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Abstract

What socioeconomic factors are indicative of support or opposition for offshore wind development? At
some distanceoffshore doesthe local communityincur a social cost or benefitom building a wind

farm as measured through nemarket valuation?This contingent valuation method (CVM) case study
was conducted toexpbre the socioeconomic dimensions of opinions regagdioffshore wind
development inLake Michigan and estimate willingness to pay (WTP) in two regions: 1) Evanston,
Rogers Park, and Wilmette, lllinoil=2880;n=208) and 2) Mason and Oceana Counties, dahi
(N=952;n=122). Data was collectdcbm November 2012 though February 204i@ online surveys after
mailing invitations to systematic samples that receivEd and B% response rates, respectively.
Respondents were presented with three WindPro simulaiof a 400 MW wind farm at three, six and
GSy YAt Sa FTNRBY S Ishokealond FHith ang BydpothtiBal (EJ8) Gndrith Slectricity
LINAOS AYLI OG FyR GKSYy Fai1SR G2 @2GS WTF2ND te2 NJ WI 3
that variables fothe monthly increase/decrease in utility bill price, offshore wind farm siting distance,
and liberal political ideology are statistically significant in determining the probabilgymfort for the
proposed offshore wind farm scenar the logit analysis also suggests that individuals with a household
income between $160,00Q $200,000/year are more likely to support the proposed offshore project
relative to the most affluent respondentdlean WTP calculationsnply a negative WTRsocial cost)

from siting a wind farn8 and 6 miles offshorbut a positive WTRsocial benefitiwhen setback 10 miles

for the average respondeniidditional results indicate considerable uncertainty among respondents
regarding not only current support forfflshore wind development but also both the type and extent of
subsequent impactsThese results could provide valuable insigggardingoffshore wind development
opinionsand environmental economic implications for policymakigr&oastal communities bothvith

and without prior exposure to formalized development proposals.

7| An Analysis of Offshore Wind Development: A Nanarket, Stated Preference Approach to MeasurerBeptions and
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1. Introduction

Wind power is poised to provide a clean, robust and renewable power generation source inghe U
national energy portfolio. Unlike conventional fossil fuels, waiedived electricity produces zero
greenhouse gas emissions throughout its use phase and has the least life cycle environmental impact of
any majorsources ofelectricity generation(Kondili and Kaldellis 2012Vtilizing this inexhaustible
resource creates vast opportunities to generate employment and create regional stipphs(Musial,
Butterfield and Ram 2006Moreover, wind powe provides an pportunity to integrate renewable
energyinto the electricity generation mixstimulate local and regionaconomes, and mitigate global
climate chang® a dzZN} R2 @I YR .+ ST ANREf dz0 HAnyL

Wind project developers in the past several years have begun to focus more intently on offshore regions
in the Great Lakes to expand wind development for various reaéecandia Wind 2009J-irst, more
continuouswind, coupledwith higher annual wind velocitieprovides greater reliability in generation
output. Also, increased distances from population centdfer opportunities to mitigatenoise impacts

on local resident@nd visual obstructions in datp-day life (Pelc and Fujita 2002Yhe Department of
Energy and National Renewable Energy Laboratory forabast54GW of power could come from
offshore wind over the next 20 yearwhich accounts foR0% of the total anticipatedwind capacity
projected by 203@Musial and Ram 2010pffshore wind projects have been deployed predominantly in
the past two decades in developed European countfidasial and Ram 2010}hile various obstacles
have stalled offshore wind deployment in the United States, and as of this writing, no offshore wind
farm exists in domestic freshwater or saltwater aréd#hile there remains a myriad of factors that have
arguably contributed tote lack of American offshore wind deployment from economic feasibility to
permitting, this research projectocuses on oneof the key factos required for successfulfuture
offshore wind developmentthe determinants ofndividualsupport or oppositia to local offshore wind
development

The aim of this studyis to provideRF G 2y f20Ft &Gl 1 SK2{ R&GMNENQ 2 LIA Y A
offshore wind poweiin two Lake Michigan regioné&nalysis of this data allows for recommendations to
encourage stakeholdgrarticipation and effectively educate the public regarding any development and
permitting stages of future offshore wind development in the axrea

Thesefindingsare significantto state and local policymakers, private developers, community planners,
community advocate groups, and otheglevantstakeholders! f G A YIF 1St &> GKi®d &aiddzRe .
understandii KS OdzZNNBy d Lldzoft A0 2LIAYAZ2Y (2 éegmbdRtairoudhNB I & |
considention ofvarious social, demographic, and economic factors.
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2. Motivations and Study Areas: lllinois and Michigan

During 2009 aNorwegianwind developer, Scandia, proposed@0 MW (part of a 1 GW total project)
offshore wind farm ear Ludington and Pentwater, Michigan. Scandia selected thidasgely due to
the close proximity to the Ludington pumped storage fagilithich can act as éatterye to store the
wind-generated power duringff-peak hours when demand for electricityis low. This project, termed
The Aegir wind farmwould have deployed 200 wind turbindsut never reached fruition and was
vehemently rejected by both communities with the concurrent formation of viiglided opposition
groups. Subsequentlyn the summer of 201@o0th Mason (Ludington) and Oceana (Pentwater) Counties
passedesolutions rejectinghe Scandia proposal with Commissio@@unty Boardotes of 91 and4-2,
respectively’ In addition to using anecdotal evidence from community puiians and small group
interviews, these eventserveto create aprime opportunity to gather empirical evidence to better
ascertainwhy the opposition formed and th@ccurrences unfolded

In October 2010 around the sam&étYS | & GKS { OFYyRALlF LINRLIRalft>X aiOKA
Granholnf) &reat Lakes Offshore Win&I(OW Councilpublished a report pertaining to offshore wind

siting recommendatins. Commissioned in 2009 to investigate issues surrounding offshore wind
RSOSt2LIYSyid 6A0GKAY aAOKAIFLYyQa DNBFG [F1Saz GKS
facilitate sound methods for evaluating proposals in a manner that encouraged public engagamen

the process. Among the 2 dzy K&y findirggsvere themost and least appropriatsites for placement

of offshore windprojects by using a set of 22 criteria that included bathymetry, biological importance,

and scenic vistas among othdksreat Lakes Offshore Wind Council 200@hile their report identified
favorablelocations for wind powerdeployment the final siting recommendationare limited to the

State of Michigansince the report did not assess the coastauitability in neighboring states.

CdzNII KSNXY2NB>X (G(GKS D[ h? | 2dzy OAft Qa NBO2YYSyRIGA2ya
engagement and compensation have much broader applicat{@reat Lakes Offshore Wind Council

2009)

Thea A OKA ALy DJroportd/i2daySGA fikar G G Lzt AO 2LIAYA2Y OFyYy 08
of opportunities for local input during the planning and development phase (DONG Energy et al.
2006,119); this suggests that a wadsigned process for stakeholder participation, inatgdiocal input,

OFy AYLINRO@®S (KS fS@St 27 (GedtldreddffsHorg WinRQdntlBRAOS 2 L
These findings suggest that local input should be strongly encouragidstakeholdereducation

playing acore priority. But, dfectively educaing local stakeholdersrguablyrequires a foundational
understanding of their currentideologies uncertainties and concerns regarding offshore wind
development.

a2NB2FSNE / AlGAT S(CERD a DopBiShised\ih tled@vayfsiol &eh located Northwest
of Chicago, issued a request faformation (RF) on May 1, 20100 build a wind farmlocatedin Lake

® http://www.mlive.com/news/muskegon/index.ssf/2010/08ceana_board_rejects_offshore.html
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Michigan rear Northwestern University CGE has board members and affiliates that stiwme the Lake
Michigan Offshore Wind Energy Advisory Council. This ad hoc committee was created under the lllinois
Department of Natwal Resources between 20PD12 to establish a siting criteria and key
recommendations report regarding offshore windevebpment in Lake Michigan for the lllinois
Governor and General AssembBBesidcs the RFand ancillary meetings on the topic held by C@E
Evanston community and surrounding areas have not seerfamalizedproposal or permitting for a
specificoffshore wind farmproject Given how the eventganspiredin Pentwater and Ludington, CGE

was interested irgaugingthe current community landscape in the Evanston area before unveiling any
formalized proposal or community education procemsd therefore wanted to be involved ithe
currentstudy.

As areport published by the U.S. Department of Energy in 28thtes G aAy OS y2 GAYR
installed in U.S. waters, there is a shortage of critical data on the environmental and [siéots]edf
turbines ..€ (U.S. Department of Energy 201The siting process for wind farms botffshore and
onshore is an iterae one that inherently requires concurrent participation from local stakeholders.
Before this praess even begins, data on the perceptions, gaalsl, opinionsof relevant community
stakeholders caaid the initiation of public engagemenh the front end.

Given this setting, thistudy focused on three primary areas within Lake Michigan. One isiv@auston,
lllinois while the other two are located in near Ludington, and Pentwater, Michiggure 1)and are

NEFSNNBR (2 GKNRdAK2dzi G(KS NB LISNBviolsl mehtiosed, theré £ Ay 2 A

are currently no offshore wind farsnanywhere within the United Stateas a consequenceynly a
relatively recent body of researchpertaining topublic perceptionsand perceivedimpactsof offshore
wind developmentexists Nonetheless, thisstudy drew heavily upon leading researchnot only
conducted in Europe but alsa the United Statesiear Delaware, Massachusettand alongthe East
Coast

The presentstudy focused orindividuatlevel offshore wind power perceptionsy administering an
online survey toa random systematicsanple of residentsin Evanston, Wilmette and Rogers Park
lllinois and Mason and Oceana Counties, Michig@igure ). Specificallythe key researclobjectives
included identifying how information soures influence opinions concerning offshore wind
development estimating what associations exist between demographic factors and current opinions,
and identifying a general sense 8fF OK N#spdndv¢n@ss to hypothetical aesthetic and price
impactsof offshore wind farms

® http://www.cityofevanston.org/assets/EvanstonRFI_OffshoreWind_Final.pdf
"Their final report can be found attp://www.dnr.illinois.gov/councils/LMOWEAC/Pages/default.aspx
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lllinois Study Area

West Michigan Study Area
Cook County

Mason County

Wilmette

Evanston

Oceana County

Sources: Sources:

’ (%, Lake Michigan County data: UIUC - County and DEM: MGF City Data: USGS.

PCS: UTM 16N GCS: NAD 1983 Cﬁ Lake Michi ‘ PCS: Michigan GeoRef. GCS: NAD 1983

:l Cook County Geoprocessing/layout: Matt Rife 4/15/13 ake Michigan Geoprocessing/Layout: Matt Rife 4/5/13
N = —————

Figurel. Offshore Wind Perception Studgegiondn lllinois (Left) and Michigan (Right)

3. Literature Review

Perceptions regarding potential benefits and concerns as they relate to offshore wind development span
a myriad of issues. The literature explores these key issues including: primary benefits; siting, aesthetics
and the value of the viewshed; as well asvieonmental and economic impactdn some cases

AYRAGARIZ £t aQ LISNDSLIGA2ya R2 y2d 1 ¢lcaldrestltfrandy Ay Y

this type of development and therefore some of the previous research compares and relates this
difference of perceived versus likely impacts to overall opposition. Predtubes address thesepic
areas through different methodologies. Edsbue categoris addressed separately below.

3.1.Primary Benefits

Wind poweris widely recognized as one of theost benign electricity generating sources whether
compared with traditional sources arther renewable energy sourcéMeyer 2003, Brittan Jr. 2002,
Department of Trade and Industry 2003, Snyder and Kaiser 2@98)dependence from conventional

fuel in power generation not only makesnd powerimmune tothe price fluctuatiors of fossil fuels, but

also reduceshe carbon-intensity of the technologyover its life cycleln so far as it displaces the existing
fossil fuel electricity generation, both onshore and offshore wind power technology -create
environmental benefits from the reduction of criteria air pollutants and greenhouse gases and a reduced
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stress on water resoges as is required in thermoelectric generatigwational Academy of Sciences
2007, U.S. Department of Energy 2008, Jarvis 2005)

A lfe cycle assessment of wind farffund an energy payback time of @2years for onshore wind
projects (0.39 years for offshore wind projects), less than 2% of iy@a@0service lif¢Schleisner 2000)

In contrast, the energy p&ack time of solar PV 2.5 - 4 yearsor 12.5%20% of its 26/ear service life
(Alsema 2000)Assuming 20-yearservice lifeand a total electricity production of 250GWh, the average
emission level of offshore wind generated electricity over its entire life cycleontysl6.5g C@kwWh,
0.03g S@kWh and 0.05g NZkWh (9.7g C@kWh, 0.02g S&kWh and 0.03g NZkWh for landbased
wind farms)(Schleisner 2000)

Offshore wind power shares the befits of onshore wind power, but algresents unigue advantages
and disadvantagesOffshore wind projec could be built in populous coastal areas thus avoiding
connection and transmission loss over long distané®m areas of great wind potential but little
electricity demandSnyder and Kaiser 2009, Musial, Butterfield and Ram 2Q@8horewind turbines
also operate withhigher efficiery than onshore turbinegiue to greater and more uniform offshore
wind velocitythan onshae; additionally reduced turbulence minimizes stress on equipniBeic and
Fujita 2002, Snyder and Kaiser 2009, Musial, Butterfield and Ram.2086al impact and noise
pollution of offshore wind farms are greatly reduced awind farm moves further from shoré&Vhen
wind farms are sited at distances where they are not visible from shore, the visual and noise icapacts
be negligible(Pelc and Fujita 2002)

Nonetheless, while onshomgind power is consideretb beli KS Y2 &F FTEOFA DS ¢ T2 NY
energy, offshore wind power brings new costs and challerfiyezim Z. Muradova 2008, Snyder and
Kaiser 2009)Due to its location on the water, costs for equipment, maintenance and insurance for an
offshore wind farm all increasenaking the economics less favorabl8nyder and Kaiser 2009)
Furthermore, although onshore wind power projects have met opposition, due to the price premiums
associated with coastaliews and the public ownership of the properiye issue of offshore wind
projects becomes all the more contentio(Global Insight Inc 2008)

3.2. Aesthetics, Siting and Viewshed Valuation

Dr. JeremyFirestoneis one ofthe leading researchers of public perception regarding offshore wind in
the U.S. He has conducted numerous studies relating to support and opposition of offshore wind
projects off the Atlantic coast, including arguably the most highly contested offshioie pvoposal in

the U.S. to date Cape WindLilley, Firestone and Kempton 2018)restone found that the majority of
respondents (72%) felt that the aesthetics of the ocean view would be negatively imp@&etestone

and Kempton 2007)

Dr. Craig Landry of East Caroline University,-adstsor to this study, has conducted telephone and
online surveys investigating North Carolina resident and tourist perceptions regarding impacts of
hypothetical wind farm scenarios through conjoint methods. His research suggests that while residents
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are averse to placement of wind turbines 1 mile off the coast, this aversion is no longer present at 4

miles (Landry, et al. 2012Piminishing aversion as distance from the coast increases is consistent with

other studies(Ladenburg and Dubgaard 2007, Ladenburg and Dubgaard 2009, Bishop and Miller 2007,
Ladenburg 2009) However, 4 miles offshore is closer than other research suggests, and this
acceptability appears to vary significantly by regidii of the 13,339 square miles identified by the

D[ h2 [/ 2dzyOAt & avYyz2aid 7T gopddly avoiSkippiny 2anes, gehsftive fishS @St 2 |
and wildlife habitats, but also were located at least six miles from the shor@ineat Lakes Offshore

Wind Council 2009) RRAGAZ2Y Il ff &3 CANBalz2ySQa NBx&ptawdfor T2 dzy R
the majority (78% of Delaware residentscompared with only for 25% of residents in Caped

(Ladenburg and Dubgaard 2007, Firestone, Kempton and Krueger 2009)

Moreover, there exists a willingness to pay to decrease the visual disamenity of an offshore wind farm
as shown in a study conducted in Denmark; respondents were willing to pay more when presented with
an option to move the wind farm further away to sedisl study suggests that individuals place some
value on the coastal view and that value can be economically estimated because they would pay money
to move the wind farm further from vieWlLadenburg and Dubgaard 200Anothe notable finding is

that while some residents consider wind farms to have a negative visual impact, others actually consider
them to add value to the viewshdtlandry, et al. 2012)Vhile viewshed impacts are consistently argon

the top concerns of many opponents, results in Delaware and Cape Cod suggest that concerns regarding
possible socioeconomic and environmental impacts outweigh concerns over aestffétiestone,
Kempton and Krueger 2009)

3.3. Environmental Issues

l'a CANBaid2yS FyR 20KSNJ NBaSH NOHKSYA I &1 &ISNF L3 SRN &l
phenomenon alone accounts for all opposition is entirely too simpl{8tiolsink 2000, Devind/right

2005, Firestone and Kempton 2007, Kempton, et al. 2005, Swofford and Slattery @0&0pfthe
biggestargument against wind farms, whethesnshore or offshore, ithat they posea danger to bird

and bat life due largely to collisions with the blades. While it is true that wind turbines can increase bird
and bat fatalities, there is still uncertainty as to the true imp#uit largescaledeployment of wind

power technology would have on fatality ratédational Academy of Sciences 2007, Erickson, Johnson

and Jr. 2005, Drewitt and Langston 2008, Kunz, et al. 2007, Arnett, et al. R0f@¥@pver, while wind

power has received particular attention regarding this topic in recent years, this scrutistybra placed

in context with other anthropogenic causes of bird and bat fatalities such as the negative impacts
associated with other electricity generation sources as well as collisions with other human structures
(Erickson, Johnson and Jr. 2005, Lilley and Firestone 2008, Kunz, et al. 2007, Snyder and Kaiser 2009)
Furthermore, research indicates that offshore wind developteenay pose even less risk to avian
fatalities than do the onshore counterpari®esholm and Kahlert 2005, Lilley and Firestone 2008,
Pettersson 2005, Kahlert, et al. 2004)

The impact of offshorevind power on aquatic life is even less certdihe limited number of studies on
this issuefocus almost exclusively on marine Iggce there are no fresh water offshore wind farms
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anywhere in the world. This research segty that the majority of impacts to marine life would be
minor and occur mainly during the construction phase of developraediwould mostly subside in the
operation phase, althouglsound and vibrations from the turbine may also have an imhpacnearby
species(Snyder and Kaiser 2009, U.S. Department of Energy .28b&)e research has suggested that
turbine foundations installed into the waterbed could have itige impacts by acting as artificial reefs
or breeding grounds that provide benefits for fish and benthic commun{&es/der and Kaiser 2009,
Musial, Butterfield and Ram 2008)onetheless, due to the paucity of research on the impacts of
offshore wind farms on bird and bat mortaligs well asaquatic speciesfurther study and careful
planning ofall new developmentare neededunderstand the breadth of these impadBox, et al. 2006,
Gill 2005, Huppop, et al. 2006)

3.4. Economic Issues

Another argument against offshore wind farm development is that it may negatively impaadsin.

Indeed, numerous studies have found respondents to be concerned about possible impacts on tourism
(Firestone and Kempton 2007, Firestone, Kempton and Krueger 2009, Landry, et al. 2012, aRcnt

Kunc 201Q) This concernhas beentypically espoused by opposition groupa areas where
developments have been proposd®.0.W.E.R. Coalition 2011, The Alliance to Save the Nantucket

Sound 202). While the literature on impacts of offshore wind development is still somewhat limited,

GKS RSoF(S FT2NJ 2yakK2NB 6AYyR FINY¥aQ STFSOiha 2y 2dz

The clear consensus is that there has been no measurable economic impact, either positively or
negatively, ofonshorejwind farms on touristd Moreover, all of the studies that have sought to
predict impact have demonstrated that any negative impact ofdwisrms on tourism will be

more than outweighed by the increase in tourists that are attracted by wind farms, by the
increase in employment brought about by the development of wind farms and/or by the
continuing growth of tourisnfAitchison 2012)

While Aitchison is not speaking specifically to the impacts of offshore wind on tourism, her conclusions
are in line with current research on the subject. Studies hawecludedthat an offshore wind farnin
domestic watersvould have a minimal impact on beach visitation and in some cases respondents may
actually be more inclined to visit beaches with offshore wind fairendry, et al. 2012, Firestone,
Kempton andKrueger 2009, Global Insight Inc 2008, Snyder and Kaiser. 2009)

Another common concern raised about wind development is the impact on property values. While there
are very few studies identifying impacts of offshore wind farms on property valuesinthacts of
onshore wind farms are better documented. A stuynducted by Sterzinger et al. &rcounties around

the United States foundhat in 8 out of 10 caseproperty values within te viewshed ofa wind farm
actually increased faster than the conkmgroup furthermore, the property value increase in 9 of those
cases occurred after the development of the wind faf@ternzinger, Beck and Kosticu 2009)other

study, also assessing U.S. residential property prices in relation to onshore wind development, found
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that neither visibility of nor proximity to a wind farm had any significant impact on home ptit@sn
2010)

Because the economiasf offshore wind are very site specific depending on wind resources, local
electricity pricesand availability of transmission among other factors, it is difficult to determine how
electricity prices may be affected by the development of a new projeoe @port for example
estimated that after the Offshore Wind Economic Development Act went into effect in 2010, the
electricity priceof New Jersey residentsould increase 2.1% by 201(Tuerck, Bachman and Murphy
2011) No ecific empirical research on the real impacts of offshore wind on electricitg wads found.
However, the structuring of electricity markets plays a great role in how prices will be impacted. For
example, in Massachusett€ape Wind plans to bid on awtrly, market which would most likely lower
electricity rateqFirestone and Kempton 20Q7)

In addition to potentially reducing electricity ratesffshore wind development would aldmave more
concrete positive impacts adifie local economyby creating both shortterm construction jobs and long
term operation and maintenancgobs (Strachan and Lal 2004)n the Horns Rev wind project
implemented in Denmark, over 1700 mgears of localconstruction jobs were created and
approximately 500 mawyears of local jobs were maintained over thezfar service life of the project
(Musial, Butterfield and Ram 2006)Vhile the numbers will vary from project to projecthis is
nonetheless one certain benefit.

3.5 Perceptions vs. Likely impacts

One common theme in the research into public perceptions of offshore wind power is the wide range of
expectations of impacts from offshore wind projects and that these expectatcan greatly affect the
overall acceptance or rejection of a project. Research suggests that if the public had a better
understanding of all of the positive and negative environmental impacts coupled with improved control
planning and oversighpverall support for projects could be imprové#irestone and Kempton 2007,
Koundouri, Yiannis and Kyriaki 2000}her studies find that expectations of negative impacts and the
discontent during the constructiophase can lead to opposition of wind power projects onshore, but
after operation begingublic acceptance increas@&/olsink 2007, Devin&/right 2005)

3.6 Methodologies

In order to understand the aforementionadsuesas they pertain to offshore wingherceptionresearch

has been conducted through a myriad of qualitative and quantitative techniques but has yet to reach an
overarching consensus on the optimal format as esttiily has exhibited slightly different motivations

and objectives. Whilan increasingly darse breadth of research has been undertakansubset of
these studies and their approaches are discussed specifically below.

DN} yR +Ftft8e8 {dFds ! vy raadgeseérddan the Pkckptiobs2oNEY | Yy K I 3
Michigan coastatesidentsregardng proposed offshore wind turbineOne stark difference between
b2NRYlIyQad NBaSEKNOK FyR (GKS ¢g2N)] O2yRdzZO6SR o0& (GKS
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focused on general public engagement through public hearings and numerous public comment,periods

Nordman deliberately sought out nonrandom samples througjualitativeresearch method known as

the Delphi Inquiry(Nordman, et al. 2011)The purpose of this method is to select a diverse set of
individuals with varying expse. Although little consensus was ultimately reached in the focus groups,

the method did facilitate discussion on this increasingly contentious id$éokeiman, et al. 2011)

Meanwhile, Firestone has used multiple quantitatitechniques including mabbased and ifgperson
surveys(Lilley, Firestone and Kempton 201While Kemptonhas utilized emi-structured qualitative
interviewsto | yI f 81T S a @t dzSa X bats dffsh&d wind lpxojet propdrigritsGad
opponents (Kempton, et al. 2005)While the interviews succeeded in identifying samfactors that
contributed to oppositionramongthose volunteerparticipants, he method was limited in providingn
adequate analysis of the broadsuite of reasons contributing to the public perception towaftshore
wind projects in genergFirestone and Kempton 2007)

In a successive study aimed to addrésis gap and better undestand opinion formation Firestone
designed asixtytwo-question survey that underwent rigorous, local fdoeface and pilot mail
pretesting. A (N=1500) stratified samm&adult residents were each mailed a suryagcketcontaining
a presurveyletter; a booklet containing the survey instrumentith instructions and return envelopes;
and a reminder postcardThe survey introduction languagevoiced I y & & S Herdhck @Athe
adzoa2aSOoud YI GidSNE 0 2 (Fifeddnd, Kenipton aNdS Kruggey 2009Thé survay
instrument consisted of five sectiortbat requestedinformation on 1) current opinions, 2) perceived
impacts,3) factors that might drive ahangein opinions 4) decisions among multg visual scenarios
and 5) demographicfLilley, Firestone and Kempton 201®)isualsimulatiors were presentedin the
fourth sectionto test responderd Q aASy aAGAGA e (2 @GASg OKIy3aASa
aBRRAGAZ2Y (2 Iy & ZFitEstong, KemptandaKdikiuegRri2@dd: ayh@u@al limitation
inherentto paperbased surves, the simulation display ordewvasnot randomized

Both the qualitative and quantitatesstudiesalreadyimplemented havefacilitated the investigation of
variousoffshore wind impactand perception objectiveswith varying degreesf inherent limitations.
The present study was strongly influenced by much of tpeor researchdiscussed above and
attempted to emulate theirmethodologiesin order to not only followprior literature convention but
also provide ease for any future comparisons or rresalyses.

4. Research Methodology

4.1. Research Questions
This study attempteda answer, address and explore the following overarching objectives:

® A previous study noted that vista occapcy decreases significantly for a wind farm sited fiofkm to 10km off
the shoreling(Global Insight Inc 2008)
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1 Assessurrent opinions regarding offshore wind development né&vanstonRogersPark and
Wilmette, lllinoisand Mason and Oceana Counties, Michigan

T ¢Said NBaARMSakidgipceREDAAARY WF2ND 2N WFIlLAyadQ K¢
farm scenarios at varying distances via a contingent valuation method (CVM) survey

1 Analyzethe types ofinformation sourcesin which individuals learn about offshore wind
demographic characteristicspd opinion variables thatorrelate withlocal opposition/support
for offshore wind farm development.e. theCVM votes

1 Estimate the normmarket valueof the lake shore vieshed impactof an offshore wind farm
through stated preference, willingness to pe8P WTP)

4.2. Survey Sructure

For both regions,tte survey waslividedinto five sectionsto group similarcontent and ease cognitive
burden The Evanston,lllinois area, Mason County, Michiganand OceanaCouny Michigan survey
instrumentscan be found in AppendiceslBB2 and B3, respectively.

Section 1: Information Sources
1 The first section introduceckspondentdo the survey inquired aboutheir information sources
(that is, through which media they havdearned about windenergy and the extentto which
they usedthesemedia sourceto obtaininformation.
Section 2: Offshore Wind Opinions
1 The second section recorded opinions about current support for offshore wind development
Lake Michigarandthe perceived impacts regarding a wide array of-gdedined environmental,
economic, and social impactgor the Michigan regignrespondents wereasked how their
opinions would changerovidedthat the predefinedimpacts would be helped or harrdeas a
result of the offshore wind farm
Section 3: A Hypothetical Scenario
1 The third section introduced the contingent valuation portion of the survey in which
respondents werefaced with a hypotheticalscenario thatan offshore wind project was
proposednear( K S A NJ sNdsefink BaghQéspondent wasresentedwith a scenarian which
they had todvoteg for the proposedwind project at three offshore distancesA photograph of
the current viewof the local beach (Northwestern University Beach for lllinois, Ludington Beach
in Mason County, Ml and Charles Mears State Park in Oceana Countywadpresented
followed by three simulations of the hypotheticakind farm at 3, 6, and 10 miles offshore
(Appendix AL ¢ A9). Respondents in the lllinois portion of the study saw each distance in
ascending order starting with th8-mile scenario. For théMichiganregion respondents the
scenarios were presented in a randomized order. Evespondent waslso presented with a

° These same opinion questions concerning changes in perceived impacts were posed to the lllinois region
NBALRYRSYGAT dzy F2Nlidzyl 6 Stex RdzS (G2 | G§SOKYyAOFf SNNENJ A
appear properly and as a result, thoseswers were not recorded.
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randomized,pre-defined price impact on monthly electricity ratéisat remained the same for
all distances The Contingent Valuation (CV) sectidrelow, ¥ dzZNIi K SNJ RA &aOdzaasSa G
methodology.
Section 4Demographics
1 General socieeconomic and demographic questions were asked in this sedticluding
guestions aboutge, income, education level, and employment.
Section 5: General Electricity Opinions
1 The final section solicited opiniorabout support forrenewable andconventional electricity
generation sourceand perceptions about which electricity generation sounaese considered
GOt SI yoé

4.3. Contingent Valuation (CV)

Environmental eonomists have employed a robust and diverse set of methodedtg estimatethe
value of numerousenvironmental resources through a broadigfined mechanism called nemarket
valuation (Hanley and Barbier 200Q)Vhile there are several approaches to ascertain the value of a
particular resourceor environmental goodhat is neither bought nor sold in @efined market (such as

the value of a speci€¥®reservation, theExxon Valdepil cleanup, or in this case, a change itake
shore view), this study employedthe stated preference contingent uation method (Hanley and
Barbier 2009)

In order to determine individual preferences and opinions, this study relies on the respondents to state

them explicitly ¢ a method called stated preference (SPlanley and Barbier 2009Fhe fundamental

assumption to SP is that respondents answer accurately and truthfully as it pertains to their overall
preferences and opinion&ection three in the survey presents a scenario in whéspondentsvote for

an offshore wind farm given changes in two variablesh#)2 T Fa K2 NE gAY R TIF N¥ Q& RA3Z
and 2) a theoretical positive or negative impactiolk S NB & Inddryhig Stijityii béll Because of the

hypothetical nature of this section, the SP approaclerifical to determining how the respondents

would react given the various changes in distance and price resulting from offshore develophi®nt

type of research isalled contingent &luation (CVjHanley and Barbier 2009)

4.3.1. Payment Vehicle

¢tKS ¢l& Ay 6KAOK [/ +a &adNBSea StAOAG0 gAffAy3IySaa
BSKAOf S¢ i KI-definédipfice inigaBtaobidl, to laJddBchnism towhich respondents can

relate (Hanley and Barbier 20Q9For example, a payment vehicle often used is through telling
respondents that they will either pay or be compensated $X on their annual property taxes. The purpose

of the payment vehicle is tencourage respondents to make the most accurate chpmssible given

their budgetary constraintéHaab and McConnell 2002)

The payment vehicle used for this CVM survey was monthly electricgy (BSD) for two reasons. First,
simiar researchemployed this vehicle so that served as a model for this study in ordédollmwv
convention in other CV offshore wind studi¢oundouri, Yiannis and Kyriaki 2009he second
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motivation for selecting this vehicle was to account for the hypothetical nature of these scenarios and to
create the greatest sense of realism; if it were ever to be built, it is reasonable to assume that a slight
decrease or increase in electricity ratissone of the potential impacts #t could actually result from a
newly erected offshore wind farm (or any new electricity generation facility for that matter).

4.3.2 Elicitation Format

In order to collect data and estimates regardiagA Y RA @A Rdzl £ Q& LINAOS aSyairAiaarAgd
scenario,an elicitation format is used to present respondents with either a single, a set, or foflow

prices as well as varying levels of potential respotistader and Vincen2005) A singlebounded(one

price), dichotomous choicéS A i KSNJ | & & S a)avithadditiohafc2dgzy” aNdZNER fa2maangs A 2 v
selectedfor the CV sectioto followd KS bl G§A2ylFf hOSIyAO | y®ontingenf2 a LIKS N.
Valuation BluerRibbon recommendation for questionnaire desi@garow, et al. 1993)Thewillingness to

pay WTB questionswere followed with a certainty table in which respondents were asked to rate their

relative certainty for each respons@seeExamplel below). Researcheselected electricity rate impacts

ranged from {60, -48, -36, -24, -12, 12, 24, 36, 48, 60) USD per motthevoke the most realistic

responses for each individugEach respondent was showa theoretical price impacfor all three

distances, that price was internally constant (i.e. each respondent saw only one price, but differing
respondents were shown different pricesBoth positive and negative price bids were shown
proportionately.That isboth positive (+) price increases on utility rates and negatjvprice reductions

on utility rateswere shownequally to respondents.

Examplel: Illinois Region

Given this distance fromdorthwesternUniversity Beach in Evanston, would you support this wind farm
if you knev you would have to...

Pay$12 less per montt on your electricity bill?

Yes No __Not sure

How sure are you of your previous answer given the impact on price?
Please selectypS y dzY 6 SNJ FNRY m (2 wmnX gAGK M AYRAOFGAY3 a

1 2 3 4 5 6 7 8 9 10

In the past, thehypothetical nature in contingent valuatiomas raised doubtsn the accuracyof the
estimatedWTPwhich may be exacerbatedo @ G KS St AOAGFGA2Y F2NXNI G 1y2¢
(Bohara, et al. 1998)However, stuiks have validatedthe (contingen) valuation of public good in
socioeconomic studies by suggesting thedl life valuations alsosensitive to formaand thereforealso

% Each respondent saw the same randomized theoretical price impact for all offshore wind farm distances.
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adzo2aSot G2 (KS (Clhadp dndBishopaog)ye dhdomsus dhbice (DQlicitation
format has been found to be one of the supmrielicitation format approacheassociated with less
uncertainty as long as theproposedbid (i.e. theoreticalprice payment/compensatioh levels were
realistic (Bateman, et al. 1995)n conclusion, we considered the singdeunded and dichotomous
choice question setting ithe questionnairedesign to bea valid approach to elicit willingness to pay
figures while holding a consistent elicitation formaacross the Michigan andllinois region
guestionnaires provided appportunity for acrossregional comparisoof results

4.4. Visualizations

An international engineeringonsultingfirm, CH2M Hill generatedstate-of-the-art visualizationsfor
each scenariausingWindPRQ a premiere software for this industry* (see Appendices A4 A9). The
base photographdwere taken ateach location on a sunrgfternoon in Julyand Augus2012for the
lllinois and Michigan region questionnaires, respectiveing a levelcompasstri-pod, anda Canon
DSIRcamera.Special considerations were givinachieve eydevel height, fore and midround visual
references for scale, and briglatfternoon lightingin order to meet rigorous visualization standards
(Horner + Maclennan; Envision Z)0OAlso in accordance with these standar@RS coordinates were
obtained independently and croshecked with GIS dataupplied by the ity of Evanstonand the
Michigan Geographic Framewor{City of Evanston 2012, bhigan Department of Technology,
Management and Budget 2013)

For the visualizatios) the project nameplatepower capacity number of turbines, capacity afach
turbine,and wind farmf | @ 2 dzi ¢ SNB &St SOGSR (2 NBdné wedelarbd I
constructedfive to tenyearsin the future. Table 1below showsthe specificationof the hypothetical
wind turbines utilized in the scenariggesented to respondentssiven that offshore wind farms in the
United States do not exist, European development trends were usedyailato establish the project
size and scald-or example, mst of the current projects in the United Kingdom rarfgem 3.0to 5.0
MW per turbinepower capacity while facilities regularly deploy more thare hundred turbinesper

site (Sullivan, et al. 2012)

tte

we owe many thank$o the two CH2M engineers that generated the visualizations, Mark Bastasch and Tom

Priestly, for theigracious flexibility and thorough dedication to this project.
2Base photographs are available upon request and were taken by Matthew Rife and Lauren Knapp.
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Tablel. Specifications for Hypothetical Wind FarisualizationgMichigan andlllinois Regios)

Hypothetical Offshore Wind Farngpecifications

Hub height Rotor Diameter
Wind turbine model and OEM | REpower 5N | 100 meter 61.5 meter
Wind turbine power capacity 5 MW
Number of turbines 80
Total facility power capacity 400 MW

4.5. Controls for Potential Biases
Several approaches were taken to control for and limit potential biases to the greatest extent possible
(Sectionb. further discusseshe implications of theebiases Yy R (G KS a dzNwSeQa f AYAGIl G

1) Selfselection samplingbias: No mention of offshore wind farm development was made in any of
the initial mailingmaterialsto the respondent sample nowas it mentionedduring subsequent
follow-up reminder calls or postcards. Thispproachfollows similar offshore research frorthe
University of DelawargFirestone and Kempton 2007, Firestone, Kempton and Krueger .2009)
Instead, theinvitation content referrel to the & dzZNJ3S & 6 NIRdademié reseaich legarding
possibleenergyfuturestisee surveyriming letterlanguagdan Appendices B, B.9, and312).

2) Hypothetical bias SurveyelicitSR 2 LAY A2y a | YR W@Peinbtdhe saies ifi KS / +
respondents wereactingin real life respondents casometimes ovestate or understate opinions
due to thehypothetical natureof presented questionfMaler and Vincent 2005, Hanley and Barbier
2009) To encouragehe highest quality andnost true-to-life responsesas possiblethe survey
employed two widely accepted contrdis limit this hypothetical bias phenomenon.

a. W/ KSI L) i apprdacheffaciive in eliminatingthe hypothetical bias phenomenon
(Cummings and Taylor 1999he rpose of cheap talk is to acknowleddt the survey is
hypothetical in nature and to encourage respondents to vote or respond as if they had to
make the decision todaynd with real dollars Example 2below shows the cheap talk
languagaeutilized inthis survey.

b. Another approach employed to control for hypothetical bias is through providing a certainty
table following the vote and CV referendu(@ummings and Taylor 1999)ue to the
theoretical nature of the CV scenarios awarying degrees of respondent knowledge, the
main goal of the certainty table is to obtain additional data on the level of certainty of each
NB a LJ2 ¥y R S Vhis Odilitiods? dat§ slowssearclers to weight responsesccording to
0 KS NXB & baayivk Beytdinty Example 1, showmpreviously displays the certainty
table (also see Appendix1B; B.3

®* REpower has been deploying this model since 2008 in European installations across Germaryiamd Bel
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Example 2lllinois and Michigan Regions

This scenario, along with the following price points, is purely hypothetical and was generated by
researchersto elicit opinions. Given the hypothetical nature of this research, people sometimes
unintentionally overestimate or underestimate their respons€kough this is a hypothetical scenario,
please respond as if you were actually faced with this vote videigging in mind your monthly budget.

5. Survey Implementation

For the lllinois region, thesurvey wascompleted by respondentsn Evanston,Rogers Park, and
Wilmette, starting in October 2012through February 2013For the Michigan region, respondentis
Mason and Oceana Counties completed the sunfegughout the montls of January Februaryand
March 2013.The following section providesdetaileddescription othe data collectionrmethods.

5.1. Address Data

Address datdor both the lllinois and Miclgian regions wapurchasedrom Melissa Data, an online data
clearinghouseAddressesvere selected based on the following demographics: single family residential
dwellings, homes and apartments, property owners and rental classes.

5.2. Sampling Method

Sampe population contact dta was collected using a systematic approatdng mail carrier routeto
ensure a proportionate, geographic distribution across the communities ifland residents were
sampledat the same frequency assidents near theshordine) and toensurecost effectiveness.

5.3. Contact Protocol
Due to relativetime and resource constraint§ive-contactand threecontact protocol$ were utilized
for samplingthe lllinois and Michigan regior@s described belownd summarized in Tabl@sand3:

lllinois RegionEvanston, Rogers Park and Wilmette

1. Initial priming lettes (Appendix BY) were mailed on September 2&nd respondentseceived
the letterswithin 3-10 business days.

2. Followup postcard (Appendix E5) were mailed on October 1, 2012 to thank those that had
already taken the survey and to gently remind those that had not yet tékersurvey to do so
by October 192012 .Postcards arrived within-8 business days.

3. Randomized call¢Appendix B) to the survey population took placéghroughout most of
October and NovembeA totalof 2,150 followup callswere completed.

“Only 1 respondent in the Michigan sample completed a survey in March.
Bl mailings were carried out by the Foresight Group, Inc., Ann Arbor, Michigan.
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4.

Additional bllow-up postcards (Appendix B.were mailed on January 18, 20 :werfollow-
up contacts weremade than in previous roundsdue to time and resource constraints
Additionally,this followrup contactlist was suppressetb avoid recontacting individual§rom
whom letters had been returnedo sender that hadexpressed no interest in taking the survey,
or that had stated arnnability to participatedue tolackof Internetaccess

Final followup postcards (Appendix &. were mailed on February 8, 2013 using theme
suppression lisasin step4.

Table2. lllinois RegionSurvey Contact Protoc@nd Respnse Rate

Contact Total number of Response

First Second  Third Fourth Fifth P
Protocol Respondents Rate
Survey Survey  Follow-up  Follow-up 2" Final

community | invitations  postcards phone calls postcards postcards

Evanston 1500 1500 - 1095 1095 - -
Rogers Park 750 750 - 529 529 - -
Wilmette 750 750 - 536 536 - -
Total 3,000" 3,000 2,150 2,160 2,160 n =208 F7%

MichiganRegion Mason and Oceana Counties

1.

Initial priming lettersfor Mason and Oceana Counti¢&ppendix B and B.12respectively
were mailed onJanuary 7, 2013, and respondents received the letters witkirb8siness days
Unique IDs were assigned this time &ach respondent to track which participant had
completed the survey.

Followup postcardsfor Mason and Ocana CountiedAppendix BLO and B.13, respectivély
were mailed onJanuary 16, 201® thank those that had already taken the survey and to gently
remind those that had not yet taken the survey to do sd=efpruary 15, 2013. Postcards arrived
within 3-5 business days.

Randomized calls (Appendi6Bto the survey population took place throughaoiiie month of
February2013 A totalof 800follow-up calls were completed.

The second and final follewp round of postcardsfor Mason and Oceana Countié@sppendix
B11 and B.14, respectivglyvere mailed orFebruary 72013.Asin the lllinois region sample,

183,000 invitations were initially mailed20 mailingswere returned to sender
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this follow-up contact was suppressed to avoidaentacting individuals frorwhom letters had
been returned to sender, that had expressed ntefest in taking the surver that had stated
an inability to participatelue tolackof Internet access.

Table3. Michigan RegiorSurvey Contact Protoc@nd Response Rate

Contact Total numbelof
First Second Third Fourth Response Rate
Protocol Respondents

Survey Survey  Follow-up  Follow-up 2"
community | invitations  postcards phone calls postcards

Mason 500

400 60 6%
County
Oceana 500

400 62 6%
County
Total 10007 1000 800 930 n=122 F13%

5.4. Incentive

All respondents were offered an incentive for their time to increase response rates. Each individual was
presented with an option to record his or her email at the end of the survey for a chance to be entered
into a $100 drawingEach of the contact documés was coloprinted with the University of Michigan

logo to help it stand out from standard mdih addition,the priming letterand postcard each contained

a signature fromthe research team leadeiLaurenKnapp to add a personal feel to the documents
Finally, to the extent that they were availablespondent names were used on the priming lettarsl
postcardgor a personalized touch and to encourage responses

6. Limitations

Althoughevery effort was taken t@nsure the most accurate responsesntol for biases and achieve
the highest number of completed surveythe following issues represeipossiblelimitations to this
study. While some of the following limitations werenpossible toavoid givenresourceand time
constraints others are inherat to this type of SPCVMmethodology

171,000 invitations were initially serd8 were returned to sender.
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6.1. Hypothetical Bias

Given the nature of hypothetical scenarios, responder@ssometimesoverestimate o underestimate
their responsesdue to the factthat they are stating their preferencesdasedupon a hypothetical
scenario Theseresponses do not provida perfectlyaccurate depiction as to how they migtiote;

however, these can offehe next best alternative and a means to estimate the oveeadtency of the
sample population

Furthermore, here might be some hypothetical bias that could not be controlled d&omong
respondentsthat did not read the survey directions thoroughExplicit language wastegrated into
the surveyto ensure that respondentisnew the projet was purely hypothetical

Additionally, thewind farmprojectwasselectedo @ G KS & ( dzR & an andnatSopadkddyk G S Y
what one might look likeén the near future The middle offshore distance(six miles)was basedoff

findings from theGLOW Counéll &port and manyaforementioned studies! f 0 K2 dzZ3 K (G KS LINE
characteristics were selected on a conservative basis and based on previous retigayrchight not

reflectthe exact scale or particular siting fopeoject that, in reality, is best suited for this area.

6.2. Responses

In aperfectsurvey sample, all the individuals in a sample populationcafipletethe survey.However,

a 100%response ratas never obtainedor a variety ofreasonsWhile maximizing the size of the sample
is important,the manner in wigh the sample is selectesb as to limit the amount of inherent biases
andthe extent to which the sample is representative of the larger populagignjust as critical criteria
to meet(UC Davis 2013)

6.2.1. Self-Selection Bias

In some cases individualsmay not respondto a surveybecause they do not hold passionate opinions
about the issue. Likewise, the opposite effect can also gdicimdividuals know the survey content and

opt to respond, they tend to be motivatebly the issue This phenomenon can result in seHlection

bias. If the majority of individuals that choose to respond to the survey tend to be highly motivated or
passionate about the issue, that representation of extreme viewpoints can hinder the sanpI®selk 2 y Q &
randomization and bias overall response trer{#s) 1999, Manning, et al. 2011 short, there is a
possibility thatthis survey might have atronger representation of the extreme views in these
communitiesand not provide aNB LINS &Sy (i G A2y fidws s Svhold rivavatagsb G A S & Q
avoid this sampling of extreme views, no mention of offshore wind development was made at any stage
in the contact protocoland specific care was given to the wording &f @mmunication to be
deliberately general.

6.2.2. Timing

For someindividuals voluntary surveys can be burdensome ahéy do not wish to dedicate time
toward an activity that comes with a high opportunity cobhis tendency makiave been exacerbated
by the 2012 presidential electiorcampaign andassociatedpolling which washighly activeduring the
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survey solicitationmany lllinois respondents mayave feltoverwhelmedby the concurrentvolume of
campaigrrelated mail and telephone callduring this timeand consequently less inclined to participate
in the study.

Trying to reach respondents during the electimas not a concern for the Michigan sample as all the
contact mailings went out during the first three months of 20Xwever, de to project time
constraints and the seasonality of vacation homeowfers LINB & Sy O Sherke 16 a éhEnSe thahN\ab |
portion the coastal or vacation property owners did not she questionnaire contactmailings.The
Michigan area response rate may beflective of this timingand it 5 reasonableto assume that the
responses were overallere more representative dhe full-time residents.

6.2.3. Technological Barriers

While online surveys carry a variety of benefitger traditioral paper surveysthey are not without
limitations. First, severalrespondentsstated a lack oficcess to gersonal computer equipped with
Internet accessluring followup calls Also,although security featurewere usedo prevent participants
from accessing the surveyuttiple times,there isa possibility that some responderdgtempted to take
the surveymultiple times ondifferent computes or electronic device$-or the Michigan sample, there
was little possibility that this occurred because each respondent as aslsggnnique ID that was cress
checked with their user IP address which was also recorded.

6.2.4. Accuracy of Address Data

Both the data clearinghousehat provided addressdata andthe mailing housethat distributed the

surveys verified that the contactformation was no more than 96ays old.Nonetheless, due to the

nature of theseinformation sourcesit is difficult to ascertain the accuracy of the dafasimple error
4dzOK |a (GKS YAaalLlsSttAy3a 2F I coldhbvé praedshoyghirésgdony | Y S
for somerespondentsto disregard thesurvey invitation mailingsAs previously mentionedi8 mailings

were returnedfrom the Michigan region compared tt20from the lllinoisregion.

6.3. Visualizations

While the visualizationemployed in this research are stapd-the-art technologicalsimulations there
are some inherent limitations to using any type of tdionensional representatioof three-dimensional
objects that rotateand generatenoise The followingissuespresenttypical limitationsassociatedwith
surveys, generallgpeaking as well aswith visuallyrepresenting hypothetical wind farmwith two-
dimensionaimages specifically

6.3.1. Primacy Effect

It is a welestablished phenomenon in academic studies that thesoiid which questions are asked, or

the order inwhich answer options are presentedan influence the type or magnitude of responses
Thisphenomenonis called the primay effect(Day, et al. 2012)There is a possibility thalhe order in

which the hypotheticabffshore wind farm distance$,(6 and 10 miles from shore, consecutively) were
LINSaSydSR O2dzZ R KI @S AYLI Ol ®Rthellluds regBrHad@weRR e/ ( & Q
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ordering of the offshore distances werarmdomized for each Michigan respondent after the research
team learned that the online survey platform had the capability to randomize the orders in which blocks
of the questionnaire were displayedhe order in which the offshore distances were dispthyo each
respondent was controlled for in the statistical analyses and is discussed later in the report.

6.3.2. Static Images

One of the inherent difficulties with representing wind turbind®mth onshore and offshore, in 2-D
imagesrelates tothe aspectof movement(Sullivan, et al. 2012he imagesemployed inthis study
were stationary and therefore could not capture the viewergattention in the same wayhat an
oscillating blademight. Furthermore, ncstatic,2-D imageis able to represent all of the various positions
of a turbine as it rotates to fagarevailing winds

6.3.3. Simulation V iewing Distance

In order to provide the most accurate representationadtiypothetical windfarm, both the size of the
imageLINBASYiSR |yR (KS @ASsSNNRA RAAaGIwhénhPpresdnhidgy G KS
hypotheticalimagery While the respondentswere advised to only view the survey on a standard
computer screen, thergras no wayto control for a standardizediewing experience.

6.3.4. Differing Conditions

Ideally, visual simulations represent a range of differing conditions in order to compare how the impact
may change over timéHorner + Maclennan; Envision 2008)ch temporal variationsclude not only

daily lighting fluctuations but also interseasonaldifferences Furthermore, variations imtmospheric
conditions, beach congestion, orseascapecongestion (e.gboat activity may also affect viewing
experience(Sullivan, et al. 2012, Horner + Maclennan; Envision 2@@petary constraints as well as
concern for overall survey lengtiestricted the beach conditn to that of a summer afternoon andid

not allow for a complet@numerationof all posible representations.

7. Results and Interesting Findin gs

Of the 2,880 householdsin the lllinois regionselected to participate in this study08 individuals
completed the surveyesulting in aresponse rateof approximately 7%oof the 952 households selected

to participate in the Michigan region, approximately 122 individeaispletedthe surveyresulting in a
response rate of approximately3%. The following sections detail results and key findings for each
section from the survey.

7.1. Information Sources

2 KSNBE NBAaARSyGaQ 20GFAYy AYF2NNIGA2Y | o02dzi 2FFaKz
perceptions. The overwhelming majority of survey respondents in the lllinois region reported that they

had learned or heard about offshore md farms through the following top three main media sources:

local newspapers, wordf-mouth from friends and thdnternet (Figure2); meanwhile, the Michigan
samplerespondedsimilarly for their top two media sources but listed public hearings and mestasg
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their third key source of information (Figu). Respondents were offered afitherQcategory and a

blank to fill in media or avenues in which they learned about local offshore wind developmeittheFor
LEfEAY2A4 LINIAOALIYGA (GKIFG asStSOGSR énad TityNBS & LR Y &
Evanston newsletter/email, politicians, broadcast and city council meetings, SEA mailings, neighborhood
association newslettegnot sure, alderman, ifperson communication from the mayor, and city council.
Michigan participants that selected th@therQcategorylisted that patients, local governmest yacht

club, negativeroadside signs, and community activistere their sources of information.

Given that the Michigan respondents have had opportunities to attend public meetings/hearings
pertaining to{ O y Rdgir @odposal, it makes sense intuitively that this avenue would provide a
considerable amount of information to these Mason and Oce&@wunty respondents It is also
G2NIKgKAES G2 y20S GKIFIGd bFNASYRae Fa +y AyFT2NXEQ
amount of respondents in the Michigan sample compared to the lllinois samplieh could relate to

the opposition groups and social networks that subsequently formed as a backlash agaiA&gihe

wind farmproposal.

Local newspaper [ —"
Friends [
Online S
Public hearings/meetings [IIEEEGEGEGE
Radio [
TV
Regional newspaper [IIIIEGEGE
Family

Other 1
Coworkers 1

Professional organization(s) Il
Fairs/expos
Billboards |
Religious organization(s)

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

Figure2. lllinois Regionw S & LJ2 y RSy (i &da ahdhdoriatidhESourmesRegardingOffshore Wind (n = 208
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Figure3. Michigan RegionRespondens Primary Media andinformation SourcesRegardingOffshore Wind (n = 122)

After selecting the media through which they learned about offshore wiedpondents werehen

askedto rate the extentto whicheachsourceprovided them with informationFigures 4 and 5 illustrate
the relative impact of each source for the lllinois and Michigan respondents, though it should be
reiterated that respondents were only asked to evaluate the speiformation sources that they had
previously identified as relevant to their situation.ulfic hearing and meetings, professional

organizations,and online websiteshad a significant impact on somidlinois respondents. TV and
fairs/expos had moderatempact onthe lllinoisrecipients who selected themwhile there was no extent
of information gained from religious groups because no one selected this avenue as an information
source Asfor the Michigan respondents, public hearings/meetings and religmngsnizations were
acknowledged as providing the most information; however, the apparent high impact of religious groups
and organizations in providing information is not representative due to the limited sample size for this

category (n=2). Billboards prinled the least amount of information regarding offshore wind for those

that had selected this media as a source of information for both regions.

In general, Michigan respondents stated that they received more information from each identified

information & 2 dZNDOS® ¢ KA &

GNBYR O2dz R 06S I G3GNROdzI SR

02

solidified opinions regarding offshore wind development and previous exposure to an offshore wind
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farm proposal. In contrast, Illinois region respondents have not yehlexposed to any offshore wind
farm proposal so education and outreach still remain in its infancy.
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Figured4. lllinois RegionExtent of Information Obtained from Each Information Source (n = 2R8)ative number of
responses a indicated in each category.
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Figure5. Michigan RegionExtent of Information Obtained from Each Information Source (n = 1R2)ative number of
responses are indicated in each category.

7.2. Offshore Wind Impacts: Current Perceptions

Respondents were asked estimate the potential impacts dbuilding an dfshore wind farm with

respect tosome of the most relevant issues to the lake and their own likeboth Figure6 and 7 show,

the majority ofboth lllinois (60%)and Michigan(F40%)respondentsbelievethat employment andhe

local economywould improve as a result Conversely a sgnificant porton of lllinois respondents

indicated that they expected a declinetlre aesthetidake viewas well as increased dangerbird life if

an offshore wind farmwere developedg KAt S (GKS YI22NAGE 2F aAOKAIl y
concerned about community harmony and aesthetibduch more of lllinois respondents felt an

offshore wind farm would imprové.e. reduceklectridty ratesthan hurt them.

One importantpoint to note is the considerable degree of uncertainty amoigjinois respondents
regarding2 T ¥4 K2 NS5 ¢ A Yy RoteRtidlinpdcts thitysnifiguiy Zould be expected for this area
given that the topic has ydb be marketed locally. Illinois respondents were the most uncertain about
potential impacts on aquatic lifeF40%) and community harmony¥35%). Interestingly, Michigan
respondents were also most unsure (30%) about the impacts on aquatic life (Figimeor y.esearch
suggests thatlte communication of these potential or perceived impacts sigmificantly shapeverall
support or opposition for a proje¢Firestone and Kempton 2007, Koundouri, Yiannis and Kyriaki.2009)
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Figure7. Michigan RegionPerceived Impacts from Offshore Wind Development (n = 122)

7.3. Offshore Wind Imp acts: Change in Perceptions in Michigan Region

After gauging current perceptioroncerningpotential offshore wind farmimpacts respondents were

askedd DA @Sy @2dzNJ OdzNNBy i 1y2¢6f SRASS K2g g2dzZ R & 2 dzNJ
development in[Evanston, Ludington or Pentwatewjould (0 K I N 2 NJ foYuhdbi@aAiE thed ® @ ¢
sensitivity of their opinionsbout theseissuesgiventhe new infomation.** When presentedwith the

set of offshore wind issues and the manner in which each would be impactsgondems were

requested to indicate thelegreein whichtheir support or oppositionfor developmentwould change

across afive level Likert sca from omuch more favorablE ¢ G Y2NB Tl @2NI 6t ST ¢ & dz

'8 As previously mentioned, due to a glitch in the Qualtrics questions display order, these questions were not
RAALI @SR LINPLISNI& (2 GKS Lff Ay dmpactsishorreffored a2 GKFG NBIA:
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Tl @2 Nltood YSdzGeks favorablé. Topics spanned improvements insocial [ocal electricity
generation, local job creatign economic (electricity price property values,and tourism) and
ecological/environmental (birdlife, aquatic life and local air quality) aspectsalong with their
counterfactuals resulting in16 choices To control for survey length, eachiespondent was only
presentedwith 3 randomly selectefactorsintK S a A Y LINE @S Rgfoup2 RJ ¢ KI NY SR¢

Of the aspects tested to see if opinions would improtiee highest majorityd ¥ ¢ mf: Michigan

respondents reported that their opinion towards offshore wind fadevelopment would either improve

or strongly improve as eesultof decreased electricity rates ardcal electricity generatiornthe highest

out of all aspectsn this group (Figure 8)This suggests thaboth community use andindividual,

economic gain regarding theg A Y R F I N Qa pheuk Guppart. vferi@stingly) thg least
AaSyarldAdS FIL@2NIro6fS OKFy3aAS Ay 2 LAY A®athedofishors: 0 2 OO0«
GAYR FIFNY g2dz R d&aAy ONRARgaré8)Ww24a 134y R S yLibEaESiNgp@iordd: § MdES a
dueto improved oastal prgerty valuegnight be due to skepticisriat this would in fact occuor that

these respondents do not own coastal property values so titegiot feelnot bedirectly benefitted

In terms of how perceptions would change as a result of negative imgaet®verwhelming majority
(90%)Michigan responderdt ébinions would be less favorable or much less favorable if they knew that

an offshore wind farm wouldsS NR& 2 dza f @ K| NJFigute |j9pahdicatitg that MEHgan
respondents feel attached to the haal integrity and health of Lake Michigallichigan respondent

opinions were also negatively sensitive fiossible impacts otird life and thelocal economyagain
adZa3SadAy3a | aSyasS 27F |t GNHzA ay (e admimbhityécendmid | | SQA&
impact Interestingly,when told the offshore wind farm wouldat improve local air qualitythe smallest

extent of negative opiniorchangeoccurred(30-40%) with the highest degree of unchanged opinion

(Figure 9) indicating the opinion on thigiszS A& It NBIF Ré a2t ARAFASR 2NJ (Kl
offshore wind farm would in reality hurt local air quality.

One notable trend isthat Michiganrespondent opinionsvere more sensitie, and thus opposed, to
new, harmful informationcompared to their counterfactual as a response to improvements. Ao,
overallmagnitudeof negative opiniorchangewas significantly highethan the magnitude ofincreased
support spurred by the beneficial aspectgiditionally the current, perceivd impact that offshore wind
farms would have on aquatic life wasarginallyrecognized by respondents in both regiopst it served
asthe largestaspectto spuroppositionwhen given new informationsuggesting respondents would be
strongly deterred ifhey perceived the wind farm would harm the aquatic health of Lake Michigan.

¥ Share of opinions reported in this section refers to the percentage of respondents that were randomly assigned
that certain factor notthe entire Michigan sample.
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Figure8. Michigan Region: Change in Perceptions as a Result of Positive Impacts
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Figure9. Michigan Region: Change Rerceptions as a Result of Negative Impacts
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7.4. Opinions Regarding Other Electricity Sources

Tocompareoffshore wind powelperceptions with other sources for electricity generatioespondents
were asked to stat¢he degree to which they suppodther electricity alternatives (Figure10 and 11).
Solar received the highest level of suppirtboth regions of all the electricity sourcé80% and-45%
Figure 10 and 11)nthe lllinois regiononshorewind receivedthe secondhighestlevel of support close
to 80% of respondents either strongly support or support this technold@gpositely, lllinois
respondents were most highly opposed taditional coal power(70% either strongly opposed or
opposed)followed closely by hydraulifracturing Meanwhile, offshore wind washe most oppsed
electricity generation sourcamong Michigan respondentsnore opposed thamuclear ¢ the close
second highasopposed technology
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Respondents were then asked to evaluatdether various sorces of electricity generation were
G Of SAsyigure12and Bshowz NBY Sgl 6t S a2 dz2NDODSa 6.5ThE topdtdo/ & A RS NE

GOt SIySadé az2dzNOSa 2F St SOGNAROAGE F2NI o602GK NBIAZY
the two regionsi KSy RAGSNHS Ay (GKFd aAOKAIlLY NIYy1SR 2FFaK:
St SOUNROAGE 3ISYSNIGA2Y 6KAES Lt AyRikodtes inibdoth NR Of S

regions considered hydraulic fracturing and coal generation tddsncsources of electricity generation.
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7.5. A Hypothetical Scenario

Respondents were presented with a baseline scenario along with three hypothetical wind farm
scenarios forNorthwestern University Bachin the lllinois regionFor the Michigan region, Mason
County respondents were present@dth a set of a baseline scenario and three hypothetical wind farm
distances off of Ludington Beach while Oceana County residents were shown a baseline scehario a
three hypothetical distances off of Charles Mears State Park Beach in Pentwater (Appendices A.1.
A.9.) Respondats were then asked whether they would support such a development based e
defined,randomlypresentedprice increase or decrease kis/her monthly electriaty bill. Eachdistance
scenario is discussed below.

7.5.1. Three -Mile Scenario

When presented with an offshore wind farm three miles frotheir local beach the majority of

respondents in both regions reported that they would ratpport the wind farm regardless of price

impacts on monthly electricity ratehe small fraction ofespondentswho stated they would support

the wind farmwere generally offered hypothetical uily price reductions (Figures4land 15). The
highestper8 y i 3S 2F NBaLRYyRSyGa GKFG &l AR -l istancé 2 dzf R ¢
in the Illinois region was approximateBb%of the samplegiven a $36&ecreasan monthly electricity

bills. Meanwhile,a $60decreas Y 'y A Y RA @AR@I NIQGA v yaixifte &Hlfta | aaz2C
vote from the Michigan respondents
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Figurel4. lllinois RegionShare ofSupport for Offshore Wind Farm Development (3 miles)
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Figurel5. Michigan RegionShare ofSupport for Gfshore Wind Farm Development (3 miles)

7.5.2. Six-Mile Scenario

When presented with an offshore wind farm six miles frdms or herlocal beach the majority of
respondents statedhat they would still oppose the development. Howevethe proportion of those

who statedthey would vote in favor of the project increased relative to the thnaide scenarioKigures

16 and 17). The highest percentage dfinoisNB &4 L2 y RSy Ga GKIFG &l AR GKSe& ¢
proposed wind farm at six milesstiance from the shoreline vgaapproximately70% given a $36

decreasan monthly electricity bills, and approximately 3@¥olllinoisrespondents indicated that they

g2dz R 0238 wesSaQ 7F2N iKrredsinendiQélectticilyraies. E YA T Sa 3IA 0

Michiganrespondentsremainedless supportivehan lllinois respondentsicross all hypothetical price
impacts.None of the price impacts receivedshareof votesthat would result in over 50% respondent
support for building the project The pricelevel that sawthe highest share of supporemainedthe
same as the 8nile scenario: roughly 45% of the sample would support the developrgimena $60
monthly electricity billdecreaseOnly a small share (20%) of respondevitséed W & $r1&@pportgiven
the lowestadditional $12 monthly charge.
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7.5.3 Ten-Mile Scenario

When presented with an offshore wind farm ten miles from local beach, many of Itin@is

respondents would support the wind farm whether they were shown utility price reductions or
increases. The largest share would also support the wind farm if there wenghipaate reductions

associated with this distanc&igurel8). Again among alllinoisrespondents, the highest percentage of
NEaLRyRSyGa GKFEG &aFAR (KS@& melednfffRoredd@nd rm Wag8086Q T 2 NJ
given a $36 dolladecreasan monthly electricity bills. Approximately 30% respondbdt they would

@20S wesSaQ FT2NJ GKS LINRPLRASR gAYR FIENNY G Sy YAt S
or $48increasein monthly electricity ratesHowever, respondents ithe Michiganregion were less

willing to support the scenario given increased electricity bil, tiedK A I K S &G LISNOSy G 3S 27
givenanincreased electricity bjllvas observed at the $12 levgl30% (Figure 9).
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Figurel8. lllinois RegionShare of Support for Offshore Wind Farm Development(10miles)
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Figurel9. Michigan RegionShare ofSupport for Gfshore Wind Farm Development(10miles)

7.5.4. Oé&sbvotes across distances

C2NJ) 620K NBIA2yazr (GKS YI 22 picé decreases averSniles of3oieSa ¢ S
(Figure20 & 21). However, a notable share difinois respondents would also votd/edat various

distances even with hypothetical rate increases. For example, approximately 35% of respondents stated

they would voteWeé SaQ S@Sy gAGK | LISNOSAPGSR bmH AYONEBIl a8
respondents were more priegensitive, andhe $60 decrease in monthly electricity received high level

of supportacrossall three distances (46%, 46%, 69% for 3, 6 and 13 malgrespondingly).
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7.6. Demographics

Respondents were prompted for general demographic information regarding household income,
gender, age, race, and education level, among otkeiables’®¢ K S L f f A ganplalis shidiaftb 2 y Q &
the results for Evanston from the 2010 Census, althotlgh high-educated (bachelor or higher)
population is overrepresented andinorities are underrepresented e Appendix C.1lfor comparisons
betweenthe lllincissample and U.S. Census Bureau requltited States Census Bureau 2Q1@)der
participants(age 65 or older)female participantsand higher educagd individualsare overrepresented

in the Michigan samplevhile the rest of the sample stag®nsistentwith the 2010 Census data of the

two counties(United States Census Bureau 2013, United States Census Bureau 2013)

Figure22a K2ga G(KS ONBI{1R2éy 27F NB6haostyRAY ofare llindst A G A OF
sample population define themselves as either liberal or moderately lib&hed.resultis consistentwith

results from the 2010 general elections whicha Denocratic senator, congresswoman and governor

were all elected with between75-80% d the electorate (Cook County Clerk 2010The survey

NB a LJ2 ypelficéliidaaidgy is conducive to the support for renewable endrgyause italignswith

one of thekey2012campaign issues of tHeemocratic Party.

M Liberal m Moderately liberal Independent Moderately conservative m Conservative

Figure22.L t t Ay 2 A a wS 3 Aditcal Affikefian (3= ¢@Sy 184 Q t

With 35% of the total respondents reported to be political independent, almost twice as many as in the
lllinois region, the political affiliation map in Michigan presents a totally different.\Aemiuch larger
share of respondents in the Michigan sample listed themselves as conservative or moderately

“These responses were not weighted for census data for themegi
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conservative, 40% (FiguB&) compared with only 12% lllinois 25% of the respondents reported
themselves as liberal/moderately liberal (Figu®,2espectively, which was in consistent with the 2010
general election result that 67% of the votes went to the republican and 31% wbtke went to the
democratic(Michigan Secretary of State 2011)

m Liberal m Moderately liberal m Independent - Moderately conservative m Conservative

Figure23d® a A OKA 3l y wS 3 olicaMfilat®a (b2 wBSy iaQ t
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Whenlllinoisrespondents were asked tiiey thought they would be able to see an offshore wind farm
from their house the largemajority (86%)selected¥ b @-iQure24). This response satisfiem intuitive
understandingor the lllinois regiorbecause only a small percentage of homes in Bean&kogers Park

and Wilmette arephysicallysituated on theshoreline A much larger share of respondents in the
Michigan sample felt that they would be able to see an offshore wind farm from their house at 19%
(Figure 3). It is unclear if this level aksponse is because 19% (or close to it) of the sample actually
owns a home on or in near proximity to the coastline or if concern is largely driving the level of
response.ln reality, 10%, 19% and 34%f the Michigan respondents that provided their locatilive
within 0.5, 1 or 2 miles of the Michiganshorelinewhile 28%, 60% and 92% of lllinois respondents that
provided their location live withif.5, 1 or 2 milesof the llinoisshoreline®*

mYes mNo m Do not know

Figure24. lllinois RegionRespondents That Think They Woube: Able to See an Offshore Wind Farm from Their Haifre=
208)

I Obtained using ArcGIS. Digital elevation model was not used, only proximity to shoreline.
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mYes mNo mDo not know

Figure25. Michigan RegionRespondents That Think They Would Be Able to See an Offshore Wind Farm from Their Homes (n
=122)

On the other handroughly onethird (3599 of the lllinoisrespondentsthought they would be able to

see an offshore wind farm in their daily routifieigure26). The majorityof these individualshat do not

work in Evanston (68%)ork in Chicagd, so it is reasonable to assume that they think an offshore wind

projea would be visibleon their daily commute to Chicago or the nearby northwest suburbgre are

no stark differences in the proportion of respamts from the Michigan sample that think they would

be able to see an offshore wind farm on their daily routiRggure Z).

2267 out of 98 lllinois region respondents that selected they do not work in Evanston stated that they work in
Chicago.
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mYes mNo mDo not know

Figure26. lllinois RegionRespondents That Think They Would Be Able to See an Offshore Wind Farm During Their Daily
Routine (n = 208)

mYes mNo mDo not know

Figure27. Michigan RegionRespondents That Think They Would Be Able to See an Offshore Wind Barimg Their Daily
Routine (n = 122)
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7.7. Analysis: Binary Logistic Regression

7.7.1 Model 1: Determinants of the likelihood of supporting a hypothetical offshore wind

scenario across the lllinois and Michigan regions

In order to explore the underlyinfactors that influence the likelihood of support for an offshore wind
development scenariacross both regionsa binary logistic regression was employ@&tis binary logit

model was used to analyze a binary dependent outcome of the likelihood thapamdent would vote

YasSaQ F2N) 0KS KeLRGKSGAOFE SAYR FTIENXY aOSylINAR2 | &
theoretical impact on electricity rates, and respondent demographic characteritics model employs

a binary (or dichotomous) oobme as a function of a vector of explanatory, independent variablss,
knownasahbinary logit

To explore how significait resident€Qopinions are determined by each underlying factor, we
reclassifieceachNB & L2 Y RS Y (il Q& Yegni WoSrdhhrdirf higho? lieAsyppofdr a wind farm
dichotomously bas#on the selectedcertainty levelat a 7 threshold on the-Q0 Likert answer certainty
scale. That isq positive answer (yes) with a certainty leeglal to orhigher than Avascoded as 1, ad
any other answeresponse with a certainty less than 7 wesded as 0This dependent variable/as
therefore named O dgThere is no academic consensusdstablishinga certainty level thresholénd

it varies across disciplinesome studiehavetreatedl  NXB & LIz eftRirfyygie@st than or equal to
an 8 asl Wi Sataroding(Champ and Bishop 2001, Samnaliev, Steven and More 200B) in
others, only acertainty level of 10 wasonsidered: ~ Wa@n&&r(P. A. Champ, R. C. Bishop and T. C.
Brown, et al. 1997)Ultimatelyanl y & 6 SNJ OS NI I ivas (salectdd eSdwer daund dor &
we S aesindd vél anticipated aonsiderabledegree of uncertaintyamong respondents which was
confirmed later in theiopinions concerning perceived impacts

Thus the binary logit regressiorwas employed to model the correlation between the dependent

variad S & Q@itlzlotheér independent variables such as the wind fadmO S y | disfargedram

shoreling the proposed theoretical impact on electricity rates, and respondent demographic
characteristics. The ultimate inference from this binary logit model wdddthe likelihood that a
NBalLRyRSyl( ¢2dZ R @2 0S5 ,8/8d 50t o) foKthelhypéttetid widi$andi A y § &
scenario as a function of other factors. Thieary logitmathematic expressions are shown asdals.

88 ok
0 88 o @&

. A
I A A PG
'l“r/\ | Tw T w88 W
In the equation aboveR is a vector of explanatory variable coefficients that were estimated usiag
statistical softwareStata The dependenwariable is set equal to one (Y = 1) if a respondent selected
YesSaQ G2 @2A0S KAAKKSNI adzZLJLR2 NI GKS KeLRGKSGAOKFE 2
equal to 7 on their vote response certainty Likert scRIéor literature suggests that education, income,

00I9A p UAO a
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and age (among other variables) are significantly related to the stated or revealed preference for
renewable electricity (Ek 2004, Firestone and Kempton 2Q0Which guided the selection of
independent variables to test in the logit model to se¢hidy werestatistically significant explanatory
variables The independent variables tested in the model along with variable coefficient interpretations
and discussiosare detailed below.

7.7.2. lllinois and Michigan Region: Model 1 Results

Only statistically significant variables contribute to explairaigB a4 LJI2 Yy RSy i Qa t A1 St AK2 2R
against the offshore wind farm scenario. In the constrained model (Tdpléhat accounts for
socioeconomic and demographic characteristics, all bolded variables are statistically significant at
varying levels of confidence (see Appendix C.2.irfidependent variable descriptions and coding
parameters). For those variables thare statistically significant, theign2 y S| OK @I NA I of SQ&
coefficient can be directly interpreted to determine the direction of the relationship; that is, a (+) sign on

a coefficient (Table 4, Column 2) implies that the variable of intee@sburagesthe likelihood of

support for the offshore wind project while 8 Gign on a coefficient implies that the variable of interest
discouragedsi KS f A1 St AK22R 2F &dzLJLR2 NI F2N) 6KS 2FFakK2NB
coefficientshod G KS RANBOGAZ2Y 2F GKS @GFINRARIFIO6fSaQ NBflGAZ2Y
wind farm, the extent, or magnitude, of the relationship appears through the absolute value of
coefficients. Note that the convention for interpreting the extent, 6r- Ay A 1 dzZRS>X 2 F SI OK
relationship is to examine the coefficient converted iniids ratios (Table 4, Column 3).

For any independent variabt®, its coefficienft means that holding other variables constant, 1 unit
increase in th&b leads to increase df in the log of the odds:

I l["r/\
It is straightforward to interpret the change in the likelihood of voting yes from the odds ratio

0 QQ T
0 QIQ

Statistically significant variables included those tested in the CV sectiothé.presented electricity

NF3S AYLI OGX 2NJ 6ARIZ YR (KS gAYR FIFENN¥Qa RAAGLF Y
household income, whether the respondent affilidtevith the environmental community, and political

ideology?®® The bid price is interpreted differently than the rest of the variables in the model given that it

was treated as a continuous variable while all other variables were treated as dichotomousaoyr. b

For example, the odds ratio (Column 3, Table 4) indicates that as the perceived electricity price rate
increases by $1 per month, the odds that a respondent will support the project decrease by about 2%,

% A description of variable coding paneters can be found in Appendix C.2.
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ceteris paribugp<0.001). Binary variableN& Ay G SNIINBGSR 3 Ayad (KL
reference or omitted category. Thudie odds that an individual will support the offshore wind farm
scerario increase by approximately 2.4 times (288if the wind farm is located 6 mileesmpared to3
miles offshore, holding all other variables constgpk0.001).Similarly, the odds that an individual will
support the offshore wind farm scenario increasg approximately 5 times (506) if the wind farm is
located 10 miles offshore compared &3 mile offshore distance, holding all other variables constant
(p<0.001)

Additionally,respondentsg A 1t K | WK A 3 K Q ndoryfey($z50{000 KZDRIEDE Weref réughly

3.4 times (335%) more likely to support tbfishore wind farm scenario than those resplamts with a
household income greater thaf200,000 per yeafp<0.10) Moreover, respondentsvith a leaning
liberal or liberal political ideology were approximately 3 times (295%) more likely to support the
offshore wind farm scenario than their politically independent counterparts. Finally, those that were
environmentalorganization members were approximately 2 times @)8nore likely to support the
offshore wind farm scenario than those respondents that werwa environmental organization
members holding all other variables constant (p<0.05).

Table4. lllinois and MichiganRegiors: ConstrainedLogisticRegression ofFactorsinfluencingSupport for CVenario
(Negative Coefficients Indicate Fectors IncreasingOpposition) (n =546 with Repeated Measures Adjusted forRespondent
Cluster 1D

Standard error

Variables Coefficient Odds ratio p-value
(robust)
Bid ($/month) -0.021%** 0.980 (0.005) 0.000
Distance (6 miles) 0.867*** 2.379 (0.206) 0.000
Distance (10 miles) 1.621*** 5.058 (0.256) 0.000
Illinois 0.170 1.186 (0.447) 0.703
Age 0.005 1.005 (0.016) 0.768
Highschool associate 0.274 1.315 (0.586) 0.640
Bachelors 0.427 1.532 (0.368) 0.246
Lowest income 0.624 1.866 (0.616) 0.312
Low income 0.758 2.133 (0.571) 0.185
Mid income 0.056 1.058 (0.559) 0.920
High mid income 0.342 1.408 (0.716) 0.632
High income ($160-$200k/yr) 1.208* 3.348 (0.721) 0.094
Conservative 0.100 1.105 (0.554) 0.858
Liberal (mod. liberal/liberal) 1.082** 2.950 (0.472) 0.022
Environmental org. member 0.731** 2.078 (0.366) 0.046
Male -0.203 0.816 (0.326) 0.533
See from home 0.444 1.559 (0.581) 0.445
See from routine -0.322 0.725 (0.338) 0.341
Attached to Great Lakes -1.099 0.333 (0.797) 0.168
Caucasian -0.799 0.450 (0.604) 0.186
Constant -1.868 0.154 (1.399) 0.182

Statistically significant *** p<0.01, ** p<0.05, * p<0.1
Log pseudolikelihood <262.334; Waldw (20) = 70.87; Probability & = 0.0000; Pseudy = 0.1900.
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7.8. Analysis: Binary Probit Regression

The dataet wasalso combined to sed any overall tréds exist across both regior@bservations for
both Michigan and lllinois regions were combined to increase the size of the datasedhis analysis, a
random effects probit model was employed tontrol for unobserved heterogeneity between theo
regions, to calculate marginal effects, and to estimate the elasticity of the bid price.

Probit model is built upon a latent variable:
G 1T T a8 -0,

The true dependentariable is Y:

9 pl @
And,
0® pst O0QGY mE 00 T 16 1T &8
.- o T o f ©8
0 O
T O T O T ®O8 o . m i me mt w m s om s e cmi A
B W EEBBRAOI Ol AB6 0AEEOD GEIEIN |
Similarly,

5 o T o T ©8
0® m= p B
In Stata output, the ®efficient of an independent variable meansthat a 1% increase i® is
associatedto the increase in the -gcore of Pr(Y=1) by. For simplicity, Table 5 also reports the
elasticity of bid price, which directly link the coefficientiwihe probability of voting yes.

To control for location effects in the combined probit model, a dummy variable for Illinois was included
to differentiate the observations for each regioDummy variables weralsoincluded tocontrol for
eachoffshore wind simulatiorordering combinatiorin the contingent valuation scenarandtest if the

order in which the offshore distances were showrad a positive or negative effect that on the
probability that a respondent would support the CVM scenario.

Insignificant explanatory variables that were tested in the probhbdel (not reported in Table)5

included variables for: age, income, education, whether or not respondent thought he/she could see a
wind farm on daily routine, whether or not respormtethought he/she could see a wind farm from

house, race/ethnicity, visualization display ordering effects, &twere appeared to be no ordering
STFSOhasx K26SOSNE FyR (K2a$S Rdzyye QI NRARIFIofSa 6SNB
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Table5. Michigan and Illinois RegionsSignificant Explanatory Variables, Marginal Effects, Elasticity and@ied Errors for
Entire Samplén = 659)

Significant Explanatory Variable (St(ia:;)zzlrc(;leEnrtror) MEaf;g::rlzl Elasticity
Bid price ($month) -0.023 -0.006 -0.021
(0.005)
Shoreline distance (6 miles) 1.018 0.236
(.237)
Shoreline distance (10 miles) 1.791 0.805
(.267)
Liberal (omitted category = independent) 1.317 0.479
(.513)

Log pseudolikelihood 236.972; Wald 2 (22) = 59.71; Probability#2 = 0.0000

Some of the key probit model interpretations include the following:

A A 1% increase in bid price is associated with a 2% decrease in the probability of voting yes
(Column 4)

A On average, respondents had a 23.6% higher probability of voting yes for the wind farm scenario
sited 6 miles offshore compared to 3 miles offshore, holding all other variables constant.

A On average, respondents had a 80.5% higher probability of votinipytse wind farm scenario
sited 10 miles offshore compared to 3 miles offshore, holding all other variables constant.

A On average, liberal respondents had a 47.9% higher probability of voting yes than respondents
that stated they were politically indepeent, holding all other variables constant.

7.9. Analysis: Willingness to Pay (WTP)

According to (Hanemann, 1984), the meaiflingness to payW/TH was calculated using the
coefficients, otherwise known as parameter estimates, and means of each vanabé&probit model
using this relationship:

5
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the coefficients of all other variables (not including distanees) their respective means. The result is

the WTP of respondents given the baseliritshoredistance (3 miles)lhe coefficients for the

remaining distance variables (6 and 10 miles) were incorporated to estitnet&/TP ofndividuals

given awind farmfurther from shore
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The meanWTPwas calculated to determine how much the average respondent would need to be
compensated, or would be willing to pay, on his/her monthly utility bill ($/month) in order to achieve a
prEs LINBOFOAT AGE 2sfor theldcdniioldl daghDffsboke dliStanthat is ARWTSis
defined as the minimum the respondents would need to be compensated (in the case of a negative
WTP) or would be willing to pay (positive WTP) in order to achieve a 50% supportive vote @vh
scenario at a particular distanc€able6 below shows the WTP for bothe Michigan and Illinoisegions
brokenoutbyli KS K& LJ2 (i K S (i distahcifrons shofdine®® | NI Q &

Table6. lllinois and Michigan Regions: Full Sample Mean Willingness to(R&yP) for Each Offshore Distance G%9)

Wind Farm Distance Mean Willingness to Pay ($4onth)
3 miles offshore -$49.50
6 miles offshore -$4.84
10 miles offshore $29.08

The negativamean WTP for both 3 miles and 6 miles offshore indicate that in otdeachieve 50%
supportive votefor the wind farm sited at 3rad 6 miles offshore, the average respondent would need
to be compensatedConversely, the pasve mean WTP for a wind farm sitdé@® miles offshoresuggess
respondents woulgbay a premiurmand support the wind farm projeciThat is:

A To achieve 50% supportive vote for the wind farm sited 3 miles offshore, the average
respondent would need to beompensatedr$49.50 per month.

A To achieve 50% supportive vote for the wind farm sited 6 miles afslioe average
respondent would need to beompensatedr$4.84 per month.

A To achieve 50% supportive vote for the wind farm sited 10 miles offshore, the average
respondent would bevilling to payf$29 per month.

8. Discussion and Recommendations

8.1. Discussion
One ultimate objective for this research was to collect data and identify trends that will help inform
policy evaluation concerning offshore wind power development. The analysis results are significant in

4 Recognizinghat each region is unique in temof socioeconomic characteristics adifer prior exposure to an
offshore wind farm proposathe research team broke the WTP further down by region but did not reguet t
results here. Limitationn the total sample sizand the norrandomization of simulation imagery restrictede
efficacy of analyzing these regions separatéiys the pooled region WTP estimatssre reportedin Table 6
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that the WTP estimates could be incorpted into a broader cost benefit analysis (CBA) for future
offshore wind proposals in the study regions. While there are other accepted criteria that can be utilized
when evaluating whether to build an offshore wind farm (hamely, a-effstctiveness analjs), the CBA

is arguably one of the most widegmployed policy formation and decisionaking tools used to
determine whether or not to build any large infrastructure or electricity generation project. According to
this framework, the project would be aluable asset to society and should be built as long as the net
present value (NPV) of the benefits outweighs the costs given algiegmined discount rate for a
future stream of costs and benefits.

For example, a relevant namarket, offshore wind valuation study mentioned in the literature review

section took their WTP estimates one step further and conducted a CBA. Their analysis retained a
positiveNPV under all three discount rate sensitivity rs&gos that incorporated estimates for the costs

and benefits through the life of the facility, indicating that the project should be built as it would
increase social welfar@Koundouri, Yiannis and Kyriaki 200@}hile the pf a Sy &t a (i dzRe Qa 2 ¢t
for the pooled regions suggest a positive WTP (i.e. a social benefit to the local community) at the 10

mile scenario, incorporation of those figures into a comprehensive CBA would also require other
estimates for the 400 MW win@l I NY¥ Q& o06SySF¥AGa FyR O2adad /2aita F2N
such as upfront capital for the wind turbines and recurring equipment maintenance. Calculating a CBA

was outside the scope of this project not only due to constraints in this gr&duat G dzZRSy G G S
SELSNIA&SY odzi I fa2 06S8SO0FdzaS (GKS KeLRGKSOGA@:t yI (d:
life costs unknown.

Respondents in both regions expected an offshore wind project to carry a variety of social, economic
and environnental costs. While a greater percentage of Michigan respondents in general expected
negative outcomes from an offshore wind project, nearly a quarter or more of all respondents expected
negative impacts in the areas of bird and aquatic life, aesthetiogapty values, community harmony,
recreational boating, and tourisAt.Interestingly, a strong majority of Michigan respondents indicated
that such a project would be more favorable if it were found to have positive impacts on these
categories (nearly 60% cespondents for six out of the eight categories). Another striking finding is that
over 60% of all respondents expected an offshore wind farm to have a negative impact on the aesthetic
view, although it should be noted that respondents were asked to ipteithe impacts of a generic
offshore wind development prior to seeing any simulations. The importance of distance from shoreline
cannot be overstated. Consistent with other literature previously discussed, din@de3scenario was
largely unacceptable toespondents.Siting the wind farm at six and ten miles from the shoreline
increasel the likelihood of support by2.4 and 5 times, respectivelywhen compared to an offshore
distance ofthree miles holding all other variables constant.

% Tourism impacts were not assessed for the lllinois region.
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Surveyrespondentsin both regionsstated that the top threeexpectedpositiveimpacts from offshore

wind development would be linprovedjob creation/local economy, 2educedelectricity rates, and

3) improved air quality, though admittedly few Michigan region respondents expected to see these
positive impacts. Nonetheless, as indicated in the perception change section (7.3), improvements in
these three areas would make offshore wind power more favorable for around 55%,a88 60% of
aAOKAIlIY NBalLlRyRSyidiaz NBaLISOA@Sted 2KSGHKSNI GKS
county also made the technology for favorable for a majority (60%) of respondents. Given the stated
importance of electricity impacts and thadt that price change in monthly electricity bill were found to

be statistically significant in predicting support for offshore wind development in both the lllinois and
Michigan regions, the issues related to electricity rate impacts must be thorougdhessed for any

new offshore wind farm proposal. Furthermore, because offshore wind power doesappseential for
increased costs as compared with onshore technolegyurge a credible, transparent review process

to evaluate the electricity rate impuas of any new proposal which should édely available to the
public.

Dueto the large degree of uncertainty associated with the technolimggeneraland the farsweeping
extent ofits potentialimpacts, it ismperativethat any proposal be preceded bycareful and thorough
assessment to determine any actual costs tlatuld possiblyresult from such a developmentor
example, the issue of tourism was very important to Michigan residents; a travehwibbd survey
conducted afpotentially affected beehes could be an effective way of assessing tourist preferesmgs
estimating likely impacts on tourism rates

The next step following such analyses would be the targeted dissemination of information to the coastal
communities. We do not suggest or adate for educational outreach from a particular entity (local
units of government, developer, state governments). However, this research does provide some insight
into the ways in which information has been transferred in the study regions.

For both regios the local newspaper and friends were the most important source of information both
in terms of reaching a large audience as well as the depth of information provided. In general the
Michigan region identified more information sources than the lllinogiar, which is unsurprising given

its previous experience with a formal offshore wind project propodaublic hearings and meetings
were the second most important source of information and wofemouth communication between
friends was far more reliedrointhe Michigan region.

Although this research did not tesihe effectiveness of information sourcesur results suggest that
educational materials regarding offshore wind farm developmeotld be distributed through these
selected channels toeach awide target audience however, different sources might require unique
communication tools. For example, in the Michigan region where local gpposiroups and social
networksexert more influence, it may be more productive to start a dialogue with agroup leaders
in the forms of facdo-face conversations or other ala@ble communication vehicles. In the lllinois
regionwith a much larger pdion of undecided respondents, local stakeholdeosild be educated in
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more unidirectional wayghrough localnewspaper sections or online webpages. Additionally, given the
success of public hearings in the Michigan region, this may be an effective way of engaging and
informing large amounts of the community in the lllinois region if it is ever faced with a fpnoposal.

8.2. Recommendations

While this study provides a narrow view of offshore wind energy perceptions in two Lake Michigan
regions, further studies should try to achieve a higher response rate and/or larger sample size within the
ad0dzRe | NBcbnfriuniti€s2 Ruldlidi input across additional communities along the Lake Michigan
shoreline could also provide interesting comparisons. Most of the onshdilty-scale wind
RSOSt2LIYSyd Ay aAOKAILY KIFa 2 0O0dzNNiBgRheikgbinidnkis d i K dz)
offshore wind development given their prior experience with wind power technology might provide a
different view.

We suggesaccounting fordl KS LINB & Sy i a UfuziRessiveys.tSpeYifically, whlle2bydgetaly y
constraintsconfined the presentation of the wind farm scenarios t® 2magery, a video would provide

a more realisticexperienceand thereforemight increase the accuracy of the responses for the CV
section.Project timeconstraintsalso restrictedsamplingto the winter seasonso we suggest addressing

the timing limitation by mailing future related study contacts during high tourist season in order to
reach more seasonal residents. Many mailings were delivered to the lllinois region during the 2012
Presidential edction, so avoiding any similar major events in the future would be ideal and might
increase response rates.

9. Conclusion

This study set out to establish a comprehensive understanding of public perceptions concerning offshore

wind development in Lake Michigan. We sought to identify mediums through which residents acquire
information about offshore wind power and the socioeconic factors that correlate with suppoar
oppositionfor this technology. By presenting coastal residents with hypothetical wind farm scenarios,

S 6SNB IoftS G2 3IFNYSN GltdzzoftS Ayaraakid Ayidz2 NBa
distance and electricity rate impacts. Those opposition and support responses were translated into WTP
figures and estimates for policymakers of the economic value that a wind farm might incur on the
coastal lake view.

Consistent with other academic researdur initial resultsindicate that the likelihoodor probability
that a respondentwould supporta proposed offshore windgroject scenarioin Lake Michigaris
dependent on not only the proje€distancefrom the shoreling but also other various demographic
variables ach as environmental membership, political ideology anddehold income.

While this study found tentative initial support for the idea of offshore wind development Bganston,
approximately halbf the lllinois regiorrespondents classifit § KSYa St @Sa | & Wdzy RSOA R!
is reasonable to assume this uncertainty is linkedthe substantial lack of information and sheer
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