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Seascape: final results of a socio
economic study

Marisa Di Marcantonio, An Vanhulle, Rik Houthaeve and Bob Rumes

In 2002 and 2009 tw o  sociological seascape surveys took  
place in Belgium. These surveys focused on both the 
visual and overall experience. People's general opinion 
on w ind  energy and on the local planned w ind  fa rm s 
w ere  asked. Results sh ow  that in 2002 there  w as already 
a m ajority  in favor of w ind  fa rm s and th is  num ber still 
increased by 10% in 2009. A  fu tu re  survey is proposed 
to  take place in the  su m m e r after the  f irs t w ind  turb ines 
of the  w ind  fa rm s c losest to  the  land have been installed. 
A t tha t t im e  at least th ree  o ther w ind  fa rm s w ill also be 
operational.

INTRODUCTION

Feenstra (2013) m entions that the lack 
of social acceptance also called NIMBY 
(Not In M y Backyard) has becom e the 
third m ost Im portant challenge of energy 
project developers w orldw ide, In addition 
to financial and regulatory Issues. The 
NIMBY label Is heavily discussed In 
research: w here In the early years of w ind 
farm  developm ent the NIMBY attitude -  
preferring technical siting e lsew here -w as 
frequently used to  explain opposition 
to new  developm ents, m ore recent 
research has focused on looking for the 
reasons underlying opposition or support 
(Devlne-Wrlght, 2008; Firestone et al. 
2009; Flaggett, 2011 and W olslnk, 2000 
and many more). As part of the licensing 
conditions fo r the firs t offshore w ind 
farm s In the Belgian part of the North sea, 
a socio-econom ic study was conducted. 
This research focuses on people's 
opinion on renewable energy In general 
and opinions on specific projects In the 
Belgian part of the North sea. It tries to 
get an Insight on underlying reasons for 
people's attitudes towards renewables 
and offshore w ind energy In particular.

RESEARCH STRATEGY
W hen did w e survey?
Since Belgium  has little experience w ith  
sociological land(sea)scape studies, a 
research m ethodo logy was used that 
Is very well known In o ther countries 
(Krohn and Damborg, 1999 and W olslnk, 
1996) w here  a long experience exists 
of m easuring perceptive effects of 
Infrastructural w o rks w ith in  a certain 
landscape.
This particular sociological survey 
focuses on both the visual experience 
and "to ta l experience" of the perception 
of the surroundings and landscape.
This kind of survey usually has a w ide 
scope and w ill Investigate the  (changes 
In) quality of the life of the respondents 
and w ill a ttem pt to relate th is to  several 
e ffects sim ultaneously.

In 2002 a firs t sociological seascape 
survey (WES, 2002; WES, 2003) took 
place In Belgium to  study acceptance 
and assessm ent of renewable energy 
and m ore specifica lly of o ffshore w ind 
farm s In Belgium. For th is  purpose 
405 persons (137 coastal residents, 67 
second residents, 13 coastal workers

and 188 tourists) w ere  In terviewed face 
to face at the coast. During the sum m er 
of 2009 a public Inquiry (Flouthaeve and 
Vanhulle, 2010) was held to check for 
com parable results since 2002. Similar 
to the study of 2002, the  m ethodo logy 
of the 2009 study Included a public 
Inquiry of 1000 persons, particularly 
coastal Inhabitants (235), tou ris ts  (257 
daytrlp tourists, 244 overnlghtstay 
tourists), second residents (222), sailors 
and coastal w orkers (42). Researchers 
w anted to know  If eventually acceptance 
changes as w ind farm s are constructed 
(Integration of perception/acceptance). 
Respondents w ere  asked the ir opinion 
on the construction of o ffshore w ind 
farm s and the results w ere  com pared to 
the results of 2002 (Figure 1).

Six w ind  turbines w ere  already built 
In 2008.To Investigate the Im pact of 
these already built w ind  turbines at sea 
sim ulations of the offshore w ind farms, 
as w e ll as the  actual v ie w  from  the 
coastline, w ere  used. Photom ontages 
w ere  used for calibration purposes.
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For these m ontages a real v ie w  picture base layer was used, 
whereas for the photo sim ulation a base layer of a neutral 
sea picture was used. On th is base layer a sim ulation of the 
w ind turbines was added digitally to give an Impression on 
w hat the situation would look like w ith  real w ind turbines.
Using this technique a large num ber of v iew poin ts and angles 
can be sim ulated taking Into account different w ind farm 
configurations, turbine types,... The use of a neutral base layer 
Is Im portant because the sim ulations are used In the Inquiries 
for the sociological landscape study and the evaluations made 
by the Interviewed people may not be Influenced by random 
distractions on the photo like e. g. ships, objects on the beach, 
etc. Sunny w eather conditions were used on all simulations. 
Respondents were asked to evaluate four different sim ulations 
(presented on high quality paper photographs w ith  a 20x30 cm 
format): a firs t one showing w ind turbines of the three perm itted 
projects, fo llowed by a sim ulation of the Belgian w ind farm 
area fu lly occupied w ith  w ind turbines (worst cases scenario) 
(Figure 7). Also a sim ulation of a night v ie w  and a simulated 
situation at sea (at a distance of 2 km from  the w ind farm) were 
shown.

W hat did we ask to  the people?
To find out how  people th ink  about a certain subject the 
selection of the  questions asked during the enquiry are of 
u tm ost Im portance and lot of e ffort Is spent In selecting the 
questions to  be asked during the  survey. Q uestions used In the 
2009 survey w ere  based on the  previous study of 2002. The 
questionnaire had six d iffe rent parts, each linked to  a specific 
objective:

•  the firs t part of the  questionnaire focused on the 
relation of the respondent w ith  the  coast side In order to 
de term ine the  frequency w ith  w h ich the respondent Is In 
contact w ith  the  v ie w  of o ffshore w ind farm s e.g. "h o w  
many tim es do you v is it the coas t";

•  the second part exam ined the social relevance of 
sustainable developm ent by proposing a num ber of 
s ta tem ents  on w ind farm s and w ind energy In general; 
th is  In order to  gage the respondents opinion on this 
m atter and see If the people's opinion had changed 
according to the previous survey In 2002;

•  the th ird part sounded the  experience of the actual w ind 
farm , how  the visual Impact Is appreciated from  the dyke, 
w ha t the Impact w as of the  turning blades w ha t the 
Impact of lights In bad w eathe r conditions or at night are;

the fourth  part of the questionnaire looked Into the effects 
the w ind  farm  has on the behavior of people (perception, 
acceptance,...) e.g. "w ill you still v is it the  coast If th is  w ind 
farm  Is to be bu ilt? ";
the fifth part focused on the cum ulative Im pact of the 
second and th ird w ind  farm  planned In the w ind farm  area; 
photo sim ulations w ere  used for th is  part; 
the last part focused on socio dem ographic Inform ation of 
the respondents (age, education level, etc. ).

RESULTS
Did people's opinion change in time?
Figure 1 shows that, In 2009, m ore than half of the 
respondents (50%) said to be rather In favor of the  construction 
of o ffshore w ind farm s and 17% Is even very  much In favor 
thereof. A  small m inority  of 8%  Is (rather) against offshore 
w ind farms. The num ber of persons w ith  a positive attitude 
has risen by 10% In com parison w ith  2002. Generally, people 
still find the  quality of the seascape very  Im portant: the  w ide 
sea v ie w  and the openness, naturalness and the tranquility  
of the  sea. Kuehn et al. (2005) m entions tha t Interviewers 
for the Florns Rev w ind farm  In Denm ark revealed tha t many 
of the  opponents m odified the ir v iew s after construction of 
the farm. Ladenburg et al. (2005) gives the  figures fo r th is 
sta tem ent: tw o  years after the construction, 12 % of residents 
fe lt the w ind  turbines negatively Im pacted the v ie w  and 89%  
supported new  offshore developm ents In Denmark. A  survey 
conducted In 2005 In USA fo r the Cape Cod offshore w ind 
farm  showed that a m ajority of the Cape Cod residents (55%) 
w ere opposed to the project (and 44 % supporters). A  more 
recent survey conducted In 2007 showed that the project has 
been gaining support am ongst residents w ith  61 % of residents 
supporting the  developm ent of the  Cape Cod offshore w ind 
farm  and 36%  opposing (2% unsure) (Firestone et al, 2009) .

Figure 1. Opinion on construction of 
offshore wind farms, survey 2009  
compared to survey 2002 (in %).
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Age doesn't matter, gender does
People living at the coast and sailors are less In favor of 
construction of o ffshore w ind farm s than people living fu rthe r 
Inland, but both groups still remain predom inantly positive. 
F irestone (2009) m entions com parable conclusions fo r the 
Cape Cod and Delaware projects In USA. Age did not m atter In 
the opinion on offshore w ind farm s but gender did, w ith  men 
being slightly m ore positive than w om en. A lso m ore people 
are In favor w hen they had a higher education. As the higher 
educated people are m ore represented In the respondents 
group th is  opinion on the  construction of o ffshore w ind farm  Is 
globally too positive ly presented. Nevertheless s im ilar results 
w ere  found fo r the Cape Cod w ind  farm  w here  the supporters 
of w ind  farm s had higher educational background atta inm ent 
(Nordman, 2011).

Opinion about wind energy
Flere w e  look at people's opinion about w ind  energy In general 
and offshore w ind energy In particular.

W ind energy in general and applicability 
of w ind energy
Following s ta tem ents  on general wind energy subjects
w ere proposed to  the  people.

Figure 2 . Agreement /  disagreement 
with the statements on wind energy 
in general, survey 2009 (in %).
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A lm ost everyone (95 % of the respondents) Is strongly 
convinced tha t Belgium should use m ore w ind energy, alm ost 
94%  agrees tha t w ind energy Is a clean energy. A lm ost 
everyone (93%) also agrees tha t w ind energy Is a good 
alternative for other classic energy sources; about 6%  doesn't 
agree (totally), 1 % has no opinion. It's striking how  much people 
agree w ith  these s ta tem ents on w ind energy In general.
The last s ta tem ent gathers Inform ation on the  financial 
Im plications of w ind energy. It Is notable tha t on th is  s ta tem ent 
opin ions are divided. M ore than one out of three agrees tha t 
w ind energy Is expensive. Q uite a lot of people (15%) do not

have an opinion on th is  subject; half of the  respondents (49%) 
do not agree (totally) tha t w ind energy Is expensive.
The above results Indicate tha t w h ile  the  respondents In 
general considered w ind energy to be a clean and sustainable 
energy source there Is still uncerta in ty about the  costs.
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Offshore w ind energy

Three sta tem ents  sound people's opinion on 
the advantages of an offshore w ind farm.

Figure 3 . Agreement /  disagreement 
with the statements about 
advantages of an offshore wind farm, 
survey 2009 (in %).
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Globally a fairly positive perception of the siting on w ind 
farm  offshore rather than onshore Is set forward. A lm ost 
% of the respondents Is convinced that at sea there 's little 
or no burden of noise from  a w ind farm  and m ore than 
61 % th inks m oreover tha t m ore space Is available for w ind 
farm s offshore than onshore. Still one out of three does not 
agree w ith  th is sta tem ent. A lm ost 60%  of the respondents 
th ink tha t an offshore w ind farm  w ill bring m ore w ork  to  the 
region w hereas less than 30%  Is In (total) d isagreem ent w ith  
th is sta tem ent. For th is  particular advantage respondents 
hesitated the m ost (almost 12% 'no opinion'). Nevertheless, 
since 2012, the harbour of O stend (Belgium) which reoriented 
strategically to  an energy port has experienced tha t a w ind 
farm  developer brings lots of side activities to a harbour

Two s ta tem ents  sound people's opinion on 
the disadvantages of an offshore w ind farm.

(maintenance com panies, electrical com panies, boat transfer 
com panies...). Due to  the offshore Industry In general 956 
people w ere  w ork ing In the  fron t part of the harbour (where 
the w ind farm  Industry Is localized). This num ber Is w ith ou t 
counting fo r all tem pora lly workers for the building of the  w ind 
farm , nor fo r the  crew  on the vessels In the building area. The 
w ind farm  Industry doubled the num ber of ship transfers In/ 
out the port to  4500 m ovem ents In 2012. A  survey conducted 
one year after construction of the Nysted offshore w ind farm  
(Denmark) Indicated tha t 86%  of respondents w ere  supportive 
of new  offshore w ind farm s In Denm ark as a new  turbine 
m anufacturing plant brought jobs to  the area, which had 
relatively high unem ploym ent (Ladenburg et al., 2005).

Figure 4. Agreement /  disagreement 
with the statement about the 
disadvantages of an offshore wind 
farm, survey 2009 (in %).

2 20.3 60.2 6.2 1 1.3
offshore energy
has an im pact on
the m arine environm ent

an offshore w ind  
farm  is dangerous

totally agree 

agree

don't agree 

totally don't agree  

no com m ent

20 40 60 100%

A lm ost %th of the respondents do not believe (at all) tha t an 
offshore w ind farm  could be dangerous, although alm ost 12% 
has no opinion. The w ord ing of th is questions could have been 
better chosen: replacing 'dangerous' by 'risky ' probably would 
give o ther responses. 2 out of 3 respondents expect tha t a 
w ind farm  does not affect the  marine environm ent. A lm ost 
25%  of the respondents th ink tha t a w ind farm  affects nature 
although It Is not specified If th is  effect would be positive or 
negative. Gee (2010) described In a s im ilar German study that

15% of all argum ents em ployed, w ere  argum ents on nature 
conservation and these w ere  m ostly  exclusively used to ob ject 
to o ffshore w ind  farms. In tha t study the nature conservation 
category was very  diverse w ith  argum ents covering Indistinct 
fears tha t o ffshore farm s w ill harm the marine ecosystem  
and also fear of very  specific negative Im pacts on bird and 
marine m am m al species. The category also com prises Indirect 
Impacts, such as oil spills resulting from  tanker collision w ith  a 
w ind farm.
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Assessing people's opinion on how the visibility of an
offshore w ind farm  affects acceptance was done by using 
fo llow ing sta tem ents:

I
an offshore w ind  farm  deteriorates 
the sea perception
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M ore than half of the respondents (58%) (totally) would like to 
see an offshore w ind farm. M ore than 1 /3rd of the respondents 
(totally) would not like to  look at a w ind farm  at sea.
A  comparable, more generally form ulated s ta tem ent generates 
more positively results: alm ost 70%  (totally) don't agree w ith  
the s ta tem ent that a w ind farm  at sea w ill affect the 'sea 
perception', and only 24%  agree. A  m ajority of the respondents 
don't th ink that a visible offshore w ind farm  w ill attract more 
tourists, only 18% agrees (totally) w ith  th is statem ent.

Finally people's opinion on the  possibility of 
buying shares of w ind farm s was surveyed.
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M ore than 60%  of the respondents (totally) agree tha t citizens 
should be able to  buy shares of a w ind  farm. About 12% has 
no opinion about th is and alm ost 1 out of 5 (totally) doesn't 
agree w ith  th is sta tem ent. Currently, at least one offshore w ind 
farm  In Belgium offers the possib ility  of participation by buying 
shares.

people m ust be able 
to  buy shares 8.8 1 11.8

Figure 6. People's opinion on the 
possibility of buying shares of an 
offshore wind farm, survey 2009 (in %).
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Figure 5. People's opinion on the 
view of an offshore wind farm, survey 
2009 (in %).



Photo simulations and photo montages
W orst case: Belgian w ind farm area 
com pletely bu ilt1

Afte r v iew ing a photo sim ulation in which the entire Belgian 
w ind energy zone is operational (Figure 7), respondents were 
asked If the distance from  the w ind turbines to  the beach Is 
acceptable (I.e. large enough). M ore than 62%  of respondents 
th ink th is distance Is acceptable w ith  13% finding It a rather 
acceptable. However 20%  of respondents found the distance 
unacceptable, (In addition to 5%  having no opinion). People 
Indicating finding the distance unacceptable w ere asked under 
which conditions th is fu lly  built area would becom e acceptable. 
For 84%  of those respondents It w ould becom e more 
acceptable If the w ind farm s w ere  less visible, 69%  wanted 
the w ind farm s to have another (less visible) orientation/set up, 
56%  w ould find It m ore acceptable If the w ind farm s would 
provide them  w ith  cheap energy, 53%  If there 's no harm for 
nature, 43%  If the w ind farm s w ould provide econom ic grow th 
and em ploym ent, 23%  If people could buy shares and finally 
20%  If the park could be visited.

In general the results of the survey are sim ilar to those 
published In the International literature regarding the perception 
of w ind farms. Nordman et al. (2011) states that the researchers 
for the Cape Cod project (USA) found fo llow ing patterns: 
residents expected positive Impacts on job creation, e lectric ity 
rates and air quality; many respondents would Increase the ir 
support If Cape Cod received the electricity, If e lectric ity 
rates decreased, If local fish ing was helped and If air quality 
Improved. The location of turbines and the ir v is ib ility  from

Other cases are described in (Vanhulle, A. e t al, 2010)

the shore Is clearly an Im portant factor. In a coastal region of 
Germany, w here  54%  of coastal residents disagreed w ith  a 
planned offshore project aesthetics was cited as the m ost 
com m on reason fo r opposition, w h ile  energy was the primary 
reason fo r support (Gee, 2010). Ladenburg et al. (2005), 
Firestone et al. (2009), Devlne-W rlght R (2008) and Hübner and 
Pohl (2013) found that people consistently prefer w ind farm s 
located fu rthe r from  shore. However, the benefit tha t people 
perceived from  moving a hypothetical w ind farm  an additional 
m ile offshore dim inishes w ith  distance. That Is, people are more 
sensitive to  the difference betw een a w ind farm  at six versus 
seven m iles from  shore, than w hen com paring a w ind farm  at 
12 versus 13 m iles (Ladenburg et al., 2005).

From the before m entioned results It can be concluded tha t the 
perception value of the sea Is Influenced by the w ind turbines at 
sea. In addition, the degree of v is ib ility  was found to Influence 
acceptance. In our survey variations In the distance offshore, 
the orientation as seen from  the coastal tow ns and the num ber 
of visible w ind turbines w ere simulated. W hen the w ind 
turbines w ere  sim ulated at a suffic iently  large distance and/or 
are lim ited In number, a fundam ental change In th is perception 
Is prevented, which added to the acceptance. Aside from  these 
visual factors, ecological and econom ic factors also play a rather 
Im portant role In the degree of acceptance.

Figure 7. Simulation of the fully 
occupied wind farm area seen from 
the dyke in Blankenberge (Simulation 
and montage: Grontmij, 2010).
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W hat do people w ant to  be informed of?

As a last question respondents w ere  asked on which aspects 
of o ffshore w ind  energy they w ou ld  like to  be Informed. The 
m ost com m on answers given are shown In figure 8.

In fo rm atio n  w ish es  o f resp on den ts  on  
d iffe re n t aspectso f o ffsho re  w in d  fa rm s

■ effects on nature and environment

■ costs, benefit, return

■ location of offshore wind farms 

capacity of offshore wind farms 

other

3.5

44.6

56.5

51.9

Figure 8. Information wishes of 
respondents on different aspects 
of offshore wind farms, 
survey 2009 (in %).

FUTURE MONITORING
Determ ining how  peoples' perception has changed five years 
after the Initial study could be the subject of a new  soclo- 
econom lcal study In the (near) future. This study could focus 
on changes In people's opinion now  tha t a num ber of parks are 
operational. The w ind farm s closest to the coast are visib le and 
real tim e  v ie w  on the offshore w ind farm s can now  be used 
to validate photo sim ulations. The Impact of the w orks on local 
lives (visual perception but also opportun ities for local work) 
can be Included and finally, as u tility  bills are rising, It would 
be Interesting to see If and how  people link th is fact to  local 
o ffshore w ind projects. Such a fo llow  up study Is proposed to 
be done the  sum m er after the firs t w ind turbines of the w ind 
farm s closest to the  land have been Installed. A t tha t tim e  at 
least three o ther w ind  farm s w ill also be operational.

W ith  53.2%  of the people Indicating tha t the  worst-case 
scenario (fully occupied zone) w ould becom e acceptable If 
there Is no damage to  the marine environm ent and w ith  results 
of the  survey Indicating (Figure 8) tha t the m ost Im portant thing

people w ant to  be Inform ed about Is the effects on nature and 
environm ent one could say tha t the Belgian governm ent was 
correct In Im plem enting an extended m onitoring program m e 
w hen perm itting the firs t w ind farm . The fo llow ing chapters 
describe the  results of the d ifferent research program m es 
related to  the environm enta l Impacts of o ffshore w ind In the 
past 5 years. These aim to  provide the general public and the 
scientific  com m un ity  w ith  a m ore robust know ledge on the 
possible Im pacts and a llow  the  reader to  develop his/her own 
opinion on the effects of o ffshore w ind  farms.


