily wind farm area stigma will  be 

addressed in this analysis
15

. The author realizes these theoretical stigmas may occur together and 

that overlap of these stigmas is actually what is being measured in the results. For example, the 

vast majority of rural properties near the wind farm in this study have a view of the wind 

turbines. Thus, although this analysis refers to testing for wind farm area stigma, the area stigma 

being tested actually incorporates the view of the wind turbines (i.e., the view of the wind 

turbines is so highly correlated with properties in close proximity to the wind turbines that these 

effects cannot be separated out
16

). 

There was a recent survey conducted surrounding the wind farm in which this study is 

focused on, Twin Groves I and II. A random sample of residents of the Ellsworth, Saybrook, and 

Arrowsmith communities was surveyed in 2009 (Theron, 2010). Sixty percent of respondents 

claimed they were either not concerned at all or not very concerned regarding wind farms 

negatively impacting their property values. This survey response is significant considering it was 

taken during the wind farm operation stage of Twin Groves I and II. Therefore, after living with 

the wind turbines, approximately 60% of the randomly sampled residents of the communities 

                                                 

 
15

 Hoen et al. (2009) considered homes within a distance of one mile to be in close proximity. Nuisance Stigma was 

investigated in this analysis, but since only 11 properties sold within one mile of the wind farm during wind farm 

operations, the results of the nuisance stigma investigation should not be taken with great confidence.  
16

 If two separate explanatory variables were included in the estimation to model distance and view of the wind farm 

separately, then this high correlation between the two variables would result in multicollinearity. Multicollinearity 

occurs when there is a relationship among some of the explanatory variables such that two or more explanatory 

variables are so highly correlated that they largely or totally nullify one another (thus, insignificance of estimated 

coefficients). 
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were not concerned about their property values declining because of the wind farm. This finding 

is inconsistent with wind farm area stigma theory. Thus, this study investigates wind farm area 

stigma theory by analyzing the actual property transactions around the wind farm rather than 

opinions of local property owners.  

It is important to control for the time period in which the property sold in the analysis, 

which is an often ignored factor in the prevailing literature. The time period the price is observed 

may include the year in which the property sold (e.g., including dummy variables for different 

years in which properties sold). Yearly dummy variables are extremely important to include in 

the estimation if the prices are not adjusted for inflation. It is also important to include a 

particular time or stage dummy variable
17

 and interact it with the most important property 

characteristics that will likely vary with time. For example, it is important to include a dummy 

variable if a significant change occurred during a particular time period, where the dummy 

variable would take a value of one for properties that sold during the time period in which the 

change was in effect, and it would take a zero value for properties that sold when the change was 

not in effect (e.g., a wind farm constructed in an area may be considered a significant change). 

More will be discussed on this topic in Sections IV and V. Also, the amount of time the house 

takes to sell, commonly referred to as ñtime-on-the-marketò
18

 can potentially impact the selling 

price.  

Following some excellent studies completed by Kiel and McClain (1995a, 1995b)
19

, the 

author recognizes that the effect of a wind farm on property values may not be constant over 

time and that important information may be lost if the stages of the adjustment process are 

ignored, where the stages of the adjustment process correspond to different levels of risk as 

perceived by local residents, homebuyers, and sellers
20

. Theoretically, there could exist a wind 

farm anticipation stigma associated with properties that sell in a location near a proposed wind 

farm project. Wind farm anticipation stigma theory is a concern surrounding a proposed or 

approved wind farm project that is primarily due to factors stemming from a fear of the 

unknown: a general uncertainty surrounding a wind farm project regarding the aesthetic impacts 

                                                 

 
17

 A dummy variable is a binary variable taking a value of one to indicate the presence of some categorical effect 

that may be expected to shift the outcome and a value of zero to indicate the absence of some categorical effect. 
18

 Sirmans et al. (2005) state ñTypically, a sellerôs goal is to sell the house at the highest possible price in the 

shortest possible time. These two objectives are generally reconciled with the setting of the listing price. A listing 

price that is too high may have the effect of both lengthening the selling time and limiting the pool of potential 

buyers. Setting the listing price too low may minimize the selling time but may also result in a selling price lower 

than what otherwise could be attainedò (7). 

Sirmans et al. (2005) reviewed studies that have focused on the relationship between time-on-the-market and selling 

price. Sirmans et al. (2005) observe, ñwhen time-on-the-market is included and statistically significant in the selling 

price equation, it is generally negative. This indicates that a longer selling time results in a lower selling price. When 

selling price is included in a time-on-the-market estimation, the results are much less clear. In some cases, a higher 

selling price leads to a longer selling time whereas in others, a higher selling price results in a shorter selling timeò 

(7). Of the 18 time-on-the-market studies Sirmans et al. (2005) examine, 50% of the time, time-on-the-market is not 

statistically significant, 44.4% of the time, time-on-the-market is negative and statistically significant, and 5.6% of 

the time, time-on-the-market is positive and significant.  

The author would have loved to be able to include time-on-the-market in the estimation. Unfortunately, time-on-the-

market data are not freely available for all of the property sales included in this analysis. In general, there may be 

inherent measurement errors in time-on-the-market data due to property owners relisting their properties.  
19

 Kiel and McClain (1995a, 1995b) examine the impact of an incinerator on housing values in North Andover, 

Massachusetts.  
20

 These stages of the adjustment process are thought to roughly correspond to the stages of wind farm development. 
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on the landscape, the actual noise impacts from the wind turbines, and just how disruptive the 

wind farm will actually be. ñThe uncertainty surrounding the projectðwhether and where the 

facility is located and how undesirable the facility might beðwill change through time and 

should be reflected in the prices of housesò (Kiel and McClain, 1995a, 242). Kiel and McClain 

(1995a) state that the ñeffect of a facility on house values may change over time as neighbors 

acquire more information, good or bad, on the aesthetic and health consequences of the facilityò 

(242). This statement may give light to the fact that most surveys done in areas surrounding a 

ñproposedò wind farm find that there is an expectation that property values will  diminish, yet a 

large number of the studies completed in areas surrounding ñactualò wind farms find that 

property values do not diminish. 

As surrounding property owners acquire additional information on the aesthetic impacts 

on the landscape and actual noise impacts of the wind turbines after the wind farm becomes 

operational, residents of the local area may get used to them (e.g., the turbines become part of the 

landscape such as telephone poles
21

 have outside of homes) and they may not take the turbines 

into account when moving to another house in the local area.  

Interestingly, even if evidence reveals that the wind farm has no impact, research has 

revealed that initial risk perceptions may persist because of the way new information is 

interpreted. New information which is consistent with an individual's existing beliefs is accepted 

as reliable and accurate, while conflicting information is labeled erroneous, unrepresentative, or 

propaganda (Kiel and McClain, 1995a; Slovic, 1987). Thus, any downward pressure on prices, if 

any, could be quite prolonged, especially if the majority of local residents are opposed to the 

wind farm prior to wind farm approval.   

Accordingly, this study incorporates these important theoretical considerations into the 

econometric model (most importantly, wind farm anticipation stigma theory and wind farm area 

stigma theory). Utilizing the econometric method described in the next section, this study will 

test whether these theories hold for the specific housing market under study. 

 

 

 

IV.  EMPIRICAL METHOD  

This study uses a data structure known as pooled cross sections over time and an 

estimation technique known as Ordinary Least Squares (OLS) multiple regression analysis. 

Every method used for pure cross section analysis can be applied to pooled cross sections, such 

as corrections for heteroskedasticity. Important ñcontrolò variables will be included in the 

multiple regression analysis to explain housing prices and these will help alleviate any self-

selection problem
22

. In using pooled cross sections, time period dummies are usually included in 

the model to account for aggregate changes over time (Wooldridge, 2002). A difference-in-

differences estimation approach is adopted to explicitly analyze the relationship between 

property price and wind farm proximity over the different stages of development. It is assumed 

that the relationship between the dependent variable ln(Real Property Price) and most of the 

                                                 

 
21

 However, telephone poles do not have moving parts and they are much smaller than industrial size wind turbines. 
22

 A self selection problem occurs when a dummy variable indicator is systematically related to unobserved factors 

resulting in biased estimators. 
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independent variables remains constant over time
23

. Using this assumption, pooling is helpful 

because it can allow for more precise estimators. More estimation assumptions are included in 

Appendix B. 

Spatial dependence or spatial autocorrelation exists when there is a lack of independence 

among cross-sectional unitsô relative space or location (multi-directional); i.e., the existence of a 

functional relationship between what happens at one point in space and what happens elsewhere 

(Anselin, 1988). Although prices from adjacent units are likely to be correlated (neighborhood 

effects), if the correlation arises mainly through the explanatory variables (as opposed to 

unobservables), then nothing needs to be done on a practical level (Wooldridge, 2002). When the 

unobservables are correlated across nearby geographical units, OLS can still have desirable 

propertiesðoften unbiasedness, consistency, and asymptotic normality can be established 

(Wooldridge, 2002). Thus, this analysis assumes that any correlation arises mainly through the 

explanatory variables rather than unobservables and a spatial weights matrix is not adopted.  

If it is believed that several housing submarkets
24

 exist within a sample, there are two 

ways of dealing with them in the estimation of hedonic equations. Malpezzi et al. (1980) state 

ñseparate regressions could be estimated for each submarket. This implies rather extreme 

separation because it assumes all the hedonic prices are different in each submarket. The second 

alternative is to introduce dummy (or indicator) variables for each submarket. This is more 

restrictive than the first alternative in the sense that it forces the coefficients to be equal in each 

submarket. Only the constant term, or the base price is allowed to differ across submarketò (21-

22). The latter approach is adopted and the estimated coefficients of the location dummy 

variables represent the base price differential between the submarkets.  

Spatial heterogeneity
25

 exists when there is a lack of stability over space of the 

relationships; i.e., functional forms and parameters vary with location and are not homogenous 

throughout the dataset (Anselin, 1988). Several conditions would lead to this: a byproduct of 

measurement errors for observations in contiguous spatial units and the existence of a variety of 

spatial interaction phenomena (Anselin, 1988). The former is likely to occur when data is 

collected only at an aggregate level, thus there may be little correspondence between the spatial 

scope for the phenomenon under study and the delineation of the spatial units of observation, and 

as a result measurement errors are likely. Spatial spillover in measurement errors is one cause for 

the presence of spatial dependence, which can lead to non-spherical disturbance terms and errors 

in variables problems (Anselin, 1988). ñEach housing market produces a set of hedonic prices. 

This means that each set of hedonic pricesé estimate[d] must be derived from a set of 

observations from the same housing market. To use too broad a geographical definition of a 

housing market would produce biased estimates from an improperly aggregated sample. To use 

too narrow a definition would produce inefficient estimates because the estimates would not be 

based on all available informationò (Malpezzi et al., 1980, 21). Thus, a balance must be 

determined
26

. 

                                                 

 
23

 For the relationships that may not remain constant over time, time period interaction terms with the specific 

variables are included (e.g., properties close to wind turbines interacted with time period).   
24

 Fletcher et al. (2000) provide a great overview of modeling housing submarkets. 
25

 Distinguishing between spatial dependence (autocorrelation) and spatial heterogeneity can be a highly complex 

problem. 
26

 Too broad a geographical definition of a housing market in the study sample would be county level. Too narrow a 

geographical definition of a housing market in the study sample would be neighborhood/subdivision. Thus, school 

districts and townships are included where townships are a narrower geographical definition of a housing market in 
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Several measures that address these spatial aspects are utilized in this analysis. Each of 

the base equations was estimated three times, each time using one of the three measures adopted 

to control for spatial heterogeneity, spatial trends, and/or spatial submarkets (neighborhood 

effects). First, the {X, Y} -coordinates
27

 of the property locations were included in some of the 

models to address the impact that absolute location has on property values and to model any 

spatial trends. Second, school district dummy variables were utilized as proxies for the housing 

submarkets. Third, township dummy variables were used as proxies for the housing submarkets. 

These three specifications were utilized to demonstrate the results are robust to either 

specification and to allow for a more detailed comparison of property values near the wind farm 

to property values in each of the other housing submarkets over time.  

 

A. DIFFERENCE-IN-DIFFERENCES ESTIMATOR  

In order to analyze the relationship between the price of a property and its proximity to a 

wind farm over the different stages of wind farm development (stages of the adjustment process), 

a difference-in-differences estimator is adopted. Consider the following equation: 

 

  (4) 

 

Where 

 

Á RealPrice represents the selling prices of houses adjusted for inflation; 

Á wfoperation is a dummy variable equal to 1 for properties that sold during the 

time period in which the wind farm was operational (and 0 otherwise);  

Á nearwf is a dummy variable equal to 1 for properties that sold near the wind farm 

area (and 0 otherwise); 

Á wfoperation*nearwf is a dummy variable equal to 1 for properties that sold that 

are located near the wind farm area during the time period in which the wind farm 

was operational (and 0 otherwise); 

Á Ů is an error term
28

;  

Á  represent parameters
29

 to be estimated. 

 

The estimated
30

 coefficients of Eq. (4) can literally be calculated using simple averages
31

. 

 

        (5) 

                                                                                                                                                             

 
the sample than school districts, but not nearly as narrow as towns or subdivisions. 
27

 More details regarding the {X,Y}-coordinates can be found in Appendix B.  
28

 An error term contains unobserved factors that affect the dependent variable. It may also include measurement 

errors in the observed dependent or independent variables (Wooldridge, 2009).  
29

 A parameter is an unknown value that describes a population relationship (Wooldridge, 2009).   
30

 The equation is estimated using Ordinary Least Squares (OLS) multiple regression analysis. OLS is a method for 

estimating the parameters of a multiple linear regression model. The ordinary least squares estimates are obtained by 

minimizing the sum of squared residuals (Wooldridge, 2009). There is a residual for each observation in the sample 

used to obtain an OLS regression line, where a residual is calculated as the difference between the actual value and 

the fitted (or predicted) value (Wooldridge, 2009). 
31

 The ñmeanò or ñaverageò is defined as the sum of n numbers divided by n.  
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   (6) 

 

  (7) 

 

 
                (8)  

 

Where
32

 

 

Á  is the real average price of properties that sold far 

from the wind farm before the time period when the wind farm was operational.  

Á  is the real average price of properties that sold far 

from the wind farm during the time period when the wind farm was operating. 

Á  is the real average price of properties that sold near 

the wind farm area before the time period when the wind farm was operational. 

Á  is the real average price of properties that sold near 

the wind farm during the time period when the wind farm was operating. 

 

The bar over RealPrice denotes the average and the subscript B4Operation denotes the 

time period prior to wind farm operation and the subscript wfOperation denotes the time period 

in which the wind farm was operational. The subscript farwf denotes properties that sold far 

away from the wind farm and the subscript nearwf denotes properties that sold near the wind 

farm. Thus, the estimated coefficients have the following interpretations: 

 

Á  the intercept or constant term represents the real average price of a home far 

from the wind farm prior to operation of the wind farm. See Eq. (5). 

Á  captures aggregate factors that affect real property price over time; it captures 

changes in housing values of properties far from the wind farm from the time 

period before wind farm operations to the time period when the wind farm was 

operational. See Eq. (6). 

Á  measures the location effect that is not due to the presence of the wind farm. 

This takes into account any housing price differential between properties near the 

wind farm and far from the wind farm prior to wind farm operations. See Eq. (7). 

Á  the coefficient on the interaction term wfoperation*nearwf is the estimated 

parameter of interest: it measures the change in housing values due to the new 

wind farm, provided that houses both near and far from the site did not appreciate 

at different rates for other reasons. Wind farm area stigma would occur if  is 

negative and statistically significant. See Eq. (8). 

 

The difference-in-differences estimator  applied to the present study estimates the 

                                                 

 
32

 Column (1) of Table D.1 of Appendix D contains the results of estimating Eq. (4). The real average prices of 

properties that sold can be found in Table C.1 of Appendix C. 
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difference over time in the average difference of real housing prices near the wind farm (nearwf) 

and farther away from the wind farm (farwf).  has also been called the average treatment effect 

because it measures the effect of the ñtreatmentò or policy on the average outcome of the 

dependent variable (Wooldridge, 2009).  tests whether a wind farm area stigma exists, where a 

negative and statistically significant  would provide support for the existence of an area 

stigma. Please see Appendix D for more complex examples and explanations of how to interpret 

each of the estimated coefficients.  

To see how effective the difference-in-differences estimator is for estimating housing 

price impacts from a wind farm, it can be compared with some alternative estimators. For 

example, properties farther away from the wind farm
33

 could be ignored and instead the change 

in the real average property price over time for properties near the wind farm
34

 could be used to 

measure the impact of the wind farm on property values near the wind farm:  

 

        (9)  

 

The problem with this estimator in Eq. (9) is that the average response can change over 

time for reasons unrelated to the wind farm (e.g., housing crisis and economic recession). Thus, 

it is important to be able to compare the property value changes over time for the area near the 

wind farm to the property value changes over time for an area far from the wind farm.  

Another possibility is to use the approach that most authors have used in analyzing the 

impact of wind farms on property values, that is to use a pure cross-section approach and ignore 

the time period before the wind farm achieved commercial operations and compute the 

difference in averages of real property prices for properties near the wind farm and properties 

farther away from the wind farm for the time period in which the wind farm was operational: 

 

      (10) 
 

The problem with Eq. (10) is that there might be systematic, unmeasured differences in 

properties near the wind farm and properties farther away from the wind farm that have nothing 

to do with the wind farm (e.g., distance to sub-centers of employment, grocery stores, and 

shopping). Thus, attributing the difference in averages of the housing prices to the wind farm 

would be misleading
35

 (Wooldridge, 2002).  

By comparing the time changes in real average property prices for the properties near the 

wind farm and farther away from the wind farm, both group-specific
36

 and time-specific effects 

are allowed for
37

 (Wooldridge, 2002). Please see Appendix D for more examples and 

explanations. 

                                                 

 
33

 Properties farther away from the wind farm are the control group. A control group in a program evaluation is the 

group that does not participate in the program.  
34

 Properties near the wind farm are the treatment or target group. A treatment or target group in a program 

evaluation is the group that participates in the program. 
35

 This approach that is often misleading is demonstrated in Section VI by estimation of each stage of the wind farm 

separately.  
36

 e.g., neighborhood effects. 
37

 Nevertheless, unbiasedness of the difference-in-differences estimator still requires that the change (operation of a 

wind farm) not be systematically related to other factors that affect housing values (and are hidden in the error term). 
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V. PROJECT LOCATION AND DATA  

This section begins with an explanation as to why Twin Groves I and II were chosen for 

this analysis.  Next, maps of the study areas are presented along with area descriptions. Finally, 

this section concludes with a description of the data collected including summary statistics of the 

variables included in this study. 

 

A. WHY TWIN  GROVES WIND FARM ? 

The largest wind farm east of the Mississippi River, Twin Groves I and II (TG I and II) in 

McLean County, Illinois, was chosen for this analysis because Illinois State University, the 

university the author was attending while completing this study, is also located in McLean 

County. Thus, the site was chosen for its convenience
38

. Also, at the time of the decision, there 

had not been any hedonic regression studies that had examined properties that sold around a 

wind farm of this magnitude, 240 turbines, 1.65 megawatts (MW) per turbine, 22,000 acres, with 

a hub height of 262.5 feet (~80 meters) or 398 feet (~121 meters) from the base of the tower to 

the top of the blade. 

 

B. STUDY AREA 

The study area for this analysis consists of 21 townships in eastern McLean County, 

Illinois and four townships in western Ford County, Illinois. Table 4 contains a list of the 

townships included in the study as well as the size of the township, in terms of land area. The 

total study area consists of 1,023 square miles (654,239 acres). The wind farm area consists of 

22,000 acres. Fig. 1 contains a map of the study area along with identifiers for the wind turbines 

from Twin Groves I and II. Several wind farms that have been approved by the McLean County 

Board but have not yet been built are pictured in Fig. 1, namely White Oak wind farm and Twin 

Groves IV and V
39

.  It was decided to extend the study area beyond the townships immediately 

surrounding Twin Groves I and II because of the McLean County Board approval of Twin 

Groves IV and V (TG IV and V will reside in several of those townships that border TG I and 

II ). Consequently, 1,023 square miles are included in the study area to ensure there are 

appropriate control areas (i.e., areas not affected by a wind farm) in the analysis. 

 

 

                                                 

 
38

 Since the author had a $0 budget, it was important to have access to McLean County GIS data for the purpose of 

calculating distances from properties to the wind farm. Luckily, Mr. Phil Dick, Director of McLean County Building 

and Zoning, agreed to support the project which gave the author access to McLean County GIS data (McGIS, 2010). 
39

 The planned turbine locations are identified on the map for White Oak wind farm and Twin Groves IV and V, but 

the actual turbine locations may differ. 
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Table 4. Study Area Township Size 

  

Township Acres SqMiles 

Gridley township 34,879 54 

Dix township 34,552 54 

Drummer township 34,339 54 

Randolph township 31,755 50 

Downs township 31,666 49 

Empire township 31,619 49 

Bellflower township 31,169 49 

West township 31,104 49 

Sullivant township 30,329 47 

Lexington township 26,213 41 

Lawndale township 25,439 40 

Money Creek township 25,148 39 

Hudson township 24,193 38 

Blue Mound township 24,161 38 

Dawson township 24,013 38 

Oldtown township 23,677 37 

Yates township 23,389 37 

Anchor township 23,377 37 

Cheney's Grove township 23,364 37 

Chenoa township 23,334 36 

Martin township 23,192 36 

Arrowsmith township 23,112 36 

Towanda township 23,021 36 

Peach Orchard township 15,483 24 

Cropsey township 11,710 18 

Total Study Area 654,239 1,023 
Source: U.S. Census Bureau   
Notes: SqMiles=Square Miles   
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According to a local realtor the top three townships that are considered prime home location 

spots are Oldtown, Downs, and Hudson. The top three villages that are considered prime home location 

spots are Downs, Hudson, and Heyworth. The top school districts within the study area include Normal 

Community Unit School District (CUSD) 5, Trivalley CUSD 3, and Heyworth CUSD 4.  

Table 5 contains township population over the past 110 years. The percent changes in population 

from 1900 to 2000 for the top home location spots are -19% Downs, 82% Hudson, 178% Oldtown, and 

104% Randolph
40

. The percent changes in population from 1900 to 2000 for the townships in which 

Twin Groves I and II are located are -47% Arrowsmith, -38% Cheneyôs Grove, and -48% Dawson. 

Thus, it appears that the wind farm was sited in areas that had a declining population over the past 

century.  

Table 6 contains the number of housing units by township from 1970 through 2000. The percent 

changes in the number of housing units from 1970 to 2000 for the top home location spots are 10% 

Downs, 53% Hudson, 199% Oldtown, and 61% Randolph. The percent changes in the number of 

housing units from 1970 to 2000 for the townships in which TG I and II are primarily located are -9% 

Arrowsmith, 8% Cheneyôs Grove, and -9% Dawson. Although the number of housing units in Cheneyôs 

Grove township has increased by 8% from 1970 to 2000, the number of housing units has declined by 

8.75% from 1980 to 2000. Before TG I and II were proposed, there apparently had not been any 

significant growth in population nor in the number of housing units within the townships where TG I 

and II eventually located. This fact could have contributed to the relative lack of opposition to the wind 

farm during the approval process
41

                                                 

 
40

 The village of Heyworth is in Randolph township. 
41

 The audio recordings from the McLean County Zoning Board of Appeals hearings for the TG I and II special-use permits 

were obtained and listened to by the author. 
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Table 5. Census Population: 1890-2000 Townships 

   

  1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 1900-2000 

 Illinois  3.8M 4.8M 5.6M 6.485M  7.6M  7.9M  8.7M  10M  11M  11.4M 11.4M 12.4M  158% 

 Ford County, Illinois  17,035  18,359  17,096  16,466  15,489  15,007  15,901  16,606  16,382  15,265  14,275  14,241  -22% 

 McLean County, Illinois  63,036  67,843  68,008  70,107  73,117  73,930  76,577  83,877  104,389  119,149  129,180  150,433  122% 

 Allin township, McLean   1,209  1,302  1,197  1,115  1,006  1,037  967  938  1,053  1,057  996  1,047  -20% 

 Anchor township, McLean   903  957  932  825  763  666  643  644  528  441  393  376  -61% 

 Arrowsmith township, McLean   1,090  1,081  1,013  946  907  783  798  782  646  566  549  569  -47% 

 Bellflower township, McLean   1,294  1,241  1,167  1,183  1,220  1,070  964  927  952  794  702  682  -45% 

 Bloomington City township  20,484  23,286  25,768  28,725  30,930  32,868  34,163  36,271  39,992  44,189  51,972  64,808  178% 

 Bloomington township, McLean    2,250  2,025  2,034  2,211  2,239  2,582  3,514  4,896  4,939  3,835  3,176  41% 

 Blue Mound township, McLean   1,057  1,158  1,176  1,053  1,025  919  782  693  685  616  478  473  -59% 

 Brenton township, Ford   1,315  1,377  1,355  1,299  1,262  1,147  1,176  1,283  1,124  1,073  994  929  -33% 

 Button township, Ford   862  876  766  729  614  560  470  426  385  335  299  290  -67% 

 Cheney's Grove township  1,849  1,723  1,557  1,479  1,379  1,455  1,314  1,310  1,192  1,223  1,051  1,069  -38% 

 Chenoa township, McLean   2,004  2,219  2,117  2,002  2,002  2,021  2,032  2,053  2,440  2,368  2,228  2,305  4% 

 Cropsey township, McLean   543  544  531  514  500  454  424  387  341  288  240  256  -53% 

 Dale township, McLean   1,010  1,063  1,022  866  906  802  778  838  953  1,018  1,192  1,276  20% 

 Danvers township, McLean   1,665  1,760  1,543  1,497  1,412  1,496  1,468  1,461  1,486  1,595  1,692  1,953  11% 

 Dawson township, McLean   1,264  1,275  1,235  1,109  1,041  1,039  870  766  756  688  649  668  -48% 

 Dix township, Ford   1,450  1,436  1,366  1,343  1,133  1,071  1,066  957  898  792  711  686  -52% 

 Downs township, McLean   1,330  1,330  1,278  1,137  1,128  1,038  998  1,133  1,170  1,014  992  1,079  -19% 

 Drummer township, Ford   2,997  3,304  3,165  3,178  3,043  3,225  3,745  4,243  4,580  4,071  3,897  3,898  18% 

 Dry Grove township, McLean   1,092  1,218  903  848  812  716  756  750  993  1,501  1,494  1,649  35% 

 Empire township, McLean   2,325  2,639  2,635  2,523  2,391  2,517  2,437  2,694  2,957  3,473  3,379  3,845  46% 

 Funks Grove township, McLean   777  916  791  624  796  677  588  574  425  358  302  293  -68% 

 Gridley township, McLean   1,699  1,836  1,833  1,753  1,653  1,579  1,561  1,568  1,628  1,805  1,813  1,914  4% 

 Hudson township, McLean   1,269  1,277  1,095  1,062  1,017  956  910  1,144  1,619  1,766  1,853  2,318  82% 

 Lawndale township, McLean   945  840  755  685  637  554  457  447  357  273  237  227  -73% 

 Lexington township, McLean   2,174  2,498  2,211  2,123  2,050  2,036  1,789  1,887  2,206  2,441  2,271  2,331  -7% 

 Lyman township, Ford   1,298  1,413  1,248  1,212  1,052  936  924  920  838  688  617  578  -59% 

 Martin township, McLean   1,428  1,911  1,601  1,624  1,429  1,387  1,345  1,339  1,287  1,180  1,154  1,229  -36% 

 Mona township, Ford   756  853  850  801  818  721  656  533  510  479  383  387  -55% 

 Money Creek township, McLean   882  843  753  716  676  631  590  597  780  780  824  1,084  29% 

 Mount Hope township, McLean   1,432  1,361  1,486  1,497  1,520  1,367  1,313  1,329  1,276  1,170  1,130  1,172  -14% 

 Normal township, McLean    4,651  4,844  5,959  7,519  7,713  10,444  14,122  27,532  36,163  40,449  45,637  881% 

 Oldtown township, McLean   906  970  946  774  820  763  730  778  960  1,570  1,738  2,692  178% 

 Patton township, Ford   3,559  4,425  4,160  4,040  3,928  4,005  4,694  5,247  5,410  5,327  5,226  5,413  22% 

 Peach Orchard township, Ford   1,008  1,017  953  959  838  830  838  810  720  700  654  614  -40% 
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 Pella township, Ford   800  734  624  517  558  503  495  369  341  285  206  220  -70% 

 Randolph township, McLean   1,833  1,891  1,829  1,978  1,983  1,970  2,022  2,181  2,700  3,010  2,934  3,856  104% 

 Rogers township, Ford   851  809  695  643  610  557  515  516  457  569  460  414  -49% 

 Sullivant township, Ford   1,322  1,397  1,185  1,123  1,065  963  893  954  827  692  608  594  -57% 

 Towanda township, McLean   1,255  1,242  1,210  1,123  1,134  1,094  959  1,059  1,031  1,375  1,191  1,024  -18% 

 Wall township, Ford   757  718  729  622  568  489  429  348  292  254  220  218  -70% 

 West township, McLean   1,135  1,035  999  871  896  798  677  551  424  318  264  278  -73% 

 White Oak township, McLean   594  607  692  655  636  627  598  541  647  761  803  807  33% 

 Yates township, McLean   1,017  919  864  807  718  658  618  599  477  409  375  340  -63% 

Source: U.S. Census Bureau              
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Table 6. Housing Units: Townships 

      

  1970 1980 1990 2000 1970-2000 

 Anchor township, McLean County         181         170         146         125  -31% 

 Arrowsmith township, McLean County         215         226         203         196  -9% 

 Bellflower township, McLean County         323         307         282         258  -20% 

 Bloomington City township, McLean County    14,459    20,050    22,640    26,642  84% 

 Bloomington township, McLean County      1,642      1,925      1,546      1,231  -25% 

 Blue Mound township, McLean County         232         249         204         194  -16% 

 Cheney's Grove township, McLean County         404         480         439         438  8% 

 Chenoa township, McLean County         788         886         870         867  10% 

 Cropsey township, McLean County         115         112         100           86  -25% 

 Dawson township, McLean County         264         289         232         240  -9% 

 Dix township, Ford County         290         321         281         261  -10% 

 Downs township, McLean County         357         356         363         393  10% 

 Drummer township, Ford County      1,679      1,776      1,728      1,668  -1% 

 Empire township, McLean County      1,030      1,346      1,338      1,489  45% 

 Funks Grove township, McLean County         132         137         120         109  -17% 

 Gridley township, McLean County         550         680         670         721  31% 

 Hudson township, McLean County         549         657         692         842  53% 

 Lawndale township, McLean County         113           99           90           75  -34% 

 Lexington township, McLean County         730         950         884         913  25% 

 Martin township, McLean County         488         524         493         486  0% 

 Money Creek township, McLean County         307         379         389         411  34% 

 Normal township, McLean County      6,586    10,548    12,454    15,257  132% 

 Oldtown township, McLean County         294         566         588         880  199% 

 Peach Orchard township, Ford County         292         307         288         245  -16% 

 Randolph township, McLean County         879      1,138      1,123      1,417  61% 

 Sullivant township, Ford County         289         293         256         221  -24% 

 Towanda township, McLean County         327         470         435         410  25% 

 West township, McLean County         136         123           99           88  -35% 

 Yates township, McLean County         159         149         135         125  -21% 

 Source: U.S. Census Bureau       

 

 

 

Two villages are completely surrounded by the TG I and II wind turbines. Aerial photos 

of the village of Ellsworth and the village of Arrowsmith are pictured in Fig. 2 and Fig. 3, 

respectively. Ellsworth is located within the Trivalley School District 3 and had a population of 

271 in 2000 (U.S. Census Bureau, 2000). Arrowsmith is located within the Ridgeview School 

District 19 and had a population of 298 in 2000 (U.S. Census Bureau, 2000). The village of 

Saybrook is located within the Cheneyôs Grove township and the Ridgeview School District 19. 

Wind turbines are located to the north and west of Saybrook. Saybrook had a population of 764 

in 2000, which is a population decline of 13% from 1900 to 2000
42

 (U.S. Census Bureau). None 

of the three villages contain a grocery store, though Saybrook does have a gas station. 

                                                 

 
42

 Saybrook had a population of 879 in 1900 (U.S. Census Bureau). 
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The land in the wind farm area is primarily farmland used to grow corn and soybeans. 

McLean County is the largest land area county in Illinois and is one of the most productive 

agricultural areas in the United States; fortunately, the wind turbines took only a small 

percentage of farm acreage out of production
43

. The wind turbines are located across moraines 

that formed during the Wisconsin Glacial Episode. The land area surrounding the wind farm is 

slightly rolling with very limited relief (i.e., generally relatively flat and is sloping in some 

areas). The land to the south of the wind farm gradually declines in elevation. TG I and II are 

primarily surrounded by land in the A-Agriculture District, though some turbines are adjacent to 

land in the R-1 Single Family Residence District. Although the minimum distance needed to 

maintain compliance with the State of Illinois Noise Regulations is 655 feet from the turbine to 

the nearest residence, the developer proposed and implemented a minimum 1,500 foot setback 

from a wind turbine to the nearest residence.  

 

 

 

Fig. 2. Ellsworth Village 

 

                                                 

 
43

 Each turbine takes anywhere from one to two acres depending on how long the access road is (E-mail from Marie 

Streenz, Horizon Wind Energy, May 5, 2010). 

N 



Hinman, J.L. (2010) Wind Farm Proximity and Property Values 

 

Page 37 of 143 

Fig. 3. Arrowsmith Village  

 
 

 

 

 

C. DATA  

The property sales and a portion of the property characteristic data
44

 used in this analysis 

were obtained from the Supervisors of Assessments Offices in McLean and Ford Counties 

(2010). A list of the main variables used in this analysis is presented in Table 7. These variables 

will be described in the subsections that follow and more details regarding the construction of 

some of the variables can be found in Appendix B. The final dataset contains 3,851 property 

transactions from 01/01/2001 through 12/01/2009
45

 and the properties that sold are identified on 

                                                 

 
44

 This information is publically available.  
45

 The original McLean County dataset consisted of 4,088 property transactions. The following types of transactions 

were not considered to be ñarmôs lengthò in nature and were accordingly removed: vacant lots, multi-parcel 

transactions, duplexes, triplexes, quadplexes, judicial, family, mobile homes, contract, compulsory, auctions, DHUD 

(Department of Housing and Urban Development), veteranôs deed, foreclosures, properties that sold for less than 

$25,000 and above $400,000, and those that had incomplete data regarding the characteristics of the properties (e.g., 

missing year built, missing square feet). Market value (and a transaction considered to be ñarmôs lengthò) is the 

highest price in terms of money, that the property will bring to a willing seller if exposed for sale on the open 

market; allowing a reasonable time to find a willing buyer, buying with the knowledge of all the uses to which it is 

adapted and for which it can be legally used, and with neither buyer nor seller acting under necessity, compulsion, 

nor peculiar and special circumstances. To further verify there were only ñarmôs lengthò transactions included, the 

N 
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the map in Fig. 4. The time period and explanatory variables chosen were based on the available 

electronic data
46

.  

 

                                                                                                                                                             

 
author took a rather time-consuming approach and verified the records of every single transaction near the wind 

farm via the following website <http://www.mcleancountyil.gov/resolution/>. 

Regarding the removal of properties that sold below $25,000, this price was chosen because a local appraiser 

suggested that homes that sell for less than $25,000 are not likely to be in livable condition; and this analysis is 

concerned with the potential impact that close proximity to an operating wind farm may have on the value of 

properties that are indeed in livable condition. Properties that sold above $400,000 were removed because these 

outliers were considered to be ñinfluentialò observations which would adversely impact the parameter estimation; 

i.e., ñOLS is susceptible to outlying observations because it minimizes the sum of squared residuals: large residuals 

(positive or negative) receive a lot of weight in the least squares minimization problem. If the estimates change by a 

practically large amount when we slightly modify our sample, we should be concernedò (Wooldridge, 2009, 325). A 

regression was estimated excluding the variables of interest, and the standardized residuals were obtained. The 

observations with high standardized residuals (greater than three) were removed (none were within a three mile 

distance of the wind farm). 
46

 The variables included in the analysis were based on the available data. Property sales from Champaign County 

could not be obtained, but the author does not believe this to have any impact on the analysis because of the very 

small population (and likely few property sales that occurred) located in the northwest corner of Champaign County 

(which is the area in the Champaign County closest to TG I and II).  
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Table 7. Variable Definitions 

 

Variables (Definitions) 

ln(Real Property Price) or ln(Real Price) (Natural Logarithm of Real Price of Property in 2009 Q2 $) 

Real Property Price or Real Price (Real Price of Property in 2009 Q2 $) 

Square Feet (above grade living area of the dwelling in 1000s of square feet) 

Garage (area of the garage in 180s of square feet; number of cars that can fit in garage) 

Acre (tenths of acres of the property, when total acreage is 1 acre or less, 0 otherwise) 

Acres (number of acres of the property, when total acreage is greater than 1 acre, 0 otherwise) 

Age (decades) (deed year minus year built) 

Age
2
 (the square of the age of the home in decades) 

Fireplaces (number of fireplaces) 

Railroad Tracks (1 if within 180 meters of railroad tracks, 0 otherwise) 

Lakefront (1 if within 70 meters of a lake, 0 otherwise) 

Cul-de-sac (1 if property located near a cul-de-sac, 0 otherwise) 

Trees (1 if within 180 meters of Deciduous or Evergreen forests, 0 otherwise) 

Near Wind Farm or nearwf (1 if property located within three mile buffer of wind farm, 0 otherwise) 

Before Wind Farm Approval or Before WF Approval (1 if property sold 01/01/2001-09/20/2005, 0 

otherwise) 

Post WF Approval and Construction or Post WF Approval/Construction (1 if property sold 09/21/2005-

02/02/2008, 0 otherwise) 

Before WF Operation or B4Operation (1 if property sold 01/01/2001-02/02/2008, 0 otherwise) 

Wind Farm Operation or wfoperation or WF Operation (1 if property sold 02/02/2008-12/01/2009, 0 

otherwise) 

Near Wind Farm, Post WF Approval/Construction (1 if property located within three mile buffer of wind 

farm and sold 09/21/2005-02/02/2008, 0 otherwise) 

Near Wind Farm, WF Operation (1 if property located within three mile buffer of wind farm and sold 

02/02/2008-12/01/2009, 0 otherwise) 

{X,Y}-coordinates (mapping coordinates in meters of the location of the property) 

C (Intercept or constant term) 

Community Unit School District (CUSD)  Blue Ridge CUSD 18, El Paso-Gridley CUSD 11, Gibson 

City-Sibley-Melvin CUSD 5, Heyworth CUSD 4, LeRoy CUSD 2, Lexington CUSD 7, Normal CUSD 5, 

Prairie Central CUSD 8, Ridgeview CUSD 19, and Trivalley CUSD 3 (1 if property located far from the 

wind farm within specific school district (CUSD), 0 otherwise)  

CUSD, Post WF Approval and Construction (1 if property located far from the wind farm within specific 

school district and sold 09/21/2005-02/02/2008, 0 otherwise) 

CUSD, Wind Farm Operation or CUSD, WF Operation (1 if property located far from the wind farm 

within specific school district and sold 02/02/2008-12/01/2009, 0 otherwise) 

Township  Anchor, Bellflower, Blue Mound, Chenoa, Cropsey, Dix, Downs, Drummer, Empire, Gridley, 

Hudson, Lawndale, Lexington, Martin, Money Creek, Oldtown, Peach Orchard, Randolph, Sullivant, 

Towanda, West, and Yates (1 if property located far from the wind farm within specific township, 0 

otherwise)  

Township, Post WF Approval and Construction (1 if property located far from the wind farm within 

specific township and sold 09/21/2005-02/02/2008, 0 otherwise) 

Township, Wind Farm Operation (1 if property located far from the wind farm within specific township 

and sold 02/02/2008-12/01/2009, 0 otherwise) 
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1. DEPENDENT VARIABLE  

The dependent
47

 variable is the natural logarithm of the real property transaction price in 

2009Q2 U.S. dollars
48

 (ln(Real Price) or ln(Real Property Price)). The actual (nominal) property 

transaction prices for properties that sold in the study area are available to the public and they 

were obtained from the Supervisors of Assessments offices in McLean and Ford Counties 

(2010). This nominal transaction price was converted to real dollars in order to allow meaning in 

comparisons over the time period. Sirmans et al. (2005) claim that generally the observed recent 

selling price is used as a proxy for the value of a house, because it is thought to be the least 

biased proxy (e.g., a home ownerôs self-assessment is thought to be biased). 

Freddie Mac's Conventional Mortgage Home Price Index
49

 (CMHPI) for the 

Bloomington-Normal, IL
50

 Metropolitan Statistical Area (B-N MSA) that provides a measure of 

typical price inflation for houses was used to adjust for inflation (Freddie Mac©, 2010). As can 

be seen in Eq. (11) below, this involved multiplying the nominal property transaction price 

(NominalPricet) of a property that sold in year and quarter (t) by the ratio of the 2009Q2 B-N 

CMHPI to the B-N CMHPI that corresponds to the year and quarter (t) in which the property 

transaction occurred
51

.  

 

      (11) 

 

The natural logarithm of real property price ln(RealPrice) was ultimately chosen as the 

dependent variable. The natural log transformed the data to a closer to normal distribution than 

the level form. Sirmans et al. (2005) assert that the empirical specification generally used for 

hedonic pricing studies has been linear or semi-logarithmic functional forms, but that the most 

used is the semi-log form. The semi-log specification has several benefits: (1) it helps to 

minimize the heteroskedasticity problem; (2) the dollar value of each characteristic is allowed to 

vary; and (3) the estimated coefficients (coeff) have convenient interpretations: (e
coeff

-1)*100 is 

the percentage change in the transaction price given a one-unit change in the characteristic (Bond 

and Wang, 2005; Halvorsen and Palmquist, 1980; Halvorsen and Pollakowski, 1981; Kiel and 

McClain, 1995b; Sirmans et al., 2005). Accordingly, the semi-log specification was adopted.  

 

2. TIMELINE  

In order to take into account the different stages of the adjustment process that 

correspond to different levels of risk as perceived by local residents surrounding a wind farm 

project proposal, a timeline for the wind farm project had to be determined
52

. Many articles 

                                                 

 
47

 A dependent variable is the variable to be explained in a multiple regression model.  
48

 Quarter two of 2009 dollars.  
49

 This index has been utilized in other housing studies to adjust for inflation, including Hoen et al. (2009). 
50

 Although properties that sold in the cities of Bloomington and Normal were not included in the analysis, the 

Bloomington-Normal, IL MSA was chosen because it was the closest MSA to the project area. 
51

 The base year, 2009, was chosen because it was thought that people could relate more with relatively current 

prices of homes when analyzing the descriptive statistics. 
52

 A significant amount of time was spent investigating the proper dates for the break points in the stages of 
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published in The Pantagraph, a local newspaper, were reviewed as well as the developerôs 

website in determining this timeline. The dates were then verified by the Midwest Director of 

Development for Horizon Wind Energy (2009). The various stages are listed in Table 8.  

This study analyzes two different specifications for the various stages of the wind farm 

development. The first is a naïve specification that ultimately involves separating the wind farm 

development process into two stages: (A) the time period before TG I and II became fully 

operational (Before Wind Farm Operation); and (B) the time period that both TG I and II had 

achieved commercial operations (Wind Farm Operation). The second specification allows for a 

more dynamic approach to the housing value adjustment process. In this arguably more 

appropriate approach, the wind farm development process is divided into three stages: (1) the 

time period before TG I and II were approved by the McLean County Board (Before Wind Farm 

Approval); (2) the time period after TG I and II were approved by the McLean County Board and 

during construction of TG I and II (Post WF Approval/Construction); and (3) the time period that 

both TG I and II had achieved commercial operations (Wind Farm Operation).  

 

 

 

Table 8. Twin Groves I and II Timeline: Stages of Wind Farm Development 

  

2 Stage Approach Time Period 

Stage A Before TG I and II are Fully Operational; Before WF Operation 01/01/2001 ï 02/01/2008 

Stage B Twin Groves I and II Online; Wind Farm Operation  02/02/2008 ï 12/01/2009 

3 Stage Approach Time Period 

Stage 1 Before TG I and II Approval; Before WF Approval 01/01/2001 ï 09/20/2005 

Stage 2 Post WF Approval and during Construction 09/21/2005 ï 02/01/2008 

Stage 3 Twin Groves I and II Online; Wind Farm Operation  02/02/2008 ï 12/01/2009 
Sources: The Pantagraph  (2001 ï 2009), Horizon Wind Energy (2009)  

Notes: WF=Wind Farm=TG I and II=Twin Groves I and II  

 

 

 

The stages of the adjustment process (corresponding to perceived risk by local residents 

and prospective homebuyers) are thought to roughly correspond to the stages of wind farm 

development. Property values before the wind farm was approved (Before Wind Farm Approval; 

Stage 1) should reflect the normal supply of and demand for housing and the various structural, 

neighborhood, and locational characteristics of the properties.  

In McLean County, Illinois, a wind farm is designated as a Major Utility and a wind farm 

developer must apply for a special-use
53

 permit
54

 as part of the development process. The 

                                                                                                                                                             

 
development in the wind farm timeline. All wind farm related articles appearing in the local newspaper, The 

Pantagraph, were reviewed with a focus on the content and date of the articles. The stages of the adjustment process 

(corresponding to perceived risk by local residents and prospective homebuyers) are thought to roughly correspond 

to the stages of wind farm development. 
53

 Because of their unique characteristics, the uses set forth in Article 8 ï Special Use Permits, shall be located in a 

district or districts only upon consideration in each case of the impact of such use upon neighboring land and of the 
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McLean County Board is authorized to decide whether special-use permits shall be granted 

subject to the general and specific standards contained in the McLean County, Illinois Zoning 

Ordinance (more specifically, Section 803 of Article 8 and Section 2 of Article 6). A public 

hearing must be held by the McLean County Zoning Board of Appeals (ZBA) prior to the 

granting of any special-use permit. The ZBA shall submit a written report that contains findings 

certifying that adequate provision has been made for complying with the standards for issuance 

of special-use permits (Chapter 40 ï McLean County, Illinois Zoning Ordinance, Article 8, 

Section 803; Article 6, Section 2). The ZBA shall submit the written report and recommendation 

to the McLean County Board within 30 days after the close of the public hearing. The concurring 

vote of at least four members of the ZBA is necessary in order to recommend approval to the 

County Board of a special-use permit application
55

. If a special use is approved by the McLean 

County Board, then the wind farm developer is allowed to apply for building permits for each of 

the wind turbines (before sunset of the special-use permit). During the wind farm permitting 

process, the main hurdle the wind farm developer has to surmount is to provide sufficient 

evidence to convince the ZBA that the standards set forth in Section 803 of Article 8 are satisfied 

such that the ZBA will recommend approval of the special-use permit to the County Board. 

Meeting specific conditions that the ZBA may stipulate in its recommendation to the County 

Board would also be advised
56

.  

For this analysis, Stage 2 (Post WF Approval/Construction) began the day after the 

McLean County Board officially approved the special-use permit, and therefore construction of 

the wind farm was almost inevitable, September 21, 2005
57

. Construction literally began June 29, 

2006, and the first towers were erected around September 28, 2006 (The Pantagraph, 2006). 

                                                                                                                                                             

 
public need for such a use at the particular location. 
54

 Material in this paragraph is adapted from Article 8 ï Special Use Permits in Chapter 40 ï McLean County, 

Illinois Zoning Ordinance which may be downloaded from the McLean County website. Available at 

<http://www.mcleancountyil.gov/build/pdf/Zoning_ordinance.pdf>. 
55

 The Zoning Board of Appeals may recommend and the County Board may stipulate such conditions and 

restrictions upon the establishment, location, construction, maintenance and operation of the special use permit as is 

deemed necessary for the protection of the public interest and to secure compliance with the standards and 

conditions contained within Chapter 40 ï McLean County, Illinois Zoning Ordinance, Article 8. 
56

 For example, the ZBA found that the special-use application in case SU-05-09 (for TG I and II) met all the 

standards found in the McLean County Zoning Ordinance provided the following conditions were met: ñ1) a 

mitigation agreement is made between the applicant and Craig and Rose Grant to provide a planting screen between 

two proposed wind turbines in Section 36 in Dawson Township and the Grant property; 2) no wind turbine tower is 

located closer than 600 feet to the nearest R-1 Single Family Residence District boundary as measured from the tip 

of the turbine blade; 3) a written road agreement is approved by the County Board and Dawson, Arrowsmith, and 

Cheneyôs Grove Townships as a condition of this approval; and 4) the following has occurred after completion of 

Phase I and before beginning Phase II: 1) the applicant has requested a meeting with the Director of Building and 

Zoning; 2) a meeting takes place with the applicant and staff of the McLean County Department of Building and 

Zoning where the applicant will adequately address problems or concerns that are identified through Phase I by the 

Director of Building and Zoning; and 3) any items brought up at this meeting that cannot be adequately addressed 

according to the Director of Building and Zoning will need to be appealed to the Zoning Board of Appeals for 

resolution at their next available meeting; and the applicant will provide engineering plans certified by a registered 

engineer that each tower and wind turbine is designed and built according to appropriate national standards.ò 

Available at <http://www.mcleancountyil.gov/boardnotes/pdf/September2005/pro.pdf>. 
57

 The McLean County Board approved the special-use permit September 20, 2005 with a waiver to allow up to 16 

wind towers to be as close as 600 feet to an R-1 Single Family Residence District rather than 2,000 feet as required 

and to be allowed to apply for Building Permits for TG I up to three years after County Board approval and for TG 

II up to five years after the beginning of construction of TG I, rather than one year as allowed.  



Hinman, J.L. (2010) Wind Farm Proximity and Property Values 

 

Page 44 of 143 

During Stage 2 (Post WF Approval/Construction), the probability that the wind turbines are to be 

constructed and go online is assumed to be one, ñso a mobility decision will be based on 

expected damages relative to expected moving costs and future property lossesò (Kiel and 

McClain, 1995a, 244). Uncertainty arises regarding how disruptive the wind farm will actually 

be; and as a result this uncertainty may be reflected in the form of lower property prices (wind 

farm anticipation stigma theory) or longer days-on-the-market. Consequently, from a theoretical 

standpoint, it is plausible that during Stage 2 (Post WF Approval/Construction), a property 

owner, who is fearful of living near wind turbines or one who just does not want to live near 

wind turbines, may try to sell their property before the wind farm becomes operational (wind 

farm anticipation stigma theory). A property owner may fear that their property will not be able 

to sell once the wind farm project is fully operational; and as a consequence, the owner may end 

up selling their property for much less than it is actually worth
58

. The author denotes this 

property value impact from this uncertainty as wind farm anticipation stigma theory.  

The Wind Farm Operation stage, Stage 3, begins when all of the wind turbines of TG I 

and II are generating electricity
59

. Knowledge of any ñfacility effectsò (e.g., noise, visual) will 

accumulate over this period until no more uncertainty about the effects exist. Thus, damage 

should be measurable as an actual figure rather than an expected value. As this knowledge moves 

through the market, prices should make their final adjustment (Kiel and McClain, 1995a). 

Finally, if after adjustment is complete the facility is regarded as harmless, prices will rebound 

and the total change in social welfare will be zero (Kiel and McClain, 1995a). Interestingly, even 

if evidence reveals that the wind farm has no impact, research has revealed that initial risk 

perceptions may persist because of the way new information is interpreted. New information 

which is consistent with an individual's existing beliefs is accepted as reliable and accurate, 

while conflicting information is labeled erroneous, unrepresentative, or propaganda
60

 (Kiel and 

McClain, 1995a; Slovic, 1987). Thus, any downward pressure on prices, if any, could be quite 

prolonged, especially if the majority of local residents are opposed to the wind farm prior to 

wind farm approval.   

                                                 

 
58

 Some people have stated that property values might initially diminish when a project that they would prefer not to 

live next to (e.g., nuclear facility, incinerator) is proposed (a so-called ñrumorò stage) because they think the 

likelihood of it becoming a reality is high so they immediately try to sell their home to get out of the area (which 

could lower the price the seller is willing to accept because of the ñurgencyò of getting out of the area) . Kiel and 

McClain state that ñHouseholds which assign a high probability to a facility going on-line and/or which expect to 

suffer a great deal from the arrival of the facility are likely to try to move out, even if they ótake a lossô on their unitò 

(1995a, 244). At the time the Twin Groves wind farm was originally proposed (late November of 2001 was the 

earliest landowner contact that the author is aware of), there existed zero wind farm projects in Illinois, thus the 

likelihood that property values would be impacted during a so-called ñrumorò phase is slim because the expectation 

that the wind farm would actually be built was likely low because there were not any wind farms in the state of 

Illinois. Accordingly, this study seeks to identify whether there has been any impact on property values after the 

wind farm project was approved and during construction, as well as during the operational phase of the wind farm 

project when property owners living close to the wind turbines will actually have had a chance to see if any of their 

concerns materialize. 
59

 Stage (3) starts when TG II achieved commercial operations. 
60

 For example, the author received a letter in the mail about wind farms and it contained testimony from a local 

resident regarding impacts on an autistic child. The author later found out that the testimony was written by the same 

person who filed a lawsuit against the wind farm developer before the wind farm was even constructed (see the 

reference to the article in The Pantagraph). Thus, it appears that the initial perceptions of wind farm impacts have 

lasted through the operational stage for certain residents.  

Source: Miller, S., 2006. Lawyer: Wind farm presents hazards. The Pantagraph. Money Section: C1. May 23, 2006.  
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3. DISTANCE ï NEAR TWIN GROVES I  AND II  

Distance from the home to the nearest turbine was determined by spatially joining the 

wind turbines to the properties that sold using Geographic Information Systems (GIS) software
61

. 

Thus, each property received the distance measured from the nearest turbine to the property. The 

wind turbine locations were obtained from McGIS (2010) and Horizon Wind Energy (2010). A 

local real estate agent with over 23 years of experience was consulted regarding the local real 

estate market. The realtor was completely confident that there had been zero impact from the 

wind farm on housing values at a distance greater than three miles
62

. The author also visited all 

of the areas within three miles of the wind farm. Almost all of those homes that were not located 

within a small town had a crystal clear view of the wind farm towers. In the authorôs opinion, the 

wind farm towers still appear ñlargeò at a three-mile distance
63

. A map of the area near TG I and 

II can be found in Fig. 5. Each residential property included in the dataset is identified by the 

wind farm stage in which the transaction occurred. 

 

 

 

 

 

                                                 

 
61

 ESRIÈ ArcMapÊ 9.3 (2010) was the GIS software utilized in this study. 
62

 A map of the study area with various distance buffers surrounding the wind farm was given to the realtor to 

examine. The realtor had been involved in only a couple transactions within three miles of the wind turbines. While 

the realtor had not noticed a negative impact on the property values of those transactions and had not heard of any 

negative impact in the area, the author has more confidence in the opinion that there has definitely not been an 

impact outside of three miles because of the realtorôs experience with many transactions in that area. 
63

 Only one property from the dataset sold at a distance between 2.5 and 3 miles of a wind turbine. 
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Fig. 5. Residential Property Sales Near Twin Groves I and II: 2001-2009
























































































































































































