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Fifteen years after completing the author’s first 
study of the visual impact of wind farms in 
South Australia, the current survey covered 
actual wind farms in NSW, Victoria and SA 
and drew participants in the survey from 
across Australia. 
 
The report commences by describing the 
growth of wind farms in Australia, growing from 
virtually none in 2000 to 80 today with 2,100 
turbines producing 5% of Australia’s electricity. 
This is matched globally where wind farms 
now generate 500 GW of electricity annually 
(Australia’s total electricity generating capacity 
is 44 GW). As well as their growth in numbers, 
another factor contributing to their visual 
impact is their growth in size. In the 1980s 
wind turbines were 50 m in height with 10 – 15 
m blades. Now they are 125 – 150 m in height 
with blades 50 m+. 

The visual impact of wind farms has led in 
Britain to the ceasing of building them on land 
and instead placing them in coastal seas and 
estuaries. Opposition to wind farms has 
occurred in Australia, such as at Cape 
Bridgewater in Victoria. 

Research has shown that a person’s attitudes 
about wind farms often stimulates their 
opposition to particular proposals. The visual 
impact of wind farms on landscape quality is a 
significant driver of opposition.  

The author’s 2003 study found that on the 
coast and in higher quality inland landscapes, 
wind farm reduced the scenic quality. 
However, the study also found that where the 
scenic quality drops below about 5, the wind 
farm actually lifts ratings by adding interest 
and diversity into the landscape.  

A key issue is the threshold at which 
perception of the wind farm shifts from being 
acceptable to unacceptable. Both its 
magnitude (size and number) and its 
significance are important factors in 
determining this. Statistical measures have 
been used to help determine this threshold but 
with limited success. 

The purpose of the current project was to 
investigate whether it is possible to determine 
the thresholds at which the visual acceptability 

of wind farms shifts from being acceptable to 
unacceptable. 

Criteria for photographing wind farms included 
photographing them from a similar distance, 
using the 50 mm focal length, taking the 
photographs in winter so the ground cover was 
green in all images, and taking the 
photographs in horizontal format. Some 31 
wind farms in SA, Victoria and NSW were 
photographed in August, 2017. Survey 
participants were asked to both rate the scene 
with and without the wind farm. For scenes 
with wind farms, they were also asked to 
indicate their acceptability or otherwise in the 
landscape. The scenes were randomised. 

The survey comprised 49 scenes with wind 
farms and 49 without, a total of 98 scenes for 
the survey. These included ten coastal scenes 
from the 2003 survey with hypothetical wind 
farms. Over 800 turbines were shown in the 
images. 

Using the Survey Monkey platform, the survey 
was launched on the Internet on 2 March and 
ended 31 days later on 1 April, 2018. During 
this time, nearly 4000 invitations to participate 
in the survey were emailed to councils and 
councilors in SA, Victoria and NSW as well as 
to 1700 clubs across Australia including 
outdoor, car, caravanning, gem & mineral 
clubs. Internet access in Australian 
households in 2016/17 was 86% with little 
difference between rural and city locations.  

Nearly 850 people participated in the survey. 
The data set used for analysis was 779 and 
excluded the 69 who failed to rate any scene. 
This provided a confidence interval of 0.035 at 
the 95% confidence level which is 
considerably better than the 0.05 benchmark 
for the social sciences.  
 
Over 30 participants displayed strategic bias in 
their ratings – if they favoured wind farms they 
rated the scenic quality of all or most scenes 
as 10 and rated them all as very acceptable or 
acceptable. The opposite applied for those 
who opposed wind farms. However, as the 
deletion of these ratings was found to have a 
very minor effect on the mean ratings, they 
were retained in the data set. 
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The survey participants were principally males 
aged 45 and older and many participants had 
degrees and higher degrees. Those from SA, 
Victoria, NSW and Queensland were the most 
familiar with wind farms although 12 
participants claimed to have never seen one. 
Participants were asked whether they were 
against wind farms, in favour of them, or “it 
depends”. The largest number opposed to 
wind farms was from NSW and Qld. Those 
with less education opposed wind farms more 
than those with higher education. A higher 
proportion of females than males were 
opposed to wind farms. 
 
Compared with the Australian population, 
participants’ age, gender, birthplace and 
education were all statistically significantly 
different – overall, they were better educated, 
more middle aged and elderly, more males 
and more Australian-born than the Australian 
community. Despite these differences, their 
mean ratings were fairly similar across all 
demographic characteristics surveyed. 
 
Examining the influence of participant charact-
eristics on their ratings found the following: 

• Older people generally rated scenes lower 
than younger people, a difference of 
nearly one unit.  

• There were significant differences 
between men and women in rating 
scenes, with women rating 8% higher than 
men. 

• Scenes without wind farms were rated 
lower by people with higher education than 
people with lesser education. Ratings of 
scenes with wind farms were broadly 
similar across education levels. 

• Being born in Australia resulted in 
statistically significant different ratings 
from those born overseas. 

• Multiple regression analysis indicated that 
age and gender were the most important 
determinants of participant ratings.  

 
The differences in participant ratings and 
scene ratings between the scenes with wind 
farms and without them were statistically 
significant. The overall data set from the 
survey was as follows: 
 

Data Wind 
farm 

Participant 
ratings 

Scene 
ratings 

Number With 779 49 
 Without 779 49 
Mean With 5.67 5.61 
 Without 6.90 6.82 
SD With 1.18 2.53 
 Without 1.36 2.05 

Comparing the ratings with those obtained 
from previous surveys found they were around 
0.70 higher than expected. This may be due to 
the absence of benchmark photos to base the 
ratings at a State or national level. Given 
however, that the ratings reflected preferences 
from across Australia, they were taken as 
accurate. 
 
Compared with scenes with wind farms, the 
ratings of scenes without wind farms was 
much higher at high ratings but nearly 
converged at lower ratings. Extrapolating the 
ratings found they converged at a rating of 
4.92, similar to the 2003 finding of 5.1, Below 
this rating, the presence of wind farms would 
enhance scenic quality. 
 
The context and characteristics of wind farms 
had a small: but generally statistically 
significant effect on ratings. 
 
Environmental factors 
 

• Heavy cloud reduced ratings of scenes 
without wind farms by 0.66 compared with 
sunny conditions but had little effect on 
scenes with wind farms. 

• The presence of the sea or freshwater 
increased ratings of scenes without wind 
farms by 1.9 but for scenes with wind 
farms by only 0.40.  

• Ratings for ridges were around 0.5 higher 
than for flat land.  

• For scenes without wind farms, ratings of 
natural scenes were around 1.7 higher 
than cropping or grazing scenes but only 
0.26 higher for scenes with wind farms. 

• Clumps of vegetation or dense vegetation 
increased ratings by 0.55 over barren 
landscapes for scenes without wind farms, 
and those with wind farms, by 0.24. 

 
Wind farm factors 
 

• Ratings decreased slightly with an 
increasing number of turbines; increasing 
the number from 20 to 50 reduced ratings 
by 0.63. 

• Placing turbines along ridges increased 
ratings by 0.4 compared with random 
layouts. 

• The height of turbines had virtually no 
influence on ratings; increasing the height 
from 100 m to 150 m reduced ratings by 
0.18. 

• With greater distance to the turbines, 
ratings increased by 0.4 at mid-distance 
compared with those close by, and 0.65 
for the distant turbines. 
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• The generating capacity of the turbines 
(MW) decreased ratings slightly; 
increasing them from 2 MW to 3 MW 
reduced ratings by 0.054. 

 
Key factors for developers to take into account 
are the number of turbines and their 
distribution layout with alignments along ridges 
preferred over random layouts. 
 
Multiple regression analysis showed that for 
scenes without wind farms, the presence of 
water is a dominant factor, however if water is 
excluded, land use was the main factor. For 
scenes with the wind farm, again water 
dominated followed by the distance to the wind 
farm, but excluding these, land form was the 
main factor. 
 
The acceptability of wind farms was rated on a 
5-point scale: 
 

 
 
The results were as follows: 
 

Acceptability Mean % SD 

Very Acceptable 152 29 31 
Acceptable 199 38 28 
Neutral 59 11 11 
Unacceptable 63 12 26 
Very Unacceptable 52 10 26 

Mean is the average number of participants 
 

The acceptable scores were three times as 
prevalent as the unacceptable. In only one 
scene were the unacceptable scores higher 
than the acceptable. This is the principal 
finding of the survey, that the community found 
wind farms acceptable in virtually all 
landscapes, including most coastal scenes. 
This was despite the participant’s own ratings 
showing that scenes with wind farms rated 
lower than scenes without them. In other 
words, despite their acknowledgement that 
wind farms diminished scenic quality, they still 
found them acceptable. 

Participants who were in favour of wind farms 
voted heavily for their acceptability in each of 
the scenes whereas the minority opposed to 
wind farms voted them unacceptable.  

The following smoothed graph shows the 
result from deriving an acceptability score for 
each scene. This was derived by multiplying 
by 2 the number of participants who rated 
scene very acceptable or very unacceptable 
and adding this to the number who rated them 
as unacceptable or acceptable (i.e. (2VA+A) - 
(2UA+UA)). The figure shows the results. 

Whereas the unacceptability scores are in the 
100’s, the acceptability scores are mainly in 
the 350 – 450 range, three to four times as 
much. 

On the RHS of the figure is shown the one 
scene in which the unacceptable score was 
greater than the acceptable score. 

Note: The acceptable line has been smoothed. 

Acceptability and Unacceptability scores 

What is particularly surprising is that wind 
farms are considered acceptable in high 
quality landscapes.  The figure shows that 
those who scored scenes as acceptable 
included scenes of high scenic rating. 

Acceptability = 2X Very Acceptable + Acceptable 
Acceptability of scenes without wind farms 
 
That landscapes which rate 8 and above could 
be considered acceptable is very surprising 
given that these are among Australia’s highest 
rating landscapes. 

Multiple regression analysis showed that 
environmental factors were more important 
than the turbine characteristics in determining 
the acceptability of the wind farm. Taken 
together the environmental and turbine factors 
explained 58% of the variance, but the 
environmental factors alone explained 48% 
compared with only 27% by the turbine factors. 
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Applying the Standardised Mean Difference 
formula (i.e. (mean scene without – mean 
scene with)/ population SD), produced the 
following number of scenes in each category. 
The final nine classified as unreasonably 
adverse were the coastal scenes. However, 
wind farms in all but one of these were 
considered to be acceptable by the survey’s 
participants. 
 

Category Criteria Scenes 

Possibly go unnoticed 0 – 0.2 6 
Noticeable but not 
adverse 

0.2 – 0.5 23 

Adverse 0.5 – 1.1 11 
Unreasonably adverse >11 9 

 
This suggests that the community is far more 
tolerant of the visual impact of wind farms than 
previously believed. It might also indicate a 
substantial shift in opinion over the past 
decade as wind farms proliferated across 
Australia. Now that most of the community 
have seen wind farms, their former fears have 
been allayed and they are much more 
accepting of them. 
 
In conclusion, the implications of this may 
include the following: 
 

• Wind farm industry - may be commended 
that in their development of wind farms 
they have achieved such strong 
community endorsement of their efforts. 

• Wind farm companies should provide 
some financial compensation to nearby 
affected landholders, say 10% of the 
annual rent. 

• Government regulation of wind farms - the 
current good standing of the industry may 
be partly attributed to the care with which 
governments have regulated it. 

• Community – opponents to wind farm 
should not rely on public support but rather 
work with the developer to achieve the 
best outcomes. 

• Wind farm developers should avoid high 
quality landscapes and concentrate on 
lower quality landscapes – flat land devoid 
of tree cover, or low ridges with trees, of 
which Australia has plenty. Low-lying 
coastal areas also offer potential. 

 
Further research could be conducted into 
Australian’s perceptions of and attitudes 
towards wind farms and determine if a 
threshold between acceptable and unaccept-
able exists. 
 
Two of the project’s three objectives were 
achieved: 

• A model of visual impact of Australia-wide 
applicability was derived; 

• Confirmation that wind farm diminishes 
scenic quality of high quality landscapes 
while enhancing that of low quality 
landscapes. 

 
The third objective, to determine the threshold 
of acceptability was not achieved because 
virtually all landscapes in the survey were 
deemed acceptable for wind farms.  
 
Lessons from the survey include recognition of 
the usefulness of such surveys to elicit the 
community’s subjective attitude and rating of 
wind farms, and secondly that such projects 
require considerable work, in this case, around 
400 hours of 3 - 4 months, with close attention 
to detail and quality control.  
 
Criticisms of the project include the following: 
 
Length of survey Reflected in 15 participant 
comments and the drop off rate; 
Gap in scenic quality between the coastal 
scenes and the remainder. However, there are  
no wind farms are in high quality landscapes; 
Bias It could be alleged that the survey was 
biased to those who favoured wind farms; 
however, the survey was sent across Australia 
and many ordinary people responded. That 
40% of participants either had no qualification 
or only a certificate or diploma indicates that 
the survey reached ordinary Australians. 
Failure to rate scenes. There were 69 
participants who failed to go past the 
demographic questions, probably due to their 
old Internet browsers; 
Failure to include other generating sources 
such as coal-fired power stations. However, 
the survey was already long enough and their 
inclusion would detract from the project’s 
purpose. 
 
The feedback included many positive 
comments from participants. Comments were 
received by email during the survey, on 
familiarity with wind farms, on being in favour 
or against wind farms, and, at the end of the 
survey, final overall comments.  
 
Nearly 600 comments from participants were 
received: 
 

• 18 by email during the survey; 

• 70 regarding familiarity with wind farms 

• 285 regarding attitude towards wind farms 

• 216 comments at the end of the survey. 
In addition, 265 participants, nearly one third, 
asked to receive a summary of the survey’s 
findings. 
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