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Presenter�
Presentation Notes�
Thank you xxxx.  I am very glad to be here to present our preliminary results from this 2 year study.

�


Why Is This Important?

Increasing Siting Success Rate is Crucial!

As wind development accelerates easing siting and
permitting barriers will be crucial

— An average of 140 new sites per year will be needed to reach 20%
by 2030 °

Siting and permitting challenges are a key reason for project
delay or failure

— 30 to 50% of contract failures are attributed to siting and permitting
(CEC, 2006; BWEA, 2003 cited by Loring, 2006)

Strength of the network of those opposed to development is

more influential on project success than that of supporters
(Loring, 2006)

g, ]

1 Using 330,000 MW at 100 MW per site - i
EENEFEN ||||

Electricity Markets and Policy Group ¢ Energy Analysis Department \\



Presenter�
Presentation Notes�
Were here to discuss growing the wind energy business, maybe to reach a goal of 20% market penetration by 2030.  If that goal is to be reached, the wind industry will need to dramatically increase its siting success rate.  



An interesting paper by McLaren Loring discusses those opposed to wind energy projects finding in his case studies that they exert a greater influence over project success than those in support of the project.  And what is it that those opposed to wind energy are most concerned with… [next slide] 



=================================================

Under current conditions in 2006, for example, there were 36 facilities larger than 3 turbines constructed and their mean capacity was 68 MW. 

CEC (2006) Building a “Margin of Safety Into Renewable Energy Procurements: A Review of Experience with Contract Failure.”  Doc # CEC-300-2006-004.

BWEA Briefing Sheet: PPS 22, 2003. Renewable Energy. British Wind Energy Association, 5 November. (Cited by Loring, 2006)

McLaren Loring, J., Wind energy planning in England, Wales and Denmark: Factors influencing project success. Energy Policy (2006), doi:10.1016/j.enpol.2006.10.008
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Aesthetics & Property Values
Rank At The Top Of Concerns

US developers
OPPOSITION ISSUES rank aesthetics
& property
[ values as the
— #1 and # 3
- — concerns of
B — those in
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Presenter�
Presentation Notes�
When developers were polled as to the top concerns of those in opposition to wind energy.  Aesthetics and property values ranked #1 and #3 respectively.  Aesthetics and Property Values #1 and #3.

 

�


Aesthetics & Property Values
Are Strongly Linked

Transmission
Highway Lines Average Home Green Space Ocean Front

I ls i s T$

This linkage is well studied
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Presenter�
Presentation Notes�
And the linkage between aesthetics and property values is well understood.  Whether it is the increase in value a home receives because it has a view over an ocean or a green space, or the decrease from a view of a nearby transmission line or a highway, the market has shown that buyers and sellers act in a predictable manner regarding aesthetics.  So for those involved in wind energy siting, this is a reasonable concern.



===================================================

Decreased Values: Simons & Saginor (2006). "A Meta-Analysis of the Effect of Environmental Contamination and Positive Amenities on Residential Real Estate Values" 

Increased Values: Benson, et. al. (1998). "Pricing Residential Amenities: The Value of a View"

�


roperty Value Concerns For Wind Energy

Fall Into 3 Categories

ﬁrea St_lg.mai Cf,)ncerns over N6 ome will move
industrialization” of area leading to here!

decreases in tourism and second

home desirability

Scenic Vista Stigma: Concerns for o .
i g . It will ruin my view!
decreases in quality of scenic

vistas from homes

Nuisance & Health Effects: — .
. ] won’t be able to live
Potential health/well being

concerns of nearby residents

Each of these effects could impact property values
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Presenter�
Presentation Notes�
We make a distinction between three types of aesthetic concerns.

Area Stigma: Which involves all home owners within a certain distance from a facility – say 4 to 7 miles.  The sense that the area might seem industrialized and therefore will experience a drop in tourism or homeowner desirablilty.

Secondly Scenic Vista Stigma:  This is characterized by the statement, “The windfarm will ruin my view.”  A concern that turbines will decrease the premium a particular homeowner enjoys if they are placed inside their scenic vista, say of an ocean view.

And the last effect?...This is one based mostly on distance not visibility and it is the one hat picks up the concerns of anyone living within earshot of a facility, one that might experience flicker or shadows, and might or might not be concerned with health related issues.  

So each of these effects can impact property values so all can be investigated.

�


~ Very Few Wind & Property Studies:
A List Of The Most Publicized

Author (Year) Location Method Test Result
Jordal-Jorgensen (1996) Denmark Hedonic Area Stigma 19
Sterzinger et. al. (2003) 10 US sites Simple Area Stigma ()
Poletti (2005) Wisconsin  Simple Area Stigma nc
Delacy (2005) Washington Paired Sales Area Stigma nc
Sims & Dent (2006) UK Hedonic Area Stigma 19
Hoen (2006) New York  Hedonic Area Stigma/ nc

Scenic Vista Stigma nc

Overview

* Most tested for just area stigma
* None of the studies, except Hoen (2006), visited homes
* None have been peer reviewed & published

« Sample size is problematic in many of the studies
o Statistical analysis is sometimes not rigorous
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Presenter�
Presentation Notes�
So what has been done previously on this subject?  There are a good many studies which have been done, but none have been peer reviewed, and few have visited the homes to measure the degree of turbine visibility.  They have concentrated mostly on this question of Area Stigma, using distance from the facility as the qualifying characteristic.  We hope to build and improve on this past work…[next slide]�


LBNL Study Methods

US focused

Multiple sites — 4 now, eventually ~ 10 sites
Transaction values (not assessed values)
Field visits to each home

Test for all 3 effects: area stigma, scenic vista
stigma, and nuisance effects

Sample sizes over 350 for each site
Hedonic Pricing Model — Used to isolate effects
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Presentation Notes�
… and give policymakers and stakeholders some solid research on the subject.  Lets hope we succeed.

So our study is based on existing US facilities.  I will present the results today from the first 4 of 10 sites we will study. We require sample sizes over 350 to be studied.  We use something called the Hedonic Regression Model to do the analysis, which I will explain in more detail in the next slide.�


Hedonic Regression Model
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Presenter�
Presentation Notes�
So what is a Hedonic Regression Model?

It is based on the fact that buyers will differentiate and quantify characteristics of some goods they purchase.  A car and a home’s characteristics are very good examples.  One might ask, “What is the value of a pool or a renovated kitchen, or a sunroof for a car?”.  A hedonic model can be used to answer these questions. By controlling for a myriad of other effects one can isolate the effect of individual characteristics.  So in the same way studies before ours have used he model to isolate the effects of a highway, a ocean view, green space or a high voltage transmission line, we hope to effectively isolate qualities relating to wind facilities to test if and by how much they affect home values.�


4 Preliminary Sites — All in Northeast

Madison & Oneida Counties, NY: Madison Wind Farm
* 7 Turbines — 11.5 MW, rolling farmland

* Construction began June 2000 |

* 464 sales within 7 miles - e

Madison County, NY: Fenner Wind Farm

20 Turbines - 30 MW, rolling farmland

» Construction began Spring 2001

* 694 sales within 5 miles ~

Wayne County, PA: Waymart Wind Facility
* 43 Turbines — 64.5 MW, ridgeline ]

* Construction began June 2003 ?

« 553 sales within 7 miles

Somerset County, PA: Multiple Sites

* 34 Turbines — 49.4 MW, rolling farmland & ridgeline
* Construction began December 1999 — August 2003
» 489 sales within 4 miles

o, |
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Presenter�
Presentation Notes�
We chose 4 preliminary sites all in the Northeast.  By controlling for local market conditions and inflation we were able to combine all of the transactions into the same model allowing us to have a very robust statistical model.  In the end we had 2195 transactions all within 4 to 7 miles of wind facilities.�


- Tests For 3 Effects:
Area Stigma, Scenic Vista Stigma & Nuisance

1. Area Stigma: Test if distance from the facility has
any effect alone after the facility was constructed

2. Scenic Vista Stigma:

Qualitatively: Using an on-site rating, compare
sales of homes with views with those without

Quantitatively: Using distance and number of
turbines visible, compare sales of homes with
views with those without

3. Nuisance & Health: Compare sales inside of 2500 ft
with and without a view to all others

g, ]
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Presenter�
Presentation Notes�
How do we test for these 3 effects?



For Area Stigma you can compare homes before a facility was announced or erected to those which sold after.

For Scenic Vista Stigma you can compare homes with a view of a wind facility to those without.

And for Nuisance Effects one can look at homes within say ½ mile of a facility to see if they are any different that the rest of the sample.�


()

To Test for Scenic Vista Stigma
Scenic Vista ltself Needs to be Controlled For

They might pull in two directions

Without separating out scenic vista,
$ measurements of the effects $ ?

of the turbines might be artificially inflated

EERETEDN
HIC R I L Y L%
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Presenter�
Presentation Notes�
We want to test for Scenic Vista stigma.  If a good view is ruined by the presence of a windfarm in it.  First we have to control for the scenic vista itself.  If the effect of a windfarm is bad, but the effect on home value of a nice view is better, without controlling for scenic vista we might find that a given home receives a premium from having a view of a wind turbine.  Now this is possible, but not likely.  And either way, by not controlling for Scenic vista, regardless of turbine we cannot properly quantify the effect of turbines.�

http://www.sw-ag.org/Edine-over-Loch-Greshornish.JPG
http://www.sw-ag.org/Edine-Simulation-2.JPG

5 Rankings for Scenic Vista

Each home was given a scenic vista rating

Poor Average Premium
N
\ Below / Above /
Average Average

EERETEDN
HIC R I L Y L% .
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4 Qualitative Ratings for
View of Turbines dominance

Each home was given a view of turbines dominance rating

Moderate Extreme
\ /
Substantial

And quantitative measurements such as numbers of
turbines and distance were also collected .
reeer

renr |.||
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Note of Caution

The following graphs, tables, and findings
are PRELIMINARY, so conclusions based
on these results should be considered
preliminary as well

.1
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Presenter�
Presentation Notes�
Just a note of caution.  These results are preliminary although we have an esteemed group of advisors that reviewed these results on an ongoing basis, this has not gone through the rigorous peer review process which we will subject them to when the study is complete.�


15

Buyers & Sellers
Care about Scenic Vista

Effect of Scenic Vista on Resale Value

25%

20%

15% -+
10%

5% - ) I &
0%

5% T
5% |

-10% | Al
-15% |
-20% |
-25%

Poor Vista Below Average Average Vista Above Average = Premium Vista
Vista Vista

All Significant at the 99% Level
90% Confidence Intervals Shown

Model Statistics: n = 2195, Adjusted R?: 0.72, f Stat.: 84, Overall Sig.: 0.000 _

Electricity Markets and Policy Group ¢ Energy Analysis Department
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Presenter�
Presentation Notes�
So first we rated each home for its scenic vista.  And what did we find?  People do care about the scenic vista from their homes.  A poor view detracts from value, and a premium view adds to value as compared to a home with an average view. But…�


There Is No Statistically Significant Evidence
They Care About Views of Turbines

Effect of View of Turbines on Resale Value

20%
15%
10%
5% -

C1 1
0% 4+ \ \ + \ - . \
-5%

— e

-10% A
-15%
-20%

Any View of the No View Minor View Moderate View Substantial or
Turbines Extreme View

Model Statistics: n = 2195, Adjusted R?: 0.72, f Stat.: 84, Overall Sig.: 0.000

This result holds using quantitative
or qualitative measurements «-*w\]
Ili kL '!'_!I |

I'.
T

II|
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Presenter�
Presentation Notes�
There is no evidence that they care that turbines are in that view.  So we found an effect, but it is so close to zero that statistically it can’t be considered anything but no effect.  And as you can probably imagine we tested this find ever which way but Sunday, and kept finding the same thing.  In other words, homes with views of turbines were no different statistically than those without. �


~ There Is No Statistically Significant
Evidence That An Area Stigma Exists

17

20%

10%

5%

0%

-10%

-20%

Effect of Distance from Facility on Resale Value
For All Homes and Just Homes within 4 Miles

15% A

-5% -

- ==

-15%

All Homes Homes Within 4 Miles

Area Stigma Model Statistics: n = 1339, Adjusted R?: 0.74, f Stat.: 60, Overall Sig.: 0.000

Electricity Markets and Policy Group ¢ Energy Analysis Department
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Presenter�
Presentation Notes�
Now, on to Area Stigma.  Similarly, we found that homes which sold after the wind farm was either announced or began construction were no different in value than hoes which sold before.  In other words,  communities with wind facilities were not affected adversely by the presence of a wind facility in them.�


- Result — No Effects Found
But More Data Needed to Increase Confidence

Full 2 Years Luxury 2 Mile
Effect Sample Post Contr Homes Homes
Area Stigma: None None None None
Found Found Found Found
Scenic Vista Stigma:
Qualitatively: None None None None
Found Found Found Found
Quantitatively:: None None None None
Found Found Found Found
Model Statistics: n 2195 463 548 509
R2 0.72 0.73 0.57 0.66
Sig. 0.00 0.00 0.00 0.00

e
Electricity Markets and Policy Group ¢ Energy Analysis Department |
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Presenter�
Presentation Notes�
Now based on this results from the combined model we concentrated on homes which sold in the 2 years following the beginning of construction, and those that were premium in value, or those that were within 2 miles of the facility, and continued to receive the same results.  As well we tested these effects for each individual facility and found the same thing.  One would think, that if an effect exists, it would turn up somewhere.

�
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=~ What Conclusions Can Be Drawn

From These Preliminary Results?

Given our sample of 2195 transactions...

» Area Stigma: There is no statistical evidence that
homes within 4-7 miles of a facility are affected
adversely based simply on proximity

« Scenic Vista Stigma: There is no statistical evidence
that homes with a view of turbines have different
values than homes without

* Nuisance: More data is needed to reliably test this
claim but with the 6 more wind farm sites to be
added this might change.

g, ]
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Presenter�
Presentation Notes�
So given our sample of 2195 transactions what can be said?

�
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Results Are Provisional

With more data to be collected over the coming months
at a wider variety of sites, we’ll have more to report

Thank You

Electricity Markets and Policy Group ¢ Energy Analysis Department



Presenter�
Presentation Notes�
Do with them what you will, but we will have more results to report later.  Let’s say we are 40% confident now, and we are looking forward to being closer to 100%.�


Annual Report on U.S. Wind Power Installation,
Cost, and Performance trends: Inaugural Issue

* Wind installation trends

EEEEEEEEEEEEEEEEEEEEEEEEEEE

e Wind industry trends

Annual Report on

« Evolution of wind pricing U ey

Installation, Cost,
and Performance

* Installed wind project costs Trends: 2006
« Wind turbine transaction prices
» Wind project performance

* O&M cost trends

* Integration/transmission/policy

« Coming up in 2007 oot
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Presenter�
Presentation Notes�
The contents and trends covered in the report are pretty broad, as summarized in this slide, but rather than going through the report in full...�


State RPS Activity Continues to Grow;
Consideration At Federal Level Increases

» 23 states and D.C.
* New since beginning of 2006: WA, NH, OR
 Revisions to existing policies: NJ, WI, HI, CA, AZ, CT, MN, NM, CO, MD, TX

10,000 -
§ 9,000 - B Other (economical, green power, IRP, etc.)
\E., RPS-related
% 8,000 - Renewable Energy Fund-related
£ 7,000 -
=
o 6,000 -
G>,)
a 5,000 -
ge)
é 4,000 - Half of all US
o 3.000 - > wind.powe.r
D capacity built
g 2000 . [ ] from 2001-2006
= 1,000 - - _) was RPS-related

2001 2002 2003 2004 2005 2006 2001- .
2006 . A,
SENEREN] i
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Spatial Distribution
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Spatial Distribution of Transactions
After Construction Began on Facility

O View of Turbines @ No View of Turbines

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Less thana 1to2 miles 2to 3 miles 3to4 miles 4to5 miles 5to 6 miles 6 to 7 miles
mile

Distance from Facility
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Presenter�
Presentation Notes�
Important distinction:  This does not mean 78% of the homes inside of 1 mile sold following the commencement of construction, but that of the homes which sold inside of 1 mile after construction began, 78% could see the facility.



There are 45 homes inside of 1 mile with a view.�


Spatial Distribution
2195 Transactions

Spatial Distribution of Transactions
After Construction Began on Facility

O View of Turbines @ No View of Turbines

500
450
400 -
350
300
250 444
200
150 | 128 265

100 13 150

50 82 86
0 45 I I 25 I 29 1 Zb 1 1 51
Less thana 1to2miles 2to3 miles 3to4 miles 4to5 miles 5to6 miles 6 to 7 miles

mile

Distance from Facility
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Presenter�
Presentation Notes�
Important distinction:  This does not mean 78% of the homes inside of 1 mile sold following the commencement of construction, but that of the homes which sold inside of 1 mile after construction began, 78% could see the facility.



There are 45 homes inside of 1 mile with a view.�
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Combined Model

We selected all Northeast

S ) ~ sites and combined data
" ‘.' while controlling for
~ = differences
By
AT e —
e “.- Land Type: Ridgeline & Rolling Hills
TJ_JP‘_ .é’.’-'.h' l;‘:”}?’)‘ Number of Transactions 2195
ooy gl S35 .. _
Evaie e S
N e aximum: ,
;;ié:"ﬁ‘%é%ﬁ% MM " | sample Median:  $103,403
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Presentation Notes�
These communities are not the same but they are not so different that we cant compare them.  When doing so, because of the very large combined sample size we are able to test for smaller effects.  �
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Fenner Wind Farm
Madison County, NY

Area Stigma Effects: None Found*

Scenic Vista Effects:

Qualitatively: None Found
RSy U= Quantitatively: None Found*
‘ "
T KRS,
Land Type: Rolling Farmland * Only Post
Number of Transactions 695 All Site  Construction
Minimum: $26.000 Model Statistics: n 695 475
2
Maximum: $575,000 R_ 0.76 0.76
Sig. 0.00 0.00
Median Value: $124.697
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Waymart Wind Facillity
Wayne County, PA

Area Stigma Effects: None Found*
Scenic Vista Effects:
Qualitatively: None Found
PR Quantitatively: None Found*
Land Type: Ridgeline
. *Only Post
Number of Transactions 554 All Site  Construction
Minimum: $20,000 Model Statistics: n 554 230
Maximum: $444 500 R2 0.64 0.67
Median Value: $111,681 Sig.  0.00 0.00

g, ]
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Madison Wind Farm
Madison & Oneida Counties, NY

P Area Stigma Effects: None Found*
-
sl S5

Scenic Vista Effects:

) Qualitatively: None Found
. Quantitatively: None Found*
AT L] “!
R KO e
Land Type: Rolling Farmland * Only Post
Number of Transactions 465 All Site  Construction
Minimum: $13.500 Model Statistics: n 465 348
2
Maximum: $380,000 2 ggg gg;
ig. : :
Median Value: $99,430

g, ]
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Somerset, Green Mountain &

Mevyersdale Wind Facilities
Somerset County, PA

i Area Stigma Effects: None Found*
Scenic Vista Effects:
E Qualitatively: None Found
Quantitatively: None Found*
Land Type: Rolling Farr.nlan(.:I & * Only Post
Ridgeline All Site Construction
Number of Transactions 481 Model Statistics: n 481 283
Minimum: $12,000 R? 0.57 0.57
Maximum: $360,000 Sig. 0.00 0.00
Median Value: $69.249

Electricity Markets and Policy Group ¢ Energy Analysis Department I
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