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The Cumulative Number of Homes Near Turbines Is Increasing,
While the Distance to the Nearest Homes Is Decreasing

Number of Homes Within 5 Miles of Mean and Median Distance to Nearest Home
Industrial Scale US Wind Turbines By Installation Year
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National Survey of Attitudes of Wind Power Project
Neighbors: Project Objectives

 Provide first-of-its kind broad-based, representative information on public
acceptance issues surrounding wind facilities in the United States.

 Allow a wide array of stakeholders to better understand the attitudes &
annoyances towards wind energy in local communities in the US and the main
correlates to those perceptions.

 Allow greater confidence in the likely effects of proposed wind energy projects
by increasing knowledge about existing projects.

 Potentially help inform wind stakeholder & DOE R&D priorities to increase
benefits and reduce costs of the next-generation wind technologies and
deployments.




Baseline Public Acceptance Analysis

Timeline
Literature Data Deliverable
Review Collection Preparation
FY2015

FY2016
FY2017/
FY2018




Literature Review: “Thirty years of North American wind energy
acceptance research: What have we learned?”

Energy Ressarch & Social Sclence 29

Caontents lists available at ScienceDimct

Energy Research & Social Science

journal homepage: www e lseviercomlocate/erss

Project Lead(s): Rand

Thirty years of North American wind energy acceptance research: What
have we leamed?

Joseph Rand®, Ben Hoen

Lawrene Bk eley Mutional Labsratcry, 1 Gycbinn RE, Berkeley, 00 24720, USA

Collaborating Researchers: Hoen

ARTICLEINFO ABSTRACT

Fepwards Thirty years of Morth American research on public scceptance of wind energy has prodused important insights,
Wisd smesgy yet knowledge gaps remain. ‘This review symthesizes the literature, revealing the fllowing lessons leamed. (1)
Sl eyl North American support for wind has been consisten fiy high. (2) The NIMBY explanation for resistance i wind
mﬂl oppaitom development is invalid. (3) Sockoeconomic impacts of wind development are strongly tied to aceptance. (€)

Sound and visml impacts of wind faclities are stromghy fied i ammoyance and opposifion, and ignoring these
ronearms mn rhate comflict. (5) Emv comeerns matter, though less $ian ofer factars, and these
econcemns an both help and hinder wind development_ (6) lsues of faimess, participation, and wust during the
development process influence accepance. (7) Distance fom turbines affects ather explanatory variables, but
alme fis mfluence i unclear. {8) Viewing oppesition as something #o be ovecome prevenis meaningful
understandings and implementation of bast practices (9) bmplamentation of research findings ints practice has
been limited The paper ala identifies areas for future research an wind accqptance. With continued research
efforts and & commitment toward implementing reseanch findings imto devdoper and policymaker practice,
conflict and perceived injustices around proposed and exiting wind mergy faclities might be signifimndy

Purpose: (1) to summarize North American

wind energy public acceptance literature with
a focus on some of the key correlates; and
(2) to identify research gaps that the current

research might help address
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1. Introdiscton
1.1. Bagkground and mobhvation

Owver the last 30 years, wind energy in North America has evelved
from a fringe, Bolaed experimental concept into a mainstream and
visble smume of electricity, meeting about 5% of U5 elctricity
demaned (6% in Canada) and represenfing the largest source of new
electric capacity addifions in memy recent years [1.2]. Wind energy is
widely seen a5 an abundant lectricity source with the potential 1o
provide 3 wide mmge of envirmmental and social benefits (3], State/
provincialdevel mandates, foderl mncentives, declining wind energy
coats, and relatively Faverable sconomics have spurmed the apgresve
North American wind deoyment of the past 10-15 years [2].

This rapid growth in wind energy deployment will ikely continue.
In the United States, for example, mecent market amalyss suggests that
ammrisal vind power capacity additions are expectad 1o cntinue rapidly
in the coming five years ([Z], . 1) driven by expected lower prices [4].
Memmwhile, the U5 Department of Energy's recent Wind Visian Report,
which outlines mthways fr wind energy to movide up 1o 35 of the
nation’s electrical demand by 2050, suggeds that the low hanging

= Correpreling asthoe

Emml addener jm

Mg il e g §em
Risseived 22 Febwmary 2017, Reseivad is revisad fores 8 May 2007, Atospied 15 May 2017
Avallzible oniing 25 May 2017

2146206/ € 2017 Elsevior Lit. ATl rights e

fruit™ wiing sites {those that have good wind resouwross and are close o
loads and temsmisdon, yet far from communities) have lagely been
developed, implying that fidure wind development likely will happen
inereaingly near comminities. As such, the meport underlines the need
for 3 better understanding of the drivers of wind facility acceptance
among affected communities [5]. This recommendation echoes the calks
of mumemus social sientists, whe heve suggeded fal swessdul
implementation of US. wind projects reliss on a desper unders tnding
of local stkehalders {eg., [51L

Multiple facets of acceptance can impact the deployment of renew
able energy projects. Wisknhagen et al [7] paint b thres dinensions
Sodepolitical arceptaner (acceptames of policymakens md key stake
helders), merket a@epime (acesplance of investors md comumers),
el commurtty aceptance (pertaining 1o procedural justice, distribu
tiomal justice, and trust). However, as Sovacool ([8], p 45

511 points

out, these scial technical sconamic, and palitical dimensions of
acoeptance all influence each other in an integrated, “pernicious
tangle.” For example, commumity scceptance of wind energy cm affect
market acceptines and vies versa Indesd, this has been the case when
loeal apposition has delayed o demiled propeased wind projects [9-111
Far years, debates amund wind energy acceptance in North America




Literature Review: Overview

 Reviewed over 130
published reports and
articles

* Focused primarily on North
American literature

* Papers published from
1987 to 2016
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Literature Review: Research Gaps

A nationally representative sample of U.S. wind “neighbors”

 Larger sample of “very close” (< 1 mi) respondents

« Compare wind acceptance to other energy sources

* Distinguish those who moved-in after wind project construction from those living there prior
« Correlate attitudes / annoyance and modeled or measured sound

« Community preferences for the project development process

* Preferred compensation mechanisms (i.e., investment opportunity, reduced taxes, etc.)

* Public perceptions of property value impacts near wind projects

« Attitude changes over time around existing U.S. wind projects

* Implementation of strategies from previous wind acceptance research
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Multi-Model Survey Conducted in 2016

Sampling Steps
— Pilot phone survey (December 2015) 22-minute survey
— Phone survey (March 2016) ~ 30 questions
— Internet & mail survey (June-July 2016)

— 1705 valid responses (22% overall response rate)
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Responses Collected Near 250 Wind Power Projects
Across 24 States, From The Full Sample Of 743 Projects

g

/
!

}/p Random sample of residences

e\:g  within 5 miles of a modern
2%, wind turbine
; « >= 364 feet tall
e >=1.5 MW
Oversampled
e close to (<1 mile) turbines
* |large projects (>10 turbines)
* where sound was modeled

® projects sampled (n = 235)
% projects sampled with modeled sound (n = 15)
non-sampled projects (through 2015) (n = 493)
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Final Responses By Sampling Cohort (n = 1705)
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National Survey of Attitudes of Wind Power
Project Neighbors: Analysis Areas

Overall Analysis Areas

* Review of North American Wind Acceptance Literature
=) - Overall Analysis of Attitudes of 1,705 Wind Project Neighbors

Topic Specific Analysis Areas

* Planning Process Fairness and Attitudes
* Predicting Audiblility of and Annoyance to Wind Project Sounds
 Strongly Annoyed Individuals and U.S./Europe Comparison

14
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Overall Analysis Of Attitudes Of
1,705 Wind Power Project Neighbors

Project Lead(s): Hoen

Collaborating Researchers: Firestone, Rand, Elliott, Hlubner,
Pohl, Wiser, Lantz

Purpose: To investigate attitudes (and underlying influences)
across all respondents, including those that moved in either
pre- or post-construction

Numbers of Respondents: 1,705 (Full Dataset)
Primary Analysis Methodology: Chi?, T-Tests, Regression

16



*** Preliminary Results ***

* Results have not been submitted to nor reviewed for a peer-reviewed journal
* The results could change during that process
« Changes to the results could change some of the conclusions

* |[f you wish to cite these results, use the following:

Hoen, B., J. Firestone, J. Rand, D. Elliott, G. Hubner, J. Pohl, R. Wiser, E. Lantz
(2018) Overall Analysis of Attitudes of 1,705 Wind Power Project Neighbors.
_awrence Berkeley National Laboratory. Preliminary Results Webinar. January 30,
2018.
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A Majority Of Respondents Have Positive Attitudes
But What Explains Differences Across Respondents?

What is your attitude toward the local wind project now?

All respondents (within 5 miles, n = 1,674) mean attitude = 0.71

Ne\gative Neutral Positive Very Positive

(-1) (0) (1) (2)
Very Negative
(-2)

Source: LBNL. Responses are weighted by distance, age, sex, education and sampling cohort to represent the underlying population.

How About?

* Wind project characteristics * Planning process perceptions
e Compensation * Related attitudes
e Sensory perceptions * Demographics

19



Compared To Those Further Away, Respondents Who Live
Closer Are Both More Positive And More Negative

- - What is your attitude toward the local wind project now?
Wind PrOJECt All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Characteristics 259
Very Negative hﬁgative Neutral Positive Very Positive
(-2) (-1) (0) (1) (2)

by Distance to the NearestTurbine
Calculated based on x/y coordinates of the home and turbines

Between 3 and 5 miles (n = 258) mean attitude = .52
6% 21%
Within 1/2 mile (n = 609) mean attitude = .43
=)
Very Negative Negative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

Source: LBNL. Responses are weighted. Chi2 = 7.78 (p-value = <0.001). Difference of means p-value = .407

20
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Similarly, Respondents Who Receive Compensation
Are Both More Positive And More Negative

What is your attitude toward the local wind project now?

Compensation | All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative hﬁgative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

Differencesin Attitude by Compensation
Have you or your family received any money from the wind project?

Not receiving compensation (n=1,374) mean attitude = .71
| 25%
Receiving compensation (n = 278) mean attitude = .86
# 41%
Very Negative \ Neutral Positive Very Positive
(-2) Negative (0) (1) (2)

(-1)

Source: LBNL. Responses are weighted. Chi2 = 2.47 (p-value =.046). Difference of means p-value =.538
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When Focusing On Those Living Within 2 Mile,
Compensated Respondents Appear More Positive

What is your attitude toward the local wind project now?

Wind Project

All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
and Very Negative hﬁgative Neutral Positive Very Positive

Compensation (-2) (-1) (0) (1) (2)

by Compensation For Those Within 1/2 Mile

Have you or your family received any money from the wind project?
Not receiving compensation (n = 380) mean attitude = .26

Receiving compensation (n = 216)

mean attitude = .75
—> * 38%

Very Negative \ Neutral Positive Very Positive
(-2) Negative (0) (1) (2)
(-1)

Source: LBNL. Responses are weighted. Chi2 = 2.59 (p-value =.036). Difference of means p-value =.003

| 2 2
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Of Compensated Respondents, Those That Host Turbines
On Their Property Appear More Positive

- What is your attitude toward the local wind project now?
compensatlon I All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative Mative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Compensation and Turbine Hosting
Have you or your family received any money from the wind project?
Do you have a wind turbine or turbines on your property?

Receiving compensation and have turbine(s) on property (n = 104) mean attitude = 1.75
g '
Receiving compensation and not have turbine(s) on property (n = 190) mean attitude = .67
=)
Negative Neutral Positive Very Positive
Very Negative (-1) (0) (1) (2)
(-2) Source: LBNL. Responses are weighted. Chi2 = 7.22 (p-value =.002). Difference of means p-value = <0.001

23
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Moving In After Construction Has Only A Weak Correlation
With Attitude By ltself

What is your attitude toward the local wind project now?

Arrival Into All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative Mative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Move in Date
Did you move in after the wind project's construction?

Moved in after construction (n = 369) mean attitude = .91
Moved in prior to construction (n = 1,248) mean attitude = .56
4 _
Very Negative\ Neutral Positive Very Positive
(-2) Negative (0) (1) (2)

(-1)

Source: LBNL. Responses are weighted. Chi2 = 2.01 (p-value =.118). Difference of means p-value =.079

24
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But When Respondent Compensation Is Controlled For, Moving Into

The Area Appears To Be A Much Stronger Predictor of Attitude

What is your attitude toward the local wind project now?

Arrival Into All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
wea |
and Very Negative hﬁgative Neutral Positive Very Positive
Compensation (-2) (-1) (0) (1) (2)

by Move in Date For Those Not Being Compensated
Did you move in after the wind project's construction?

Moved in after construction, no compensation (n = 320) mean attitude = .93

5 .

Moved in prior to construction, no compensation (n=1,001) mean attitude = .36

=) [T
Very Negative Negative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

Source: LBNL. Responses are weighted. Chi2 =9.02 (p-value = <0.001). Difference of means p-value = <0.001

BERKELEY LAB
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Whether One Can See the Turbines Does Not Appear To

Lead To Strongly Different Attitudes

What is your attitude toward the local wind project now?
SenSOry All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative hﬁgative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Turbine View

Can you see a wind turbine from any spot on your property?

Cannot see (n = 318) mean attitude = .85
3

:
=]

Can see (n = 1,305) mean attitude = .56

= 3

Very Negative\ Neutral Positive Very Positive
(-2) Negative (0) (1) (2)
(-1)

Source: LBNL. Responses are weighted. Chi2 = 2.36 (p-value =.072). Difference of means p-value =.076

BERKELEY LAB
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But Liking The Way The Turbines Look (Or Not) Appears To
Be Strongly Correlated With Attitude

Sensor What is your attitude toward the local wind project now?
. Y All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
el B
Very Negative Mative Neutral Positive Very Positive
(-2) (-1) (0) (1) (2)
by Aesthetics
Do you like the way the wind project looks?
Like the look (n = 769) mean attitude = 1.07
| ~
Do not like the look (n = 338) mean attitude = -.71
=) 3
Very Negative Negative Neutral Positive
(-2) (-1) (0) (1)
Very Positive
Source: LBNL. Responses are weighted. Chi2 = 82.31 (p-value = <0.001). Difference of means p-value = (2)
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Hearing The Turbines Leads To Both More Negative Attitudes,
But Hearing Is Correlated With Distance

What is your attitude toward the local wind project now?
mean attitude = 0.71

Sensory All respondents (within 5 miles, n = 1,674)
ercopions | 3

Very Negative hﬁgative Neutral Positive Very Positive
(-2) (-1) (0) (1) (2)
by Turbine Sounds

Have you heard sound from the wind project?
mean attitude = .81

Have not heard (n = 746)

~N
Have heard (n = 908) mean attitude = .2
=) I
Very Negative Negative Neutral Positive Very Positive
(1) (2)

(-2) (-1) (0)

Source: LBNL. Responses are weighted. Chi2 = 10.55 (p-value = <0.001). Difference of means p-value = .004
28
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But Being Annoyed By Those Sounds Has A Much Stronger
Affect On Attitudes

What is your attitude toward the local wind project now?
SenSOry All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative mative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Sound Annoyance
To what extent do you feel annoyed by the sound of the wind project?

Not at all or slightly annoyed (n = 588) mean attitude = .65
Somewhat, moderately or very annoyed (n = 320) mean attitude = -.63

Very Negative Negative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

Source: LBNL. Responses are weighted. Chi2 = 6.93 (p-value = <0.001). Difference of means p-value = .007

BERKELEY LAB
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Respondent Perceptions Of Planning Process Fairness
Appears Strongly Tied To Attitudes

- What is your attitude toward the local wind project now?
Plannlng All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Process B
Pe rceptlons Very Negative Mative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Planning Process Perceptions
To what extent do you believe the planning process was fair?

Moderately or very fair (n = 397) mean attitude = 1.13
|
Not at all or slightly fair (n = 239) mean attitude = -.4
=) I

Very Negative Negative Neutral Positive

-
(-2) (1) (0) (1) Very Positive

(2)

Source: LBNL. Responses are weighted. Chi2 = 14.42 (p-value = <0.001). Difference of means p-value =

30
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Similarly, Property Value Impact Perceptions Appear To Be
Strongly Tied To Attitudes

What is your attitude toward the local wind project now?

Related All respondents (within 5 miles, n = 1,674) mean attitude = 0.71

Very Negative Mative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Property Value Perceptions
Do you believe the wind project has affected the value of your property?

No or Yes, increased (n=1,163) mean attitude = .84 See a su pplemental

% | slide for additional

Yes, decreased (n = 286) mean attitude = -1.08 detail on percelved

=) B ] [proverty vue

Very Negative Negative Neutral Positive Impacts

(-2) (-1) (0) W/
Very Positive
Source: LBNL. Responses are weighted. Chi2 = 62.57 (p-value = <0.001). Difference of means p-value = (2)

BERKELEY LAB



Respondents Who Are Not At All Or Slightly Concerned With
Climate Change Are Less Positive

What is your attitude toward the local wind project now?

Related All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
peces | [
Very Negative hﬁgative Neutral Positive Very Positive
(-2) (-1) (0) (1) (2)

by Climate Change Concern
How concerned are you about climate change?

Somewhat, Moderately or Very (n =1,097) mean attitude = .9
5
Not al All or Slightly (n = 564) mean attitude = .19
g
Very Negative Neutral Positive Very Positive
(-2) Negatlve (0) (1) (2)
(-1)

Source: LBNL. Responses are weighted. Chi2 = 6.9 (p-value = <0.001). Difference of means p-value = <0.001
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Perceptions About Wind Energy’s Effectiveness At
Combatting Climate Change Is Strongly Tied To Attitude

What is your attitude toward the local wind project now?
Related All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
wges | [
Very Negative hﬁgative Neutral Positive Very Positive
(-2) (-1) (0) (1) (2)

by Wind's Effectiveness at Combatting Climate Change

Do you consider wind energy to be an effective means to reduce climate change?
Effective (n = 898) mean attitude = 1.09

&
Not Effective (n = 426) mean attitude = .09
= T

Very Negative Negative Neutral Positive /
(-2) (-1) (0) (1)

Very Positive

Source: LBNL. Responses are weighted. Chi2 = 20.04 (p-value = <0.001). Difference of means p-value = (2)
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Attitudes Toward Wind Energy Development In General Are
Strongly Tied To Attitudes About The Local Project

What is your attitude toward the local wind project now?

Related All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative hﬁgative Neutral Positive

Very Positive

(-2) (-1) (0) (1) (2)

by Attitude Toward Wind Energy in General
In general, the development of wind projects in the U.S. should be...?

Allowed or Encouraged (n=1,513) mean attitude = .79 Therefore there is a

T ack of evidence to

Discouraged or No Opinion (n = 146) mean attitude = -.38 SUppOft the not-in-
=) T | my-back-yard
Very Negative Negative Neutral Positive (N IM BY) effect
(-2) (-1) (0) (1)

very Positive [ within this dataset.
Source: LBNL. Responses are weighted. Chi2 = 8.81 (p-value = <0.001). Difference of means p-value = <0.001 (2)

BERKELEY LAB



Respondents Appear Slightly More Positive
Near Smaller Projects In This Bivariate Analysis

What is your attitude toward the local wind project now?

Wind PrOJECt All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
|
Very Negative hﬁgative Neutral Positive Very Positive

(-2) (-1) (0) (1) (2)

by Project Size

Using a delineation of greater than 10 turbines to define a "large" project
Small (<=10 turbines, n = 592) mean attitude = .88 Other Wind PFOJECt
B Characteristics
Large (>10 turbines, n = 1,082) mean attitude = 53 | INvestigated:
_ J5% | * Year of installation
\ Negative Neutral Positive Very Positive e Total turbine height
(-1) (0) (1) (2)

Very Negative
(-2) Source: LBNL. Responses are weighted. Chi2 = 2.17 (p-value =.09). Difference of means p-value =
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The Respondent’s Level Of Education Does Not Appear To
Be A Predictor Of Positive Or Negative Attitudes

- What is your attitude toward the local wind project now?
Demographlcs All respondents (within 5 miles, n = 1,674) mean attitude = 0.71
Very Negative hﬁgative Neutral Positive Very Positive
(-2) (-1) (0) (1) (2)

by Education
What is the highest level of education you have completed?

Some college or more (n=1,192) mean attitude = .81

f
High school or less (n = 465) mean attitude = .5

= [
Negative Neutral Positive Very Positive

(-1) (0) (1) (2)
Very Negative

(-2) Source: LBNL. Responses are weighted. Chi2 = 1.62 (p-value =.178). Difference of means p-value =.06
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The Respondent’s Income Level Does Not Appear To Be A

Predictor Of Positive Or Negative Attitudes

What is your attitude toward the local wind project now?

DemOgraphiCS All respondents (within 5 miles, n = 1,674)

Positive

(1)

Neutral

(0)

Very Negative hﬁgative

(-2) (-1) (2)

by Income
Which best describes your total annual household income before taxes for 2015?
Greater than $62,500 (n = 576)

o

Less than or equal to $62,500 (n = 879) mean attitude = .69

-

Negative Neutral Positive Very Positive

(-1) (0) (1) (2)
Very Negative

(-2)

mean attitude = .8

Source: LBNL. Responses are weighted. Chi2 = 1.47 (p-value =.223). Difference of means p-value =.602

BERKELEY LAB

mean attitude = 0.71

Very Positive

Other Demographic

Characteristics Also Not

Found To Be Correlated

with Attitude:

* Primary/secondary
residence

e Gender
* Race
* Age
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Results Are Strong, With Reasonably High Independence
Among Independent Variables

Multivariate Regression Analysis
Dependent Variable: attitudes toward local project

Independent Variables: .
1. planning process and arrival into area Basic Stats
2. related attitudes Overall R-Squared: 0.67
3. sensory perceptions Variance Inflation Factor (VIF):
4. project characteristics, compensation mean 1.65: sd 0.49: max 3.03
5. demographics

Note: This presentation shows linear regression results, but ordered
logit results with and without multiple imputation are similar
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Certain Variables Explain Attitudes
Much Better than Others

weaker <------ cprre{atioln ----- > stronger
perceived planning process fairness ) .
: - with attitude

The Akaike Plannmg Process & Arrival { moved in after construction

informat/'on B concern re climate change

criterion (A/C) isa Related wind energy's effectiveness at combating climate change

measure Of the e ated _| community is a strong part of my identity

. . Attitudes attitude to wind development in general
relative quality of 5 e off

. . erceived property value effects

statistical models _ _ P prop t"' _

. Sensory like the look of turbines and how they fit in landscape

fOI‘ a given set Of Perceptions annoyed by sounds of turbines

data B year nearby turbines were installed

) h o total height of nearby turbines

PFOJeCt C aracterlstlcs< nearby project is >10 turbines

distance nearest turbine is from home

Change in AIC if

turbines on property and/or receiving compensation from them

See a supplemental home is primary residence Variable(s) Not
. ey respondent is female

slides for additional :g“frespmdm Included In the

detail on regFESSionS, Demographics — education level of respondent Model

respondent's race is white

includi ng pre-an d pOSt_ ] Non-Statistically Significant respondent has children
ConStrUCt|On dand |y5eS B statistically Significant log of respondent's income

—

1} 20 40 60 80 100 120 140 1e0 180 200 220 240
Change In AIC

~
- A
....... "“|
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Preliminary Conclusions:
Overall Analysis Of Attitudes Of 1705 Wind Power Project Neighbors

« A majority of respondents are positive, including individuals within %2 mile and those who are not compensated, but with a notable
minority who hold concerns

» Perceptions of planning process fairness are strong predictors of attitude

« Being able to see and hear the turbines does not strongly drive attitudes, but annoyance to the sounds, and how well the turbines
are perceived to fit in the landscape, does

« Compensation can positively influence attitudes. Differences exist between those that host and do not host a turbine on their
property. Community compensation is preferred by uncompensated respondents (see supplemental slides).

* There is a strong relationship between attitudes of wind energy in general and attitudes locally

« Wind'’s perceived effectiveness in combatting climate change affects attitudes

» The stronger one’s attachment to the community, the more positive one’s attitude is found to be

* Neither respondent demographics nor local wind project characteristics are correlated with attitudes

 Individuals arriving after construction are significantly more positive than those there before, and their attitudes are more strongly
impacted by community attachment, sound annoyance, and if the home is the primary residence (see supplemental slides)

« There is a lack of evidence of a not-in-my-back-yard (NIMBY) effect

« Alarge majority of respondents, even those within ¥2 mile and not being compensated, believe that their property values have not
been adversely impacted, but a minority do (see supplemental slides).

 Living near a wind project is preferred over other large scale energy plants, except solar (see supplemental slides).

~
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Preliminary Researcher Takeaways

 Stakeholders seeking to improve attitudes might pay special attention
to planning process fairness, perceived aesthetics and sound
annoyances, and how wind plays a role in combating climate change

« Compensation might be used to improve attitudes, but it might also
adversely affect them, especially for those who are not hosting
turbines; community compensation might also be explored

* A majority of residents, even those within close proximity to U.S.
turbines, have positive attitudes, and it appears that over time, as
people move in and out of the community, that might improve.
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Outline Of The Presentation

Part I. National Survey Project Background
Part Il. Survey Frame Overview

Part lll. Overall Analysis of Attitudes Results

Part IV. Next Steps & Outreach
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Upcoming Outreach & Next Steps

Upcoming Outreach

 Webinar Series:

— February 13, 2018: Wind Power Project Planning Process Fairness and
Attitudes

— February 27, 2018: Predicting Audibility Of and Annoyance To Wind
Power Project Sounds Using Modeled Sound

— March 13, 2018: Comparing Strongly Annoyed Individuals with
Symptoms near U.S. Turbines to Those in Surveyed European
Communities

« AWEA Siting Compliance Conference, Memphis (March 2018)

Next Steps source: hingemarketing.com

« Submit additional journal papers (spring/summer 2018)

* Release the analysis data (fall 2018)

~
- A
....... "“|
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Questions?

Ben Hoen: bhoen@Ibl.gov ELEGTROTY

] POLICY GROUP
Joe Rand: jrand@Ibl.gov

HOME ABOUTUS ¥ RESEARCH ¥ PUBLICATIONS NEWS & EVENTS MAILING LIST

National Survey of Attitudes of Wind Power Project
Neighbors

Visit the project webpage for more info and updates
https://emp.lbl.gov/projects/wind-neighbor-survey sackground and Hotivation

The installed wind power capacity in the United States through the end of 2016 was capable of supplying approximately
6.2% of the nation’s electricity demand from about 60,000 utility-scale turbines (Wiser & Bolinger, 2017).1 Through 2015,
almost 1.4 million homes were within 5 miles (8 kilometers) of a U.S. utility-scale wind power project, and each year in the
preceding 10 years, turbines placed in large projects (projects with more than 60 turbines) were closer to homes at a rate of

approximately 150 feet (46 meters) per year on average.2

Download Summary of Results (PDF)

Experts predict continued reductions in the cost of wind energy (Wiser et al.. 2017) and additional wind project deployment

If you wish to cite these results use the following:
Hoen, B., J. Firestone, J. Rand, D. Elliott, G. Hiibner, J. Pohl, R. Wiser, E. Lantz (2018) Overall Analysis of Attitudes of 1,705

Wind Power Project Neighbors. Lawrence Berkeley National Laboratory. Preliminary Results Webinar. January 30, 2018.

This work is supported by the US DOE Wind Energy Technologies Office
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Supplemental Slides




Planning Process and Arrival: Perceptions About the Planning Process Are
Strongly Correlated with Attitudes, as Is When Respondents Moved Into the Area

For respondents there before construction, perceptions that the planning process was fair or not are
strongly correlated with positive and negative attitudes, respectively. Post-construction respondents had
more positive attitudes than pre-construction respondents.

negative < correlation with > positive
present attitude towards nearby turbines

moved in after construction ﬂ.zﬂJ*
perceived planning process to be not at all fair l0.274
i i i i Omitted:
perceived planning process to be only slightly fair Not
. . . f
perceived planning process to be somewhat fair aw;:: o4
perceived planning process to be moderately fair planning
process
perceived planning process to be very fair Ii 0 47%*%
numerical values shown on figure are coefficients and -06 -05 -04 -03 -02 -01 00 01 02 03 04 05 0.6
significance levels (p-value <0.001**¥; <0.01*%*; <0.05%; <0.1+) Change In Attitude For Each Unit Of Change In Parameter

m Non-Statistically Significant Coef m Statistically Significant Coef

.
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Related Attitudes: Beliefs About Property Values, Wind Development,
Community and Climate Are Correlated with Both Positive and Negative Attitudes

Concerns and decreased property values and belief that wind energy is not able to combat climate change
correlate with negative attitudes. Strongly identifying with the community and supporting wind

development in general correlate with positive attitudes.
negative < correlation with > positive

present attitude towards nearby turbines

oop | | | |

Omitted: not
0.09 | == concerned about
climate change

concerned re climate change; no opinion on wind's effectiveness

concerned re climate change; think wind's effective at combating it

concerned re climate change; don't think wind's effective at combating it -0.25%**

community is a strong part of my identity

attitude to wind development in general 0.32***
perceived property values have decreased -0.33fF**
Omitted:
perceived property values have increased 0]16+ I nlo opinlion
numerical values shown on figure are coefficients and -06 05 -04 -03 -02 -01 00 01 02 03 04 05 0.6
significance levels (p-value <0.001***; <0.01**; <0.05*; <0.1+) Change In Attitude For Each Unit Of Change In Parameter

m Non-Statistically Significant Coef m Statistically Significant Coef
. _____________________________________________________________________________________________________________________________________________________________________________________________]
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Sensory Perceptions: Some Sensory Perceptions of the Wind Project Are

Strongly Correlated with Attitudes

The ability to see or hear the turbines are not correlated with attitudes, but how one
perceives those inputs are.

can hear turbines from home

number of turbines in view from home or property

don't like turbine’'s look and think they fit badly in landscape
don't like turbine's look yet don't think they fit badly in landscape
like turbine’s look yet don't think they fit in landscape

like turbine's look and think they fit in landscape

annoyed by sounds of turbines

annoyed by effect turbines have on landscape

numerical values shown on figure are
coefficients and significance levels (p-
value <0.001***; <0.01**; <0.05%; <0.1+)

negative <

correlation with > positive
present attitude towards nearby turbines

0.01

0.0004+ —_

Omitted:

no opinion
+0.28*

0.29*71*

0.414**

-0.14T**

-ﬂ.ldr**

-5 -04 -03 -02 -01 00 ©01 02 03 04 05 0.6

Change In Attitude For Each Unit Of Change In Parameter
m Non-Statistically Significant Coef m Statistically Significant Coef
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Project Characteristics: Wind Project Characteristics Are Not Correlated with

Attitudes

This includes if respondents are being compensated, their distance from, number of, and the height
and installation year of the turbines.

year nearby turbines were installed
total height of nearby turbines
nearby project is >10 turbines
nearest turbine is 0.5-1 mile away

nearest turbine is 1-3 miles away

negative < correlation with > positive
present attitude towards nearby turbines

0.0004

0.01

Omitted: nearest
L_turbine is < 0.5 mile

nearest turbine is 3-5 miles away -0.[14+ e
receiving compensation but no turbines on property Omitted: no compensation nor{ d.07
receiving compensation and turbines on property | tlurbi"es on property Q.07
numerical values shown on figure are 06 -05 -04 -03 -0.2 -01 00 01 02 03 04 05 0.6

coefficients and significance levels (p-
value <0.001***; <0.01**; <0.05%,; <0.1+)

Change In Attitude For Each Unit Of Change In Parameter
m Non-Statistically Significant Coef m Statistically Significant Coef
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Demographic Characteristics: Respondent Demographic Differences Are Not
Correlated with Attitudes

This includes income, education, age, gender, race, and if the home is a primary residence or not.

negative < correlation with > positive
present attitude towards nearby turbines
home is primary residence Orrlnitted: 0.p6
home is not primary residence unknown -|: -0/05
respondent is female 0.p5
age of respondent -0.01
age”2 of respondent 0.0001
education level of respondent B 0.08+
respondent’s race is white -0.01
respondent has children 0.001
log of respondent's income - 007
numerical values shown on figure are. |96 .05 -04 -03 -02 -01 00 01 02 03 04 05 06

coefficients and significance levels (p-

Change In Attitude For Each Unit Of Change In Parameter
value <0.001**%*; <0.01**; <0.05%; <0.1+)

m Non-Statistically Significant Coef m Statistically Significant Coef
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Comparing Pre- Vs. Post-Construction Coefficients

Pre- attitudes are tied to beliefs that wind cannot combat climate change, property values, general attitudes towards wind.

Post- attitudes are tied to community, distance from turbines, property values, and general attitudes.

concerned re climate change; think wind's effective at combating it
concerned re climate change; no opinion on wind's effectiveness
concerned re climate change; don't think wind's effective at combating it
community is a strong part of my identity

attitude to wind development in general

perceived property values have decreased

perceived property values have increased

= = Pre-Construction nearest turbine is 0.5-1 mile away

Post-Construction .. .
nearest turbine is 1-3 miles away

Bm Statistically Significant

W Non-Statistically Significant nearest turbine is 3-5 miles away

numerical values shown on figure are coefficients and significance levels (p-
value <0.001**%*; <0.01*%*; <0.05%; <0.1+)

BERKELEY LAB

The “pre- column — [ 0.07 | | |
o a/m;ays a,[,) ove the /'..W 015 Omitted: Not
post-” column W 0.04
' concerned about
7] 0.05 )
A’ climate change
'0.27**:*
0.08 (277 _
I§ 0.02
Statistically significant __% 0.06**
in blue I — 030"
l \ . , ] 0.37*%*
-0.52** -0.28** NN
Z | | i 4 Omitted:
Not-statistically_» 0.16 No opinion
L . 40.24
significant in orange |
| | O0.06
-0.10 .
- -- Omitted: Nearest
0.05 . .
-0.39*4[7 | - Turb.llne is < 0.5
T mile awa
-0.07 | Y
-0.37* | : / _ | |
-06 -05 -04 -03 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5
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Comparing Pre- Vs. Post-Construction Coefficients

Pre- attitudes are strongly tied to the appearance and fit of turbines, and annoyance.
Post- attitudes are tied to appearance, sound annoyance, and if the home is the primary residence.

don't like turbines' appearance and think they fit badly in landscape
don't like turbines’ appearance yet don't think they fit badly in landscape
like turbines' appearance yet don't think they fit in landscape

like turbines' appearance and think they fit in landscape

annoyed by sounds of turbines

annoyed by effect turbines have on landscape

e = Pre-Construction

i Post-Construction home is primary residence

B Statistically Significant
B Non-Statistically Significant

home is not primary residence

statistical differences between pre- and post-construction
coefficients: **¥* p-value <=0.001; ** <= 0.01; * <=0.05

-0.44%**
|

Omitted:

-0.32**

Neutral on turbine's
appearance

Omitted:
Unknown

027V

0 S S | The “pre- column

is always above the

i “post-” column

A-—D.za**

1 0.41*%*

£ |
I —— >+

2

-0.16* |/

| —
-0.16*** h

-0.13** [N -

Statistically significant

“— inblue

-0.06 /7]« Not-statistically

-‘/ significant in orange
-0.09| I | | |

71 0.34*

-0.14+ N

| 4 0.15
]

0.56%**

-0.6

-05 -04

03 -02 -01 0.0

01 0.2 03

0.4

0.5

0.6
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Roughly One-Quarter Of Uncompensated Respondents Within %2 Mile Believe
That Property Values Were Adversely Affected, Meaning The Large Majority
Do Not. Further Away, Those Percentages Are More Lopsided.

Do you believe the wind project has affected the value of your property?
Has it increased or decreased the value?

Note: Respondents include only those who are not receiving compensation

3-5 miles

1-3 miles

0.5-1 mile

<0.5 mile

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
M yes, decreased value M yes, but unknown direction | yes, increased value 1 no effect

Source: LBNL
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A Majority Of Respondents, Including Those Already Receiving
Compensation, Have A Preference For Individual and Community

Comgensation

Regardless of how compensation was handled in your case,
which of the following would you MOST prefer?

respondent receiving
compensation

respondent not receiving
compensation

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Individual-level compensation ~ Community-level compensation

1 Compensation is not appropriate ¥ Don't Know

Source: LBNL. Notes: Individual-level compensation includes: "lump sum, annual or monthly payments”, while
community-level compensation includes, "open space, schools, buildings, or wildlife enhancement”
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For Those Who Live Within Y2 Mile Of A Turbine, And Were There Prior To The
Project’s Construction, Living Near A Wind Project Is Preferred Over All Other
Sources Except A Solar Plant, For Which Preferences Are Similar

Would you rather live near the wind project ora...?

Note: Respondents include only those who live within 1/2 mile of their local
project, and were there prior to construction.

s o ———

Natural Gas Plant

Coal Plant

Nuclear Power Plant

40% 50% 60% 70% 80% 90% 100%

Source: LBNL ® wind project W no preference / don't know | other energy source
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