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WHY USE QUALITATIVE & QUANTITATIVE ANALYSIS?



Purpose is to discover if wind farms impact
rural residential property value.

e Value is perception e Big Sky Wind Farm

e What is the public’s
perception?

e Qualitative analysis

e What others found *5 mat_ched pairs
e 8 studies * Interview Realtors

e Quantitative
analysis




Literature Study

A LOOK AT WHAT THE PUBLIC IS READING & SAYING



e Neurological &
physiological disorders

e Sleeplessness &
headaches (UofM study)

e Advocates & WHO counter
there is no evidence

e Low frequency noise (LFN)
reported as the problem




* Increase setbacks (1,500ft
to 1.5 miles)

e Mandatory minimum of

2km from any residence
e Filter inverters
e Bury all collector lines




e Subject to accidents &
failures

e |ce throw
e Blade throw due to

weakening

* Danger to planes/crop
dusters

e Nuisance- flicker etc




e Protect natural viewshed
e Birds killed

® 10,000 t0 40,000
annually

* Not close to bird kill by
windows

e Bats in greater danger
e Predatory birds killed




e Wind advocates deny neg
impact — claim made up

e Most studies paid by wind
e REPP study finds value

increase- critics find loss

e Many small studies found loss
Of Va | Ue Of 15%'37% (MITownship findings)

e Aesthetics impacted

 * !sa'ta!a e Difficult to sell, long listings




e Tax revenues from project
benefit local treasury

e Lost property value takes
income from local treasury

e Job creation is nominalin lieu

of impact quality of life
e Negative perception makes

rural residential home
placement undesirable




Qualitative Analysis — Is there a negative

Impact?
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Review of Studies

WHAT OTHERS HAVE FOUND QUANTITATIVELY



Berkeley National Laboratory Study (2009)

Sponsored by DOE $500,000 grant.

Used hedonic analysis of 7,500 improved
properties.

Used properties from all over the country and
bundled them together for one hedonic study.

Found no relationship between presence of
wind turbines and residential property value.

All were statisticians no real estate
professionals (appraisers/Realtors).

Used improved properties but only used 12
variables (3 for land, g for improvements).

* Typical 22 forland

* Typical 25 for improvements

Used assessment data only for improvement
description — did not verify data though.

U Compared rural to urban sales.
U Wind sales were all rural.

U Most of the non-wind sales were urban.

U Failed to mention properties bought by
developer in Kewaunee, WI, windfarm that
could not resale and razed.

U Few wind sales were in close proximity to wind
turbines.

U Only 67 sales (<1%) were within 0.57 miles of turbine
& only 63 had a view of them.

U Conversely, 57% were over 3 miles away.

U Chart (p29) shows poor vista has a -21% loss,
below average -9% loss, yet states turbines do
not constitute a bad vista.

U A statistic of -5.5% loss was considered
statistically insignificant, but for a $250,000
home that’s a loss of almost $14,000 — which to
them is significant



~ € Used 15 market areas in Ontario, CA

Impact of Industrial Wind Turbines on Residential
Property Assessment in Ontario (2012)

C MPAC did study — assessment agency e Study showed
C Both political & governmental e <2km properties had a -4.5%.
C Motivation? e <2km Eroperties were consistently less than
the >2km properties.
C Tested accuracy of assessments from _ _
sales, used two zones . Secdond test was a multiple regression
study

C <2km from wind turbines

G >2km from wind turbines * Found only 2 market areas had enough sales

* Found one of the two areas indicated a loss of

C Test would fail (i.e. show impact) if the $6,451 PerkPFOPﬁrty if <tkm and $3,686 loss if
ASR (assessment to sales ratio) was between 1km-2km.
outside of 0.95 to 1.05. * Losses were considered statistically

insignificant using a 10% factor.

 Study did not measure impact — measured
accuracy of assessments.



Case Study Diminution in Value Wind Turbine Analysis (2012)

x Appraiser Ben Lansink was author.
X Based in Shelburne, Ontario, CA

x Did a comparative analysis of 5
properties located within wind farm.

X Properties were purchased by wind
farm developer and then resold after
project was up and running.

X Properties were bought at full market
value by wind developer.

~ % Bought in 2005-2007, sold in 2009-

2012.

V Lansink tested validity of purchase
price to ascertain market value was
paid.

V Lansink did market trend study to
compensate for time.

V Used trend analysis to predict selling
price without any impact.

V Then compared actual resell price to
predicted model price to derive impact.

V Found losses ranging from -9% to -50%
with average loss -39%.



Glen Taylor — wind tower study (2010)

AGlen Taylor is an experienced Realtor
Alnformal study in area of Chevron Wind Farm, Evansville, Wyoming.
AWind farm had 11 turbines.

ABased study on observations of market activity in close proximity of
wind farm and a distance away.

A Concluded

A Detrimental impact to all property value.

A Properties closest to turbines most affected.




Appraisal Group
One Study —
Wisconsin (2009)

A Based in Fond du Lac & Dodge
Counties, Wisconsin

A Realtor survey.

A Comparative sales simple regression
analysis




Realtor Survey

36 experienced Realtors were surveyed
* Average experience =13.4 Yyrs

* All surveyed worked in same geographic
area as wind farmes.

* All surveys were given in person with the
surveyor’s signature and date.

* All surveys had pictures and graphics to
assist in understanding the question.

* Three distance categories were used

* “Bordering” being 600ft from turbine

* “Close"” being 1,000ft from turbine

* “Near” being 0.50 miles from turbine

U In all cases the 1-5 acre residential
properties were perceived as negatively
impacted.

U Those properties borderingthe wind
farm were estimated to have a -39% to -
43% impact.

U The closeproximity (a little farther
away) properties were estimated to have
a -33% to -39% impact.

U The near (even further away) properties
the impact estimate was -24% to -29%.

U Hobby farms had less sensitivity to being
impacted negatively.



All non-wind turbine
sales were outside of
area with no view.

Land sales only

Residential land use
only

68 sales total

*  6sales wereinfluenced by
the wind farm

e 62 sales were not influenced.

Simple regression
technique.

Impact was found to be
-19% to -74% with the
average being -40%.
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WE ENERGIES - BLUE SKY GREEN FIELD WIND FARM
1 acre to 8 acre residential land sales -- all sales included

Non-Wind Turbine
Residential Lot
Value

Wind Turbine Area
Residential Lot
Sales

Total residential lot sales = 68
sales

Total wind turbine area =6
shows 23% loss sales

shows 19%

Total non-turbine area= 62

shows 60%
loss shows 74% loss



All non-wind turbine
sales were outside of
area with no view.

Land sales only

Residential land use
only

34 sales total

e  6sales wereinfluenced
by the wind farm

28 sales were not
influenced.

Simple regression
technique.

Impact was found to
be -12% to -47% with
the average being
-30%.
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INVENERGY - FORWARD WIND FARM
1 acre to 20 acre residential lot sales -- low sales removed

shows 12% loss

shows 23% loss

shows 25% loss

shows 35% loss

shows 41% loss

shows 47% loss

R2=0.4383

R2=0.7885

25.000

Non-Wind Turbine
Residental Lot
Value

Wind Turbine Area
Residential Lot
Sales

Power (Non-Wind
Turbine Residental
Lot Value)

Power (Wind
Turbine Area
Residential Lot
Sales)

Total residential land sales =
34

Sales in wind turbine area=6
Sales out of turbine area = 28

All low sales were removed
which included 3 in turbine
area and 2 outside of area.




Clarkson University Study (2011)

0 Authored by Martin D. Heintzelman,

Ph.D. & Carrie Tuttle, Ph.D. candidate.

0 Title of study- Values in the Wind: a
Hedonic Analysis of Wind Power
Facilities.

0 Used 11,369 sales of residential &
agricultural properties.

0 Time period was 2000 to 200g9.
0 Northern New York State (NE corner)

0 Area is rural, lightly populated,
includes 6 wind farms.

V Study showed impact of wind farm on
property values was significantly
negative.

V Distance from the wind farm is a factor,
the further away the less the impact.
V E.g. -32% impact 0.10 miles away of turbine
V E.g. -14% impact 3.0 miles from turbine

V Found properties 1-to-3 miles away
were impacted between -16% to -31%



Coral Springs Development Study

* Development located in Albany
County, Wyoming.

e Comprised of 7 lots (35ac each)

Located on side of foothills.

Faces valley which has annual elk
migration

* Hermosa West Wind Farm was
planned and known by buyers

* 3 |ots sold since announcement.

~ « Sales analysis showed loss ranging
from -25% to -44%, average= -35%




Matched Pair Analysis

BIG SKY WIND FARM — LEE & BUREAU COUNTIES, ILLINOIS



BIG SKY WIND FARM
BUREAU AND LEE COUNTY, ILLINOIS
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Summary of Matched Pair Sales Study

X Comments from Realtors and buyer of sales showed complexity of
valuation of impacts and mostly negative view.

x Comments about 40 Pump Factory Road, Ohio —no good comps.

x Comments about 1950 Shady Oaks Road, Amboy — not a wind
turbine influenced sale, can’t see the turbines.

X No sales in Zero zone (within the perimeter of the wind farm).
X Matched pair sales impact ranged from -12% to -25%.

X Wind turbine sales had a range of 0.32 miles to 1.72 miles from the
nearest wind turbine — average was 0.65 miles.




Conclusion of Impact of Proposed McClean
County Wind Farm

C Literature study indicated the general perception of wind turbines is
negative with regards to health, environment, property values and
economic impact.

C Review of studies indicated a number of studies showing negative
impact to residential properties due to the presence of wind turbines.

C Matched pair analysis of the Big Sky Wind Farm indicated that the
studies which showed a negative impact due to wind turbines were
correct and this impact ranged from -12% to -25%.

C Overall impact of the Wind Farm is estimated to have a negative
impact on all rural residential property value the lies with the
perimeter of the wind farm and approximately 2 miles from this
perimeter. The impact will range from -10% to -50% depending on
location and other factors.
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