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Abstract: This study analyses the impacts of environmental amenities associated with agricultural
and silvicultural land use on the price of rural tourism accommodation in Asturias (Spain). A hedonic
price model that relates the price of rural accommodation to environmental amenities as well as
equipment, services offered, and the locational characteristics of the accommodation is estimated.
The rural accommodations in the study are the self-catering cottages, the intrinsic features of
which promote the development of rural tourism sustainability. Geographic information systems
(GIS) data are used to measure the location and the proximity to amenities of these self-catering
cottages. The main results indicate that agricultural land use has an important impact on the price
of accommodation in self-catering cottages. Specifically, a high percentage of grassland in the
municipality where the self-catering cottage is sited has a positive effect on rental prices, while a high
percentage of arable crops has the opposite effect. The analysis is interesting for decision-making in
the context of environmental policies, land use conflict resolution, and rural tourism sustainability.

Keywords: environmental amenities; geographic information system; hedonic price model; rural
heritage; rural land use; rural tourism sustainability; self-catering cottages

1. Introduction

Agricultural, livestock, and forestry land uses affect their environmental surroundings, producing
simultaneous positive externalities, including the protection of natural resources, open spaces, and
wildlife habitats, and negative externalities such as pollution from fertilizers and pesticide [1], the
degradation of the landscape due to buildings housing livestock, and air/water pollution resulting
from manure surpluses [2]. The valuation of these externalities is essential for designing more effective
environmental policies, but there is no market for them. Several methods exist in the economic
literature to correct this deficiency such as contingent valuation, hedonic method, travel cost, damage
avoidance cost, and multi-criteria techniques. This study deals with the hedonic price method [3]
applied to rural environmental issues.

Applications of hedonic methods to the environmental field are based on the observation that
some heterogeneous goods or services are valued by a number of economic and environmental
characteristics; thus the decomposition of the price of the good or service can reveal information
on the value of those characteristics [4]. In this paper, the heterogeneous service is rural tourism
accommodation. The hedonic method takes into account the relationship between the price of rural
accommodation and its environmental quality, and this makes it possible to obtain the implicit price of
the environmental amenities.
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The study is carried out at a regional level because, in Spain, many policies bearing executive and
legislative power have been transferred to the regions. Hence, this provides a framework reflecting
substantial differences in the actual regional configuration of rural environments and tourism.

Our study explores the impacts of environmental amenities associated with agricultural and
silvicultural land use on the price of self-catering cottages for the municipalities in the Autonomous
Community of Asturias in the North of Spain. The self-catering cottages are autonomous and
independent rural buildings that reflect the traditional architecture of the area and are rented for
exclusive use by tourists.

Geographical Information Systems (GIS) data are used to measure the location and the proximity
to amenities of rural tourism accommodation. The use of Geographical Information Systems (GIS) and
the availability of geo-referenced information on environmental quality have increased the flexibility
with which environmental amenities can be linked to house locations, allowing for the improved
accuracy of proximity to natural characteristics in hedonic method studies [5].

Applications of the hedonic method to analyse the interrelationships between the price of rural
tourism and agriculture land use are scarce [6–9], and none of the models in the above studies are
specified with GIS measures. However, GIS is useful for obtaining local environmental information
and including local environment variables in the hedonic models, addressing the problem of omitted
environmental variables bias [10]. Therefore, a contribution of this article to the literature in this field
is the application of the hedonic method with GIS measures.

The results could prove valuable for decision-making with respect to environmental policies.
They can be used to design environmental subsidies and taxes and may serve as a starting point
for applied cost-benefit analysis to assess environmental improvement. Moreover, the results are
interesting for accommodation managers and owners who seek to optimize their investment, for
the tourist administration when designing tourism policies, and, finally, for tourists by facilitating
information to help them choose their accommodation.

The paper is structured as follows: Section 2 presents a brief review of the literature on the
subject. Section 3, Materials and Methods, describes the study area, that is, Asturian geography and
the region’s environmental surroundings, and explains the methodology used, providing a descriptive
analysis of the data and variables included in the empirical analysis. Section 4 presents the empirical
analysis and the discussion of the results. Finally, Section 5 presents the most important conclusions
that can be drawn from the study.

2. Literature Review

The use of traditional rural buildings for tourism is considered sustainable when the main
reference is made to the preservation of the cultural heritage they represent and the conservation of
the countryside where they are located. This was one of the main objectives of European Policy on
rural tourism [11–13].

Several works consider this issue, highlighting heritage as a catalyst for rural regeneration.
In this regard, the studies of Prideaux [14], Porto et al. [15], De Montis et al. [16], and Leanza
et al. [17] should be noted as they analyze the viability of recuperating rural buildings for use in
tourism. Prideaux [14] analyses the viability of a rural heritage tourism development programme in
the Australian Queensland Heritage Trails Network. To achieve this object, he compares the project
selection criteria adopted by the Queensland Heritage Trails Network with the community consultative
process used to establish the feasibility of a Rural Heritage Interpretation Centre proposed for Gatton
Shire in southeast Queensland. Porto et al. [15] and Leanza et al. [17] design a planning strategy for a
tourist itinerary located in rural areas of southeastern Sicily. The Donnafugata Castle is chosen as a
specific heritage site, and it connects several heritage attractions located in the rural area surrounding
the castle. De Montis et al. [16] analyse the viability of installing a scatted hotel accomodation (albergo
diffuso) in an old abandoned rural Italian village.
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Others studies [18,19] deal with the need to conserve and protect rural architectural heritage.
Garcia and Ayuga [18] propose a method for the study of building reuse, and some of the common
mistakes made in this type of work are discussed for Spain. Porto and Gascone [19] carry out a study
aimed at the characterization of the building materials and techniques used for the construction of
a number of building components that make up the external envelope of traditional rural buildings.
The application of the method to a homogeneous area of the Etna Regional Park (Italy) highlighted the
need to improve the technical norms of the park’s Territorial Coordination Plan to respect the building
characteristics of the traditional rural buildings located in the protected area.

In their study on Tuscany concerning different mechanisms that either enable or hinder the
transition of rural economies towards tourism, Randelli et al. [20] consider the contribution of tourism
in the recovery of farmhouses but, at the same time, warn against the urbanization of rural areas with
new buildings.

LePan and Barbieri [21] study agro-tourism in the USA and consider that all policies related to
an increase of on-farm revenues gain importance because they foster the rural economy and protect
rural heritage, with farmers increasing their efforts to obtain benefits from their own heritage assets.
As Cànoves et al. [22] concluded, rural tourism also provides economic benefits and preserves house
and family heritage.

Therefore, rural tourism and agro-tourism seem to be suitable tools to preserve rural tangible
heritage, but the relationship between tourism and agriculture is very delicate as there has been a
general and gradual abandonment of farming in favour of tourism [8,23]. In addition, the most valued
accommodations are those that are situated in pleasant and quiet surroundings that do not take into
account or avoid agricultural activities [8,24].

The application of the hedonic method to evaluate environmental amenities for the rural tourism
market began in 2000 and can be classified into two main types. A first group of studies analyze
how environmental surroundings influence rural tourism. Taylor and Smith [25] studied the market
power of site-specific environmental amenities, in particular the access to coastal beaches, using the
data for rental prices of beach properties in North Carolina. Hunt et al. use [26] a spatial hedonic
analysis to examine the impact of forest harvesting and other angling site attributes on prices for
trips to Ontario’s fly-in fishing sites. A GIS was used to collect information related to land cover data.
Hamilton [27] analyses the effect that the proximity of coastal and other landscape features has on
rural tourism demand in the coastal district of Schleswig-Holstein (Germany). Mollard et al. [28]
study the role of environmental and regional characteristics used by tourism operators as a means
of differentiating services. Anderson and Hoffmann [29] include spatial econometrics techniques in
their hedonic estimation in order to examine local and special competition for farm tourism services.
Suarez Vega et al. [30] also use spatial econometrics techniques to check the spatial autocorrelation of
rental prices of rural houses in Gran Canaria (Spain). Nelson [31] estimates hedonic price models for
vacation rental houses located near a lake and a ski-golf resort in rural western Maryland (USA).

A second group discusses the interrelationships between rural tourism and agriculture. In this
vein, Le Goffe [7] applies the hedonic method to evaluate some of the external effects of agricultural
activities by examining the price of rural accommodation in Britanny (France). Fleischer and
Tchetchick [8], using a hedonic pricing technique, investigate whether the price of rural tourism
accommodation on working farms differs from accommodation without agricultural activity.
Vanslembrouck et al. [9] examine the impact of agricultural activities on the prices of rural tourism in
Flandes (Belgium). In the same way, Bilbao-Terol and Valdés [6] analyse how the characteristics of
the environment associated with agricultural activities influence the prices of rural accommodation
in Asturias (Spain). Le Goffe [7], Vanslembrouck et al. [9], and Bilbao-Terol and Valdés [6] obtain
that rural tourism market values positively the presence of permanent grassland and negatively the
presence of fodder crops and livestock in the area surrounding the accommodation. In regard to
the presence of forest, Le Goffe [7] and Vanslembrouck et al. [9] obtain a negative but statistically
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insignificant effect on the price of rural accommodation, while Bilbao-Terol and Valdés [6] obtain a
positive and significant effect. Our paper is a contribution to this last group of studies.

3. Materials and Methods

3.1. Study Area

Asturias is one of the 17 Spanish Autonomous Communities and is situated on the northern coast
of Spain. Its extension covers an area of 10,603.57 km2 [32]. Asturias is bordered by the province of
Cantabria to the east, by Castilla y León and the mountain range known as the Cordillera Cantábrica to
the south, by Galicia to the west, and by the Cantabrian Sea to the north (Figure 1).

Its climate is Atlantic with mild temperatures, and it often rains throughout the year; the area is
known for its green landscapes. The Asturian coastline boasts golden sandy beaches with steep cliffs
and inland areas with abundant green valleys, fast flowing rivers, meadows, and lots of pastures for
livestock, including goat, sheep, and cattle farming. In addition, vast wooded areas and forests of oak,
beech, walnut, chestnut trees, and eucalyptus, on the coast, cover the region. The landscape spans from
the coast to smaller mountain ranges finishing in the high mountainous areas of the Picos de Europa in
the Cordillera Cantábrica, which are over 2000 m high.
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According to the data provided by the Asturian Society of Economic and Industrial Studies
(SADEI) [33], the main use of the Asturian countryside in 2014 was forestry (58%), which has been
on a continual increase (in 2010 the figure was 44%), followed by pastureland (30%). Farmland only
represents 2% of the regional area (Figure 2).

Apart from grasslands, the agriculture in Asturias is based on fodder crops for the ranching
industry (livestock) and the cultivation of fruit trees (important to the regional industry of cider) or
other crops such as kiwis or berries [33] (Table 1).
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Industrial Studies (SADEI )from data of the Ministry of Agriculture and Autonomous Resources [33].
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Table 1. Agricultural surface according to crop types (2014).

Cultivation Production

(Km2) (%) (Tons) (%)

Vegetables 6.91 0.20% 10,842 0.88%
Tubers 10.10 0.30% 22,220 1.80%

Legumes 9.00 0.26% 650 0.05%
Cereals 4.55 0.13% 910 0.07%

Fodder crops 201.74 5.91% 816,728 66.19%
Fruit 46.81 1.37% 16,241 1.32%

Flower and plant cultivation 0.20 0.01% 980 0.08%
Grassland 3133.87 91.82% 365,384 29.61%

Source: SADEI and Government of Asturias (Agricultural division) last date: 25/09/2016 [33].

Nature and the countryside are very important aspects of the global governance of Asturias,
which seeks for protected areas to contribute to sustainability (environmental and biodiversity), which
will provide social and economic benefits by supporting local livelihoods. As an indicator, the Sites
of Community Interest (SCI) represent nearly 30% of the total area of Asturias, and the protected
area includes one national park, five nature parks, 10 nature reserves, and 10 protected natural areas,
as well as 40 natural monuments [33–35]. Some zones are protected by different figures at the same
time (see Table 2 and Figure 3).

Table 2. Protected area.

Natura 2000 Network Num Protected Area (Km2) % over Asturias

Sites of Community Interest (SCI) 49 3090.46 29.15
Special Protection Areas (SPAs) 13 2391.72 22.56

Protected Figures Num Protected Area (Km2) % over Asturias

National Park 1 275.54 2.60
Nature Parks 5 1676.92 15.82

Nature Reserves 10 127.02 1.20
Protected Landscapes 10 1373.28 12.95

Protected Natural Areas 40 43.58 0.41
Biosphere reserves 6 2337.78 22.05

Source: SADEI obtained from Sistema de Información Ambiental del Principado de Asturias SIAPA 2015 [33].
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of the Government of Spain [35].

Industry is important in Asturias, especially in the central area, in which over 50% of the total
population of 1,034,681 was concentrated in 2017 [36]. Nevertheless, the services sector has increased
significantly in importance in recent decades, and its contribution to the economy now represents over
70% of the gross value added GVA (see Figure 4). According to statistics from the Tourist Information
System of Asturias [37], tourism activities represent 10.3% of GVA, with 2,204,941 tourists lodged in
collective tourism accommodation; this increasing by 5.03% in 2016. Overnight stays increased by
7.68%, with a total of 5,306,249 [38].
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Figure 4. Gross value added GVA distribution by sector in 2016, shown in percentages Source: National
Statistics Institute INE. Spanish Regional Accounts, First Estimation for 2016 [36].

The Asturian government/ DMO´s (destination management organization) tourism politics logo
or slogan, ‘Natural Paradise’ [32], and regional tourism statistics supported by Tourist Information
System of Asturias [37] reflect that the main strengths of the region’s tourism are nature, the proximity
between the mountains and the coast, the diversity of activities, the gastronomy (cider, beans,
cheese . . . ), and the culture, with monuments that have been declared World Heritage sites by
UNESCO (pre-Romanesque art, unique in the world), archaeological sites, caves, museums, and the
primitive pilgrim route of St James, etc., as well as the great offer of rural accommodation. Asturias also
pioneered the development of rural tourism, opening the first rural hotel in Spain, ‘The Rectory’, in
Taramundi, a small municipality in the interior of the region.
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The development of rural tourism in Spain has been characterized by two remarkable
characteristics [6,22,39–43]. The first one, as occurred in other European regions [20,43–45], was
the presence of the subsidies received from European Funds and Community initiatives such as
LEADER (Liaison Entre Actions de Développement de l'Économie Rurale) or national programmes like
PRODER (Rural Development Project), the goals of which were the socio-economic diversification
of rural economies to stop the depopulation of rural areas and preserve the rural environment and
rural heritage.

The second was the transfer of tourism competences to the Autonomous Communities (Spanish
regional divisions made up of one or more provinces). The competences for legislation, management,
and promotion have been transferred from central to regional government, the latter having full powers
to create regional laws, rules, and regulations. Since 1981, Autonomous Communities have started a
process to regulate tourism activity and rural tourism. This has resulted in considerable disparity as
far as rural tourism legislation is concerned, with large differences, due to regional laws leading to
different typologies and different types of rural accommodation (like names, services included, size,
location conditions) [40,41].

With the transfer of competences, Asturias has its own rules and laws for its tourist sector.
Currently, there are four modalities of rural accommodation in Asturias: rural hotels, rural apartments,
and country houses, which can be bed-and-breakfast cottages or alternatively rented self-catering
cottages. The speciality of agrotourism can be applied to all rural tourism accommodation as long as
customers are offered farming activities. The maximum capacity of the country houses is 15 places,
with a maximum of seven rooms, and they are classified by a three level category system (one, the
minimum, two, or three, the maximum) using the triskele (Celtic symbol) to represent the quality of
their facilities and services.

Self-catering cottages are autonomous and independent rural buildings that respond to the
traditional architecture of the area and are rented for the exclusive use of tourists. Overall, they
are ancient farms or rural dwellings that are re-used for tourism accommodation and are located
nearby or in the centre of a rural village. This kind of accommodation has several advantages from
the point of view of sustainability [16]. Firstly, it does not require further land to be used for the
purpose of constructing new residential buildings. This minimises the environmental impact on rural
areas. Secondly, it prevents the depopulation of small rural towns and promotes the recuperation of
abandoned rural dwellings. Thirdly, it respects the cultural environment and the authenticity of the
accommodation offered [46]. Fourthly, it offers visitors the opportunity of ‘living in the area’ by taking
part in the social life of the village. Finally, it preserves the cultural heritage and the conservation of
the countryside where they are located [20,21].

At the beginning of 2017, in Asturias, there were 1,141 country houses, 234 bed and breakfasts, and
907 self-catering cottages [37]. The growth of self-catering cottages [47] can be explained by the higher
interest and benefits to tourist segments such as families with children or groups of friends [47,48].
On the other hand, the type of businesses that rely on small dwellings rented with a maximum capacity
of 15 places and are run by entrepreneurs whose main job is not tourism and who have a lack of tourism
management skills [49] may prefer renting the lodge as a whole because it is easier to manage and
has fewer costs than an accommodation facility that rents single rooms, which need a diary customer
service [50]. Our study is reduced to self-catering cottages because they are the most numerous, and it
is of interest to have a higher sample in order to carry out the hedonic estimation. Additionally, this
type of lodging is also a link to sustainable heritage.

The Tourist Information System of Asturias [37,47] analyses the tourism demand in Asturias
through a personal survey at tourists’ destinations. The characteristics of rural tourism demand in
Asturias show that the Spanish market represents over the 88% of the total rural demand (Madrid,
Castilla y León, and País Vasco are the main Autonomous Communities) as long as international
demand signifies 7.5% and domestic tourism (Asturian) only 4.5%. The average length of stay of rural
tourists is four to five nights, and they principally used the Internet (88%) to look for information about
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rural accommodation. The services were booked directly with the rural accommodation (no package
trips are used) and were mainly booked via the Internet (34%) or over the telephone (29%). The main
purpose of trips to rural accommodation in Asturias is holidays and leisure, and the main means of
transport used by rural tourists are private motor vehicles (96%). The situation, environment, and price
(quality-price ratio) determine the main reasons why tourists to book certain rural accommodation.
The levels of satisfaction with the visit and lodging are quite high (with a mean of 8 out of 10).

3.2. Methodology

The hedonic price method regards goods or services as a set of characteristics, and their price is
a function of these. The value of each characteristic is its implicit or hedonic price because it cannot
be observed in the real market. However, if a good or service contains enough models with different
combinations of characteristics in the market, the hedonic price can be estimated. The mapping that
determines the market price of a good or service through these characteristics is called the hedonic
price function.

In this section, Rosen’s method [3] is applied to the rural tourism market. It assumes that
the service of accommodation offered by a rural establishment, i, is composed of a vector of
intrinsic or particular characteristics, ci, such as category, capacity, or equipment and a vector of
environmental surroundings, ei, such as agricultural land use, views, landscape elements, wildlife
habitats. Another vector is the location or geographical characteristics, li, which includes the distance
to certain services, places of interest, environmental resources, and amenities. Assuming that the rural
tourism market is in equilibrium and is perfectly competitive, the hedonic price function for rural
accommodation, Pi, is:

Pi = f(ci, ei, li; β,γ,δ) + ui (1)

where β stands for the vector of the coefficients that are estimated for the intrinsic characteristics of
accommodation, γ stands for the vector of the coefficients that are estimated for the environmental
surroundings, and δ is analogous for the location characteristics. The random error is represented by
ui. The hedonic price function is an overview of the various situations of equilibrium for different
valuations of tourism and for different levels of profits of the suppliers.

After Function (1) has been estimated, it allows the prediction of the price of any rural
accommodation with characteristics ci, ei, and li:

P̂i = f(ci, ei, li; β̂, γ̂, δ̂) (2)

In addition, Function (2) allows us to calculate the implicit or hedonic prices for each characteristic.
The hedonic price of a characteristic is equal to both the average marginal willingness of tourists to
pay for an additional unit of the characteristic embedded in the tourism product and also concerns the
amount of money that firms are willing to receive in order to embed the characteristics in the final
product [51]. As a result, the implicit price of individual characteristics can be deduced. For instance,
the hedonic price for an intrinsic characteristic measured in discrete quantities, k(pk) of any tourism
accommodation i can be computed as follows, where c{−k} is the vector of all intrinsic characteristics
but the kth [52]:

p̂k = f(ck + 1, c{−k}; β̂)− f(ck, c{−k}; β̂) (3)

while, for continuous characteristics, the hedonic price for a particular (intrinsic) characteristic is:

p̂k = ∂f(ci, β̂)/∂ck (4)

The hedonic prices are defined as the price of each characteristic in each one of the k implicit
markets, ceteris paribus [53].

The hedonic price method consists of a second stage in which, using the hedonic prices already
calculated (Functions (3) and (4)) in the first stage, the supply and demand equations are estimated for
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each characteristic. In this paper, only the function of hedonic prices is estimated. This is first stage,
as the objective is to discover the implicit price of environmental amenities and it is not necessary to
estimate any supply and demand equation.

3.3. Data and Variables

This section provides a descriptive analysis of the data and variables included in the specification
of the model. The analysis is carried out with regional data from rural tourist accommodation in
Asturias (North Spain). As noted above, there are four types of rural accommodation: rural hotels,
rural apartments, bed-and-breakfast cottages, and self-catering cottages. It is unlikely that these
types of rural accommodation offer the same kind of service [6]. According to the hedonic method,
homogeneity in the service is necessary [27]. Therefore, the study is reduced to self-catering cottages.

In order to carry out the hedonic estimation, the prices of rural accommodation and
their characteristics, that is, intrinsic, environmental, and localization, are needed. The intrinsic
characteristics of self-catering cottages, their addresses, and prices were collected from The Official
Asturias Tourism Accommodation brochure and accommodation register [32]; the most recent data
available are for the reference year 2016. Following a filtering of the registers and database, we obtained
697 self-catering cottages (77% of the total self-catering cottages) with complete and valid information
to analyse.

The choice of environmental characteristics raises difficult questions because of the lack of
ecological indicators to measure externalities [54]. In this study, a global approach is adopted by
measuring the use of land for agriculture and forestry in the municipality in which the cottages are
located [7,9,28,29]. Also, information about the density of livestock in the municipality is provided.
Data of the land use and the density of livestock in the municipality where the cottage is located has
been collected from the Statistical Yearbook of Asturias; the most recent data available are for the
reference year 2014 [33]. Unfortunately, no land use layer is available for Asturias; thus GIS could not
be applied to measure the land use in the areas surrounding of the cottages.

In order to measure the location or geographical characteristics, GIS is used. We merge information
about the locations and the characteristics of cottages and their distances to points of interest such
as beaches, main cities, etc., obtained from three independent sources; The Official Asturias Tourism
Accommodation Guide [32], the Statistical Yearbook of Asturias [33], and the CartoCiudad project [55],
which provides the cartographic database. The data obtained from the first two sources allowed
us to build the thematic database. CartoCiudad is an official cartographic database with national
coverage of the thoroughfares network, defined from the cadastral urban background of all Spanish
cities and villages, which also contains the census and postal districts. This project has been created
from the harmonization and integration of official data provided by several of the main suppliers of
Geographical Information in Spain such as the General Directorate of Cadastre, the Statistical Office,
the Post Office, and the General Directorate of the National Geographic Institute. Due to the fact
that Spain consists of more than 8000 municipalities, the production planning of CartoCiudad was
structured in four years (2006 to 2009) so that it started with the production of the main and biggest
municipalities of Spain (>50,000 inhabitants), and currently it is involved in the generation of the
smallest villages. The main reason for using CartoCiudad is that it provided the most accurate and
disaggregated geographic information for Asturias at the time of our research.

A unique database was built with the aforementioned data using GIS. It is the ability of this
system to reconcile spatial data from different sources, which allows the creation of new data sets.
To do this, the geographic reference (ID (The linkage between symbol and meaning is established by
giving every geographic feature at least one unique means of identification, a name or number usually
just called its ID.)) that allowed us to geo-reference the thematic database was identified. The registered
field in the three databases that enabled us to merge them is made up of the post codes published by
the National Statistics Institute (INE) of Spain.
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Once the data collection has been carried out, the variables used in the hedonic estimation are
defined. The dependent variable in the hedonic estimation is the rental price of cottages per night in
high season as listed in the brochure (PRICE). Of course, the price listed may not match the actual
price. To obtain the actual price, this listed price must be adjusted according to the accommodation’s
filling rate [56]. Since the variable used in the model is the rental price per night in high season, in this
period the filling rate is 100%, with the demand sometimes being even higher so that the contracted
price will not match the brochure price.

The choice of the explanatory variables is based on a thorough review of the literature
on applications of the hedonic method for the valuation of environmental amenities of rural
tourism [6–9,27–31]. They are classified into three types:

- particular or intrinsic variables that are produced by the suppliers themselves
- land use in the areas surrounding the accommodation
- location variables

The particular or intrinsic variables are as follows:

• Category: as noted above, rural accommodation is classified into three different comfort categories.
Two dummy variables have been created, a medium category (MCATEROGY) and a high category
(HCATEGORY), which take a value of 1 if the self-catering cottage is in the medium or the
high category and 0 otherwise. The reference category constitutes the low category. This kind
of variable is included in almost all studies that apply the hedonic method to the tourism
market [6–9,28,29,51,57,58]

• Accommodation capacity (PLACES): the total number of people who could be accommodated
at the same time in the cottage. In addition, this variable is included in almost all studies of this
kind [6,7,9,28–30]

• Wi-Fi available (WIFI): this is a dummy variable, which takes a value of 1 if there is Wi-Fi available
in the cottage and 0 otherwise. In the study of Bilbao-Terol and Valdés [6], the variable included
is Internet access.

• Social network (NETWORK): the number of social networking sites in which the cottage is
advertised. This variable is also included in the study of Andensson and Hoffmann [29]

• Agro-tourism activities (AGRO): a dummy variable, which takes a value 1 if agro-tourism activities
are offered to the visitor. This variable is also included in other studies [8,28,29]

• Pets (PETS): a dummy variable taking a value 1 if pets are accepted. This variable is also included
in the study of Bilbao-Terol and Valdés [6] and in the study of Vanslembrouck et al. [9].

The land use variables included in the estimation according the literature and [6,7,9,27–29] are
as follows:

• Percentage of arable crops of the surface of the total municipality area where the self-catering
cottage is located (CROPS).

• Percentage of forest of the surface of the total municipality area where the self-catering cottage is
located (The surface of uncultivated land is not included) (FOREST).

• Percentage of grassland of the total surface of the municipality area where self-catering cottage is
located (GRASS).

The variable livestock density in the municipality was included in the estimation but was
eliminated due to its high correlation with the percentage of surface of arable crops variable.

The localization or geographical variables were also included in other studies in this
field [6,7,9,28,29]. The localization or geographical variables of the cottages are displayed as follows:

• Distance, measured in metres (m), from each cottage to the nearest beach (DBEACH). The distance
to each beach access point from each cottage was determined using a simple distance calculation



Sustainability 2017, 9, 1688 11 of 17

in a GIS environment. The beach access layer was joined spatially to a central point of each
cottage, and the distance between the two was calculated. All cottages with direct access to the
beach had their distance reset to zero as it was possible to walk directly onto the beach, but all
others kept their distance value to the nearest access point.

• Distance, measured in metres (m), from each cottage to the main city (DCITY). The same method
used in distance to the beach is applied for distance to the city.

• Central zone (CENTRAL) is a dummy variable that take a value of 1 if the cottage is situated in
the central zone of Asturias and 0 otherwise. Asturias is divided into three administrative zones;
east, west, and centre. This variable has been included to test whether the situation is different
across the zones.

• Coastal zone (COASTAL) is a dummy variable taking a value of 1 if the cottage is located in a
coastal municipality.

The variables distance to the motorway closest to the cottage and distance to the railroad were
included in the estimation but were later eliminated because of their high correlation with the variable
distance near the beach.

Table 3 presents descriptive statistics concerning the relevant variables of the study for the
entire sample.

Table 3. Summary statics of the variables for the entire sample (N = 697).

Variable Mean Std. Dev. Min Max

PRICE (€) 119.34 58.24 15 800
MCATEGORY 0.55 0.50
HCATEGORY 0.16 0.37

PLACES 5.49 2.22 2 15
WIFI 0.15 0.36

NETWORK 0.36 0.94 0 6
AGRO 0.01 0.11
PETS 0.36 0.48

CROPS 1.54 1.92 0.04 15.55
FOREST 45.53 9.05 22.12 65.27
GRASS 32.58 7.78 12.03 55.09

DBEACH (m) 17,485.57 14,090.25 260.82 61,513.71
DCITY (m) 3983.84 2849.56 0 15,147.27
CENTRAL 0.23 0.42
COASTAL 0.27 0.44

The Rosen model does not offer any criterion for selecting the functional form of the hedonic
equation so that it has to be determined empirically. Several functional forms have been tested in
the empirical works, including the linear, log–log, semi–log (log–linear), inverse semi–log, quadratic
forms, the Box–Cox transformation, and non–parametric approaches [59,60]. The semi-logarithmic
function has been the most predominantly used in applications of the hedonic method for the tourism
market [25,27,28,51,56–58].

The Ordinary Least Squares estimation method (OLS) and STATA 9.0 software have been used
for estimating Function (1). Heteroscedasticity has been corrected by means of the White procedure.
The existence of autocorrelation in the estimation is determined using the Durbin Watson (DW) test.
The value of the DW indicates that no autocorrelation exists.

4. Results and Discussion

In this study a Box–Cox transformation was considered the dependent variable [61].
The calculation of the maximum-log likelihood Box–Cox shows that λ is slightly closer to a
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semi-logarithmic form; therefore this approach is chosen. Also the log-log form was tested with respect
to the continuous variables, but better statistical results were obtained with the semi-logarithmic form.

Multicollinearity is explored through the variance inflation factor test (VIF) for each explanatory
variable. None of the variance inflation factors calculated exceed the threshold value of four [62]
for any of the variables (mean VIF is 1.45), and therefore multicollinearity is not present. Table 4
shows results of the estimation, which we view as satisfactory, as well as variations in prices for rural
tourism characteristics.

Table 4. Coefficient estimates for model specifications (N = 697).

Variable Coefficient Std. Error

CONSTANT 3.907 *** 0.144
MCATEGORY 0.076 ** 0.025
HCATEGORY 0.195 *** 0.037

PLACES 0.102 *** 0.009
WIFI 0.072 * 0.045

NETWORK 0.022 * 0.012
AGRO −0.050 0.047
PETS −0.074 ** 0.025

CROPS −0.012 ** 0.003
FOREST 0.001 0.002
GRASS 0.004 ** 0.002

DBEACH −0.000004 *** 0.000001
DCITY −0.000005 0.000004

CENTRAL 0.072 ** 0.033
COASTAL 0.112 ** 0.036

Adjusted R-squared 0.446
F-statistic 41.043

Prob (F-statistic) 0.000

* Significant at 10%. ** Significant at 5%. *** Significant at 1%. Dependent variable: the natural logarithm rent price
for high season.

Since the functional form is the semi–logarithmic one, the interpretation of the coefficients is
established by Halvorsen and Palmquist [63]. For instance, if a dummy intrinsic variable has a β

coefficient, the effect on the accommodation’s price of the presence of the characteristic is a change of
(eβ − 1) × 100. Therefore, the coefficient of a continuous variable multiplied by 100 is equal to the
percentage effect on the accommodation’s price for a small change in that variable.

Next, we describe how the different variables included in the model influence the
accommodation’s price. Beginning with the intrinsic variables, all their coefficients are significant at
the conventional levels, except the coefficient for the agro-tourism activities variable that is negative
and non-significant. This indicates that the presence of agro-tourism activities on the accommodation’s
site is not valued by tourists. This result is in line with the studies of Fleischer and Tchetchik [8]
and Mollard et al. [28]. They also obtain a negative and non-significant coefficient. Anderson and
Hoffman [29] find a non-significant coefficient for this variable but with a positive sign.

The signs of the coefficients of the intrinsic variables are in line with our a priori expectations,
except for the acceptance of pets variable, which bears a negative sign. This indicates that allowing
pets has a negative effect on the price of accommodation, which decreases by 7.7%, ceteris paribus. It is
possible that consumers interpret the presence of pets in the self-service cottages as being a source of
dirtiness, unpleasant smells, and insects [56].

The coefficients of the category ranking variables are positive and significant and have a relevant
contribution to the price of accommodation, particularly for the highest category. This is a similar
finding to most of the other studies [6,7,28,51,58]. Therefore, the tenants of cottages pay approximately
8% more if they choose the medium category instead of the low category; this percentage rises to 21.5%
more if they choose the highest category, all other things being equal. For example, the average price
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of a cottage with the mean characteristics of the sample is €88.6 for a low-category cottage, €95.58 for
a medium-category cottage, and €107.67 for the highest category. According to Table 3, the mean
characteristics of the cottage in the sample are (zero when the dummy variable does not reach a mean
of 0.5): a capacity of five people, not advertised in social network, 1.54% arable crops, 45.53% forest,
32.58% grassland, 17,485 m to the beach, 3983.84 m to the capital, medium category, no Wi-Fi, not
agro-tourism, no pets, not central, and not coastal.

As expected, another variable that has a relevant contribution to the rental price is the capacity of
the cottage. The coefficient of this variable indicates that if the capacity of the cottage increases by 1%,
the price increases by 10%, ceteris paribus. For instance, a cottage with the mean characteristics of the
sample has an average price of €70.8 for the lowest capacity, i.e., two people. For the greatest capacity
(up to 15 people), this price increases up to €260. The availability of Wi-Fi increases the accommodation
price by 7.5%, ceteris paribus. The average price of a cottage with the mean characteristics of the sample
is €95.6. If the cottage has Wi-Fi, its price increases to €102.7. It can be concluded that new technologies
are considered particularly important by clients in the case of rural accommodation [49].

The effectiveness of internet advertising in promoting rural tourism increases the price of
accommodation by around 2.2% when a one per cent increase in the number of social networks
is produced. This result may be interesting for managers because they can use these networking sites
to disseminate important information to attract potential tourists.

The percentage of the various land uses in the municipality areas is the first category of the
environmental variables of interest to us here since it allows us to obtain a valorisation of environmental
amenities through the rural tourism market. Among the land use variables included in our model,
two are significant at the conventional statistical levels of significance and the sign of their coefficients
is in accordance with the literature. This indicates that the rural tourism market values the environment
surrounding the accommodations.

The negative coefficient of the arable crops variable indicates that the rural tourism market
values negatively the presence of this type of agricultural land use. Specifically, a 1% increase in the
surface of arable crops in the municipality where the cottage is sited results in a price decrease of
1.2%, all other things being equal. The variable ranges between 4% and 15.5%; thus, if the cottage
is located in a municipality with a higher percentage of arable crops, its price decreases by 13.8%,
ceteris paribus. Vanslembrouck et al. [9] obtain a similar result for the Flemish region. Le Goffe [7] also
obtains a negative effect on the price of accommodation price for this type of land use. Andersson and
Hoffman [29] find a negative effect but for the livestock production variable. In the Asturias region, the
main arable crop is fodder crop production associated with livestock feed. The negative effect of fodder
crops on the cottages’ prices may be due to the fact that fodder crops involve harmful environmental
practices such as the use of fertilizers and pesticides and the destruction of certain species. In addition,
the fodder crop is associated with a high density of livestock, which in turn produce air and water
pollution derived from their organic waste and the degradation of the soil through stabling [6].

To the contrary, the positive coefficient of the grassland variable indicates that the cottage’s price
is positively influenced by this type of agriculture land use. Prices increase by 0.4% when the grassland
area in the municipality increases by 1%, ceteris paribus. This result indicates tourists’ preference for
open spaces and coincides with previous studies [6,7,9]. In addition, forestland is valued positively,
but the coefficient of the variable is not significant.

The coefficients of the localization variables are significant at conventional statistical levels of
significance bearing the expected sign, except for the coefficient of the distance to the main city, which
is not significant. We highlight the relevant contribution to the rental price of the variables for a coastal
zone and the distance to the nearest beach. If the cottage is located in a coastal municipality, its rental
price increases by around 12%, ceteris paribus. In turn, a cottage situated close to a beach is 24.5%
more expensive than the most remotely situated one. These results indicate the attractiveness of a
coastal landscape to the rural tourism market. The main objective of this study is not to analyse this
particular type of environmental amenity, but nevertheless these results are interesting for future work.
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Taylor and Smith [25], Hamilton [27], and Rigall-Torrent and Fluvià [51] all found that the proximity of
the coast exerts a strong influence on the price of accommodation. On the other hand, the coefficient of
the central zone variable indicates that if the cottage is located in the central region, its price increases
by 7.5%. This may be because the central area of the region offers more services and has better means
of communication.

5. Conclusions

In this paper, the hedonic price method has been applied in order to explore the influence of
agricultural land use on the price of self-catering cottage accommodation. In general, the self-catering
cottages are ancient farms or rural dwellings with traditional architecture, which are restored for
tourism use. By promoting these traditional rural buildings, rural tourism reflects sustainability
principles, producing a link between cultural heritage, agricultural landscape quality, and a sense of
local identity.

A contribution of this study has been to utilize the estimated variables derived from GIS to
measure the self-catering cottages’ locations and their proximity to amenities, including environmental
amenities. The use of GIS measures improves the hedonic price model specification since it provides
more accurate value estimates of the location and the proximity to amenities.

We find considerable empirical support to suggest that agricultural land uses have an important
impact on the price of self-catering cottages. Specifically, a high percentage of grassland in the
municipality where the cottage is located has a positive effect on rental prices, while a high percentage
of arable crops has the opposite effect. Although the hedonic prices estimated signify a weak
relationship with environmental amenities such as diversity, quality water and air, and wildlife,
they can be used for decision-making on environmental policies, land use conflict resolution, and
rural tourism sustainability. For example, the public sector can calculate payments to the farmers
for abandoning harmful land use practices or alternatively collect an ecological tax from tourists.
Additionally, the hedonic prices may be used in the application of cost-benefit analysis to assess
environmental improvements. Having said this, our study suffers from limitations because it only
takes into account the benefits obtained for the owners of rural tourism accommodation and not by
other agents such as the owners of rural houses and the public in general.

Another finding of our research is the relevant contribution of other landscape features, in
particular coastal and beach landscapes, on the rental of self-catering cottages as accommodation.
A future line of research could be to analyse the externalities produced by these types of landscapes.

An alternative line of research could be to include non-traditional rural tourism accommodation
in the study (such as hotels, camping, and apartments) and to compare these with the results from the
analysis of self-catering cottages to ascertain the impact of each on rural tourism sustainability related
to heritage and rural preservation.

This paper considers features related to accommodation, and the analysis could be improved by
also considering the characteristics or preferences of the tourists.
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