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H I G H L I G H T S
� We compare turbine support in a community living with turbines against a matched control.

� We include health risk perception, economic benefits, and community conflict as predictors.
� Turbine support is highest in the turbine community and surprisingly low in the control.
� Health risk perception and economic benefits consistently predict turbine support.
� Economic benefits distribution and conflict are important, but not consistent predictors.
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a b s t r a c t

Despite considerable quantitative case study research on communities living with turbines, few have
studied the roles played by the perceptions of: health risk, economic benefits/fairness, and intra-
community conflict. We report the findings from a case-control survey which compares residents living
with/without turbines in their community to understand the relative importance of these variables as
predictors of turbine support. Ontario is the context for this study as it is a place where the pace of
turbine installations is both very high and extremely politicized. As expected 69% of residents in the case
community would vote in favour of local turbines yet surprisingly, only 25% would do so in the control
community. Though the literature suggests that aesthetic preferences best predict turbine support the
key predictors in this study are: health risk perception, community benefits, general community
enhancement, and a preference for turbine-generated electricity. Concern about intra-community
conflict is high in both the case (83%) and control (85%) communities as is concern about the fairness
of local economic benefits (56% and 62%, respectively); yet neither is significant in the models. We
discuss the implications of these findings particularly in terms of the consequences of a technocratic
decide-announce-defend model of renewable facility siting.

& 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Several jurisdictions are setting ambitious renewable energy
targets with places like the European Union, many U.S. states, and
several Canadian provinces calling for 20+% of electricity generat-
ing capacity from renewable sources by 2020 (European Union,
2012; Renewable Energy Policy Network for 21st Century, 2012).
Ontario's current wind energy capacity (2000 MW) is the largest in
Canada, and the province's plans to move from 2% of actual
electricity generation in 2010 to 10% by 2030 (Ontario Ministry
of Energy, 2010) could translate into almost a tripling from the
current 900 to 26001 turbines (Government of Ontario, 2010). Yet
ll rights reserved.
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nder development divided by
as elsewhere, growing opposition has accompanied this rapid
growth (Breukers and Wolsink, 2007). For example, Walker
(1995, 55) suggests that though opinion polls may show 70% or
greater support for wind turbines in the U.K. there are, “…tails of
dissatisfaction which may be of more significance than their size
suggests…”. Opposition and our understanding of it has evolved,
so that just as researchers come to grips with one set of issues
(e.g., NIMBY, noise, visual aesthetics) (Wolsink, 2000), other issues
emerge. This suggests the need to further understand the con-
tingencies of both support and opposition in particular places
(Devine-Wright, 2011b) defined not just as individual commu-
nities, but also at the regional scale where key policies are defined.

Two important opposition frames for turbines in the Ontario
context are health impacts and economic benefits, both within a
meta-frame of unfair siting. For example, in a review of media
coverage of wind turbine issues in Ontario, Songsore (2011) found
that while economic stories are the most dominant, stories with
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health impacts of turbines as the dominant frame have grown the
most since the provincial legislation that guides wind turbine
facility siting (the Green Energy Act—GEA2) was put in place in
2009. One of the major differences between Ontario and many
other jurisdictions is that the GEA has removed the power of local
municipalities to say “no” to facilities. Appeals from opposition
groups to municipal council can have little impact on siting
decisions and cannot theoretically prevent a turbine project as
long as certain criteria/milestones are met (e.g., public displays;
minimum 550 m setbacks to homes). Thus, turbines are bound up
with matters of local autonomy (Heagle et al., 2011; Hill and Knott,
2010), perhaps more so than in jurisdictions within the E.U. that
have likewise been accused of being overly technocratic (decisions
solely in the hands of powerful technical/government experts)
rather than participatory (Haggett, 2011). In Ontario as elsewhere,
large benefits, now in the order of $8000 or more/year for the
lifetime of each turbine, accrue to landowners who negotiate lease
agreements (Canadian Wind Energy Association, 2008); while
their neighbours of these same turbines may receive little more
than the energy security benefits that the wider society receives.
All of these issues have the potential to generate local conflict
between residents. The literature review expands on these ideas to
outline how the technocratic policy framework in Ontario may be
interpreted as regressive in relation to planning recommendations
in the renewable energy literature (Devine-Wright, 2011c). Our
cross-sectional case-control study looks at the implications of such
a policy approach by giving special attention to perceptions of:
health risk, economic benefit/fairness and conflict as predictors of
support/opposition.
2. Literature

This section starts by making a case for quantitative case-
control analysis in Candida; followed by a review of the empirical
evidence on turbine support/opposition; with the remainder of
the section outlining several key predictors of support/opposition.
It is tempting to assume that opposition to turbines manifests in
every place for the same reasons, but Walker (1995, 49) warns
that, “…generalizing between places and across time can be
hazardous and misleading…”. Researchers like Braunholtz
(2003), Krohn and Damborg (1999), and Warren and McFadyen
(2010) provide evidence of place-based differences in support/
opposition between countries with different policies and between
locales within countries living with the same policy—suggesting it
is prudent to continue to explore further case studies in different
policy regimes. The empirical literature on wind turbines in the
social sciences is dominated by European studies (Braunholtz,
2003; Devine-Wright, 2005a, 2005b; Ek, 2005; Eltham et al., 2008;
Toke, 2005; vand der Horst, 2007; Wolsink, 2000, 2007a) with a
growing number of case studies from the United States (Bolinger,
2005; Brannstrom et al., 2011; Pasqualetti, 2000 2002). Yet, there
has been very little empirical case study research in the Canadian
context (Heagle et al., 2011; Hill and Knott, 2010).

Some studies have suggested that support is actually quite high
in communities living with turbines. Further, support is said to
vary with the stage of a turbine project—being lowest during
siting and construction and higher both before siting and after a
turbine development has been operational for years (Walker,
1995). Wolsink (2007a) describes this phenomenon as a u-
shaped support curve (see also: Devine-Wright, 2005a; Gipe,
1995). For example, Eltham et al., (2008) found that visual
perceptions of a Cornwall U.K. wind farm had improved from
2 The official name is the Green Energy and Green Economy Act—Bill 150, 2009.
74% support (14% opposed) as recalled back to 1991 to 82% support
(6% opposed) in 2006 once communities had lived with them for
several years. Renewable U.K. (2010) found similar levels of
support with up to 80% of those living near turbines being
supportive while Krohn and Damborg (1999) report majority but
lower levels of support in three Welsh communities: 74% (11%
opposed), 74% (23% opposed), 55% (35% opposed). Braunholtz's
(2003) findings in Scotland are perhaps more cautionary indicat-
ing that only 20% perceived that the local turbines have had a
positive impact on the community. Ontario polls have found 89%
(Ipsos Reid, 2010) and 87% (Green Energy Act Alliance, 2009) of
residents support the production of wind energy in “their area of
the province”. Yet, there are no Ontario data specifically parsed out
for communities actually living with turbines.

A common thread in the literature on turbine support is a
scalar mismatch in support for renewable energy technologies.
There may be very broad support for the technology, but vehe-
ment opposition to proposed installation in some communities
(Walker, 1995). In Ontario there seems to be evidence to the
contrary whereby support for wind turbines in the province
dropped from 89% to only 87% when respondents were asked if
they would hypothetically support turbines in their own commu-
nity (Green Energy Act Alliance, 2009). Yet, the province has a very
active network of opposition to almost every new turbine devel-
opment—a network that has grown considerably since that poll
(Hill and Knott, 2010; Ontario Wind Resistance, 2012). In terms of
predictors of support and opposition, the scalar mismatch in
attitudes and opposition in general, often gets conceptualized
uncharitably in public policy circles as the not-in-my-back-yard
(NIMBY) phenomenon. NIMBY suggests that local opposition
residents be conceptualized as opposing the local installation of
turbines they otherwise support in principle and further; that this
apparent perceptual mismatch suggests opposition residents are
short sighted and selfish (Kaldellis, 2005; Krohn and Damborg,
1999). Thus, much research has been devoted to better under-
standing the locals' points of view. Those studies suggest that
NIMBY is a poor explanation and indeed scalar mismatch of
opinions about renewable technologies is relatively rare. Those
who do not support wind turbines locally, tend not to support
them in general. Further, reasons for lack of local support are
conceptualized as rational since they may be tied more to siting
and other processes that are perceived to be unjust (Wolsink,
2000, 2006).

Two explanations of support/opposition that are central
themes in the European literature are noise and visual aesthetic
annoyance. In fact, Wolsink (2000) suggests that visual aesthetic
concerns are likely the most important predictor of local opposi-
tion to turbines (see also: Devine-Wright, 2005a; Eltham et al.,
2008; Walker, 1995). As far as noise is concerned Pedersen et al.
(2009) found that for some, turbine noise is more annoying than
other industrial noises at the same level. Yet, they also found that
the visibility of turbines from the home and whether or not
residents benefitted economically were both significantly linked
to noise annoyance; with similar findings in Sweden (Pedersen
and Persson Waye, 2004; Pedersen and Larsman, 2008). The
Ontario Ipsos Reid (2010) poll found the top two “main drawbacks
of turbines” were that residents perceived them to be noisy (23%)
and an eye sore (16%). However, such studies and polls tend not to
define these issues as health impacts the way they seem to be
framed by opposition groups (Hill and Knott, 2010).

Though turbine noise has more recently been linked to nega-
tive health issues (McMurtry, 2011; Nissenbaum et al., 2012;
Pedersen and Persson Waye, 2004, 2007 ; Pierpont, 2009) existing
studies of opposition to turbines make scant mention of the links
between health risk perception and opposition (Devine-Wright,
2005a; Knopper and Ollson, 2011; Wolsink, 2006). Health impacts
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may follow various causal pathways. In general noise is linked to
annoyance which is in turn linked to sleep disturbance and then to
a range of negative health outcomes, but some link noise more
directly to health outcomes without annoyance intervening.
McMurtry (2011) suggests that the most common impacts are to
“quality of life, restorative sleep, and psychological well-being”;
while a range of physical symptoms (e.g., headaches, dizziness,
heart problems, fullness in the ears) are associated with what
Pierpont (2009) terms “wind turbine syndrome”. European
research has shown a plausible link between low frequency noise,
elevated cortisol levels, and low quality of sleep (Persson Waye
et al., 2003) while at least one U.S study has linked turbines to
quality of sleep and diminished mental capacity (Nissenbaum
et al., 2012).

This relatively recent literature has supported a growing dis-
course on the health impacts of wind turbines in Ontario (Heagle
et al., 2011; Hill and Knott, 2010; Knopper and Ollson, 2011;
Songsore, 2011). The Ontario Ipsos Reid (2010) poll found that
“health concern” was mentioned by a scant 8% as a “drawback to
turbines”, but recent events have increased the profile of health.
In October 2010 the Ontario Society for Wind Vigilance (OSWV)
hosted the “First international symposium on the global wind
industry and adverse health effects” (Society for Wind Vigilance,
2010) which led to the publication of two full special issues in the
Bulletin of Science Technology and Society with several articles
concerning wind turbine and health linkages (e.g., Krogh et al.,
2011; McMurtry, 2011; Shain, 2011). Notwithstanding the litera-
ture above, groups like the OSWV have lamented the relative lack
of broad based and rigorous scientific study on the links between
turbines and health (Horner et al., 2011; Knopper and Ollson,
2011). Thus, two such large-scale studies have emerged, one as
part of an Ontario Research Chair in Renewable Energy Technology
(Day, 2012) and the other from Health Canada (Michaud, 2012).
Though health is on the agenda for some, less clear is how health
risk perception percolates to residents living with, or facing the
prospect of, local wind turbines.

Economic impacts have been framed as both positive (e.g.,
employment, taxes) and negative (e.g., property values). Several
authors have suggested that the fair distribution of economic
benefits is a key way to increase local turbine support (Bohn and
Lant, 2009; Breukers and Wolsink, 2007; Devine-Wright, 2005a;
Krauss, 2010; Pasqualetti et al., 2002; Toke, 2005; Walker et al.,
2007). For example, Brannstrom et al. (2011) found that the
perception of how (tax) benefits are perceived to be shared locally
can have an influence on whether or not people “welcome wind”.
In such cases, the perception of local economic decline can be a
mitigating factor (Devine-Wright and Howes, 2010; Toke et al.,
2008). However, Devine-Wright (2005b) suggests that economic
benefits may not be instrumentally useful for increasing wide-
spread acceptance since such benefits are generally accompanied
by large scale turbine developments in rural areas and an “asocial
development ethos”. Not only may economic benefits fail to offset
the perceived negative aspects of turbines (e.g., visual intrusion,
perceived health impacts), they may be perceived as bribery. It is
precisely because all of these things are socially defined that
economic benefits sharing requires intimate understanding of
local places (Cass et al., 2010; Cowell, 2010; Pedersen and
Persson Waye, 2007). One Ontario poll suggests 85% (40% strongly)
agreed that wind energy could “provide a number of important
economic opportunities and benefits for my community” (Green
Energy Act Alliance, 2009). Yet, less is known about how this
translates into local views in turbine communities. Likewise, there
is not much research on how people perceive property value
impacts. Research on the property values themselves is mixed
with at least one recent study showing significant turbine-induced
property value decline (Heintzelman and Tuttle, 2012) while
others suggest no causal effect (Hoen et al., 2011; Sim et al.,
2008), or that the main effect is at the proposal stage (Hoen et al.,
2011).

Debates over wind turbines likely influence local internal
community conflict within proposed/actual wind turbine host
communities such that community conflict itself may be a pre-
dictor of support/opposition. More attention has focused on the
battles between local opposition groups and turbine developers
(Walker, 1995) than on the effect of internal community strife.
Though Wolsink (2007b) mentions “locational conflict” as a con-
sequence of opposition to turbines, the relationship between
conflict and perceptions of turbine developments is mostly impli-
cit. For example, Pedersen et al. (2007) highlights details about
opposers that may be symptomatic of local conflict, specifically the
lived experience of felt injustice, intrusion, lack of control, and not
being believed. Thus, conflict may be conceived not only as a
reason to oppose turbines, but also as an impact on local residents
regardless of their position for or against the turbines (Baxter,
2006).

To summarize, there is a paucity of case studies on support for
renewable energy developments like wind turbines in Canada.
Though quantitative methods have been used extensively in this
domain, there are few (if any) case-control studies, and there are
variables that remain relatively underexplored including percep-
tions of: health risk perception, economic benefits and community
conflict. Thus, an important analytical goal is to understand if
these three variables that seem to be highly relevant in the Ontario
context predict turbine support when established predictors from
the literature (e.g., perceptions of aesthetics, siting fairness) are
also included in the analysis.

Hypotheses
The dependent variable is local support for wind turbines and

the analysis is guided by four broad hypotheses, each of which is
reinforced by this literature review:
1.
 The case community residents living near turbines will be more
supportive of turbines than their control community
counterparts;
2.
 Support/opposition for turbines will be consistent across geo-
graphic scales, illustrating no NIMBY effect;
3.
 Perception of health risk, economic benefits/fairness, and
community conflict will predict the level of local turbine
support;
4.
 Perception of health risk, economic benefits/fairness, and
community conflict will be stronger and more consistent
predictors than other variables from the literature.

All four hypotheses are supported in particular by three broad-
based Ontario analyses: Heagle et al. (2011), Hill and Knott (2010)
and Songsore (2011). Though Hypothesis 1 may seem counter-
intuitive amid the apparently high popularity of turbines, the
literature review above suggests that in recent years the issue has
become highly politicized in rural Ontario. Further, there is likely
to be more uncertainty about turbine impacts for those who do
not actually live with them directly.
3. Methodology

We conducted a quantitative survey that compares a case
community living with turbines close by to a nearby control
community not living with turbines in the immediate vicinity.
Analytically, we want to highlight relationships that more closely
resemble “explanations” by using regression analysis rather than
just “descriptions” as described by Devine-Wright (2005a). Never-
theless, since multivariate analysis can mask important



Table 1
Sample characteristics.

Characteristic Case Control
Amaranth/Melancthon West Perth

Sample size 109 116
%aResponse 31 33
%Female 47 40
%Male 51 59
%Age:

18–24 1 2
25–44 30 22
45–64 51 55
65+ 17 18

% Length of residence:
o3 years 16 1
3–10 years 22 9
410 years 60 90

Work in energy sector (count) 3 4
Work in wind energy sector (count) 1 0

a Unless otherwise stated values are percents. Values in each category may not
sum to 100 due to both rounding errors and missing values.
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relationships, univariate summaries and bivariate analyses are also
included.

3.1. Community selection

The study was conducted in the “communities”3 of Melancthon
and Amaranth and West Perth Ontario, Canada. The former two
host one of the largest and earliest wind energy developments in
the province, Melancthon I (67.5 MW) and II (132 MW), with 45
and 88 1.5 MW General Electric turbines completed in 2006 and
2008, respectively. The control community was selected on the
basis of having no immediately local turbines or proposed turbines
and similar sociodemographic characteristics. West Perth, cen-
tered on the town of Mitchell, had no actual or proposed turbines
within a 15 km radius at the time of our survey; but not long after
our survey 15 2.5 MW turbines were proposed for the community
of nearby St. Columban (15 km from Mitchell). The study commu-
nities are well matched on most parameters with notable
exceptions including that Melancthon/Amaranth had a higher
proportion of people aged 40–59 (35% vs 28%), half the percentage
of the workforce were in agriculture and other resource industries
(9% vs 18%), and more were employed in business/finance/real
estate (23% vs 15%)(Statistics Canada, 2007).

3.2. Sampling

In January of 2010, 350 self-administered survey packages with
pre-stamped return envelopes were dropped off at a random
sample of households within the 15 km radius that encompasses
the turbines in the case community and in a similar zone in the
West Perth County control community. The intent of the ques-
tionnaire was introduced transparently to be about, “perceptions
of wind turbines and how they are linked to residents' support or
opposition to wind turbines in their community”. We also indi-
cated that the results, “could shed light on how Ontario can build a
sustainable future while attending to the concerns of the popula-
tions affected”. Due to limited resources there was no follow-up
contact to convert non-respondents. Table 1 shows the sample
3 For simplicity we will use “community” to denote the residents in the 15 km
sample zone surrounding the turbines in the Melancthon and Amaranth area and
the same sized zone in the county used to draw the control sample. This distance
was selected to encompass both of developments simultaneously in one
sample frame.
characteristics with 109 and 116 questionnaires completed in the
case and control communities for response rates of 31% and 33%
respectively. Considering the general difficulty with matching
communities in any study, the samples are quite similar with
slightly more male respondents and considerably more people
who have lived in the area for more than 10 years in the control
community.

3.3. Questionnaire and analysis

The questionnaire consisted of 35 items measuring perceptions
divided into nine sections: support for turbines, self-assessed
knowledge and preferences for wind energy, aesthetic impacts,
health impacts, animal impacts, economic impacts, siting process
fairness, community enhancement and conflict and sociodemo-
graphic information (see Tables 2 and 4–8). The majority of items
were measured on a five-point Likert scale from strongly agree to
strongly disagree with a neither agree/nor disagree middle cate-
gory. The univariate analysis consists of the percentages of
respondents in each ordinal Likert category with the case and
control values next to each other; as well as the mean value for
each of the two subsamples on each item. Two forms of bivariate
analysis are provided: (1) a chi-squared (chi2) test and a compar-
ison of means t-test for each variable to detect differences across
the two communities and; (2) the ordinal Spearman correlation to
determine whether there is a relationship between each variable
and the dependent variable (i.e., Q25 vote in favour of local
turbines). The remainder of the analysis involves three linear
regressions: one on the pooled sample with case/control entered
as a predictor variable and two separate community models to
detect for the consistency in significant predictors. Though the
questionnaire measures are ordinal, linear regression was used
because the items were aggregated into multi-item scales (Carifio
and Perla, 2007). Scales were created for the linear regressions
roughly according to the tables or subsections therein, and these
are described in more detail in Section 4.
4. Results

Tables 2–8 show both the univariate and bivariate results for all
of the key survey questions. In Tables 2, and 4–8 the left most
column represents the item number from the questionnaire; the
next column is the statement the respondent was asked to assess
along with the statistical significance of community difference
(e.g., ns) measured by both a crosstabs contingency analysis
(chi2) and the comparison of community means (t-test); the third
column distinguishes the case from the control community in
separate sub-rows; columns four to eight are the Likert scale
responses; followed by the mean (Mn) score out of 5 and; the right
most column represents the case and control correlations (Cor) of
each variable with the dependent variable (Q25).

4.1. Support for turbines and NIMBY

Table 2 shows majority support for turbines in the community
with turbines, but not for the community without. Both items ask
residents how they would vote in a referendum supporting
turbines in the province (Q24) and in their own municipality
(Q25) to generate energy for the province. Of the case community
residents 78% agreed (55% strongly) they would vote in favour of
turbine energy in the province, while a scant 29% (18% strongly)
agree they would do so in the control community (Q24). This is
reflected in a mean score for the control community that tends
towards general disagreement as it is below 3 (2.83) and a case
community mean (4.00) well onto the agree side. The dependent



Table 2
Support for turbines—Univariate summary and bivariate correlation with dependent variable Q25.

Q Support for wind turbines Agreea Disagree Mnb Corc

5 4 3 2 1

24
(d) “If there was a referendum (vote) on whether or not Ontario should use wind turbine technology to produce energy in Ontario—I would vote in favour of turbines.”

Case 55 23 4 6 13 4.00 0.76nn

Ctrl 18 21 17 13 30 2.83 0.74nn

25
(nn) “If there was a referendum (vote) on whether or not my municipality should host wind turbines to produce energy for Ontarians—I would vote as in favour of turbines.”

Case 43 26 12 2 17 3.75 N/A
Ctrl 12 13 23 15 37 2.48 N/A

a 1¼Strongly disagree; 2¼somewhat agree; 3¼neither agree nor disagree; 4¼somewhat agree; 5¼strongly agree—values shown are percentages of each community subsample.
b Mean score for the subsample—This value varies between 1 and 5.
c Spearman ordinal correlation coefficient with Q25 (vote in favour of wind turbines in municipality) and significance n po0.05; nn po0.01. All correlations are in the expected direction.
d Significant difference between case and control chi2 and t-test of means: (nn)po0.01, (n) po0.05, (ns) not significant.

Table 3
Test of NIMBY: crosstab of turbines essential for Ontario (Q3) OR vote in favour of wind turbine energy for Ontario (Q24) with vote in favour of local turbines (Q25).

Q25 If referendum—would vote in favour of turbines in my community to produce
energy for Ontario

Case community n¼104 Control community n¼115

Support at large scale (province) Pooled sample Aga N Dg Ag N Dg

Q3 (nnb) “Energy from wind turbines is an essential component for building a sustainable future in Ontario.” Aga 61c 9 3 (14) 19 11 9 (20)
N 7 4 3 3 7 10
Dg 1 0 13 3 4 33

Q24 (nn) “If there was a referendum (vote) on whether or not Ontario should use wind turbine technology to produce energy in Ontario—I
would vote in favour of turbines.”

Ag 65 9 4 (15) 24 7 8 (20)
N 1 3 0 0 13 4
Dg 3 1 15 1 3 40

a Ag¼Agree (somewhat+strongly); N¼neither agree nor disagree; Dg¼disagree (somewhat+strongly).
b The relationships are significant for each of the four sub-tables chi2 (nn) po0.01 in the non-NIMBY direction (i.e., towards agreement).
c Cells contain percent of community respondents (parentheses¼expected percent for “NIMBY cell” only, based on the relationship between row and column totals).
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variable (Q25) shows a similar pattern with 69% (43% strongly)
agreeing they are supportive of local turbines in the case commu-
nity compared to only 25% (12% strongly) agreeing in the control
community. As expected, the case and control means are signifi-
cantly different for both items.

The two questions in Table 2 seem to suggest NIMBY, since
mean support for wind energy in Ontario is higher than local
support in both the case (4.00 vs 3.75) and control (2.83 vs 2.48)
communities. Yet, a closer inspection of the data suggests other-
wise. A chi2 contingency analysis of local support (Q25) against
both support for turbine energy in the province (Q3) and voting in
favour of turbines in the province (Q4) indicates that although all
of the relationships in the four sub-tables are statistically signifi-
cant the effects are not in the direction that the NIMBY explanation
would predict (Table 3). That is, the vast majority of residents in
both communities simultaneously agree with each pair of state-
ments or disagree with each pair. Further, a maximum of 9% show
evidence of holding NIMBY views in any of the sub-tables (i.e.,
agree with using turbine energy in Ontario but disagree with local
turbines) and the little NIMBY tendency that does exist is lower
than “expected” in all of the shaded NIMBY cells.

4.2. Self-assessed knowledge and turbine preferences

Self-assessed knowledge of wind generated electricity (Q1) and
wind turbines (Q2) are not significantly correlated with turbine
support in either sample (Table 4). Though the difference between
community means is not statistically significant for Q1 it is for Q2.
The remaining three items are all significantly associated with the
support/opposition (Q25) in the expected direction for both
communities. Thus, as expected there is a positive relationship
between those who would vote in favour of local wind turbines
and those who: agree energy from wind turbines is essential for a
sustainable Ontario (Q3); prefer wind turbine generated electricity
to all other sources (Q4); and those who prefer wind turbine
electricity over other sources of renewable power (Q5). In all three
cases the correlation is stronger in the case compared to the
control community.

4.3. Visual aesthetic impacts and distance

The findings for the visual aesthetics of turbines are consistent
with the literature; though residents in the turbine community are
generally more accepting of turbine aesthetics compared to their
control community counterparts (Table 5). Residents in the case
community who have been living with turbines were much more
prone to agree turbines were appealing either singly (Q6: 54%
agree, 25% strongly) or in groups of 10 or more (Q7: 44% agree, 18%
strongly) compared to the control community (Q6: 21%, 8%
strongly and Q7: 18%, 8% strongly). Like the significant values in
Table 4 the positive correlations are stronger for the case commu-
nity residents. Nevertheless, both the case mean (2.95) and control
mean (2.02) for Q7 are on the disagree side of neutral, suggesting
an overall lack of visual appeal for multiple turbines. Though the
correlations with the dependent variable for the shadow flicker
(Q8) and turbines being too large (Q9) measures are similarly
strong but negative, the frequencies and means of the agree/
disagree scores are consistent with the idea that case community
residents are generally optimistic about turbines and that control
community residents are less supportive. The wording of these
questions is in the negative such that for example to disagree (46%
in the case community, mean¼2.72) that one is concerned about
shadow flicker (Q8) suggests a supportive slant, while to agree
(66% in the control community, mean¼3.83) means general
opposition. On the other hand, both groups seem to have concerns
about the current Ontario setback (Q10) with the case (3.44) and



Table 5
Visual aesthetic impacts and distance—Univariate summary and bivariate correlation with dependent variable Q25 “local turbine support”.

Q Aesthetic impacts and distance Agreea Disagree Mnb Corc

5 4 3 2 1

6 (nnd) “A single wind turbine is visually appealing, in any landscape.” Case 25 29 14 17 15 3.33 0.64nn

Ctrl 8 13 19 24 36 2.33 0.49nn

7 (nn) “Multiple wind turbines (greater than 10) are visually appealing in any landscape.” Case 18 26 17 14 26 2.95 0.63nn

Ctrl 8 10 13 16 54 2.02 0.55nn

8 (nn) “I am concerned about the shadows or flicker that wind turbines produce.” Case 19 8 28 18 28 2.72 −0.67nn

Ctrl 39 27 20 7 7 3.83 −0.44nn

9 (nn) “Wind turbines are generally too large.” Case 17 11 27 19 27 2.72 −0.69nn

Ctrl 23 18 33 15 11 3.28 −0.52nn

10 (nn) “I am concerned that the current Ontario regulation requiring a minimum distance of approximately 1/2 km (550 m)
between a wind turbine and a house is not large enough.”

Case 33 21 16 16 14 3.44 −0.66nn

Ctrl 54 23 10 5 7 4.12 −0.50nn

a,b,c,d—see Table 2 for notes.
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control (4.12) means significantly different from each other but
skewed towards agreeing turbines are too close to homes.

4.4. Human health, animal and habitat impacts

The findings in Table 6 support the hypothesis that concern
about health impacts strongly predicts support/opposition to
turbines. These items include concerns about: general human
health impact (Q11), health as distance from turbines increases
(Q12a–c), noise annoyance (Q13) and low frequency vibrations
(Q14). All of these items are negatively correlated with support for
local turbines, with stronger correlations for the case community
for all items. Nevertheless, it is the control community residents
who are most concerned about health impacts. For example, for
general health concern (Q11): 77% agree (53% strongly) they are
concerned with a very high 4.14 mean in the control community
compared to 49% (23% strongly) and a 3.19 mean in the case
community. Looking closer at this portion of the case community
residents; despite the 69% support for turbines in Melancthon/
Amaranth 32% (23 of 724) of these residents are also concerned
that wind turbines may have a negative impact on health. As
expected, concern about health drops with distance moving from
zones 2 km to 2–5 km to 5 km+ in diameter5. Residents in both
communities, more in the control community, are concerned
about birds, bats (Q15) and loss of habitat (Q16); but these
concerns are not to the same degree as concern about potential
human health effects.

4.5. Economic benefits and economic fairness

As with health and animals, concerns about negative economic
impacts are negatively correlated with support for local turbines
(Table 7). Likewise there is a significant difference between the
case and control communities for most items, with the latter more
concerned about negative economic impacts. The majority in both
communities are concerned about turbines lowering property
values (Q17), gains not offsetting negative impacts (Q19), and
economic benefits not being distributed fairly locally (Q20). The
control community residents are more concerned about the
distribution of benefits within the province (Q21), while concern
about fair distribution of local benefits is one of the rare items
whose means do not differ significantly between the case (3.70)
and control (3.80) subsamples. As with health concerns this
suggests residual concerns in the community despite majority
4 These specific data are not in the tables.
5 Note that these distances refer to those perceived to be impacted, not where

the respondent lives per se.
support. That support is echoed further in the fact that residents in
the case community are significantly more optimistic about
turbines providing stable local employment (Q18).

4.6. Siting process fairness, community enhancement, conflict and
active opposition

For both of the items relating to the (un)fairness of the siting
process the data are skewed to the agree side with case and
control means both above three for concern about the process for
finding communities to host wind turbines (Q22) (3.25 and 3.54),
and concern about the process for choosing properties for turbines
(Q23) (3.22 and 3.64) (Table 8). Consistent with other findings, the
level of concern is significantly higher in the control community
for fairness associated with choosing properties within commu-
nities (Q23), but this is not so for fairness in finding communities
(Q22). As expected both are significantly correlated with the
dependent variable, but the relationship is stronger for the case
community.

The items pertaining to community enhancement and conflict
also differ significantly across the two communities, with the rare
exception that the means are not significantly different for
perceived conflict. Regarding enhancing the local community
(Q26) there is slight skew towards agree (3.07) for the case
community but it is more pronounced towards disagree (2.16)
for the control. However, both subsamples of residents agree quite
strongly that turbines create community conflict (Q27) with the
highest means in the data: 4.15 and 4.34, respectively. This
provides further evidence of residual impact concern despite
support in the turbine community with a dramatic 83% (40%
strongly) of those from the community living directly with
turbines agreeing that turbines have created conflict. Yet, this
concern seems to remain silent as formal opposition remains low.
Questions about opposition were only asked in the case commu-
nity where turbines actually exist, but only 6% have actively
opposed the turbines (Q29) while 19% have intended to do so
(Q30). None of the sociodemographic variables (gender, age,
length of residence) was significantly correlated with Q25 so in
the interest of space they are not included here.

4.7. Regression analysis

On the basis of conceptual similarity of items eight indexes
were created for the linear regressions to be predictors as follows:
prefer turbine energy (Q:3,4,5); aesthetic (visual) appeal (Q:
6,7,8R,9R); health impacts (Q: 11,12a–c, 13, 14); birds/bats/habitat
impacts (Q: 15,16); economic community benefit (Q: 17R,18,19R);
fairness of economic benefits (Q: 20R,21R); siting fairness (Q:
22,23); and enhance community (Q: 26,27R) where “R” represents



Table 6
Health, animal and habitat impacts—Univariate summary and bivariate correlation with dependent variable Q25 “local turbine support”.

Q Health impacts Agreea Disagree Mnb Corc

5 4 3 2 1

11 (nnd) “I am concerned that wind turbines might have a negative impact on human health.” Case 23 26 19 11 21 3.19 −0.67nn

Ctrl 53 24 11 6 5 4.14 −0.48nn

12a (nn) “I am particularly concerned about the health of individuals living less than and including 2 km from the turbines.” Case 26 19 19 16 20 3.14 −0.70nn

Ctrl 54 23 10 6 8 4.09 −0.50nn

12b (nn) “I am particularly concerned about the health of individuals living between 2 km and 5 km from the turbines.” Case 11 18 26 11 34 2.60 −0.67nn

Ctrl 30 28 21 10 11 3.54 −0.52nn

12c (nn) “I am particularly concerned about the health of individuals living greater than 5 km from the turbines.” Case 5 13 21 19 42 2.19 −0.62nn

Ctrl 18 22 28 13 19 3.07 −0.47nn

13 (nn) “I am concerned that the noise from wind turbines might be/is annoying.” Case 25 28 11 18 19 3.23 −0.67nn

Ctrl 40 39 8 7 6 4.00 −0.52nn

14 (nn) “I am specifically concerned that there may be/is low frequency vibrations produced by wind turbines and
that these might affect the well-being of those living within a 2km radius.”

Case 30 23 11 14 21 3.26 −0.68nn

Ctrl 50 28 9 8 5 4.10 −0.47nn

Animal impacts
15 (nn) “I am concerned that collisions with the wind turbine blades may negatively affect the bird and bat populations.” Case 19 23 11 21 26 2.87 −0.55nn

Ctrl 21 28 25 10 17 3.27 −0.31nn

16 (nn) “I am concerned that the construction of wind turbines may disturb the natural habitat of wild animals.” Case 20 21 17 19 21 3.00 −0.53nn

Ctrl 29 32 16 8 14 3.56 −0.36nn

a,b,c,d—see Table 2 for notes.

Table 7
Economic benefits and fairness—Univariate summary and bivariate correlation with dependent variable Q25 “local turbine support”.

Q Economic impacts Agreea Disagree Mnb Corc

5 4 3 2 1

17 (nnd) “I am concerned that wind turbines lower property values.” Case 34 21 20 10 15 3.49 −0.68nn

Ctrl 52 17 17 7 7 4.01 −0.56nn

18 (nn) “I believe that wind turbine installations will supply a net gain in stable local employment.” Case 10 31 31 13 16 3.06 0.55nn

Ctrl 7 16 32 23 22 2.63 0.36nn

19 (nn) “I am concerned that the economic gains to the local community of wind turbine installations do not adequately offset the negative impact of risks to the community.” Case 19 21 36 8 16 3.19 −0.67nn

Ctrl 42 27 21 6 4 3.96 −0.55nn

20 (ns) “I am concerned that the distribution of economic benefits from a wind turbine installation may not be distributed fairly within the local community.” Case 27 29 34 5 5 3.70 −0.36nn

Ctrl 34 28 26 6 5 3.80 −0.34nn

21 (nn) “I am concerned that the distribution of economic benefits from a wind turbine installation may not be distributed fairly within the province.” Case 16 23 43 8 10 3.26 −0.33nn

Ctrl 26 32 32 7 4 3.70 −0.23nn

a,b,c,d—see Table 2 for notes.
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Table 8
Siting process, community conflict and opposition—Univariate analysis and bivariate correlation with dependent variable Q25 “local turbine support”.

Q Siting process Agreea Disagree Mnb Corc

5 4 3 2 1

22 (ns d) “I am concerned that the process for finding communities to host wind turbine facilities is not fair.” Case 19 12 50 11 7 3.25 −0.53nn

Ctrl 24 24 41 5 6 3.54 −0.38nn

23 (nn) “I am concerned that the process for choosing whose property wind turbines are to be installed on is not fair.” Case 18 16 46 12 8 3.22 −0.51nn

Ctrl 29 19 43 4 4 3.64 −0.32nn

Community enhancement and conflict
26 (nnd) “Wind turbine installations enhance the local community.” Case 20 23 20 19 19 3.07 0.83nn

Ctrl 4 10 25 17 43 2.16 0.68nn

27 (nne) “Wind turbine installations create community conflict.” Case 40 43 12 4 2 4.15 −0.42nn

Ctrl 64 21 5 3 6 4.34 −0.41nn

Opposition to existing facilities (case) Yes No Don't know
29 I have been actively involved in opposing a local wind turbine installation. Case 6 91 3
30 I have intended to take an active role in opposing a local wind turbine installation. Case 19 78 3

a,b,c,d—see Table 2 for notes.
e Though the chi2 is significant, the comparison of means t-test is not significant for this variable only.
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reverse scoring. Each index was created by adding the scores from
Tables 2 and 4–8, but scoring was reversed where necessary so
that all items pointed in the same direction. All of the Cronbach
alpha reliability scores are good, with the “enhance community”
scores being marginally acceptable at 0.59, 0.56, and 0.62 for the
pooled, case and control samples respectively. Removing items
from the scales did not substantially change the Cronbach alpha
scores.6 Three sets of regression models were run on the depen-
dent variable: five models each for the pooled, case and control
samples based on entering each block one at a time (Table 9). Only
those variables that were significant in the bivariate analysis were
included. Q10, regarding the appropriateness of setbacks was
added as an interval variable on its own since it did not fit
conceptually into any index.

The models are consistent with the hypotheses, particularly the
idea that health concerns are central, but preference for turbine
electricity, economic benefits, enhancement of the community,
and 550 m setback not large enough are also significant in some
models7. Regarding the role of health, in the final models (Model
5) the index of health impact concerns and the index of preference
for turbine electricity are the only two variables that consistently
predict support for local turbines in all three samples. The
economic community benefits index is only significant in the
pooled and control community samples; the community enhance-
ment index is only significant in the pooled and case sample
while; concern that the 1/2 km setback is not large enough is
significant only in the pooled sample. Perhaps most surprising
from the point of view of inconsistency with literature is that the
aesthetic concerns index falls out of the final models. That is, the
aesthetic index, which includes all except the ½ km setback item
from Table 5, is significant in some of the Models 2–4, but drops
out of the models for all samples at the final step (Model 5) when
the unfair siting and community enhancement indexes are added.

In terms of the overall predictive power of the suite of indexes
used to predict local turbine support, the amount of variance
explained in the case model (R2¼0.74) is considerably better than
that for the pooled (R2¼0.67) and control (R2¼0.47) samples. This
suggests that there are phenomena in the control community that
would more adequately account for the general lack of support
6 Tabular data are available from the corresponding author on request.
7 A logistic regression model on the pooled sample with collapsed categories is

somewhat consistent with these results with the exceptions that economic benefits
and the setback variables were not significant. The sample size was not large
enough to support running separate case and control models.
than what we have measured. We highlight some of those in the
discussion next; which nevertheless includes considerable corro-
boration of each of the four hypotheses.
5. Discussion
Hypothesis 1. (Community support): As expected, residents in the
case and control communities tend to think very differently about
turbines. Residents living in the control community are least
supportive and most concerned about all categories of potential
impacts and Walker (1995) found a similar pattern in his review.
Yet, this finding contradicts polls which suggest generally high
levels of support for renewable energy technologies, and wind
turbines in particular, in both the UK (Eltham et al., 2008; Krohn
and Damborg, 1999; Renewable U.K., 2010) and Ontario (Ipsos
Reid, 2010). The level of support for turbines we found in the
community living with turbines (69%) is similar to that in the UK
case studies (60–75%). Though we did not determine the precise
distance of each respondent to the nearest turbine, future research
could use such measures to determine if there is distance decay of
concerns.

It is the lack of support in the control community that is
somewhat shocking with only 25% agreeing they would vote in
favour of local turbines. Though this finding does not bode well for
wind developers in the province, it may potentially be explained
by two factors: the increasingly politicized nature of turbines in
the Ontario context and the location of the control community
relative to proposed turbine developments. We have briefly
reviewed the provincial politics of turbine opposition above
(Heagle et al., 2011; Hill and Knott, 2010). Our survey was
conducted after the Ipsos Reid poll, and about six months prior
to the provincial election. At that time, the conservative leader was
campaigning in rural areas on the idea that there should be a
moratorium on new wind turbine installations until issues like
costs and health effects could be studied more thoroughly (CBC
News, 2011). The 2007 and 2011 election results show the Liberals
went from a majority to a minority government losing 18 of their
71 seats which is partially accounted for by all 11 seats gained by
the Conservatives. These 11 seats were all in rural areas (Elections
Ontario, 2013); with some suggesting turbines were a root cause
(Sher, 2011). Further, though we technically sampled only two
communities, the wider applicability of our findings to other rural
areas is recommended by the fact that with the help of the main



Table 9
Linear regression: predictors of local vote in favour of turbines dependent variable: Q25 If municipal referendum today vote in favour of turbines.

Pooled Case Control

Adj Rsqr Beta/Ba Adj Rsqr Beta/B Adj Rsqr Beta/B

Model 1 0.16nnb,c – –

Constant 3.78nn – –

Case 1/control 0 dummyd −0.41nn – –

Model 2 0.60nn 0.69nn 0.35nn

Constant 0.99n 0.80nn 0.73
Case 1/control 0 dummy −0.11n – –

Index preference turbine electricity 0.36nn 0.43nn 0.31nn

Index aesthetic appeal 0.37nn 0.39nn 0.34nn

Q10 550 m setback not large enough 0.01 −0.11 −0.05

Model 3 0.63nn 0.71n 0.41nn

Constant 2.34nn 1.83nn 2.57nn

Case 1/control 0 dummy −0.07 – -
Index preference turbine electricity 0.34nn 0.42nn 0.29nn

Index aesthetic appeal 0.23nn 0.27 0.17
Q10 550 setback not large enough 0.07 0.01 0.14
Index health impacts −0.35nn −0.26nn −0.45nn

Index birds/bats/habitat impacts −0.01 −0.03 0.28

Model 4 0.66nn 0.71 0.46nn

Constant 1.42n 0.94 1.51
Case 1/control 0 dummy −0.08 – –

Index preference turbine electricity 0.30nn 0.36nn 0.28nn

Index aesthetic appeal 0.17n 0.26nn 0.10
Q10 550 m setback not large enough 0.10 0.01 0.14
Index health impacts −0.26nn −0.20 −0.33n

Index birds/bats/habitat impacts 0.01nn −0.01 0.04
Index econ. community benefits 0.30nn 0.19 0.37nn

Index unfairness econ. benefits −0.08 0.02 −0.18

Model 5 0.67nn 0.74nn 0.47
Constant 0.89 0.61 0.63
Case 1/control 0 dummy −0.08 – –

Index preference turbine electricity 0.24nn 0.28nn 0.26nn

Index aesthetic appeal 0.12 0.17 0.09
Q10 550 m setback not large enough 0.14n 0.14 0.18
Index health impacts −0.28 −0.27 −0.34n

Index birds/bats/habitat impacts 0.01 −0.01 0.05
Index econ. community benefits 0.24nn 0.15 0.32n

Index unfair distrn econ. benefits −0.09 0.00 −0.16
Index unfair siting 0.04 0.04 0.08
Index enhance community 0.23nn 0.29nn 0.19

a Variables: Standardized regression coefficients (Beta); Constant: unstandardized coefficients (B).
b Statistical significance: nnn¼po0.01; n¼po0.05.
c Statistical significance of change in R2 compared to previous model.
d Shaded rows show the variables added into each new model in succession to the full model—model 5.
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umbrella group resisting turbines in the province, several muni-
cipal governments are proactively coming forward to the provin-
cial government as “not willing hosts” for turbines (Ontario Wind
Resistance, 2011a).

Despite all of this, neither our index of procedural fairness
(unfair siting) nor our index of economic fairness (unfair distribu-
tion of economic benefits) distinguished supporters from non-
supporters in our community models (Table 9); though both sets
of residents leaned towards agreeing that both facility siting and
benefits distribution was not fair (Tables 7 and 8). Thus, future
research could either refine those fairness and siting process
measures, or look elsewhere; all of which may have improved
the explanatory power of the control community model. Refine-
ments to siting process measures might include items concerning
early, ongoing and meaningful participation (Haggett, 2011) or
perhaps even preferred forms of decision making (Barry and Ellis,
2011). Devine-Wright (2011c) is a good recent source for other
phenomena to explore in future quantitative and qualitative work
including: attachment to place, place identities and ways of life
(Devine-Wright, 2011b); consumption of and trust in various
information sources including the popular media (Devine-
Wright, 2011a) and advocacy group networks; and perception of
the need for alternative energy sources including issues like global
climate change and national energy independence (Haggett, 2011).

A second explanation for low support may be that the politics
of the issue touched our control community more than antici-
pated. This is consistent with studies suggesting that support
tends to be lowest sometime during the proposal process and
construction phases of a turbine development (Eltham et al., 2008;
Walker, 1995; Wolsink, 2007a). Near to the West Perth control
community the 15 turbine St. Columban project was officially
proposed 16 months after our survey (Vereseninc, 2012); but early
local frustrations with the project may have contributed to the
lower levels of support for turbines.

Hypothesis 2. (NIMBY): As expected, our case study does not
support the NIMBY idea (Wolsink, 2000, 2006). As for those who
are unsupportive at both scales Devine-Wright (2011c) suggests a
process whereby once people feel negatively impacted by existing/
proposed turbines they adjust their attitudes about turbines
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generally as they become more knowledgeable, but also more
critical. Thus, rather than focusing efforts on reductive and
simplified notions of causality (i.e., NIMBY), researchers and policy
makers might do better to conceptualize in a similar way—in
terms of the contingencies, processes and relationships that
sustain turbine support or lack thereof in particular places. The
challenge for researchers and policymakers then is that such
processes are multi-scalar, tied to events and policies for example,
at both the local community and regional levels and beyond.
Though we are suggesting that regional policy (i.e. the GEA) plays
a central role in such processes in the control community we did
not test this idea specifically, simply because the turbines in the
case community were put in place well before the GEA came into
force. Future longitudinal place-based research may identify a
range of landmark events and social processes that may help trace
the temporal evolution of perceptions and relationships in the
local context (Devine-Wright and Howes, 2010).

Hypotheses 3 and 4 (Health risk perception): Our data sustain the
idea that perceived health risk predicts the level of community
turbine support even when other variables like visual aesthetic
concerns are controlled. Though this finding is consistent with
media analyses in the province (Hill and Knott, 2010; Songsore,
2011) our result contrasts much of the existing case study
literature that finds a strong role for visual aesthetics (see also:
Devine-Wright, 2005a; Eltham et al., 2008; Walker, 1995). Further
our findings about health perceptions strongly contradict the Ipsos
Reid (2010) poll which suggests only 8% of Ontarians are con-
cerned about the health impacts of turbines—concern and opposi-
tion linked to health seems to be intensifying.

The strong role of perceived health risks underscores the
urgency for both mitigation and risk communication. Though we
did not ask about the respondent's personal or family health there
is enough evidence here to suggest developers, regulators and
legislators need to take seriously those who claim their health
problems are linked to local turbines. While a wind developer in
our case community has purchased and sold (at a loss) the homes
of a handful of such residents amid apparent legal threats;
developers or even regulators should be more proactive in this
regard (Nicol and Seglins, 2011). Buying up homes and reselling
them, presumably to turbine supporters, indicates a potential
sorting mechanism for intensifying overall community support
for turbines (Tiebout, 1956). Yet, our length of residence variable
was not even significant in the bivariate analysis, suggesting this
may not yet have happened to a large extent in our case
community.

To better understand the connection between noise and health,
the effects of linked phenomena (e.g., conflict, setbacks) need to be
considered. Social scientific research designs should account for the
idea that health is manifest in particular places where people are
invested in particular ways of life. Though there is likely a role for
health risk communication, particularly in rural communities who
are actual or potential turbine hosts, the fact that our knowledge
variables were not significant suggests it would be naïve to
approach the opposition problem mainly from an information
deficit perspective (Cass and Walker, 2009). Overall, increasing
setbacks to homes and better accounting for cumulative effects
are on the agenda of those concerned about health impacts (Ontario
Wind Resistance, 2011b); which is consistent with the distance
decay in perceived health risk in our results (Table 6, see footnote).5

Hypotheses 3 and 4 (Perceived economic benefits/fairness): The
two indexes relating to economic benefits did not predict turbine
support as consistently as the health index (Table 9). This is
somewhat inconsistent with the literature that suggests the link
between support and benefits should be felt most strongly in
turbine communities (Breukers and Wolsink, 2007; Devine-
Wright, 2005a; Krauss, 2010; Toke, 2005). It might be that the
lack of effect in the case community is due to benefits not being
realized (e.g., the promise of jobs) or that residents do not want to
be perceived to be greedy. There is some support for the former
idea in the univariate analysis which shows that both case and
control residents tend towards agreeing they are concerned about
the loss of property value and that economic benefits do not
adequately offset negative impact risks (Table 7).

Further, it is not clear what link the significant positive
association between our community enhancement index and
support in the case community has with the general notion of
economic benefits. The turbines may “enhance the community” for
supporters if such residents, for example, feel good about playing a
role in reduced pollution and greenhouse gas emissions. Warren
and McFadyen (2010) capture positive attitudes to turbines and
positive identities from turbines in communities in Scotland;
regardless of whether locals benefitted economically. However,
those who did benefit through a community ownership model
were the most supportive in that study. What remains uncertain is
the degree to which developers might use more/better economic
benefits to simultaneously increase fairness and avoid accusations
of bribery (Devine-Wright, 2005a; Devine-Wright and Howes,
2010). One such ill-advised post-hoc attempt in Ontario led to
considerable pushback from residents (Hillman-Rapley, 2012).
Further, better sharing financial benefits up front, should not be
used as a means to avoid mitigating health, noise and other
problems if they do emerge.

It is somewhat surprising that the unfairness in the distribution
of economic benefits index did not significantly predict support for
turbines in any of the models (Devine-Wright, 2005a; Devine-
Wright and Howes, 2010; Toke, 2005; Wolsink, 2007a). This is
particularly puzzling given the strong media focus on the econom-
ics of turbines in the province and the unevenness in economic
benefits distribution (Heagle et al., 2011; Hill and Knott, 2010;
Knopper and Ollson, 2011; Songsore, 2011). Similarly, despite
literature to the contrary the facility siting unfairness index was
not a significant predictor (Devine-Wright, 2011c; Wolsink, 2009).
This could be due to a lack of heterogeneity in the variables; that
they are so strongly skewed they lack any predictive power. For
example, all items relating to unfairness tend to be strongly
skewed towards “agree” in both sub-samples (Table 7). We suggest
that all of the benefits and fairness findings taken together support
the idea of community-based wind development, whereby local
residents are treated in ways they perceive to be fair and they are
provided multiple types of benefits (Warren and McFadyen, 2010).
Participatory siting likely remains one of the best avenues for
community-based development—leveraging fairness in siting to
produce fairer local benefits distribution (Devine-Wright, 2011c).

Hypotheses 3 and 4 (Perceived conflict): Though conflict is clearly
front-of-mind, we cannot say precisely how residents defined
community conflict (Table 8). Though we suspect our intentional
use of the term “community” distinguishes it as intra-community
conflict; not just conflict between residents on the one hand, and
developers, local authorities, and regulators on the other (Devine-
Wright, 2011c; Haggett, 2011); future research should make such
distinctions. We want to reinforce the need to conceptualize such
community in-fighting as simultaneously an impact (case com-
munity) (Baxter, 2006; Pedersen et al., 2007; Walker, 1995) and a
barrier to siting (control community). Siting may be perceived as
temporary, but its role is pivotal as it breeds conflict which seems
to endure and is potentially made worse as wider debates about
health and other impacts of turbines deepen. As the policy
framework in Ontario is mainly technocratic (Haggett, 2011) with
no element of consensual local decision-making, the backlash has
been at best a series of place-specific erosions in confidence in
wind-energy generation projects and at worst; a weathering of the
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health and social fabric of specific rural communities accompanied
by ongoing reductions in turbine support throughout rural Ontario
and beyond. This suggests a need to retool and build confidence in
both the safety of the technology and the fairness of the siting
process by virtue of more locally involved decision-making, and
messages that target and are sensitive to rural areas and ways of
life (Walker and Cass, 2011).
6. Conclusions

Cynics might suggest that the relatively high level of support in
the community living with turbines points towards the value of a
decide-announce-defend model of facility siting. Yet, such think-
ing ignores the details of this case; that support is low in the rural
control community, and particularly that even those who live near
turbines and are rather supportive of them have at least lingering
concerns (e.g., health, community conflict, setbacks). Mitigation of
such phenomena tends to get neglected both on the ground and in
the siting-oriented renewable energy literature, yet this is fertile
ground for innovation and ongoing research.

Our study highlights the need to add health risk perception to
the agenda for social research on turbines. This is not to suggest
that risk perception studies should supplant epidemiologic studies
of the physical effects of turbine noise and vibration. Instead, we
are reinforcing that perceptions themselves likely have real con-
sequences on their own (Thomas and Thomas, 1928) and that
perception effects may intensify as uncertainty and rhetoric
increases at all scales. This seems to be the case regarding turbine
health impacts in Ontario; as politicians, turbine advocates and
opposition groups continue to ratchet up the wind turbine health
impacts debate in Ontario and worldwide. Health does not simply
concern the evidence of negative somatic impacts that seem to be
mounting against turbines; health should also be conceptualized
as general social and individual well-being. The trick for research-
ers, wind developers and policymakers is to thoroughly and
empathetically understand and act on the latter instead of using
such an approach as a rhetorical tool to discredit the former. There
is a risk that local opposition to turbines and its link to conflict gets
oversimplified as the “cause” of local health problems, rather than
as a symptom of more complex relationships and broader struc-
tural inadequacies.
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