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Abstract

As the French government strives to achieve their offshore renewable energy target, the impact of
offshore wind farms on coastal tourism in the Languedoc Rousillon is now being questioned. To
assess this issue, a choice experiment was undertaken to elicit tourist preferences for wind turbines at
different distances from the shore. We also examined whether potential visual nuisances may be
compensated by wind farm associated reef-recreation or by adopting a coherent environmental policy.
The findings indicate that age, nationality, vacation activities and their destination loyalty influence
attitudes toward compensatory policies. Two policy recommendations are suggested. First, everything
else being equal, wind farms should be located no closer than 12 km offshore. Second, and
alternatively, a wind farm can be located from 5 km and outwards without a loss in tourism revenues if
accompanied by a coherent environmental policy and wind farm associated recreational activities.
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1. Introduction

The French government launched a national invitation to tender for the construction of offshore wind
turbines in 2011. The Mediterranean region of the Languedoc Roussillon, with its high wind speeds
and relatively gentle sea-floor' descent, was identified as one of ten suitable areas. Coastal
municipalities mobilised in response, voicing their opposition to the French government. They argued
that offshore wind turbines would disfigure the landscape and destroy the allure of their coastal
community resorts. These protests were heard and the proposition for the construction of offshore
wind farms in Languedoc Roussillon was withdrawn from the 2011 tender (Guipponi, 2011;
Government portal, 2011). There are no studies to either confirm or rebut the fears of the roaring
tourism industry, and it would be pertinent for policy makers, the tourist industry and wind farm
developers alike to be informed about the economic implications of offshore wind farms for the tourist
industry in the French Mediterranean. To investigate this issue, we conducted a choice experiment
valuation survey with tourists on the coast of Languedoc Roussillon and assessed their willingness to
pay / willingness to accept compensation for wind turbines placed at different distances from the
shore.

France boasts the second largest wind power potential in Europe after the United Kingdom, but its
installed capacity is amongst the smallest in Europe (EWEA, 2010). By 2020, the French government
aims to cover 23% of final energy demand from renewable sources, in order to meet its obligation
under the EU Climate and Energy package and the Grenelle Forum? (Enerzine, 2011; GWEC, 2011).
This translates into the installation of 25 GW of wind power, including 6 GW offshore. However, with
only 1 GW of additional wind power capacity being installed each year since 2007, the current pace of
installations would need to double for France to meet its target (Nadai & Labussiére, 2009). France’s
delay in expanding this capacity has been explained by an institutional lock-in into nuclear energy,
with part of the French establishment apparently being very hostile to wind power (Agasse, 2010;
Nadai & Labussiere 2009). Specifically regarding offshore wind farms, the French environmental
ministry has attributed the delay to the depth of the sea floor, which is much greater in the Atlantic
Ocean and the Mediterranean Sea than in the North Sea. Consequently, wind farms have to be located
closer to the coast and are hence more prone to coming into conflict with the fishing industry and
tourism (Agasse, 2010). Indeed in Languedoc Roussillon, recent opposition by local politicians to
wind farm installations were principally grounded on concerns over the potential impact on tourism
(Conseil Municipal Portiragnes, 2010).

The Languedoc Roussillon (LR) stretches from the Rhone delta to the Pyrenees (Fig 1), and benefits
from an annual average of seven hours sunshine per day, 200 km of sandy beaches, a hinterland of
unspoilt and varied countryside, and distinctive cultural and architectural monuments (Klem, 1992). It
is hardly surprising therefore that the 1960s witnessed the construction of major tourist resorts in the
Languedoc Roussillon (such as La Grande-Motte, Le Cap d’Agde, Gruissan, and Port Barcarés). With
annual visitor numbers increasing from 30,000 in the 1960s to close to 15 million today, the
Languedoc Roussillon is now the fourth most important tourist region in France (Klem, 1992; Lecolle,

! with average wind-speeds around 9,9 — 10,1 m/s and water depths between 20 and 30 meters within 3,5 and 10 km from the
coast, the Languedoc has great potential for near shore wind power development (4Coffshore.com)

2 The Grenelle de I'environnement was started in 2007 as an open multi-party National consultation process that brought
together representatives of national and local government and organizations (industry, labour, professional associations, non-
governmental organizations) on an equal footing, with the aim defining the key points of public policy to achieve sustainable
development.



2008). International tourists account for one third of all the nights slept in LR, principally composed of
Germans, English and Dutch visitors. The tourist industry accounts for 15% of the regional GDP and
thus constitutes the single most important economic activity of the region (Lecolle, 2008). Regional
politicians also rely on tourism as a major pillar for generating future employment and growth
(Raynauld, 2010). Today, the coastal Languedoc Roussillon is characterised by the spatial
concentration of tourist community resorts, leaving long stretches of kilometre wide ‘untouched’ fine
sand beaches. On the whole, the coastal resorts remain rather family oriented, with camping sites
accounting for 65% of the total “overnight” capacity, in contrast to 10% for hotels (INSEE 2008).

At present there is limited empirical evidence of post-construction effect of offshore wind farms on
tourism, especially in regard to destinations characterised by high-density sun and beach tourism,
where turbine visibility is significant. In this study, we take as our starting point the possibility that
there may be scope for maintaining or increasing “visiting numbers” either by lowering
accommaodation costs or compensating visitors through community resort initiatives. In particular, we
are interested in investigating the following four questions: First, how much compensation, if any,
would induce a tourist to take a coastal vacation at a destination with a wind farm 5, 8 or 12km
offshore? Second, how might the installation of a wind farm affect the demographics of visitors, and
would an offshore wind farm attract or repel the most desirable tourists (repeat visitors with high
purchasing power)? Third, can wind farms help give a coastal tourist resort a “green image”, thus
allowing it to gain a market share amongst the desirable wealthy Northern European tourists who are
known to be particularly “green”? Fourth and finally, can creating additional artificial reefs in
proximity to the turbines foster eco-tourism opportunities such as observational boating and diving at
or around artificial reefs and turbine foundations (Cabanis & Lourie, 2010)? This hypothesis is based
on the fact that turbine foundations provide substrate suitable for the settlement of benthic organisms,
and leads to the emergence of artificial reef-like ecosystems (Wilhelmsson, Malm & Ohman, 2006).

Consequently, we can investigate whether adopting a coherent environmental policy, or associating
wind farms with recreational opportunities, can serve to compensate for potential visual nuisances
associated with wind farms. As will be made clear in chapter 2, these research questions are all novel
contributions to the existing literature. In the next chapter we consider previous literature on tourist
attitudes and preferences towards wind farms, recreational activities and sustainable tourism. In
chapter 3 we explain the CE survey and specify the statistical model used in our case study. Following
on from this, in chapter 4 we discuss how the choice experiment attributes were defined and in chapter
5 how the questionnaire was constructed and data collected. In chapter 6 the survey results are
presented, followed by a discussion in chapter 7. Chapter 8 concludes.



2. Literature review: Evidence of attitudes towards wind farms and green
tourism.

2.1 General attitudes towards wind farms

Whereas onshore wind power is criticized for its negative visual impact on the landscape, noise
generated from the rotation of blades and shadow and lights effects from the turbines (Warren, et al.,
2005), offshore wind farms are primarily reproached for their negative landscape externalities. These
however decline with increasing distance from the shore (Ladenburg & Dubgaard, 2007; Krueger,
Parsons, & Firestone, 2011; Bishop & Miller, 2007; NFO 2003) and the disamenity cost may even
tend to zero at large distances (Krueger, Parsons, & Firestone, 2011). Bishop and Miller (2007) also
find that clearer air and sunshine result in greater visual disamenities relative to hazy air. There is
evidence that offshore wind farms are preferred to onshore, all else being equal (NFO, 2003; EK,
2006), but a wind energy case study from Northern Wales suggests that offshore wind farms may be
just as controversial as their onshore counterparts, as the negative landscape externalities extend
beyond the shore to various land areas as an undesirable visual feature on the horizon (Dewine-Wright
& Howes, 2010).

In regard to the influence of socio-demographic factors on preference and attitudes to offshore wind
farms, an opposing attitude is often found to covariate positively with age (Bishop & Miller, 2007;
Frantal & Kunc, 2011; Lilley, Firestone, & Kempton, 2010; Ladenburg, 2010) and income (Firestone
& Kempton 2007; Lilley, Firestone, & Kempton, 2010; Ladenburg, 2010). There is also evidence that
citizens’ use of the coastal zone has a role to play (Ladenburg & Dubgaard, 2009; Ladenburg, 2010).
More precisely, anglers and recreational boaters have been found in one study to perceive the visual
impacts to be more negative than people who do not use the coastal area for those purposes
(Ladenburg & Dubgaard, 2009)

2.2 Evidence on the impact of wind turbines on tourism

Tourism operators often rely on a specific image of the sea, while visitors and residents of coastal
communities enjoy the shoreline for the amenity and recreational value (Gee and Burkhard, 2010).
Opposition to wind farms often relates to the expected impact on business interests and tourism (BRL,
2003; Dimitropoulos & Kontoleon, 2009; Wolsink, 2010), owing to a perception that the ‘visually
polluted’ landscape will be less attractive (Gordon, 2001). In the following paragraphs, we first review
empirical evidence of changes in tourism behaviour following onshore and offshore wind power
development. Secondly, we examine stated preference studies on tourist attitudes to wind power
developments.

2.2.1 Observed changes in tourist behaviour

There is little evidence of negative consequences for tourism following wind farm construction. One
year following construction of one of the world’s largest offshore wind farms — Denmark’s Horns Rev,
Kuehn (2005) found neither a decrease in the community’s tourism levels nor any reduction in the
price of summerhouse rentals. Svendsen (2010) draws a similar conclusion from the offshore wind
farm, Nysted in Denmark. In the UK, the visitor centre of one of the first utility-scale offshore wind
farms, at Scroby Sands, welcomed 30,000 visitors within its first six months of opening (BWEA,
2006). As such, regardless of changes in the annual tourist flux, the visitor centre has served to
provide an additional attraction for tourists.



The first large-scale wind power project in Southeast Asia, operational from 2005, comprises 20
turbines implanted directly on the Bangui Bay in the Philippines. This wind farm is said to have
revitalised the province's local tourism industry by drawing a steady stream of curious visitors to the
bay (Jimeno, 2007; Linao, 2007). Similarly SAE wind Power Company, on the cutting edge of
onshore and offshore industries, argues that wind farms can perfectly co-exist with sustainable tourism
activities. In Smgla in Norway, a 68-turbine wind farm, located within a few hundred meters of the
coast has resulted in 35 new indirect jobs in commerce and service, and an increase in tourist
accommodation capacity from 50 to 600 beds. The roads connecting the wind turbines are now used as
cycle lanes for tourists going on excursions to the wind farm and the surrounding nature (Statkraft,
2010).

2.2.2 Stated preference studies of tourist attitudes and preferences

In a Scottish study with tourists visiting the area of Argyll & Bute, 43% of respondents maintained
that the presence of (onshore) wind farms had a positive effect, while a similar proportion felt it was
neither positive nor negative. 8% felt that it had a negative effect (MORI Scotland 2002)°. In the
Czech Republic, the majority (84%) of tourists at a popular recreational area stated that the
prospective construction of wind turbines would not influence their destination choice. However,
respondents who regularly visited the same destination were found more likely to oppose (Frantal &
Kunc, 2011). A survey commissioned by the Languedoc Roussillon regional authorities asked 1033
tourists how they would react if they learned that there were wind turbines 10 km from their
accommodation. The results show that 37% would go and see them, 6% would try to avoid them and
for 55% it would change nothing (CSA, 2003). Finally, Lilley, Firestone & Kempton (2010) used a
contingent behaviour study to examine beach visitation in response to a hypothetical wind farm on
Delaware beaches (US), sites which may be comparable to the Mediterranean in that they experience
high levels of recreational and touristic use. Similarly to the studies of citizen preferences, they found
wind farms attained decreasing disamenity costs with an increasing distance from the coast. 55% of
respondents indicated that they would continue to visit a beach in the presence of a wind farm 1.5 km
offshore. The figure rises to 73% if the turbines are 10 km offshore, and 93% would continue to visit if
the distance was 22 km..

In regard to the general role of man-made structures in the landscape, Hamilton (2007) uses the
hedonic pricing method to link tourist accommodation price with sea-cliffs, dykes and open coast in
the region of Schleswig-Holstein in Germany. He finds an increase in the length of ‘open coast’ to
have a positive incidence on the accommodation price, worth EUR 0.56 per night per 1 km increase in
open coast. In contrast, the hedonic price of a 1 km increase in dikes leads to a fall in EUR 0.52 per
night in a hotel whose usual price is EUR 62 per night (Hamilton, 2007). In Scotland, Riddington et al.
(2010) use an internet survey with potential tourists to learn how much they would be willing to pay
per night to upgrade the view from a hotel room to one without any man-made structures. The
estimated scenic cost was highest for grid lines (29% of basic room price) followed by a wind farm
(21 %) and waterfall development (19 %).

To conclude, the above-mentioned studies provide evidence that wind turbines can be appealing to
tourists (Frantal & Kunc, 2011; Linao 2007; MORI, 2002), especially when a visiting centre is

% It should be borne in mind however, that there is doubt regarding the subjectivity of the results of MORI (2002) due to the
use of non-random sampling (Lilley et al 2010), and because wind power developers were behind the commissioning of the
studies.



involved (BWEA 2006). However, a fraction of tourists (less than 10%) display significant negative
attitudes or preferences against wind turbines in the landscape (CSA 2003; Lilley, Firestone &
Kempton, 2010; MORI, 2002). But wind turbines are not unique in this regard; man-made
infrastructure, whether it be dikes, grid lines, hydro-power or wind turbines, are all subject to visual
nuisances (Hamilton, 2007; Riddington et al.,, 2010) with a corresponding influence on
accommodation prices similar to or worse than that of wind turbines (Riddington et al., 2010).

2.3 Tourist demand for sustainability and recreation

There is broad evidence that consumers are becoming more aware of sustainability issues and
knowledgeable about measures of energy and waste conservation (Bachis, Foster & McCabe, 2009).
However, the evidence of whether tourists are actually willing to pay more for environmental
initiatives is mixed. Surveying tourists in a Malaysian hotel, Kasim (2004) found that the majority of
tourists were not in favour of resource reduction and favoured the use of air-conditioning over natural
ventilation. The study also showed that most tourists were not willing to pay more money for a hotel
that engaged in environmentally responsible initiatives, with 38% undecided and 37% stating they
would never pay more (Kasim, 2004). Likewise Dalton, Lockington & Baldock (2008), and Tearfund
(2002) demonstrate that only about half of all sampled tourists are willing to pay more to support
sustainable initiatives, with a willingness-to-pay (WTP) less than or equal to 10% of accommodation
cost or travel expenses (Dalton, Lockington & Baldock, 2008; TNS, 2008).

When recreation and conservation go hand-in-hand, WTP is more pronounced. Considering the value
to tourism of coral reef conservation, Arin and Kramer (2002) explore the demand from local and
international divers for dive trips to three different protected coral reef areas in the Philippines, where
fishing is prohibited. The mean per person daily WTP to enter a Philippines marine sanctuary ranges
from USD 3.7 to USD 5.3 depending on the marine reserve. Seenprachawong (2003) uses the
Contingent Valuation method and the Travel Cost Method to estimate the WTP for improved coral
reef abundance for visits to Phi Phi Marine National Park, in Thailand. His estimates for mean WTP
were USD 17.2 for overseas tourists and USD 7.2 for Thai tourists. Other studies confirm that a
thriving tourist industry may be built around marketing the perception of a healthy marine and coastal
environment (Williams & Polunin, 2000; Dharmanratne et al., 2000; Sobhee 2006). These findings are
congruent with other non-valuation studies. In responsibletravel.com (2004) 70% of respondents were
interested in taking trips to local wildlife conservation areas and social projects, while the Mintel
survey (2007) of the UK population found that consumers who simply wanted to relax, and not
concern themselves at all with ethical issues, made up just 23% of the total.

In the light of these previous studies, this paper contributes with several novelties. On the one hand,

this is the first valuation study of tourist preferences for the position of offshore wind farms at their
holiday destination. In contrast to the increasing number of studies focused on the North Sea, this
survey is concerned with a different geographical setting, one characterised by the high-density beach
tourism of the Mediterranean Sea. While previous valuation studies on tourist wind farm preferences
have focused on evaluating disamenity costs according to willingness to pay or visit more or less, we
also propose to weight disamenity costs against other potential compensatory undertakings at a coastal
resort community. In particular, the presence of a coherent environmental policy for the holiday
destination, and the introduction of recreational activities associated with the wind farm.
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Figure 1: Map of the coastal resort communities in the Languedoc Rousillon

3. The Choice Experiment and the econometric model

3.1 The Choice Experiment

To answer questions such as how much tourists are willing to pay for a coherent environmental policy
relative to the compensation they demand for enduring the sight of an offshore wind farm, we employ
the choice experiment (CE) method. In CEs, a number of respondents are asked in a questionnaire to
select their preferred alternative from a range of potential management alternatives in a choice set. The
status quo or “do nothing” situation is usually included in each choice set. Discrete choices are
described in a utility maximising framework and are determined by the utility that is derived from the
attributes of a particular good or scenario. It is based on the behavioural framework of the random
utility theory (McFadden, 1974) and Lancaster's theory of demand (Lancaster, 1966). By describing a
potential wind farm at a tourist destination in terms of a number of policy relevant attributes and the
different potential levels of these attributes, and by including a monetary attribute, the CE allows us to
estimate the economic value of the changes in a given coastal tourist community under various future
management options. The accuracy and reliability of estimations of demand, participation, social and
marginal welfare is enhanced by specifying a model that can account for both observed and
unobserved preference heterogeneity (Greene, 2002).

There is evidence to suggest that landscape preferences in regard to renewable energy constructs are
highly heterogeneous. According to Stephenson (2008), landscape significance may be clustered
around the physical and tangible aspects of a landscape, the activities associated with the landscape
and the meanings generated between people and their surroundings. In regard to the latter element,
researchers have suggested that the perception and appreciation of landscapes is influenced by
observers’ personality, habits, and sexual and cultural differences (Macia, 1979; Gee & Burkhard,
2010; Dharmaratne 2000). As such, we expect tourist preferences to differ according to their
characteristics and their motivation for embarking on a coastal holiday in Languedoc Roussillon. We



considered it appropriate to take account of this by using a latent class model, as tourist specific
characteristics were expected to give rise to distinct preference groups, each characterised by relatively
homogenous preferences. As such, the latent class analysis facilitates the interpretation of preference
heterogeneity in consumer demand analysis, that is, how the order of compensation or payment
demand varies amongst tourist population sectors, and thus how the tourist clientele may change
following wind farm construction in proximity to popular coastal resort communities. This is
particularly pertinent in a market context, where the characteristics of the tourist clientele are
determinants of the wealth of the tourist resort. For a greater in-depth description of the CE method,
the reader is referred to Bateman et al., 2002.

3.2 The latent class model in theory

The behavioural framework of random utility theory (RUT) is employed to describe discrete choices
in a utility maximising framework. Following RUT, the individual i's utility U from alternative j may
be specified as:

Uy =V +¢ €
where Vj; is the systematic and observable component of the latent utility and € is a random or
“unexplained” component assumed IID and extreme value distributed (Louviere et al., 2000). By
employing the Latent Class model to account for unobserved preference heterogeneity, we assume that
the population consists of a finite number of segments with different preference structures.
Classification into segments and utility parameter estimation contingent upon segment is done
simultaneously (Train, 2009). Formally described, the utility that tourist i, who belongs to a particular
segment m, derives from choosing tourist destination alternative j, can then be written as:

where x; is a vector of attributes associated with the tourist destination alternative j, and S, is a
segment specific vector of taste parameters. Heterogeneity in attribute preferences across segments is
captured in differences in S, vectors. Assuming that the error terms are identically and independently
distributed and follow a Type | (or Gumbel) distribution, the probability of tourist i choosing
alternative j becomes:

Pr() = Y, o

m=1 Zj eXp (ﬂm'x{j (3)

where S with probability s, takes the values f;...5u.
Sm IS thus the probability of membership to segment m and can be written as:

5 = PAZ) @)

> ep(AZ)



where Z; is a vector of psychometric constructs and socioeconomic characteristics (Boxall &
Adamowicz, 2002). As such, belonging to a segment with specific preferences is probabilistic and
depends on the characteristics hypothesized to influence choice. Formulation 4 can be expanded to
take into account a panel structure to reflect differences in utility coefficients over people, but constant
over choice situations.

In the above form we have assumed that the scale parameter is equal to one. The scale parameter takes
into account the variance of the unobserved part of utility (Train, 2009, p. 45). Due to this scale
parameter, estimates from different samples cannot be compared if they have different variance, but it
does not affect the ratio of any two parameters. For a further insight to the latent class model, we refer
to Train (2009).

The Willingness to Pay (WTP) or Willingness to Accept compensation (WTA) for each segment is
estimated by the marginal rate of substitution (MRS):

B
MRS =% 5
7 ©)

where f, refers to the parameter of interest and Sp to the parameter for price. In order to calculate
standard errors for the WTP, the Delta method (Greene, 2002) is used.

4. Attribute specification used in the CE

4.1 Distance from the shore to the offshore wind farms

Previously proposed offshore wind farm projects in Languedoc Roussillon are located within 3 km to
10 km of the coast. Beyond 10 km it is prohibitively expensive to construct a seafloor mounted wind
farm, as the sea-floor is more than 30 metres deep. In the Atlantic however, several projects are
proposed at 12 km or further from the shore. This is also a feasible prospect in the Languedoc
Roussillon region, if floating turbines were to be used. There has been no legal minimum set for
turbine distance from shore, but the High Sea Commission has advised that wind farms should not be
placed closer than 5 km due to the high density of activities taking place within this coastal zone - in
particular sea sports and artisanal fisheries (Cabanis & Lourie, 2010). On this basis, the feasible
attribute levels for an offshore wind farm were defined at 5, 8 and 12 km from the coast relative to the
status quo “no wind farm” level. The wind farm was designed with 30 turbines of 3.6 MW (the type
GE 3.6 offshore with a hub height of 75m and a rotor diameter of 104 m) in 3 rows of 10, with 900
metres between each turbine. This is a configuration typically seen in above-mentioned proposals.
Photo simulations were made using a professional photo simulation program, WINDPRO version 2.7,
using typical midday August lighting conditions. Fig. 3 depicts an example of a choice set with the
wind farm simulation at 5 and 8 kilometres.

4.2 Wind farm associated recreational activities

In the same way that offshore wind turbines have become an attractive fishing ground for anglers in
the North sea, it is stipulated that turbine foundations in conjunction with the creation of further
artificial reefs could add real recreational value to a coastal community resort. It woul enable
observational boating during educational excursions, scuba and skin diving. Angling may also be



envisaged under certain circumstances. The question then is whether this added recreational value can
justify installing the wind farm closer to the shore, that is, can visual nuisances at 5 km and 8 km be
outweighed? Wind farm associated recreational activities at 12 km from the shore were considered
infeasible, and were hence not included in the choice sets.

4.3 Sustainable tourism and coherent environmental policy

Comparing the Spanish Mediterranean coast with the Languedoc Roussillon coastline, the Spaniards
manage to earn significantly more per tourist head than their Languedoc counterpart (Knibiehly,
2010). In an increasingly competitive environment, characterised by fierce price competition and low-
cost airlines travelling to an increasing number of coastal destinations, several strategies have been
contemplated to create added value. These include efforts to very visibly reduce pressure on the local
ecosystems and to reduce the carbon footprint of a holiday in a manner that is obvious to the potential
tourist (Knibiehly, 2010). To some tourism operatives, the feeling is that they would need to be
another 10 years ‘down the road” before this is realisable. In the words of the head of the camping
association in the department of Aude, “The typical French beach tourist just wants water, sun and
sand for their kid to play with” (Pioch, 2010). We are thus interested in investigating this hypothesis,
and establishing whether there is a demand for sustainable tourism amongst the current population. If
there is such a demand, from what proportion of the tourist population is it coming and what are their
characteristics? Furthermore, a focus group comprised of Scandinavian tourists revealed not only a
real demand for greater environmental effort at coastal resort communities, but also that the perception
of a wind farm is highly dependent upon whether it is integrated within a larger “eco-beach
community” concept. In the survey, it was explained that the municipality (in which the tourists were
interviewed) could minimise their impact on the environment by adopting a coherent environmental
policy which favours an extended network of bicycle lanes, public transport, solar and PV panels,
energy and water saving devices and the use of local and organic produce.

Attribute Level Attribute Level
No

Wind farm Yes 5, 8, 12 km ———  Wind farm and artificial reef No

associated recreational activities Yes

Coherent environmental No

policy Yes

Change in weekly [- 200, -50, -25, -10, +10,

accommodation price +25, +50, +200 ] EUR

Table 1: Attributes and attribute levels used in the full-scale survey

4.4 The payment vehicle

Focus groups showed that tourists found it easy to relate to a change in accommodation price and
perceived as realistic and credible the argument that an increase in tourist frequentation will put
pressure on accommodation prices and vice-versa. Focus groups, pre-testing and a review of
accommodation prices (for rentals, hotels, camp sites) gave guidance on reasonable levels of the
monetary attribute. The pilot study showed that tourists were more at ease with reference to changes in
weekly accommodation prices than daily accommodation prices. During the survey execution of the
full-scale study, tourists who were living for free with family and friends were asked to imagine that
the price change related to a bonus or a surcharge on their overall spending at the community resort.

10



Finally, tourists were asked to take into account their actual travel budget constraints when making a
destination choice.

5. Questionnaire construction and execution

5.1 Survey development

The CE survey design commenced early 2010 with a meeting hosted by the environment ministry with
the goal of designating zones in the French Mediterranean for potential wind farm developments.
Together with a series of meetings with chambers of commerce, regional and departmental committees
for tourism and wind energy and tourism professionals, this background enabled us to sketch a series
of pertinent policy attributes. These were narrowed down and further defined in three focus groups
held with both international and French national tourists. Different choice-set layouts were tested,
ranging from the ‘tourist brochure look’ to simple photos and short descriptions. The challenge of
using a payment vehicle that could cover utility increasing and utility decreasing attributes and a wide
range of purchasing power was also addressed. Three focus groups were held with Swedish, Danish
and French nationals. A pilot study proved critical for improving the length, the wording and the order
of the sections to maximise the respondent’s engagement.

The final survey instrument had 6 sections and began by addressing respondents’ aesthetic and
environmental perceptions about wind farms (onshore and offshore), concern about climate change
and perceived efficiency of wind power compared to other energy sources. These questions allowed us
to evaluate the relative strength of physical, symbolic and political aspects of visual judgement. The
second section constituted a couple of simple questions regarding the respondent’s vacation, in
particular the length of stay, his/her travelling company and accommodation type and price. Following
this, we presented the respondents with an A3 info-sheet with photos and explanations of the policy
relevant attributes. These served to familiarise the respondents with the subsequent 8 choice set
questions. In each choice set the respondent was asked to elicit his preferred destination between A
and B, or “none of them” if neither destination A or B was preferred relative to his current community
resort (which has neither a coherent environmental policy, offshore wind farm or associated
recreational activities). The fourth section followed up on the choice-set questions to identify protest
bidders and lexicographic preferences. The fifth section asked about respondents’ motivation for
visiting Languedoc Roussillon and their overall satisfaction (or dissatisfaction) with the coastal resort
community. The final section elicited respondents' degree of environmental consciousness and their
socio-demographic characteristics (table 2). The questionnaire and the accompanying info-sheet were
edited in English, French and German.

5.2 Choice experimental design

With 8 payment levels® and three policy attributes - two with two levels, and a third with four levels -
a full factorial design would have resulted in a total of 256 alternative management combinations. As
this would constitute an unreasonably large design in practice, we used a fractional factorial design.
Since the model form of our prior parameter utility specification assumed random parameters and an
error component, the degrees of freedom demanded a minimum of 16 choice situations. These choice
sets were blocked into two, so that each respondent had to evaluate 8 choice sets. The design was d-

* While the status quo levels were included in the design for all other attributes, this was not the case for the monetary
attribute. Hence, the “no change in price relative to today” was not included in the design.
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error minimised by Ngene (ChoiceMetrics, 2010)°, assuming a MNL model with priors (8 # 0)
obtained from a pilot study and with interaction effects between wind farms and the coherent
environmental policy. The resulting MNL d-error was 0.1085.

5.3 Data collection

Data collection took place during the summer of 2010 from late July to late September on the beaches
in Languedoc Roussillon. We used personal interviews in which the interviewer guided the respondent
through the survey. Interviews took place in English and French. Germans were provided with a
questionnaire and info-sheet in German to facilitate their understanding. In general, those sections
demanding more explanation were explained and filled in by the interviewer, while the tourist himself
handled simple socio-demographic and attitudinal questions. The population from which the sample
was chosen was defined as those of 17 years and upwards, sleeping at least one night either in the
resort community at which they were interviewed, or in the neighbouring coastal resort community.
The interviews were conducted by approaching respondents on 9 different coastal resort communities
along the coastline of the districts of Aude and Herault, the two areas in Languedoc Roussillon with
the most significant offshore wind power potential. Interviews for the full-scale study took place from
1% of August to the 30™ of September by a group of 4 interviewers (including the author of this paper).
Each interviewer began sampling at a different point along the beach. They walked in one direction,
stopping at every individual or grouping of friends and family on their way. While a tourist was being
interviewed, we explicitly asked accompanying friends or family to not interfere with the interview.

This process continued till the interviewer reached the end of the beach, or the zone in which another
interviewer had commenced interviewing. On average, one in two tourists were willing to take part in
the survey. The socio-demographic characteristics of the tourists are specified in table 2 together with
their trip characteristics. Each interview lasted between 25 minutes and one hour. In the presence of
open-ended questions some respondents did not hesitate to provide considerable detail in their
answers. In total we interviewed 370 respondents of which 15 questionnaires were not fully
completed, and therefore not used for final analysis. An additional 16 questionnaires were excluded
from the final estimate because the respondents did not consider any potential trade-offs in their
answers. This was identified when respondents had either made clear that they refused to consider the
price attribute or chose the status quo option in all choice sets even though options A or B were utility
dominating®. This resulted in a total of 339 individuals and 2712 choice set observations being used.

% The syntax used to create our design:
;alts = altl, alt2,alt3 ; rows=16 ;block=2 ;eff = (MNL,d)
;cond: if(altl.A =[0,1], alt1.B = [0]) , if(alt2.A = [0,1], alt2.B = [0]) ;rep = 400
;model: U(altl) = bO[0] + WF.effect [n,-0.7,0.7|n,-0.3,0.4|n,0.2,0.5] * A[3,2,1,0] + Act[n,0.2,0.3] * B[0,1] + Env[n,1.1,0.5] * C[0,1] +
Cost[-0.015] * D[-200,-50,-20,-5,5,+20,+50,+200] + s1 [ec,0.2] + b5 * WF * Env /
U(alt2) = WF.effect * A + Act*B + Env*C + Cost*D + s1 + b5 * WF * Env
® By for example offering a refund of EUR 50 everything else equals status quo.

12



Destination A: Coherent environmental policy and offshore
| wind farm at 5 km with associated recreational activities.

- B , ‘1 Destination B: Offshore wind farm at 8 km
20 € k / adult with associated recreational activities.
Figure 2: An example of a choice set
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InLC

Individual tourist respondent characteristics model MEAN (Std dev)

Net household income
In intervals of € 500 per month (min €0, max € 2500-3500
€>7000)

Higher education

. . . 51 %
Has done at least 2 years of university studies
Female 59 %
French tourists 73 %
International tourists 27 %%
Of any origin other than French
Northern European
Of Scandinavian, English, Belgian, German, X 26
Swiss, Luxembourgian or Dutch origin.
Age (min 17 yrs, max 81 yrs) 37 years (14.6 years)
Retired X 8

The tourist is retired

Trip Characteristics

Accommodation price in EUR per adult per week (min
€17, max €1125)
Accommodation price in EUR per adult per week (min
€40, max €1125)

Including those living for free with friends or

€202 (€151)

€ 158 (€157)

family
Residing in: _ 42 %
Camp sites
Hotel and B&B 8 %
Friends and family 17 %
Rented house or apartment 26 %
Other (boat, car) 7%
Loyal LR tourists
Those tourists who have spent their vacation
X 52 %

several times at the coastal resort where they
were interviewed, or a neighbouring one.
Visiting tourists
“Visiting friends or family” was an important X 22 %
element of the tourist’s vacation.
Culture, history and patrimony enthusiasts
“History, culture and heritage” were important 15%
elements during the tourist's vacation.
Landscape enthusiasts

“Landscape and nature appreciation” were X 44 %
important elements during the tourist's vacation.

Sea and Sun
Enjoying the “sun and the beach” were important 77 %

elements during the tourist’s vacation.
Table 2: Socio-demographic and trip characteristics of the sample

6. Results

6.1 Latent class covariates

Upon testing of the characteristics of the respondents on the preferences for the attributes in a
conditional logit model and subsequently in a latent class model, we found that the motivations behind
a tourist’s destination choice, as well as their socio-demographic characteristics, were likely to affect
the latent preference segment that the tourist belonged to. In particular, we found that the age of the
tourists, their nationality, their degree of loyalty to the coastal resort community, and their motivations
for visiting the particular resort community where they were interviewed, were significant
determinants of latent membership. Finally, it should be stressed that demographic attributes, like
being French, elderly, etc, does not determine in which segment an individual is situated, but merely
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increases the probably that any individual would be found in the segment determined by the statistical
membership function. Table 2 describes the socio-demographic characteristics of the sample and table
4 describes the membership function.

6.2 Optimal number of segments

The latent class was estimated using NLOGIT version 4.0 and models with 2,3,4 segments were run.
In order to determine the optimal number of segments, the BIC, AIC, the log likelihood and adj p?
were consulted. Table 3 reports their values together with the number of parameters for the three
models. The criteria used — Log likelihood, adjusted p2, AIC and BIC indicates best performance for 3
segments. Furthermore, with less degrees of freedom, some parameters lost statistical significance
when specified in a model with more than three segments. Thus, also from the perspective of
providing clear policy advice, the 3-segment solution was chosen. In each, parameters for the 3"
segment are normalised to zero during estimation. Thus the other two segments must be described
relative to this last segment.

# of

# of segments  parameters  Distribution of segments  Log likelihood Adj p* AlC BIC
2 21 0.65;0.35 2193.73 0.260 1.633 1.679
3 35 0.23;0.42;0.35 -2125.06 0.283 1.591 1.667
4 49 0.26;0.39;0.11;0.24 -2194.38 0.256 1.654 1.765

Table 3: Goodness of fit criteria for 2-4 segment models

6.3 Estimated parameter results

Table 4 shows the class probabilities and the coefficients of the attributes. In clear correspondence
with other studies, the experienced visual disamenity costs for all sample segments decreases, as the
wind farm is located further from the coast. However, we observe a large difference in overall
preference structure between the three tourist population segments. Broadly speaking, segment one
(most likely of French origin, visitors and loyal tourists) and two (most likely of Northern European
origin, loyal tourists, culturally motivated), experience little or no visual nuisance related to the
presence of an offshore wind farm, when for example comparing with the values they attribute to wind
farm associated recreational activities. Together, these two segments correspond to 65% of the tourist
population. On the other hand, the third segment considered the presence of a wind farm to be a visual
nuisance at all distances, although they did consider that a wind farm located 12 km offshore could be
compensated by a coherent environmental policy enacted at the coastal resort community. This
segment of tourists corresponds to 35 % of the underlying sample and they are more likely to consist
of retired French tourists, whose vacation choice is particularly motivated by landscape and nature
appreciation.

Turning more specifically to segment one and two, respondents considered that the invigoration of an
environmental effort at the tourist resort could more than outweigh the visual presence of a wind farm,
whether at 5, 8 or 12 km from the shore. Members of segment two; consisting with greater probability
of younger or mature, Northern European, Loyal LR tourists - are particularly appreciative of a green
policy. This segment furthermore experiences a slight positive utility from the presence of an offshore
wind farm at 12 km from the coast, while segment one enjoys a positive utility when the wind farm is
implanted 8 km from the shore. In regard to deriving welfare scenario estimates, it is debated how to
interpret and use the alternative specific constant (Boxall et al., 2009). Since the parameter for the
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alternative specific constant (ASC) is equal to the one for the status quo, and is both negative and
significant for segments one and three, it either means that the segments have a negative utility
associated with the current situation, or that the WTA/WTP-measure for specific alternatives has to be
upwardly adjusted beyond marginal values, cf. Table 5. In this study we have preferred to solely
consider marginal changes when estimating the value of possible resort community management
scenarios, so as to yield lower bound, conservative estimates.

SEGMENT 1 SEGMENT 2 SEGMENT 3
Northern European, French, retired,
French, Visitors of Cultured, Loyal LR landscape enthusiast,
family or friends, Loyal tourists, Younger and non historically and
LR tourists. mature culturally interested
Average class probability 22.7% 42.1% 35.2%
Utility function
Parameter  Std error Parameter Std error Parameter  Std error
ASC -1.4 0.35*** -0.01 0.15 -0.79 0.1 ***
Environmental policy 25 0.63 **=* 2.46 0.12 **=* 1.07 0.11 **=
WF recreational activities 1.39 0.24 *** 0.87 0.09 *** 0.46 0.1 ***
WF 5 km -1.87 0.40 *** -0.60 0.14 *** -3.84 0.18***
WF 8 km 1.53 0.95 -0.31 0.12 *** -2.08 0.13**
WF 12 km 0.09 0.27 0.66 0.13*** -0.57 0.12 ***
Price -0.06 0.02 *** -0.02 0.00 *** -0.01 0.00 ***
Segment membership function
ASC -1.07 0.40** -0.10 0.32 Q ***
Retired -0.94 0.73 -1.01 0.59* Q ***
Northern European 0.44 0.48 1.10 0.38 *** 0 ***
‘Culture, history and
patrimony’ motivated holiday 0.18 0.66 1.11 0.5** Q ***
‘Landscape enjoyment’
motivated holiday -0.27 0.37 -0.97 0.34 *** Q ***
‘Visiting friends and family’
motivated holiday 0.86 0.37** -0.03 0.33 Q ***
Loyal LR tourist 0.71 0.36** 0.73 0.31* Q ***

Number of observations: 2712
Number of individuals: 339
*Denotes significance at 10% level. **Denotes significance at 5% level. ***Denotes significance at 1% level.

Table 4: Three segment LCM estimates

6.4 Willingness to Accept Compensation and Willingness to Pay

In table 5, the parameter estimates are converted into marginal rates of substitution (WTP or WTA)
according to Eq.3. It is on the basis of these that we will discuss the results. Consulting the model, it is
immediately remarkable that the WTP and WTA vary significantly across the segments. Taking the
example of segment one (visitors and loyal LR tourists), which corresponds to 23% of the sample,
would demand an accommodation price reduction or vacation rebate’ of EUR 29 per week per adult in
order to be induced to go on vacation to a destination with a wind farm 5 km from the coast. If the
wind farm was constructed just 3 km further offshore, at 8 km, this group no longer perceive any
visual nuisance and is willing to pay EUR 24 more per week to see the wind farm at this distance.
When it is 12 km offshore they are indifferent to its presence. Turning to segment two (Cultured,

" For those who were living for free during their vacation.
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Northern Europeans, Loyal tourists), the zero visual-nuisance breaking point apparently lies
somewhere between 8 km and 12 km from the shore. That they are willing to pay an additional EUR
43 in accommodation price to face a wind farm 12 km from the shore may potentially be explained by
a significant environmental consciousness amongst these tourists. Remarkably, this segment is willing
to pay up to EUR 159 more per week for accommodation at a “green” resort community. Equally
noteworthy is that the potential for doing recreational activities in proximity to the wind farm is more
highly valued than the visual nuisance perceived from positioning the turbines just 5 km offshore.
Finally the last segment, which is likely to consist of French, retired, non-loyal tourists, is rather
hostile to wind farm implantation especially when situated 5 or 8 km from the shore. Demanding a
compensation of up to EUR 265 (week/adult) when the wind farm is 5 km from the shore implies that
even if their accommodation was offered for free, they would most likely choose another tourist resort
without a wind farm®. However, with rather pronounced preferences for a coherent environmental
policy (WTP EUR 74 more per week), even this segment of tourists can be induced not to switch
destination and actually enjoy a welfare benefit of EUR 35 (EUR 74-39) if the wind farm is installed
12 km from the shore or further.

SEGMENT 1 SEGMENT 2 SEGMENT 3
Visitors, Loyal LR tourists  Cultured, Northern European,  Retired, French, Landscape
Loyal LR tourists enthusiasts
WTP /WTA in EUR WTP /WTA in EUR WTP /WTA in EUR
% 22.7% 42.1% 35.2%
ASC -21.9 [8.2]*** -0.319.6] -54.6 [7.5]***
Environmental policy 39.2 [2.7]*** 158.7 [6.1]*** 73.6 [5.5]***
WF recreational activities 21.9 [4.5]**= 56.5 [4.9]*** 31.9 [7.6]***
WF 5 km -29.3 [8.8]*** -38.9 [7.7]*** -264.7 [13.2]***
WF 8 km 24.1[10.1]x** -20.3 [7.4]* -143.1 [9.2]***
WF 12 km 1.414.2] 42.8 [9.4]*** -39.1 [7.8]***

WTA / WTP standard errors approximated using the Delta method [squared brackets]
*Denotes significance at 10% level. **Denotes significance at 5% level. ***Denotes significance at 1% level.

Table 5: Latent class marginal WTP / WTA for seaside resort attributes

7. Discussion

Having presented the welfare estimates of the latent class model and the three segments, in the
following discussion we emphasise the role of visual disamenities, the results that arise as a
consequence of specified tourist characteristics, and the implications for the tourist industry. Finally
we discuss some potential caveat of the results.

7.1 Disamenity costs and offshore distance

The general pattern across segments and models is that the requirement for compensation for an
offshore wind farm decreases as its distance from the coast increases (table 5 and table 6 column 1).
This accords well with findings from other studies (Ladenburg & Dubgaard 2007; Krueger, Parsons,
& Firestone, 2011; Miller & Bishop 2007; NFO 2003). However the interesting observation when
using a latent class approach is that the simple “nuisance distance-decay” logic does not hold for all
tourist segments. Notice that for segments one and two the presence of a wind farm is positively
appreciated at 8 and 12 km, respectively. Regarding the visitors (segment one), it may be postulated
that tourists who are more likely to be occupied by the relational aspect of the holiday have different

® The average accommodation price is 202 EUR/week per adult
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landscape criteria from those coming principally for sea, sand, sun, heritage, culture and Languedoc
landscapes. Their demand for an offshore wind farm appears to be stimulated by a certain curiosity,
demanding that the wind farm is neither too far offshore (12 km) where its visibility would be
minimised, nor too close to the coast to cause potentially excessive infringement (5 km). For those
more likely to be of Northern European origin and for whom the culture, history and heritage on offer
in Languedoc Roussillon is important (segment two), one may postulate that a general positive attitude
towards wind farms, or more generally renewable energies, is being weighted against the aesthetic
disutility from seeing them while holidaying. This position is supported by the fact that there is a high
demand from this segment for environmental endeavours. The presence of a North-South European
preference divide was expected prior to the valuation survey, as evidence from focus groups and an
interview with the head of a camping association® suggested that Northern Europeans had a greater
enthusiasm for green initiatives (Pioch, 2010). This again accords well with other studies
demonstrating differences in preference structures regarding vacation places among tourists with
diverse nationalities (Eleftheriadis, et al., 1999; Kozak 2002; Lee & Lee, 2009). To conclude, the
above-mentioned results highlight the subjective nature of landscape preferences, and the extent to
which they are related to the observer’s social and cultural experience, habit, belief system™ and
lifestyle, as suggested by Gee and Burkhard (2010).

7.2 Policy management scenarios

In order to look at the economic impact for the tourism industry of having an offshore wind farm at
different distances from the shore, we have calculated the average WTP / WTA weighted against the
percentage of tourists in each segment. The results are displayed in table 6. The LC model points to a
slight increase in tourist revenues of about EUR 4 per week per adult if the offshore wind farm is
located 12 km offshore, everything else being equal (column 1). As the wind farm approaches the
coast however, the average tourist begins to demand compensation to completely offset the wind farm
presence. If the turbines are only 5 km away from the coast this amounts to a desired compensation as
high as EUR 116. With the average tourist paying EUR 202 per week per adult in accommodation
price, EUR 116 implies that the coastal resort community would need to cut accommaodation prices by
more than 50%, if it wants to maintain the exact same “customer” composition as it enjoys today,
while there is no wind farm. A general trend across the three models is that the presence of a coherent
environmental policy can more than compensate for the visual nuisances caused by the wind farm at 8
km from the coast (column 2). With the simultaneous employment of a coherent environmental policy
and wind farm associated recreational activities, the presence of a wind farm 5 km offshore will not
harm the tourist industry. Furthermore, when located at 8 km, a rise in tourist-associated revenues is
highly conceivable (column 4). Indeed, the statistical estimations suggest that coastal communities
with these features could attract more tourists than the community resorts attract today. While the
authors are not aware of any other study to date that has shown such pronounced willingness to pay
for environmental initiatives at coastal resort communities, studies have shown significant WTP for
onshore and offshore recreation that goes hand in hand with conservation (Dharmanratne et al., 2000;
Seenprachawong, 2003; responsibletravel.com 2004; Sobhee, 2006; Arin & Kramer, 2002; Williams
& Polunin, 2000). Lastly, our results on preferences for wind farms within close view are noteworthy

® Many campsites have installed recycling infrastructure because their Northern European clientele demands it.
% 1n an upcoming paper we look closer at how respondents’ energy policy opinion, concern about climate change and
confidence in wind power technology influences their landscape preferences.
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when comparing them with previous studies. For example, Ladenburg & Dubgaard (2007) show that
disamenity costs can persist at distances beyond 18 km from the shore, while an accumulating body of
research suggests that they tend to zero at large distances (Ladenburg & Dubgaard 2007; Krueger,
Parsons, & Firestone; Bishop & Miller 2007, Landry et al., 2012). In comparison, our results show
that for some individuals there is an amenity value associated with wind farms (provided they are
located at least 8 km from the shore), but it cannot be generalised across the entire population.

No environmental Coherent Reef and wind Coherent environmental
policy, no wind environmental  farm associated policy & wind farm
farm recreational  policy at tourist recreational associated recreational
activities resort activities activities
No wind farm 0€ 101.6 € 39.6 € 1412 €
Wind farm 5 km offshore -115.8 € -14.2 € -76.1 € 254 €
Wind farm 8 km offshore -52.9€ 48.6 € -13.3€ 88.3 €
Wind farm 12 km offshore 43 € 105.9* € 439 € 1455* €

*Further out than 8 km it is practically difficult to envisage recreational activities
Table 6: Welfare estimates (per week per tourist) for every possible destination management scenario

7.3 Implications for the tourist and wind energy industry

At first glimpse, the results point to a potential loss for the tourist industry in the municipalities with a
view of a wind farm at 8 km or less from the shore, everything else being equal. But by using a latent
class model with segment membership, we develop a more refined picture. While the preferences of
segment 3 - more likely to be French, elderly, and/or landscape enthusiasts - confirm the worst fears
of any tourist industry, the fall in tourist revenues from this segment is offset by the apparent attraction
that the wind farm provides to tourists in segment two, when the turbines are installed 12 km from the
coast. From the point of view of the tourist industry, segment two is seemingly a highly desirable
clientele, likely to be of Northern European origin with destination loyalty, enjoying and spending
money on the cultural and historical activities in LR. Placing a wind farm 12 km offshore could thus
precipitate a change in tourist composition in a desirable direction. According to the same logic we
stipulate that the compensation requirements associated with a wind farm located 8 km from the shore
may be attenuated as the tourist composition changes. Segment three tourists will refrain from visiting
the resort community, while segment one will be further enticed. If a wind farm is proposed closer
than 8 km from the shore, our policy recommendation is that the concerned municipalities endorse a
series of efforts to improve the sustainability of the tourist destination, using the wind farm to signal
this effort (column 2 and 4 table 6). This strategy will also favour the creation of a destination image
in significant contrast to that of the neighbouring community resorts. Studies show that endeavours to
build or improve the image of a destination may be a good investment, because the influence of
destination image is not limited to the stage of selecting a destination, but is also linked to the
likelihood of repeat visitation and willingness to recommend it to others (Chen & Tsai 2007; Enrique
Bigné, Sanchez Garcia, & Sanchez, 2001; Bigné Alcafiz, Sanchez Garcia, & Sanz Blas, 2009).

7.4 Caveats of the study

In the current study we have used both WTP and WTA within the same choice sets. A substantial
body of evidence suggests that WTA responses may be several times larger than WTP responses for
the same change (Freeman, 1993; Horowitz & McConnell 2002). In particular, there is evidence of an
“endowment effect” stipulating that individuals who are attached to a certain endowment require a
higher level of compensation to part with something than they would be willing to pay to obtain it
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(Knetsch, 1995). Other authors suggest that the WTP-WTA disparity is more pronounced or likely to
persist only for goods that have few if any substitutes (Hanemann 1991; Shrogren et al., 1994), unlike
the coastal resort communities of Languedoc Roussillon, which all offer relatively homogenous “sun
and sand” products within a few kilometres of each other. In this light we do not expect the WTP-
WTA discrepancy to cause systematic differences in the results, and correcting for this effect was
considered outside the scope of this paper. Finally, hypothetical bias that lead to overstatements of true
WTP is well documented in stated preference methods (Harrison & Rutstrom 2008; List & Gallet
2001; Murphy et al., 2005). In this survey, two segments showed payment requirements or
compensation demands corresponding to about 100% of the weekly accommodation price they were
paying during their stay. We stipulate that this may indicate that some tourists have responded
strategically so as to influence management policies, either by demanding EUR 200 compensation for
remaining at a destination with a wind farm in view or, at the other end, by expressing willingness to
pay an extra EUR 200 for a resort with a coherent environmental policy. Considering the actual
market for ‘green’ tourism, that seems unlikely. Nevertheless, since the ASC is negative for two
tourist segments and dummy coded for the status quo scenario, it is likely to have captured part of the
strategic bidding bias. By evaluating scenarios on the basis of marginal changes alone (i.e. not taking
the ASC into account), our estimates may be considered lower bound, counteracting the strategic bias.
Furthermore, strategic responses and the choice of how to treat the ASC are unlikely to carry over to
the main contributions of the paper: The relative values with respect to the siting of the wind farm,
environmental policy and recreational activities are likely to be affected equally by the use of strategic
bidding.

8 Conclusion

While transmission, construction, and maintenance costs typically rise with increased distance, the
economics of offshore wind power in the near-shore environment is such that disamenity costs decline
as distance from coast increases (Krueger, Parsons, & Firestone, 2011). Our results indicate that the
impact of wind farm disamenity costs on tourism revenues tends to zero, somewhere between 8 and 12
km. The study also showed that there is large heterogeneity in the tourists’ preferences. While most
respondents experience some visual nuisance associated with wind farms, the degree and thus their
corresponding compensation requirements decrease when they are; younger or mature, of Northern
European origin, frequent visitors to the Languedoc Roussillon, and when their vacation is partly
motivated by the objective of visiting friends and family or enjoying cultural and historical
experiences, aside from ‘sun and sand’ tourism. We also showed that there is considerable scope for
‘greening’ the tourist communities, a strategy which could be boosted in the presence of a wind farm
particularly given its significant signalling effect. A green image may, in turn, further facilitate
increased destination loyalty or recommending behaviour (Chen & Tsai, 2007). Our results suggest
that those tourists who experience the smallest visual nuisance from wind farms are either motivated
by the prospect of visiting friends and family or are of Northern European nationality, the latter being
a much sought after clientele within the tourist industry. All segments are WTP a significant amount
for a coherent environmental policy. Ultimately, this implies that a wind farm 8 km from the shore
could be more than compensated for through the simultaneous ‘greening’ of the tourist resort. A rise in
tourist related revenues is further conceivable if the wind farm is associated with artificial reefs and
recreational user access. Ideally the results from a stated preference study, like this one, should be
compared to revealed observations from other locations. The current study however has the advantage
of investigating a specific case of considerable interest. It helps to indicate the potential implications
for tourism of installing a wind farm in close proximity to ‘sun & sand’ community resorts. Overall,
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we make two policy recommendations. First, everything else being equal, it is in the interests of the
tourist industry that wind farms are installed 12 km offshore in the Languedoc Roussillon. At this
distance our results predict a slight rise in tourist visitation numbers, but also a change in the
composition of the tourist clientele in the desired direction. Secondly, and alternatively, wind farms
can be located as close as 5 km from the shore, if they are accompanied by wind farm associated
recreational activities and a coherent environmental policy at the coastal community resort.

21



References

Agasse, A. (2010). Eoliennes en mer: un appel d'offres de 10 milliards d'euros en septembre. 24th of August
2010. Agence France Presse. Retrieved 10/12/2011 from URL.:
http://www.google.com/hostednews/afp/article/ ALegM5grNmJeJAKOzxzTnv8TPA-Rx1sJQ

Arin, T., & Kramer, R. A. (2002). Divers' willingness to pay to visit marine sanctuaries: an exploratory study,
Ocean & Coastal Management, VVolume 45, Issues 2-3, 171-183.

Bachis, E., Foster, C., & McCabe, S. (2009). Environmental Initiatives by Tourism Small and Medium
Enterprises in Six European Regions - Current practices, indicators and benchmarks. p1-79. Report by the
Chambers Active for Sustainable Tourism. The Christel De Haan Tourism and Travel Research Institute,
University of Nottingham.

Bateman, I. J., Day, B., Hanemann, M., Hanley, N., & Hett, T. (2002). Economic Valuation with Stated
Preference techniques, A Manual. Cheltenham, UK. Edward Elgar.

Bech, M., & Gyrd-Hansen 2005. Effects coding in discrete choice experiment. Health Economic, 14, 1079-1083.

Bigné Alcafiiz, E., Sanchez Garcia, I., & Sanz Blas, S., (2009). The functional-psychological continuum in the
cognitive image of a destination: A confirmatory analysis. Tourism Management, 30, 215-723

Bishop, I.D., & Miller, D.R. (2007). Visual Assessment of Off-shore Wind Turbines: The Influence of Distance,
Contrast, Movement and Social Variables. Renewable Energy, 32, 814-831.

Boxall, P.C., Adamowicz, W.L., 2002. Understanding heterogeneous preferences in random utility models: A
latent class approach. Environmental and Resource Economics 23(4), 421-446.

Boxall, P., Adamowicz, W. L., & Moon, A. (2009), Complexity in choice experiments: choice of the status quo
alternative and implications for welfare measurement. Australian Journal of Agricultural and Resource
Economics, 53(47), 503-519.

Gee, K., & Burkhard, B. (2010). Cultural ecosystem services in the context of offshore wind farming: A case
study from the west coast of Schleswig-Holstein. Ecological Complexity, 7, 349-358.

BRL (2003). Schema de reference des services de 1’etat en Languedoc Roussillon pour I’implantation
d’éoliennes en mer. Phase 1: Analyse des impacts prévisibles et recommendations Montpellier: The Region of
the Languedoc Roussillon. Retrieved the 10™ of Jan 2011 from URL: http://www.languedoc-
roussillon.ecologie.gouv.fr/eolien/smnir/phase%201/rapportPhasel.pdf.

BWEA (2006). British Wind Energy Association The Impact of Wind Farms on the Tourist Industry in the UK;
London, UK, 2006; pp. 1-23.

Cabanis, M., & Lourie, S. (2010). Personal Communication, 2010. SM2 Solutions Marines, Stratégies des
territoires de la Mer, 2 Place Viala - 34060 Montpellier, tel : +33 (0) 4 99 23 24 00.

Chen, C-F., & Tsai, D. (2007). How destination image and evaluative factors affect behavioral intentions?
Tourism Management, 28, 1115-1122.

ChoiceMetrics (2010). Ngene 1.0.2 USER MANUAL & REFERENCE GUIDE. The Cutting Edge in
Experimental Design. Available from http://www.mediafire.com/?z0z0zzzytjn

Conseil municipal Portiragnes (2011). Comte rendu du Conseil Municipal le 29 juillet 2010. Retrieved the 10"
of Jan 2011 from URL:http://www.ville-portiragnes.fr/files/Conseil%20municipal%202010/CM-27.07-2010.pdf

CSA (2003). Impact potentiel des éoliennes sur le tourisme en Languedoc-Roussillon, France. Synthése de
Sondage. 5 p. The region Languedoc Roussillon and institute CSA.

Dalton, G.J., Lockington, D.A., & Baldock, T.E. (2008). A Survey of Tourist Attitudes to Renewable energy
supply in Australian hotel accommodation. Renewable Energy, 33(10), 2174-2185.

22


http://www.google.com/hostednews/afp/article/ALeqM5grNmJeJAKOzxzTnv8TPA-Rx1slJQ
http://www.languedoc-roussillon.ecologie.gouv.fr/eolien/smnlr/phase%201/rapportPhase1.pdf
http://www.languedoc-roussillon.ecologie.gouv.fr/eolien/smnlr/phase%201/rapportPhase1.pdf
http://www.mediafire.com/?z0z0zzzytjn
http://www.ville-portiragnes.fr/files/Conseil%20municipal%202010/CM-27.07-2010.pdf

Devine-Wright, P. (2005). 'Beyond NIMBYism: towards an integrated framework for understanding public
perceptions of wind energy'. Wind Energy, 8(2), 125-139.

Dharmanratne, G. S., Yee Sang, F., & Walling, L.J. (2000). Tourism potentials for financing protected areas.
Annals of Tourism Research, 27(3), 590-610.

Dimitropoulos, A., & Kontoleon, A. (2009). Assessing the determinants of local acceptability of wind-farm
investment: A choice experiment in the Greek Aegean Islands. Energy Policy, 37, 1842-1854.

Dixon J.A., Scura L.F., and Van’t Hof T., 1993. Meeting ecological and economic goals: marine parks in the
Caribbean. Ambio, 22 (2-3), 117-25.

Ek, Kristina. 2006. “Quantifying the Environmental Impacts of Renewable Energy: The Case of Swedish
Wind Power.” In ed. David W. Pearce. Environmental Valuation in Developed Countries: Case Studies (pp.
181-210). Northampton, MA: Edward Elgar Publishing.

Enerzine (2011). Eolien 2020: la France ne tiendra pas ses engagements. Published the 12th of Jan 2011.
Retrieved January 10th 2011 from URL: http://www.enerzine.com/3/11126+eolien-2020---la-france-ne-tiendra-
pas-ses-engagements+.html

Enrique Bigné, J., Sanchez Garcia, |, & Sanchez, J. (2001). Tourism image, evaluation variables and after
purchase behavior: Inter-relationships. Tourism Management, 22(6), 607-616.

EWEA (2010). Wind in power 2009 European statistics. February 2010. Retrieved 05/10/2011from URL:
http://www.ewea.org/fileadmin/ewea_documents/documents/statistics/general stats 2009.pdf

Firestone, J., & Kempton, W. (2007). Public opinion about large offshore wind power: Underlying factors.
Energy Policy, 35, 1584-1598.

Frantal, B., & Kunc, J. (2011). Wind turbines in tourism landscape: Chech Experience. Annuals of tourism
research, 38(2), 499-519.

Freeman, A. M. (1993). The Measurement of Environmental and Resource Values: Theory and Methods.
Resources for the Future, Washington DC.

Gee, K., & Burkhard, B. (2010). Cultural ecosystem services in the context of offshore wind farming: A case
study from the west coast of Schleswig-Holstein. Ecological Complexity, 7, 349-358.

Gordon, G. (2001). Wind, energy, landscape: Reconciling nature and technology. Philosophy and Geography,
4(2), 169-184.

Government portal (2011). Five offshore wind farms installed by 2015. 31* of January 2011. Retrieved
05/10/2011from URL: www.gouvernement.gouv.fr/gouvernement/cing-parcs-d-eoliennes-en-mer-installes-d-
ici-a-2015-0

Greene, W. H. (2002). Econometric Analysis (4™ Ed.). Prentice Hall, New Jersey.

Guipponi, P. (2011). Eoliennes dans la région, c’est non a I’offshore. The midi Libre, Monday the 24th of
January. Retrieved 10/12/2011 at: http://www.sortirdunucleaire.org/actualites/presse/affiche.php?aff=9977.

GWEC (2011). GLOBAL WIND 2010 REPORT - Annual market update 2010. Global Wind Energy Council,
Bruxelles. Retrieved 05/10/2011from URL: http://www.gwec.net/index.php?id=8"

Hamilton, J. M. (2007). Coastal landscape and the hedonic price of accommodation, Ecological Economics, 62
(3-4), 594-602.

Hanemann, W. (1991). Willingness to pay and willingness to accept: how much can they differ? American
Economic Review 81, 635-647.

23


http://www.enerzine.com/3/11126+eolien-2020---la-france-ne-tiendra-pas-ses-engagements+.html
http://www.enerzine.com/3/11126+eolien-2020---la-france-ne-tiendra-pas-ses-engagements+.html
http://www.ewea.org/fileadmin/ewea_documents/documents/statistics/general_stats_2009.pdf
http://www.gouvernement.gouv.fr/gouvernement/cinq-parcs-d-eoliennes-en-mer-installes-d-ici-a-2015-0
http://www.gouvernement.gouv.fr/gouvernement/cinq-parcs-d-eoliennes-en-mer-installes-d-ici-a-2015-0
http://www.gwec.net/index.php?id=8%60

Harrison, G.W., & Rutstrom, E.E. (2008). Experimental evidence on the existence of hypothetical bias in value
elicitation methods. In: Plott, C., Smith, V.L. (Eds.), Handbook of Experimental Economics Results (pp. 752—
767). New York: Elsevier Science.

Horowitz, J. K., & McConnell, K.E. (2002). A review of WTA/WTP. Journal of Environmental Economics and
Management, 44, 426-447.

INSEE (2008). INSEE - partenaires régionaux - Enquétes de fréquentation-année 2008. Accessed 15th Jan 2010
from URL:

www.insee.fr/fr/themes/document.asp?req_id=1&ref id=15344&page=chiffres/chi0906/chi0906 tabgraph.htm#
cartel

Jimeno, J., (2007). | report — Harnessing the Wind. 7" of October 2007. Philipine Center for Investigative
Journalism. Retrieved 05/10/2011 from URL.: http://www.pcij.org/i-report/2007/wind-power.html

Kasim, A. (2004). BESR in the Hotel Sector. A Look at Tourists' Propensity Towards Environmentally and
Socially Friendly Hotel Attributes in Pulau Pinang, Malaysia. International Journal of Hospitality and Tourism
Administration, 5(2), 61-83.

Klem, M. (1992). Sustainable tourism development, Languedoc-Roussillon thirty years on. Tourism
Management, 13(2), 169-180.

Knetsch, J.L. (1995). Assymetric valuation of gains and losses and preference order assumptions. Economic
Inquiry, 33, 134-141.

Knibiehly, I., Personal Communication (2010). The departmental comitée of Tourism of the Oriental Pyreneese.
16, avenue des Palmiers, 66005 Perpignan Cedex, France.
Email : info@cdt-66.com, tél. : +33 (0) 4 68 51 52 53

Kozak, M. (2002). Comparative assesment of tourist satisfaction with destinations across two nationalities.
Tourism Management, 23(3), 221-232.

Krueger A.D., Parsons, G. R., & Firestone, J. (2011). Valuing the visual disamenity of offshore wind power
projects at varying distances from the shore. Land Economics, 87(2), 268—283.

Kuehn, S. (2005). Sociological Investigation of The Reception of Horns Rev and Nysted Offshore Wind Farms
In the Local Communities; Annual Status Report 2003; Elsam Engineering: Fredericia, Denmark, 2005.

Ladenburg, J., & Dubgaard, A. (2007). Willingness to pay for reduced visual disamenities from offshore wind
farms in Denmark. Energy Policy, 35(8), 4059-4071.

Ladenburg, J., & Dubgaard, A. (2009). Preferences of coastal zone user groups regarding the siting of offshore
wind farms. Ocean & Coastal Management, 52(5), 233-242.

Ladenburg, J. (2010). Attitudes towards offshore windfarms—The role of beach visits on attitude and
demographic and attitude relations. Energy Policy, 38, 1297-1304.

Lecolle, L. (2008). Etat des lieux du tourisme sur le littoral du Languedoc-Roussillon. Pole relais lagunes
méditerranéennes — Conservatoire des Espaces Naturels du Languedoc-Roussillon. Retrieved 05/10/2011 from
URL.: http://www.pole-lagunes.org/ftp/Etat des_lieux_tourisme LR.pdf

Lee, G., & Lee, C. (2009). Cross-cultural comparison of the image of Guam perceived by Korean and Japanese
leisure travelers: Importance-performance analysis. Tourism Management, 30, 922-931.

Lilley, B.M., Firestone, J., & Kempton, W. (2010). The Effect of Wind Power Installations on Coastal Tourism.
Energies, 3, 1-22.

Linao, G. (2007). Philippines hopes northern wind farm the first of many. Published, March 8" 2007 on M&S
News. Retrieved 05/10/2011URL:

24


http://www.insee.fr/fr/themes/document.asp?reg_id=1&ref_id=15344&page=chiffres/chi0906/chi0906_tabgraph.htm#carte1
http://www.insee.fr/fr/themes/document.asp?reg_id=1&ref_id=15344&page=chiffres/chi0906/chi0906_tabgraph.htm#carte1
http://www.pcij.org/i-report/2007/wind-power.html
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235905%231992%23999869997%23310634%23FLP%23&_cdi=5905&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=83af2ba29b393bd670c1f38cc121b436
mailto:info@cdt-66.com
http://www.pole-lagunes.org/ftp/Etat_des_lieux_tourisme_LR.pdf

http://www.monstersandcritics.com/news/energywatch/renewables/features/article 1274373.php/Philippines ho
pes _northern_wind farm the first of many

List, J.A., & Gallet, C.A. (2001). What experimental protocol influence disparities between actual and
hypothetical stated values. Environmental & Resource Economics, 20(3), 241-254.

Louviere, J., Hensher, D.A., & Swait, J. (2000). Stated choice methods: analysis and application. University
Press, Cambridge, England.

Macia, A. (1979). Visual perception of landscape: sex and personality differences. Proceedings of "Our National
Landscape."” USDA Forest Service GNR, PSW-35. pp. 279-286

McFadden, D. (1974). Conditional Logit Analysis of Qualitative Choice Behavior. In: Zarembka (ed). Frontiers
in Econometrics, Academic Press, New York, pp. 105-142.

Mintel (2007). Holiday Lifestyles — Responsible Tourism UK. January 2007. Mintel. London.

MORI Scotland (2002). Tourist attitudes towards wind farms [online]. Retrieved January 10th, 2010, from
British Wind Energy Association Web site: URL.: http://www.bwea.com/pdf/MORI.pdf/

Murphy, J.J., Allen, P.G., Stevens, T.H., & Weatherhead, D. (2005). A meta-analysis of hypothetical bias in
stated preference valuation. Environmental & Resource Economics, 30(3), 313-325.

Nadai, A., & Labussiére, O. (2009). Wind power planning in France (Aveyron), from state regulation to local
planning. Land Use Policy, 26(3), 744-754.

NFO World Group (2003). Investigation into potential impact of wind farms on tourism in Wales, summary
report. Ecodyfi. Edinburgh, UK, 2003; pp.1-21. Retrieved 05/10/2011from URL.:
http://www.ecodyfi.org.uk/tourism/Windfarms_research_eng.pdf/

Pioch, J., Personal communication (2010). President de la Commission Tourisme. Camping Petite Cosse. 34450
VIAS PLAGE.

Lancaster, K.J. (1966). A new approach to consumer theory. Journal of Political Economy, 74(2), 132-157.

Landry, C.E, Allen, T., Cherry, T., & Whitehead, J.C., (2012). Wind turbines and coastal recreation demand.
Resource and Energy Economics, 34(1), 93-111.

Responsibletravel.com (2004). Had Enough? Survey. Retrieved 05/10/2011 from URL.:
http://www.responsibletravel.com/copy/had-enough-survey-results

Riddington, G., McArthur, D., Harrison, T., & Gibson., H. (2010). Assessing the Economic Impact of Wind
Farms on Tourism in Scotland: GIS, Surveys and Policy outcomes. International journal of Tourism Research,
12, 237-252.

Seenprachawong, U. (2003). Economic valuation of coral reefs at Phi Phi Islands, Thailand. International
Journal of Global Environmental Issues, 3(1), 104-114.

Shogren, J.F., Shin, S.Y., Hayes, D.J., & Kliebenstein, J.B. (1994). Resolving differences in willingness to pay
and willingness to accept. American Economic Review, 84, 255-270.

Sobhee, S.K. (2006). Fisheries biodiversity conservation and sustainable tourism in Mauritius. Ocean and
Coastal Management, 49(7-8) 413-420.

Statkraft (2010). Smgla vindpark factsheet. Retrieved 24" of April 2012 from URL:
http://www.statkraft.no/Images/Faktaark%20Sm%C3%B8la%20vindpark_tcm10-17663.pdf

Stephenson, J. (2008). The cultural values model: An integrated approach to values in landscapes. Landscape
and Urban Planning, 84, 127-139.

25


http://www.monstersandcritics.com/news/energywatch/renewables/features/article_1274373.php/Philippines_hopes_northern_wind_farm_the_first_of_many
http://www.monstersandcritics.com/news/energywatch/renewables/features/article_1274373.php/Philippines_hopes_northern_wind_farm_the_first_of_many
http://www.ecodyfi.org.uk/tourism/Windfarms_research_eng.pdf/
http://www.statkraft.no/Images/Faktaark%20Sm%C3%B8la%20vindpark_tcm10-17663.pdf

Svendsen, A. (2010). Nysted offshore windfarm, tourism and housing prices. Presented at the conferenc of
“development of offshore in France and Germany” 26" and 27" of October 2010, Bremerhaven, Wab
windenergie agentur. Retrieved 10/12/2011 from URL.: http://www.wind-
eole.com/fileadmin/user_upload/Downloads/Konferenzen/Offshore 2010 Bremerhaven/praesentationen/Anne
Svendsen__Nysted Denmark.pdf

Tearfund, (2002). Worlds Apart; A call to Responsible Tourism. Tearfund, London.

TNS (2008). Our Green World. An international survey covering 17 countries into how green we really are.
Research Report. December. www.tnsglobal.com.

Train, K. (2009). Discrete Choice Methods with Simulation. Cambridge University Press, New York, 334 pp.
Second edition, 2009.

Warren, C. R., Lumsden, C., O'Dowd, S., & Birnie, R. V. (2005). Green on green': public perceptions of wind
power in Scotland and Ireland. Journal of Environmental Planning and Management, 48(6), 853-875.

Wilhelmsson, D., Malm, T., & Ohman, M. (2006). The influence of offshore windpower on demersal fish, ICES
Journal of Marine Science, 63, 775 — 784.

Williams, 1.D., & Polunin, N. (2000). Differences between protected and unprotected reefs of the western
Caribbean in attributes preferred by dive tourists. Environmental Conservation, 27(4), 382-391.

Wolsink, M. (2010). Near-shore wind power - Protected seascapes, environmentalists' attitudes, and the
technocratic planning perspective. Land Use Policy, 27, 195-203.

26


http://www.wind-eole.com/fileadmin/user_upload/Downloads/Konferenzen/Offshore_2010_Bremerhaven/praesentationen/Anne_Svendsen__Nysted__Denmark.pdf
http://www.wind-eole.com/fileadmin/user_upload/Downloads/Konferenzen/Offshore_2010_Bremerhaven/praesentationen/Anne_Svendsen__Nysted__Denmark.pdf
http://www.wind-eole.com/fileadmin/user_upload/Downloads/Konferenzen/Offshore_2010_Bremerhaven/praesentationen/Anne_Svendsen__Nysted__Denmark.pdf

Documents de Recherche parus en 2012'

DR n°2012 - 01: Abdoul Salam DIALLO, Véronique MEURIOT, Michel TERRAZA
« Analyse d'une nouvelle émergence de l'instabilité des prix des
matiéres premieres agricoles »

DR n°2012 - 02 : Emmanuel DUGUET, Christine Le CLAINCHE
« Chronic Ilinesses and Injuries: An Evaluation of their Impact on
Occupation and Revenues »

DR n°2012-03:  Ngo Van LONG, Antoine SOUBEYRAN, Raphael SOUBEYRAN
« Knowledge Accumulation within an Organization »

DR n°2012 - 04:  Véronique MEURIOT
« Une analyse comparative de la transmission des prix pour
I'orientation des politiques publiques : le cas du riz au Sénégal et au
Mali »

DR n°2012-05:  Daniel SERRA
« Un apergu historique de I'économie expérimentale : des origines
aux évolutions récentes »

DR n°2012 - 06 : Mohamed CHIKHI, Anne PEGUIN-FEISSOLLE, Michel TERRAZA
« Modélisation SEMIFARMA-HYGARCH de la persistance du cours du
Dow Jones »

DR n°2012 - 07 : Charles FIGUIERES, Fabien PRIEUR, Mabel TIDBALL
« Public Infrastructure, non Cooperative Investments and
Endogenous Growth »

DR n°2012-08:  Emmanuel DUGUET, Christine LE CLAINCHE
« The Impact of Health Events on Individual Labor Market
Histories : the Message from Difference in Differences with
Exact Matching »

DR n°2012 - 09: Katrin ERDLENBRUCH, Mabel TIDBALL, Georges ZACCOUR
« A Water Agency faced with Quantity-quality Management of a
Groundwater Resource »

! La liste intégrale des Documents de Travail du LAMETA parus depuis 1997 est disponible sur le site internet :
http://www.lameta.univ-montpl.fr



DR n°2012 - 10: Julia de FRUTOS, Katrin ERDLENBRUCH, Mabel TIDBALL
« Shocks in groundwater resource management »

DR n°2012 - 11: Vanja WESTERBERG, Jette Bredahl JACOBSEN, Robert LIFRAN
« The case for offshore wind farms, artificial reefs and
sustainable tourism in the French Mediterranean »



Contact :

Stéphane MUSSARD :  mussard@lameta.univ-montpl.fr



mailto:mussard@lameta.univ-montp1.fr

“‘M




