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SUMMARY 

The continuous electricity demand amplification and 
the retirement of aged electrical power stations emphasize 
the necessity for new, efficient and environmental friendly 
electricity generation plants. In view of this unquestionable 
need for electricity in Greece (mainland and island), sev-
eral private and public investors have repeatedly tried to 
site new wind energy production facilities, an activity which 
has often raised serious local opposition, as it involves risk 
analysis and management. As a result the local wind energy 
market is almost stagnating favouring the imported carbon 
based fuels and accelerating the exploitation of the limited 
national lignite reserves. In previously published work ex-
tended public opinion surveys highlight a remarkable nega-
tive public attitude of local people against wind power sta-
tions, based on visual impact. In order to examine the above- 
mentioned problem, a complementary to the already pre-
sented public opinion surveys study is carried out. Initially 
the main parameters affecting the wind parks visual im-
pact are presented, while special emphasis is laid on quan-
tifying the corresponding impact. Accordingly, a new data-
base is created, comprising the main characteristics along 
with the picture of most wind turbines operating in Greece. 
Finally, an evaluation process of existing wind parks is de-
scribed on the basis of a selected evaluation group (experts, 
government officials and local society representatives), 
which analyzes the available information using a Delphi 
technique according to specific criteria. The results obtained 
are accordingly compared with the data of existing public 
opinion surveys in the vicinity of each installation inves-
tigated. 
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INTRODUCTION 

Electricity is among the main inputs for almost the 
entirety of human activities. Thus, access to a continuous 
electricity supply is considered as a human right all over 
Europe. However, the continuous electricity demand ampli-
fication and the retirement of aged electrical power stations 
emphasize the necessity for new, efficient and environmen-
tal friendly electricity generation plants. In Greece, by ana-
lyzing the existing official data of the last twenty-five years, 
there has been detected a remarkable electricity consump-
tion increase from 21TWh in 1980 to almost 52.5TWh in 
2004; see also (Figure 1). In the same figure, one may also 
observe the significant peak load augmentation of the main-
land electrical network (from 3500MW to 9300MW), un-
derlining the urgent requirement for new electricity pro-
duction plants in the near future [1]. 

 

 
 

FIGURE 1 
Greek electricity production parameters time-evolution. 

 
Unfortunately, after a close inspection of the available 

information, one may conclude that the continuous increase 
of electrical consumption has so far been primarily cov-
ered by locally extracted low quality lignite (65%). The 
contribution of imported oil is 15%, while the correspond-
ing natural gas share is 14%. Keep in mind that a continu-
ous increase of hazardous gasses -mostly attributed to the 
energy production sector- like CO2, SOx and NOx, is en-
countered by the existing air pollution-monitoring network 
[2]. This constant air pollution increase jeopardizes the 
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"Greek-National Program for the Climate Change", pro-
voking the contribution of our country in the EU effort to 
restrict dangerous air pollutants emissions.  

The same problem seems particularly critical for the 
various Aegean Sea islands, including Crete, Rhodes, Les-
vos and Chios. More specifically, the maximum load de-
mand intensification in these islands has exceeded 250% 
during the last twenty years. The situation is even worse 
in the medium-small autonomous island power systems, 
where the corresponding escalation rate exceeds 400%, [3]. 

In view of these facts -continuous electricity demand 
increase and constant environmental deterioration- the use 
of renewable energy sources to fulfill the amplified elec-
tricity demand has been widely considered [4]. More spe-
cifically, interest in employing wind energy has signifi-
cantly grown worldwide during the last years [5], mainly 
as a reaction to concerns about environmental impacts from 
fossil and nuclear fuels, along with rate-instability in the 
international oil market. 

 
 
POSITION OF THE PROBLEM 

Greece and especially the Aegean Sea region is a geo-
graphical area with excellent wind potential, since in sev-
eral locations the annual mean wind speed approaches 8-
9m/s (Figure 2). Besides, the Greek State is strongly sub-
sidizing private investments in the area of renewable en-
ergy sources applications, either via the current develop-
ment law (e.g. 3299/04) or the Operational Program "Com-
petitiveness" of the Ministry of Development [6]. As a re-
sult, numerous requests for new wind energy production 
stations exist in the Ministry of Development. 

 

 
FIGURE 2 - Selected Greek regions for the  

investigation of existing wind parks visual impact. 
 

In view of this unquestionable need for electricity in 
Greece –both in mainland and islands–several investors 

have repeatedly tried to site new wind energy production 
facilities, an activity which has often raised serious local 
opposition, as it involves risk analysis and management [7]. 
As a result the local wind energy market is almost stagnat-
ing favouring the imported carbon based fuels and accel-
erating the exploitation of the limited national lignite re-
serves. More precisely the only wind power additions dur-
ing the last two years are located in Thrace, while the cor-
responding activity in Aegean Archipelago, Crete island, 
Euboea and Peloponnesus is practically zeroed, although 
for these specific territories there exist requests for more 
than 5000MW [1]. 

 
In previously published work, extended public opinion 

surveys [8, 9] highlight the remarkably negative public atti-
tude of local people against wind power stations, mainly 
based on visual impact. According to the findings of an ex-
tended survey, a considerable part of respondents declare 
significant visual impact of wind parks in the landscape 
(Figure 3). More precisely almost all individuals that do not 
agree with the existing wind turbines in their region find 
their appearance objectionable, while even a noteworthy 
portion of wind energy supporters claim visual impact. 

 
Visual Acceptance of Wind Parks in Greece

Negative Opinion
24%

Negligible Effect
31%

Not in 
Harmonization with 

Landscape
13%

No Opinion
15%

Positive Effect
17%

 
FIGURE 3 

Public opinion survey results in selected Greek territories. 

 
In order to examine in depth the above-mentioned prob-

lem, a complementary to the already presented [8] public 
opinion survey study is carried out, concerning the visual 
impact of wind parks in Greece. This study is divided in 
two parts. In the first part the main parameters affecting the 
wind parks visual impact are presented, while special em-
phasis is laid on quantifying the corresponding impact. Ac-
cordingly, a new database is created, comprising the main 
characteristics along with the picture(s) of most wind tur-
bines operating in Greece. 

 
Finally, an evaluation process of existing or planned 

wind parks is described founded on a selected evaluation 
group (experts, government officials and local society re-
presentatives), analyzing all available information (personal 
information, installation photos, computer animations or 
video data) according to specific criteria. The results ob-
tained are correspondingly compared with the data of ex-
isting public opinion surveys in the vicinity of each in-
stallation investigated. 



© by PSP Volume 15 – No 11. 2006   Fresenius Environmental Bulletin    

1421 

MAIN PARAMETERS AFFECTING  
THE VISUAL IMPACT OF WIND PARKS 

The environmental benefits of wind electricity pro-
duction, replacing fossil fuel powered stations, are well rec-
ognized and accepted. Recently, the intense exploitation 
of wind energy in several European countries and the con-
centration of numerous sizeable wind turbines ignite [10, 
11] the visual impact topic of existing or planned wind 
parks. Up to now in Greece, as in most European countries, 
there is no specific national law regarding visual impacts of 
new installations, although certain rules are concerned about 
noise intensity and environment conservation (protected 
animals, birds etc.). 

 
The perception of the visual impacts of existing or 

new wind farms is a highly subjective topic, influenced by 
social factors and attitudes [12]. It is, therefore, quite diffi-
cult to set clear, objective and congruent rules in order to 
limit any visual impacts of new installations in their neigh-
bourhood. 

 
In an attempt to facilitate this procedure the Soft En-

ergy Applications and Environmental Protection Labora-
tory (SEA & Envi-Pro Lab) has undertaken a long-term ef-
fort to accumulate and analyze the main factors that influ-
ence the visual impact of wind parks, see for example [8, 
9]. Among these factors one may include: 

a. The number of wind turbines constituting the wind 
parks under evaluation 

b. The rotor diameter (size) and the hub height of ma-
chines 

c. The general aesthetics of the installation, including 
design, the colour of the wind turbines (mainly the tower 
colour) in relation with the dominant colour of the sur-
roundings etc. 

d. The distance of the wind park from the nearest (in-
habited) community, expressed often as a function of the 
rotor diameter of the wind turbines 

e. The adaptation of the wind park in the area character  

f. The engines micro-sitting (layout) and uniformity 
 
As it is obvious, the value of factors (a) to (f) actually 

depends on the wind park characteristics. On top of this, 
there is a second group of parameters that should be also 
included, based mainly on the receivers’ specific location 
in relation to the wind park, i.e. 

g. The houses percentage of any community affected 
that have optical contact with the wind park 

h. The relative number of wind turbines of the instal-
lations that are visible from each house or each sector of 
the community 

i. The viewing angle of the wind park from each com-
munity sector, since any installation could be seen fron-
tally, diagonally or longitudinally 

j. The area population 

k. The relative position of the wind park axis com-
pared with the daily sun path, considering that visual im-
pact is strongly influenced by the sun shining 

 
Finally, the third group that should be taken into ac-

count examines the wind park impact on the drivers of the 
area, including passengers and visitors. Thus one may 
also include: 

l. The mean, minimum and maximum distance of the 
wind park from the area road network  

m. The percentage of the area transportation network 
being in visual contact with the wind park 

n. The average area road network traffic load during 
the daylight 

 
Rationally, every parameter has not the same impact 

on the public attitude towards wind energy application; 
however several of them can normally be quantified in or-
der to realistically estimate the visual intrusion of a wind 
park. At this point it is important to mention that the main 
target of the present study is to compare the "objective" 
opinion of the sector independent experts for the visual im-
pact of selected wind parks, with the results of an extended 
opinion survey [8] concerning the public attitude towards 
the visual impact of the above mentioned wind parks. 

 
 
"WIND-VISUAL" DATABASE DEVELOPMENT 

During the previous decade the SEA & Envi-Pro Lab 
started an integrated effort [9] to register all the Greek wind 
turbines, along with their operational characteristics and 
photo. 

 
Selected results of the current stage of this project 

are given below, emphasizing the visual impact of these 
machines in the neighbourhood. In this context, "WIND-
VISUAL" is the third version of an integrated database 
originated in 1998. The current version is also developed in 
"Access 8.0", mainly for Windows-98 compatibility rea-
sons. Additionally, "WIND-VISUAL" is fully collaborat-
ing with "Windbase II", containing operational character-
istics [13] of commercial wind turbines since 1988. 

 
In this "WIND-VISUAL" version, the available in-

formation for each wind turbine consists of: 

a. Wind Turbine type and Rated Power 

b. Engine Location 

c. Engine Photo 

d. Annual energy production throughout its operation 

e. Major engine failures history 

f. Machine arrangement in the corresponding wind 
park 
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For example, in Figure 4 one may see the wind park 
of Marathokambos registered in "WINDVISUAL" data-
base, along with the nine wind converters WM-19S (9 x 
100 kW) constituting the entire station. Accordingly, for 
each wind turbine one may reproduce the corresponding 
photo; see for example Figure 5 regarding the wind tur-
bine 5 of Figure 4, which stands near the ruins of an an-
cient windmill. Accordingly, in Table 1 one may get the 
annual energy yield of each turbine on a monthly basis. As 
it results from Table 1, the energy output of each wind tur-
bine fluctuated to a great extent during 2002, ranging from 
255 MWh/year (Capacity Factor, CF= 29%) for wind tur-
bine 2 up to 380 MWh/year (CF=43%) for wind turbine 5. 

 

 
 

FIGURE 4 
General view of Marathokambos (9x100kW) wind park. 

 

 
FIGURE 5 - Close view of a selected WM19S  

wind turbine, Marathokambos wind park. 

 
TABLE 1 - Detailed energy production (MWh)  

of Marathokambos (9x100kW) wind park (2002). 

 

Up to the end of 2004, more than 460 wind convert-
ers were registered in this database, figuring up almost 
250 MW of rated power, out of the 450 MW totally oper-
ating in Greece. 

However, in the present work emphasis is laid on the 
entire wind park appearance related to the landscape. 

In this context, one has the opportunity to evaluate the 
visual impact of several wind parks, using the information 
included in "WIND-VISUAL" database. In the following 
typical results are presented with reference to the degree of 
selected wind parks integration in their surroundings. 

 
 
PROPOSED METHODOLOGY 

In an attempt to evaluate the potential visual impact 
of wind turbines, several interesting efforts are presented 
[14], like the "Thomas Matrix" development, which deter-
mines the visibility of a wind park in relation to the dis-
tance from the wind power installation [15]. 

Recently, an interesting methodology has also been pre-
sented by Hurtado et al., regarding the visual impact of 
wind farms in Spain [16]. 

In the present work an extended Delphi technique is 
applied in order to estimate the visual impact of existing 
wind parks in the surroundings. Generally speaking, Del-
phi is a popular, long-range, qualitative technique for iden-
tifying and prioritizing issues for a wide variety of prob-
lems in different application domains [17]. Since the meth-
od was conceived in the early 1950s at the Rand Corpora-
tion, different variations of Delphi have evolved in an 
effort to develop a technique for the most reliable consen-
sus of a group of experts [18,19]. During the current analy-
sis the "ranking-type" Delphi variant is adopted [20] in 
order to develop group consensus about the relative im-
portance of visual impact for various wind parks. 

During this procedure, several parameters (belonging 
at the present analysis to the first subgroup of Section 3) 
are selected in order to quantify the visual intrusion of wind 
turbines upon the local environment. More precisely, one 
should take into account the parameters (a) to (f) depend-
ing mainly on the wind park technical characteristics. 

During the evaluation process of each existing wind 
park, a number of evaluators (qualified experts, govern-
ment-local communities officials and local society repre-
sentatives) analyze the available information (personal in-
formation, installation photos, computer animations or video 
data resulting from "WIND-VISUAL") according to the 
above-mentioned criteria; see also Table 2. One of the most 
important aspects of the Delphi method is the selection of 
the appropriate experts. Following recommendations from 
Delphi literature, it is decided to divide experts into three 
panels in order to obtain a reasonable degree of consensus. 
Also the international literature recommends 10-18 experts 
on a Delphi panel. In the present analysis each panel in-
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cludes 15 members. More precisely the first group con-
tains qualified experts, i.e. academics and experienced pro-
fessionals working in the wind park design and erection. 
The second group includes members of the regional and 
national administration, while the third group is based on 
selected members of the local society, like politicians, re-
presentatives of ecological groups, members of local de-
velopment agencies etc. 

 
TABLE 2 - Information about wind parks analyzed. 

 
 
During the application of Delphi technique one should 

rank the wind parks under investigation from "0" prohibi-
tive impact to "5" (negligible or no impact), while "1" is 
used for dominant impact, "2" for serious impact, "3" for 
fair impact and "4" for light impact. The wind power instal-
lation attaining the maximum mark is assumed as the one 
inducing the minimum visual impact on the landscape. 

 
The proposed technique is going to be applied at six 

wind parks existing in specific areas, where extensive pub-
lic opinion surveys have taken place; see Figure 2. The re-
sults of these surveys were presented in recent publica-
tions by the authors [8-9, 21] and will be used as the basis 
for comparison purposes. Keep in mind that during the eval-
uation process by the group of the experts, the public opin-
ion survey results have not been widely announced, while 
all the experts were asked to express their own "profes-
sional" opinion minimizing the impact of any external in-
formation occasionally appearing in the mass media. 

 
 
EXPERTS EVALUATION RESULTS-
COMPARISON WITH PUBLIC SURVEYS 

Considering the public opinion surveys presented in 
previous publications by the authors, various wind parks 
located in S. Euboea and Samos Island are embraced in 
this analysis. On top of that, two PPC (Greek Public Power 
Corporation) wind parks located in the islands of Andros 
and Ikaria are also included. 

 
More specifically, the first wind park investigated (Fig-

ure 4) is the one located near Marathokambos, a small town 
at the center of Samos Island. This is one of the oldest wind 
parks in Greece (erected in 1990-91), based on nine small 
wind converters (of the 1st generation), i.e. 9 Windmatic 
19S (or Aiolos-100) machines, rated power 9 x 100kW. As 
it results from the available photos, Figure 4, all nine-wind 

converters are sited along a hillcrest, distant from houses 
and public areas. Additionally, first generation machines 
are quite small (see also Table 2), although their rotor blades 
are unusually large in comparison to the contemporary 
blades. 

 
Accordingly, the next wind park examined is the PPC 

wind park located near Pithagorion, a historic small town 
at the south of Samos Island. This wind park belongs to 
PPC and consists of nine Vestas wind converters (of the 
2nd generation), i.e. nine V-27 wind turbines (rated power 
225kW), installed since 1993, approximately producing 
6000 MWh/ year, Table 2. As it is clear from the avail-
able photos, e.g. Figure 6, all wind converters are sited on 
a plateau near the sea, far from houses and public areas. 
V-27 machines belong to the most popular type of the 2nd 
generation wind turbines, operating with a fair annual en-
ergy production under the unfavourable conditions of a re-
mote island. 

 

 
FIGURE 6 - General view of Pithagorion wind park 9 x 225kW. 

 
The third wind park presented concerns the "famous" 

wind park of PPC in central Euboea, erected since 1993 in 
Marmari region. More precisely (see Table 2), the wind 
park analyzed comprises 17 Windmaster converters of 
300 kW each, while - when created - it was the biggest 
wind park of the Mediterranean area. Unfortunately, ma-
jor blade failures obliged PPC to replace all the rotors, thus 
the normal operation of the park started only during 1999. 
As it is obvious from the available photos, Figure 7, Mar-
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mari wind farm is built in a remote plateau, near the sea 
and it is almost perfectly adjusted to the scenery. 

 

 
FIGURE 7 

General view of Marmari-Euboea wind park (17x300kW). 
 
The next wind park investigated (Figure 8) is also lo-

cated in S. Euboea (Karystos-Antia A) and it is one of the 
biggest wind parks ever erected in Greece. It consists of 
40 large-medium sized Bonus wind turbines (MkIV-600) 
while its rated power is equal to 24MW. Although all wind 
turbines are properly sited to maximize their annual en-
ergy yield, the numerous and relatively big wind turbines 
dominate in the nearby scenery. One should not disregard 
that this specific wind park may cover the electricity needs 
of almost 12000 families. 

 

 
FIGURE 8 

Antia-A wind park (40x600kW) at Karystos of S. Euboea. 

 
Subsequently, the Ikaria wind park - erected by PPC 

in 1991 - is examined. Ikaria is a medium sized island of 
East Aegean Sea, situated 240km from Athens, nearby 
Samos (Figure 2). The mean annual wind speed exceeds 
9m/s. The Ikaria wind park is one of the smallest Greek 
parks, consisting of seven old-fashioned (1st generation) 
wind converters, i.e. 7 Windmatic 15S (or Aiolos-55) ma-
chines, rated power 7x55kW. According to the photos col-
lected (Figure 9), this wind park is sited on a plateau, at a 
large distance from public areas. The engines used are rather 
tiny, compared with the wind turbines applied nowadays. 

 
The last station analyzed here is a PPC owned wind 

park in the Andros island, Figure 10. This station consists 
of seven V-27 wind turbines (rated power 225kW), installed 
since 1993, producing approximately 5000MWh/ year, 
Table 2. This specific wind farm is located in an open area, 
far from any village. The main problem of these machines 

has been their limited maintenance; hence some corrosion 
results appear in almost all the towers of the park. As it is 
clearly stated by the available photos, the machines are 
smoothly incorporated in the landscape, while the wind 
park major area is also used by cattle-breeders. 

 

 
FIGURE 9 - Ikaria wind park of 7x55kW. 

 
 

 
FIGURE 10 - General view of Andros wind park (7x225kW). 

 
 

TABLE 3 - Visual impact evaluation of  
existing wind parks according to Delphi technique 

 
 
The results obtained are typical examples of the in-

formation included in "WIND-VISUAL" database. Con-
sidering the collected visual material and information of 
Table 2, one may demonstrate the expert’s attitude concern-
ing these wind power stations visual impact; see Table 3. In 
this context, the small or medium scale wind converters 
(Ikaria, Marathokambos) and the minimum number of wind 
turbines constituting a wind park (Ikaria, Marathokambos 
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and Pithagorion) induce the lightest visual impact. How-
ever, one should also keep in mind the energy yield of each 
installation, expressed as the number of households (ap-
proximate annual consumption ~6MWh/year) being electri-
fied. 

 
Several towers of Andros wind parks have corroded, 

as a result of their limited maintenance, inducing a nega-
tive image of these installations. On the other hand, Mar-
mari wind park presents the best general aesthetic, while 
Karystos wind park report the worst aesthetic presenta-
tion. Similarly, the fair adaptation of this wind park in the 
installation area underlines its dominant impact on the 
surrounding area. 

 
Using the available information, Andros wind park 

adjoins habited regions, while most other wind parks are 
more than 5km afar from existing communities. This is also 
the case for Karystos wind park, which however is easily 
distinguished by sea. 

 
Finally, Ikaria wind park seems to obtain the best mi-

crositing in the installation area, while other wind parks 
mostly lack micrositing problems. On the other hand, Kary-
stos wind park presents the worst micrositing impact, as a 
result of the extent and distribution of individual wind tur-
bines in various subgroups; Figure 8. 

 
Recapitulating, the visual impact of central Aegean 

wind parks on the nearby communities is rather fair, mainly 
due to the appearance of their irregularly maintained ma-
chines. This conclusion is in accordance with the recently 
published [8] opinion survey results (Figure 11), where 16% 
of the local population has formed negative opinion regard-
ing the visual impact of the existing wind parks, while an-
other 16% mentioned that these machines are not in har-
mony with the landscape. 

 
Visual Impact of Wind Parks in Selected Greek Territories
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FIGURE 11 - Public opinion survey concerning  
the visual impact of wind parks in Greek territories. 

 
Accordingly, using the Delphi technique, both Samos 

wind parks are expected to induce light visual impact on 
the surroundings, a fact also validated by the public opin-
ion survey in the area; Figure 11. On the contrary, the 
visual impact of the relatively huge private wind park of 

S. Euboea is characterized as almost serious in the land-
scape. This is not the case for the Marmari wind park. Con-
sidering the existence of another ten sizeable wind parks in 
the same major area, one may justify the strong negative 
attitude of local habitants against wind parks, Figure 11, 
claiming dominant visual impact of these installations on 
their territory. 

 
 
CONCLUSIONS 

Visual impact is one of the major factors creating nega-
tive public attitude towards wind energy applications. In 
an attempt to clarify the visual intrusion of the existing wind 
parks in the surroundings, the present study initially regis-
ters the main parameters affecting this incident. Accord-
ingly, the information of a new "WIND-VISUAL" database 
-created to comprise the main characteristics of the exist-
ing wind power stations including photos and videos of 
the installations- is taken into consideration. Hence, on the 
basis of a Delphi technique, a selected evaluation-experts 
group analyzes the available information and ranks the wind 
parks under investigation according to the degree of their 
visual impact. The experts’ evaluation results are also com-
pared with the corresponding public opinion results con-
ducted in the same area. 

 
According to the data presented, no wind park is im-

posing dominant or prohibitive visual impact on the nearby 
communities, while the impact of their vast majority is char-
acterized as light or fairly light. Another interesting finding 
of the present work is that in most cases the experts evalua-
tion coincides with the results of the public opinion sur-
veys in the same area. In this context, relatively sizeable 
wind parks (rated power higher than 10MW) practically 
influence the aesthetic of the region. However, these power 
stations fulfill the electricity requirements of a considerable 
(5000-12000) number of families, avoiding at the same time 
the environmental deterioration resulting from thermal 
power stations. On the other hand, negative attitude is also 
induced by the irregular maintenance of several aged wind 
turbines, giving thus the impression of abandoned installa-
tions. 

 
Considering that both public and experts agree upon 

the visual impact of existing wind parks, this experience 
should contribute to the upgrading of new wind parks ap-
pearance, limiting the negative attitude against wind en-
ergy. Finally, the idea of creating a numerical coefficient 
able to objectively determine the degree of visual impact 
of a wind park should be among the targets of a forthcom-
ing research effort. 
 
 
 

REFERENCES 

[1] Regulatory Authority for Energy (2005) http://www.rae.gr, 
RAE, Athens. 



© by PSP Volume 15 – No 11. 2006   Fresenius Environmental Bulletin    

1426 

[2] Kaldellis J.K., Spyropoulos G. and Chalvatzis K.J. (2004) The 
Impact of Greek Electricity Generation Sector on the Na-
tional Air Pollution Problem. Fresenius Environmental Bulle-
tin, 13/7, 647-656. 

[3] Kaldellis J.K., Kavadias K. and Christinakis E. (2001) Evalua-
tion of the Wind-Hydro Energy Solution for Remote Islands. 
Journal of Energy Conversion and Management, 42/9, 1105-
1120. 

[4] European Commission (1997) Energy for the future: RES. 
White Paper for a Community Strategy and Action Plan. 
COM(97)599 final, 1997:49. 

[5] European Wind Energy Association (2005) Record growth 
for global wind power. In http://www.ewea.org. 

[6] Kaldellis J.K. (2003) Investigation of Greek Wind Energy 
Market Time-Evolution. Energy Policy Journal, 32/7, 865-879. 

[7] Marouli Chr. and Kaldellis J.K. (2001) Risk in the Greek 
Electricity Production Sector. In: Proceedings of 7th Interna-
tional Conference on Environmental Science and Technol-
ogy, University of Aegean, Global-NEST, Syros, Greece, 
Vol. C, 305-314. 

[8] Kaldellis J.K. and Kavadias K.A. (2004) Evaluation of Greek 
Wind Parks Visual Impact: "The Public Attitude". Fresenius 
Environmental Bulletin, 13/5, 413-423. 

[9] Kaldellis J.K., Vlachou D. and Kavadias K. (2001) The In-
corporation of Wind Parks in Greek Landscape. The Public 
Opinion Towards Wind Turbines. In: Proceedings of 2001 
European Wind Energy Conference, Bella Centre, Copenha-
gen, 147-150. 

[10] Shang H.D. and Bishop I.D. (2000) Visual thresholds for de-
tection, recognition and visual impact in landscape settings. 
Journal of Environmental Psychology, 20, 125-140. 

[11] Möller B. (2005) Changing wind-power landscapes: regional 
assessment of visual impact on land use and population in 
Northern Jutland, Denmark. Applied Energy, on-line avail-
able (21/6/05) in www.ScienceDirect. 

[12] Gipe P. (1995) "Wind Energy Comes of Age: Aesthetic 
Guidelines for the Wind Industry", ed. John Wiley & Sons. 

[13] Vlachou D., Messaritakis G. and Kaldellis J. (1999) Presenta-
tion and Energy Production Analysis of Commercial Wind 
Turbines. In: Proceedings of 1999 European Wind Energy 
Conference and Exhibition, Nice, France, 476-480. 

[14] Krause C. (2001) Our Visual Landscape: Managing the Land-
scape under Special Consideration of Visual Aspects. Land-
scape and Urban Planning Jr, 54/1-4, 239-254. 

[15] Sinclair G. (1997) "The Potential Visual Impact of Wind 
Turbines in Relation to Distance", published by U.K. Envi-
ronmental Information Services, SN 034-108, London. 

[16] Hurtado J.P., Fermandez J., Parrondo J.L. and Blanco E. (2004) 
Spanish Method of Visual Impact Evaluation in Wind Farms. 
Renewable & Sustainable Energy Reviews, 8/5, 483-491. 

[17] Okoli Ch. and Pawlowski S. (2004) The Delphi Method as a 
Research Tool: An example, design considerations and appli-
cations. Journal of Information & Management, 42/1, 15-29. 

[18] Dalkey N. and Helmer O. (1963) An experimental applica-
tion of the Delphi method to the use of experts. Journal of 
Management Science, 9/3, 458-467. 

[19] Gupta U. and Clarke R. (1996) Theory and applications of the 
Delphi technique: A bibliography (1975-1994). Technological 
Forecasting and Social Change Journal, 53/2, 185-211. 

[20] Schmidt R.C. (1997) Managing Delphi surveys using non-
parametric statistical techniques. Journal of Decision Sci-
ences, 28/3, 763-774. 

[21] Kaldellis J.K. (2005) Social Attitude Towards Wind Energy 
Applications in Greece. Energy Policy Journal, 33/5, 595-602. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Received: January 05, 2006 
Revised: May 02, 2006 
Accepted: May 29, 2006 
 
 
CORRESPONDING AUTHOR 

John K. Kaldellis 
Lab of Soft Energy Applications  
and Environmental Protection 
Mechanical Eng. Dept. 
TEI Piraeus 
P.O. Box 41046 
Athens 12201 
Greece 
 
Phone: ++30 210-5381237 
Fax: ++30 210-5381348 
e-mail: jkald@teipir.gr 
 

 FEB/ Vol 15/ No 11/ 2006 – pages  1419 – 1426 


