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Overview 

1. Background on Land Economics 
2. Valuing Amenities and Disamenities 
3. Literature on Wind Turbines  
4. Research Questions & Unique 

Contributions 
5. Data and Methodology 
6. Results 
7. Conclusions 

 
 



3 

Determinants of House Prices 

  Characteristics of the Property 

  Locational Characteristics 

 

 
   Market Conditions 
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Variability over Time 
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Variability over Time by Location 
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Sunbelt versus NE 
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How do we measure effect of “treatment”? 
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What is a hedonic model? 

P = ƒ (L, N, A, E, T) 

Where: 
L = lot specific variables 
N = Neighborhood variables 
A = Amenities and Disamenties 
E = Wind Turbine Variables 
T = Time 
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How Hedonic Pricing Models Work 

• Measures marginal price differences between 
homes that differ by the variables of interest while 
controlling for other variables. 

• Controlling variables include square feet, acres, 
bathrooms, age of the home, year and season of 
sale, neighborhood, and (dis) amenities 

• Variables of interest include if home was within ½ 
or ¼ mile from turbines, and wind facility 
development period (e.g., pre-announcement, 
post-construction, etc.) 

 



10 

Overview 

1. Background on Land Economics 
2. Valuing Amenities and Disamenities 
3. Literature on Wind Turbines  
4. Research Questions & Unique 

Contributions 
5. Data and Methodology 
6. Results 
7. Conclusions 

 
 



11 

Proximity to and Views of Environmental 
(Dis)Amenities Can Impact Property Values 

↑$ ↓$ 

Average 
Home 

Highway Transmission 
Lines 

Green Space Ocean 
Front 

↑$ ↓ $ 
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Research For Disamenities  
Show Clear Evidence of Effects 

Disamenity Study Location
Percentage 

Change Difference
Effect 
Limit

Crematory Agee and Crocker (2008) Rawlings, WY -2% to -16%* within a mile

Superfund Gayer et al. (2000) Grand Rapids, MI -4% to -6%* within a mile

Superfund Kiel & Zabel (2001) Woburn, MA -15% within a mile
Groundwater Contamination    
Pre Remediation Case et al. (2006) Scottsdale & Tempe, AZ -7%

in currently 
contaminated area

Groundwater Contamination     
Post Remediation Case et al. (2006) Scottsdale & Tempe, AZ no difference

in previously 
contaminated area

Waste Transfer Station Eshet et al. (2007) Israel -12% within a mile

Industrial - Superfund Carroll et al. (1996) Henderson, NV -7% within a mile 2.5 miles

Lead Smelter Dale et al. (1999) Dallas, TX -0.8% to -4% within a mile 2 miles

Power Plant Davis (2008) assorted -3% to -5% within 2 miles

Landfill - High Volume Ready (2005) assorted -13% adjacent to landfill 2 miles

Landfill - Low Volume Ready (2005) assorted 0% to -3% adjacent to landfill 2 miles

Landfill Reichert et al. (1992) Cleveland, OH -5% to -7% within a few blocks

Landfill Thayer et al. (1992) ? -2% to -5% within a mile 4 miles

Transmission Line Hamilton & Schwann (1995) Vancouver, Canada -6% adjacent to tower 330 feet

Transmission Line Des Rosiers (2002) Montreal, Canada -10% adjacent to tower 150 feet

Road Noise Batemen et al. (2001) Glasgow, Scotland -0.2% to -2% increase of 5 dBA**

Road Noise - 29 Study Review Batemen et al. (2001) assorted
0% to -11%        
(2% median) increase of 5 dBA**

* based on 2008 median house price (source: city-data.com)
** 10 dBA roughly represents the difference in noise between a busy road and a quiet street
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Potential Stigmas  
Associated with Wind Turbines 

1. Area Stigma: Concern that area will appear more 
developed . 

2. Scenic Vista Stigma: Concern over decrease in 
quality of scenic vistas from homes   

3. Nuisance Stigma: Concern that factors that 
occur in close proximity will have unique impacts. 
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Academic & Peer-Reviewed Literature 

NY: Hoen (2006) IL: Hinman (2010) NY: Heintzelman & 
Tuttle (2012) 

NH: Magnussson 
& Gittell (2012) 

RI: Lang & Opaluch 
(2013) 

US: Hoen et al. (2009) US: Hoen et al. (2011) IL: Carter (2009) US: Hoen et al. (2013) 

2006 2009 2010 2011 2012 2013 
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Other Non-US Academic Literature 
UK: 

Sims & 
Dent 

(2007) 

UK: 
Sims 
et al. 

(2008) 

Germany: 
Sunak & 

Madlener 
(2013) 

Canada:
Lansink 
(2012) 
Appraisal 
Case 
Study 

Canada:  
Vyn & 

McCullough 
(2013) 

2006 2007 2008 2012 2013 
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Most (But Not All) Of The Previous Academic and Peer-
Reviewed Studies Of Turbines Have Not Found Effects 

Document Type       
Author(s) Year Country Study Location

 Total 
Number of 

Transactions

Post-
Construction 
Effects Found

 
 

  
 
 

 

Transaction Analysis - Simple Statistics
Lansink 2012 Canada Ontario, CA 4 Yes
Magnussson & Gittell 2012 US Sullivan County, NH 2,593 No

Transaction Analysis - Hedonic Model
Hoen 2006 US Madison County, NY 280 No
Sims & Dent 2007 UK 3 Towns in UK 919 No
Sims et al. 2008 UK 1 Town in UK 199 No
Hoen et al. 2009/2011 US 9 US States 7,459 No
Hinman 2010 US McLean County, IL 3,851 No
Carter 2011 US Lee County, IL 1,298 No
Heintzelman & Tuttle 2012 US 3 NY Counties 9,393 Unclear
Sunak & Madlener 2012 Germany North Rhine-Westphalia 1,405 Yes
Hoen et al. 2013 US US 51,276 No
Vyn & McCullough 2013 Canada Ontario 5,414 No
Lang & Opaluch 2013 US RI 48,554 No
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Claims Of Large Impacts Exist 

“property values…plummet by 15 % to 40 %...” “reduction can be …forecast at 15% to 30%... 

There is also a website dedicated to impacts from turbines 
www.windturbinepropertyloss.org 

2012 
Appraisal 

Report 

2013 
News 
Article 
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Most Data-Rich Analysis To Date 
 

Relevance   
Provide stakeholders in siting/permitting processes greater confidence in the 
likely effects of proposed wind energy facilities, allowing greater consensus 
on often-contentious setback requirements, viewshed valuations and non-
participating landowner arrangements. 

Research Team   
C. Atkinson-Palombo (U Conn), B. Hoen (LBNL) 

Reviewers 
T. Jackson (Appraiser, Professor, May’s Business School, Texas A&M) 
M. Thayer (Chair, Economics Dept, SDSU) 
J. Zabel (Professor of Economics, Tufts University) 
C. Lang (Assistant Professor, Env. & Nat. Res. Economics, U of RI) 

Funders   
MassCEC & USDOE (for Ben’s time) 
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Five Distinct Research Questions 
1. Have wind facilities in Massachusetts been located in areas where 

average home prices were lower than prices in surrounding areas 
(i.e., a “pre-existing price differential”)? 

2. Are post-construction (i.e., after wind-facility construction) home price 
impacts evident in Massachusetts and how do Massachusetts results 
contrast with previous results estimated for more rural settings? 

3. Is there evidence of a post-announcement/pre-construction effect 
(i.e., an “anticipation effect”)? 

4. How do impacts near turbines compare to the impacts of amenities 
and disamenities also located in the study area, and how do they 
compare with previous findings?  

5. Is there evidence that houses near turbines that sold during the post-
announcement and post-construction periods did so at lower rates 
(i.e., frequencies) than during the pre-announcement period? 
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Unique Contributions of Current Study 

• Uses largest and most comprehensive dataset ever assembled 
for a study linking wind facilities to nearby home prices, including 
the largest number of transactions close to turbines. 

• Encompasses the largest range of home sale prices ever 
examined. 

• Examines wind facilities in urban areas (with relatively high-priced 
homes), whereas previous analyses have focused on rural areas 
(with relatively low-priced homes). 

• Focuses mainly on wind facilities that contain fewer than two 
turbines, while previous studies have focused on large-scale wind 
facilities (i.e., wind farms). 

• Modeling approach controls for seven environmental amenities 
and disamenities in the study area, allowing the effect of wind 
facilities to be compared directly to the effects of these other 
factors. 
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Four Different Data Sources 
Dataset Source 

Wind Turbine Data  MassCEC 
Note: Announcement, construction and         
commission dates were corroborated                       
via internet searches 

Real Estate Data Warren Group 
Note: Warren provided data on single family                                                                        
home transactions that were arm’s length                                                                                      
and valid for analysis and between 1998 and 2012 

Census Data US Census Bureau 
Note: These data were used to identify                                                                                 
the census block group in which                                                                                               
the home was situated 

Amenity & Disamenity MassGIS 
Note: These data include GIS locations for                                                                   
landfills, prisons, major roads,                                                                                                 
electricity transmission lines, highways, beaches and open spaces. 
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MA Has A Relatively Large Number Of 
Turbines For A Largely Urban State 
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Turbine Sample Covers Population 
Densities Not Studied Before 

Population (’05) density near turbines: MA 416/mile2; US 11/mile2 
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Real Estate Dataset Covers Full Wind 
Facility Development Timeline (1998-2012) 
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 Real Estate Data Are Limited To Homes Within 10 Miles 
Of Turbines (Yet Base Model Limited To Within 5 Miles) 
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Real Estate Data Are Well Arrayed Across 
Periods and Distances From Turbines 

230 224 494 

66,157 17,899 21,578 
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Dataset Is Well-Suited For Average Analysis Because It 
Contains A Well-Distributed Array Of Homes And Prices 
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Analysis Tests Effects Of Multiple Amenities 
& Disamenities, Not Just Turbines 

Disamenities 
• Landfills* 
• Prisons* 
• Highways** 
• Major Roads** 
• Electricity 

Transmission 
Lines** 

Amenities 
• Beaches* and ^ 
• Open Spaces* 
 

Distances Examined 
* Within ½ mile 
** Within 500 feet 
^ Between 500 feet 
and ½ mile 
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What is a hedonic model? 

P = ƒ (L, N, A, E, T) 

Where: 
L = lot specific variables 
N = Neighborhood variables 
A = Amenities and Disamenties 
E = Wind Turbine Variables 
T = Time 
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Our Model Specification 

 
Variables of interest are the coefficients 
of E*D, the value associated with being 
within a certain distance of a wind 
turbine in the various facility 
development periods. 
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Real Estate Dataset Covers Full Wind 
Facility Development Timeline (1998-2012) 
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Difference-in-Difference Specification 

• Focus on homes within ½ mile 
• Compare them to homes outside of ½ mile (but 

inside 5 miles) 
• Account for price differences between these two 

groups that existed before the announcement of 
the facilities 

• Examine if the resulting “Net” price differences 
are statistically significant in either the post-
announcement-pre-construction period OR in 
the post-construction/operation period 
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Key Concepts 

Statistical Significance: Each estimated coefficient is 
accompanied by a standard error, which can be 
used to determine if the coefficient is statistically 
significant (unlikely to have occurred by chance) or 
not.  If they are statistically significant, then more 
confidence can be placed in the estimated 
coefficient. 

Robustness Test: A variety of sample sets and 
modelling assumptions are explored to examine if 
the base model results are robust to (i.e., are the 
same as/similar to) alternative specifications.  If they 
are robust to alternative specifications then more 
confidence can be had in the results. 
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Model Performed As Expected 

• Adjusted R2 = 0.80 
• Home and site characteristic variables are highly statistically significant 

statistical significance:  *** highly significant (p-value <0.01); ** significant (p-value <0.05);  
  * weakly significant (p-value <0.10;  not significant (p-value >=0.1)) 
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Time Trends 

• Sale Prices are 
lowest in 1998, 
peak in 
2005/2006 and 
return to 2002 
levels by 2012 

• Homes sold in 
winter are lower 
in value than 
those sold in 
late summer 
and the fall 

statistical significance:         
***  highly significant (p-value <0.01);  
**  significant (p-value <0.05);  
*  weakly significant (p-value <0.10;  
 not significant (p-value >=0.1)) 
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Amenity/Disamenity Variables Perform As Expected 

statistical significance:  *** highly significant (p-value <0.01); ** significant (p-value <0.05); * weakly significant (p-value <0.10;  not significant (p-value >=0.1)) 
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Pre-Turbine Announcement Effect Found 
But Not Post-Announcement or Post-Construction 

Results indicate 
• Homes near turbines were lower in value before the development 

began (-5.1%, p-value 0.00) 
• Values dipped further after announcement but effect was not 

statistically significant (“net effect” -2.3%, p-value 0.26) 
• Values returned to pre-development levels after construction (“net 

effect” 0.5%, p-value 0.85) 

statistical significance:  *** highly significant (p-value <0.01); ** significant (p-value <0.05);  
  * weakly significant (p-value <0.10;  not significant (p-value >=0.1)) 
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Home Prices Appear To Be Sensitive To Proximity To Some 
Amenities & Disamenities, But Not To The Turbines Studied in MA 

% Change in Price As Compared To Control Group 
 

** within 500 feet  *within ½ mile 
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Robustness Tests Confirm Results 
And Find Some Evidence Of Post-Announcement Effect 
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There Is Not Evidence That Homes Near Announced or 
Constructed Turbines Did So At Lower Volumes 
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Conclusions 
• The report analyzed more than 122,000 home sales, near 

almost all turbines in densely-populated Massachusetts, with 
more than 1,500 sales within 1 mile of operating turbines. 

• The results do not support the claim that wind turbines affect 
nearby home prices.  

• The study did find the effects from a variety of negative 
features (such as highways, major roads, and landfills ) and 
positive features (such as open space and beaches)  

• Weak evidence suggests that the announcement of the wind 
facilities had an adverse impact on home prices. 

• The analysis did not find impacts on the rate of home sales             
 near wind turbines. 
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Questions? 

Carol Atkinson-Palombo 
University of Connecticut 

carol.atkinson-palombo@uconn.edu 
  

Ben Hoen 
Lawrence Berkeley National Laboratory 

bhoen@lbl.gov  
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