
Citation: Castro Noblejas, H.;

De Paola, P.; Vías Martínez, J.

Landscape Value in the Spanish

Costa del Sol’s Real Estate Market:

The Case of Marbella. Land 2023, 12,

987. https://doi.org/10.3390/

land12050987

Academic Editors: Maria

Rosa Trovato and Salvatore Giuffrida

Received: 19 March 2023

Revised: 24 April 2023

Accepted: 27 April 2023

Published: 29 April 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

land

Article

Landscape Value in the Spanish Costa del Sol’s Real Estate
Market: The Case of Marbella
Hugo Castro Noblejas 1,* , Pierfrancesco De Paola 2,* and Jesús Vías Martínez 1

1 Geography Department, University of Malaga, Avda. Cervantes, 2, 29071 Malaga, Spain; jmvias@uma.es
2 Department of Industrial Engineering, University of Naples Federico II, Vincenzo Tecchio Sq. 80,

80125 Naples, Italy
* Correspondence: hugocastro@uma.es (H.C.N.); pierfrancesco.depaola@unina.it (P.D.P.)

Abstract: Housing prices are influenced by extrinsic and intrinsic factors. This study aims to high-
light the economic impact of the perceived landscape on single-family houses prices in a Spanish
Mediterranean urban area (Marbella). Considering the landscape an important added value in real
estate markets, this study also explores the landscape elements that contribute the most to the value
of housing. A particularly positive influence of mixed views (urban elements and Mediterranean
scrub) and sea views is detected in the analysis. Sea views are highly requested in the local housing
market, but due to the graded topographical layout of Marbella, it is not very difficult to have sea
views for houses. The low importance of views on natural land areas is worth noting when one of the
attractions of this municipality is that of a highly valued Mediterranean natural environment. Views
on the old town centre are somewhere in between: although the old town centre is highly regarded,
with a generally good state of preservation, the sampled properties have poorer quality perspectives,
with reduced visual basins and views centred on the foreground, usually the houses opposite.

Keywords: landscape value; real estate market; Costa del Sol; geoadditive models; GIS

1. Introduction

Housing is one of the goods considered a right in the United Nations’ Universal
Declaration of Human Rights [1]. However, this good not only fulfils the function of
covering a basic human need, because it is usually commodified through trades and sale
prices. Housing value in terms of use and exchange values implies several phenomena
on its economic valuation, with real estate prices that increase in misalignment with
its characteristics.

Property prices are influenced by extrinsic and intrinsic factors, such as, e.g., mainte-
nance state and quality of materials [2], comfort [3], safety [4–6], energy efficiency [7–12],
social status of its owner [13] and the surroundings [14–17], environmental, historical or
architectural amenities [18]. In the same way, real estate market is also conditioned by
contextual socioeconomic factors [19,20] and the variation in the mode of real estate goods
appreciation [21,22]. These aspects favour the use of advanced hedonic pricing models
based on the survey and statistical analysis of real estate market data.

The econometric analysis of real estate prices can be used for the landscape’s monetary
valuation, considering that real estate prices are receptors of environmental externalities.
In the same way as the position income is integrated into real estate prices, so the value of
environmental externalities and landscape can be estimated measuring real estate price
changes resulting from the environmental variation detected. This analysis type requests
pluriparametric statistical models (e.g., multiple regression or semiparametric models) to
express property prices through a complex function linked to real estate characteristics,
including those relating to the environmental qualification or landscape.

Starting with these considerations, a geoadditive model was applied to measure the
economic impact of the possible perceived landscapes on single-family houses prices in
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a Spanish Mediterranean urban area (Marbella). Geoadditive models (GM) are a variant
of generalized additive models (GAM), the most common nonparametric multivariate
regression technique used for these purposes because they have many advantages, mostly
in small local real estate markets. They help to analyse price variations in the area of
interest, predicting and quantifying in real time where and how prices vary in the urban
context considered, with a possibility to correlate these variations with any phenomenon
or economic effect. Moreover, if penalized splines are combined with techniques of spatial
statistics (kriging), these models allow obtaining spatial maps with high reliability to
support any decisions related to urban investments [23,24].

2. Literature Review

In international literature, many studies applied spatial nonparametric or semipara-
metric additive regressions to the formulation of housing market’s hedonic price models.
Often, these models proved to be the best tools for property price forecasting because
nonlinear models better fit the spatial heterogeneity of and nonlinear relationships between
real estate characteristics and selling prices [23,24].

Mainly, these studies focused on generalized additive models and the so-called “back-
fitting algorithm” [25] as the main resolution tool of additive models based on the available
statistical data [26].

With the objective to limit computational difficulties in estimating the individual
functions of additive models, specific smoothing spline functions are placed and matched.
Currently, smoothing spline functions are of particular interest when working with fuzzy
databases, but also when applied in many scientific fields, e.g., chemistry, natural and
physical sciences, medicine, economy [27]. Semiparametric models applied to real estate
appraisals are currently a subject of specialized literature and, particularly, they focus on
analysing real estate markets and marginal pricing of relevant real estate characteristics [28].

Specifically, in this study, a semiparametric model with geostatistical extension as used
to discern the value of landscape qualities in a local real estate market.

As van der Heide and Heijman pointed out, until the 1970s, landscape was not
considered a relevant economic variable in Western Europe and because of that, it was not
studied in depth by economists [29].

In recent decades, there has been a growing interest in the extrinsic factors influencing
real estate prices or the effects of environmental variables on surrounding areas, albeit in a
disaggregated way: the studies have aimed to isolate specific elements of the environment,
such as the presence of green spaces [30,31], water bodies [32–35] or air quality [36–38].
These variables may reflect the landscape value, but the mentioned studies focus their
analysis considering other aspects such as accessibility or the simple positive or negative
connotation of their proximity. However, the consideration of landscape in an integral way,
especially in the dimension with the greatest impact on the human being, the visual, is
still in the incipient phase due to the complexity of measuring and separating it from other
housing features.

Most relevant studies with this scope have begun to be carried out both on the regional
scale in 2021, such as in the Tuscany region in Italy [39], as well as on the intraurban scale,
in cities like Hong Kong in 2009 and 2011 [40,41], New York in 2021 [42] or Geneva in
2011 [43]. Although quantitative studies are more frequent, because they are more easily
replicable in other territorial units and allow larger statistical samples, there are also studies
that apply qualitative methods such as those by Damigos and Anyfantis conducted in
2011 [44], by Castro, Vías and Mérida in 2022 [45] or by Vizzari in 2011 [46].

More precisely, qualities of neighbourhoods and their surroundings were studied by
Kiel and Zabel in 2008 [47], but the location qualities value is very difficult to express, as
D’Acci affirmed in 2014 [48]. The issue of location quality valuation in monetary terms
usually concerns the relationship between real estate prices and the distance to characteristic
places with the necessary support services and structures: see the studies of Chiang et al.
conducted in 2015 [49] or of Jang and Kang in 2015 [50]. Since hedonic models are the
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preferred tools for expressing the relationship between housing prices and location qualities,
it is worth noting that they often include structural factors that may introduce noise effects
(such as building age, area, etc.): e.g., see the studies of Hui et al. conducted in 2007 [51],
Jim and Chen in 2010 [52], Xiao et al. in 2017 [53]. A wide literature review about hedonic
models is reported in the work of Malpezzi et al. published in 2002 [54]; however, the
analysed studies showed that the real estate characteristics weight varies in significance
and dimension, confirming that every study is specific and valid only for the real estate
market to which it refers. Sirmans et al. also arrived to this conclusion in 2005 [55].

Other recent studies have focused on more specific social aspects of landscape value.
Cellmer in 2023 dealt with the issue of urban landscape value considering it as one among
many “points of interest” (POI), taking into account the number and density of POIs in
the surrounding territory (in Poland), thus reflecting, among other things, the effect of the
degree of urbanization and the city’s spatial structure [56]. Grundel et al. explored in 2022 a
collaborative process for Sweden, namely landscape resource analysis, as a tool to identify
a variety of values and sometimes conflicting interests and to improve communication
about these among different stakeholders by using maps and GIS [57]. In 2022, Martin and
Yepes applied an analytic multicriteria valuation method to estimate the landscape’s eco-
nomic contribution [58]. In 2013, Tagliafierro et al. proposed a multidisciplinary approach
integrating landscape ecology, landscape preference studies and environmental economics
to assess the economic value that people attach to different landscape attributes [59].

3. Materials and Methods
3.1. Study Area

The real estate data sample consisted of 403 single-family houses offered for sale in
2022 and located in the municipality of Marbella (a Spanish Mediterranean town of western
Costa del Sol, see Figure 1).
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tion based on the cartography provided by Andalusian Institute of Statistics and Cartography [60]).

Marbella features a particular topographical connotation. The town is located be-
tween the coastline and a mountain range, which favours the possibility of having wide
panoramic views from numerous urban spaces. If a mild Mediterranean climate and ur-
ban development without traces of industrial use are added to these aspects, the result
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is a residential tourism destination in which the views from houses are a particularly
appreciated characteristic.

3.2. Variables

The variables listed in Table 1 were selected to analyse the Marbella real estate market
and highlight the economic impact of landscape on real estate values.

Table 1. Variables description.

Variable Description

Housing sales price (PRICE) Expressed in euros

Commercial area, the sum of the internal area
and other virtualized secondary

surfaces (AREA)
Expressed in square meters

Housing unit sales price (UPRICE)
Expressed in euros
per square meter

(UPRICE = PRICE/AREA)

Landscape views (VIEW) Expressed in square meters for each view
(natural environment, sea, old town, other)

Qualitative segment of the real estate
market (TYPE)

Three levels: lower-middle,
upper-middle, luxury

Euclidian distance to the sea (DIST) Expressed in meters
Source: authors’ elaboration.

The values of the AREA and TYPE variables were normalised in order to improve
the performance of the mathematical model. These variables were grouped into three
categories considering the specific characteristics of the Costa del Sol real estate market.

3.2.1. Housing Sales Price (PRICE, UPRICE)

Due to the geographical and topographical connotations of Marbella, the average
price per square meter is considerably higher than the average unit price in the rest of the
western Costa del Sol region: the average unit price per square meter in Costa del Sol is
about 2600 euros; in Marbella, it reaches a value higher by 30–35% (about 3400 euros).

The housing prices in the municipality went from about 2300 euros in 2007 to about
4000 euros per square meter in January 2023, recording an increase of about 77% (see
Figure 2). Some intermediate periods after the real estate bubble in 2006 and the world
financial crisis of 2008 must be highlighted in this real estate dynamic, where the prices
dropped to a minimum of about 2050 euros per square meter (November 2013). Thus, from
January 2013 to 2023 the housing prices increased by up to 96% in about ten years, with an
average increase of ca. 0.8% per month [61].

Considering each real estate market segment since July 2011, we can detect uneven
variations for the houses sampled in this study. For the luxury segment, the price increase
rate was ca. 57%, for the upper-middle segment, it was ca. 90%, and for the more affordable
segment, it was ca. 70%. The data sample considered, consisting of 403 single-family
houses extracted from the Idealista Maps website, is distributed across different town areas
(urban centre to periphery). The sample was composed of the real estate listings available
for 2022. Some scientific studies have considered heterogeneous residential spaces, while
others have tried to select units of specific types [62]; in our case, only single-family houses
were sampled to avoid possible biases in the statistical analysis.

The UNI 11612:2015 standard (Italy) introduces the possibility to use asking prices
for real estate appraisal purposes. In particular, when insufficient, undetectable and/or
unreliable real estate trades have occurred in the reference market segment in a recent
period, price requests for similar properties offered for sale can be considered (asking price).
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3.2.2. Commercial Area (AREA)

The property’s commercial area is one of the variables that influences the selling
price the most, and it has been included into the analysis. The different weighting be-
tween the internal surface and other secondary surfaces (gardens, garage, cellars, etc.)
has been considered on the basis of the guidelines provided by the European Valuation
Standards [63].

3.2.3. Landscape View of the House (VIEW)

According to the European Landscape Convention of the Council of Europe [64], land-
scape valorisation has been subject to a growing sensitivity towards less tangible aspects of
landscape experience [65–68]. Due to the combination of its physical characteristics and
cultural relevance, landscape is considered to have a direct impact on the quality of life
of those who experience it. However, this concept involves consideration of a qualitative
distinction from similar places, because they may generate more biases rather than a clarifi-
cation of the processes behind real estate prices. The views of houses can have a varied
composition, combining more or less desirable landscape elements arranged on different
levels, so each view can have a different appreciation. For this reason, a disaggregation of
views into four landscape types was chosen in this study. The views were limited to three
areas with a theoretical positive connotation: natural elements of the sea or mountains,
urban elements of the historic centre, all remaining views with attribution of the same
landscape classification.

3.2.4. Qualitative Segment of the Real Estate Market (TYPE)

A classification into three categories (luxury, upper-middle and lower-middle seg-
ments) was made for the single-family houses sampled. The differentiation criterion was
based on the architectural features of the house, and fieldwork was carried out to evaluate
them. The architectural style, the height–width ratio, the window–wall ratio, as well as the
surrounding buildings are the aspects that were evaluated as priorities in previous studies
and were taken into account [69].
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3.2.5. Euclidean Distance to the Sea (DIST)

In tourist locations, the proximity of a house to the sea can be as decisive element for
its price due to its visual perception [70]. Among other reasons, this is due to the perception
of the sea as a natural recreational resource where such activities as swimming, nautical
sports, sunbathing, etc. can be carried out [71] or the climate-regulating function it exerts
on the nearby environmental and human resources. For all this, the straight-line distance
(Euclidean distance) from the sampled houses to the sea was measured and considered in
this work.

3.3. Dataset Preparation

With the exception of the georeferenced real estate values, all the other data analysed
in this study were generated using a geographic information system through the QGIS
3.28.5 ‘Firenze’ software [71].

The first step consisted in the definition of the landscape information layer charac-
terized by four general landscape levels: three levels with an added value for observers
(mountain, sea, old town) and another level for all the remaining views. This layer had a
five-kilometre extension over the limits of the Marbella municipality for two reasons: on
the one hand, to include the perception of the nearby landscape background; on the other
hand, the houses located in areas near the municipal limits have similar views to the more
central areas.

The second step regarded the definition of the variables related to coastal landscape,
such as proximity and distance to the sea. This was calculated in two different ways: by
measuring the Euclidean distance from the nearest point of the coast to each house using
the ArcMap tool [72] or by analysing the road network by means of a layer obtained from
Open StreetMap [73]. After a preliminary process of shapefile conditioning, an isochronous
map was created based on the traffic speed in each section.

After discovering that the architectural type variable generated noise in the spatial
logic of equation results, a coefficient was applied to the prices according to the architectural
type and finally omitting this variable. A different coefficient was applied to the houses
sampled based on their type.

The last step elaborated the visual basin of each house using a digital surface model
(DSM) with a pixel resolution of five meters provided by the National Geographic Institute
of Spain [74]; the four stages of this process were as follows:

• A viewpoints layer was created for each house sampled in the study area. To do this,
the polygons layer representing the plots of different urban buildings was transformed
into a points layer by calculating the centroid of each polygon (in this case, the layer
had 403 observation points). To this points layer, an attribute referring to the observer’s
standard height (1.65 m) and visibility radius (five kilometres) was applied.

• After configuring the observation points, the visual basins were calculated with the
viewshed algorithm based on the DSM, assuming the default values provided by the
tool in terms of Earth sphericity and the atmospheric refractive index. This calculation
process was performed 403 times, once for each observation point, obtaining a raster
layer with binary values: 0 (not visible) and 1 (visible areas).

• Finally, the visible area value in square meters was calculated for each of the 403 visual
basins. The visible surface was the result of multiplying the number of pixels with
value 1 by the surface of each pixel (25 square meters in this case study).

• The perceived surface characteristics were classified by cross-referencing the informa-
tion of the landscape units that cover the entire study area.

3.4. Model Specification: Penalized Spline Additive Models and Geostatistical Extension

The complexity of the relationship between real estate prices and explanatory variables
was applied to the implementation of a geoadditive model.

Typically, geoadditive models are composed using a semiparametric additive com-
ponent, which serves to express the relationship between the model’s nonlinear response
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and explanatory variables and a model with linear mixed effects that expresses the spatial
correlation of the observed values [75].

The first component involves a low-rank mixed model representation of additive
models. To summarize the process, the case of two additive components is presented.
Suppose that (si, ti, yi), 1 ≤ i ≤ n, represent measurements using two predictors s and t for
the response variable y; in this case, the additive model is as follows:

yi = β0 + f (si) + g(ti) + εi (1)

where f and g are unspecified smooth functions of s and t, respectively. Therefore, if u+ is
defined to be equal to u for u > 0 and 0 otherwise, a penalized spline version of model (1)
involves the following functional form [26]:

yi = β0 + βs · si +
Ks

∑
k=1

uk
s(si − κk

s)+ + βt · ti +
Kt

∑
k=1

uk
t(ti − κk

t)+ + εi (2)

In Equation (2), there is penalization of the knot coefficients uk
s and uk

t, where κ1
s, ....,

κks
s and κ1

t, ...., κkt
t are knots in the s and t directions, respectively. The penalization of uk

s

and uk
t is equivalent to treating them as random effects in a mixed model [75].

Setting β = (β0, βs, βt)T, u = (u1
s, ....., uks

s, u1
t, ....., ukt

t)T, X = (1 si ti) with 1 ≤ i ≤ n,
Z = (Zs|Zt) using the following equations:

Zs = [(si − κk
s)+]1≤i≤n, 1≤k≤Ks , Zt = [(ti − κk

t)+]1≤i≤n, 1≤k≤Kt (3)

the penalized least squares value is equivalent to the best linear unbiased prediction in a
mixed model:

y = Xβ + Zu + ε ; E
(

u
ε

)
= 0 ; cov

(
u
ε

)
=

σ2
s · I 0 0
0 σ2

x · I 0
0 0 σ2

ε · I

 (4)

Model (4) is a variance components model since the covariance matrix of (uTεT)T

is diagonal. The variance ratio σε
2/σs

2 acts as a smoothing parameter in the s direc-
tion. Penalized spline additive models are based on low-rank smoothers as defined by
Hastie [76], considering that linear terms are easily incorporated into the model through
the Xβ component.

At this point, a geographical component can be incorporated by expressing kriging as
a linear mixed model and merging it with an additive model such as model (4) to obtain a
single mixed model (defined as a geoadditive model).

The universal kriging model for (xi, yi), 1 ≤ i ≤ n (yi is scalar and xi represents the
geographical location included in the R2 domain) is as follows [75]:

yi = β0 + β1
Txi + S(xi) + εi (5)

where S(x) is a stationary zero-mean stochastic process and εi is assumed to be an indepen-
dent zero-mean random variable with common variance σε

2 and distributed independently
of S. Prediction at an arbitrary location x0 is performed using the following expression:

y(x0) = β0 + β1
Tx0 + S(x0)

Then, for a known covariance structure of S, the resulting equation is as follows:

y(x0) = β0 + β1
Tx0 + c0

T
(

C + σε
2 I
)−1(

y− β0 − β1
Tx
)

(6)
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where:
C =

(
cov
{

S(xi), S
(

xj
)})

1≤i,j≤n
c0

T = (cov{S(x0), S(xi)})1≤i≤n

For the implementation of Equation (6), we can use the following equation:

cov =
{

s(x), S
(
x′
)}

= Cθ(Şx− x′Ş) (7)

where ŞvŞ =
√

(vTv) and Cθ is a term of the Matérn covariance function. The complete
formulation of the Cθ term corresponds to the following:

Cθ(r) = σ2
x(1 + |r|/ρ)exp(−(r)/ρ) (8)

Equation (8) is the simplest member of the Matérn family and the ρ term can be chosen
with the following rule to ensure scale invariance and numerical stability [76]:

ρ = max1≤i,j≤nŞxi − xjŞ (9)

For all the aspects and issues previously reported, a geoadditive model can be de-
scribed, essentially, as a single linear mixed model as follows:

yi = β0 + f (si) + g(ti) + βT
1 · xi + S(xi) + εi (10)

It we take X = (1 si ti xi
T) with 1 ≤ i ≤ n and Z = (ZsŠZtŠZx), where Zs and Zt are

defined by Equation (3) and Zx = ZΩ−1/2 with the following equations:

X = (1 xi
T)1 ≤ i ≤ n

Z =

[
C0

(
Şxi − κkŞ

1≤k≤K
/ρ

)]
1≤i≤n

Ω =

[
C0

(
Şκk − κk′Ş

1≤k,k′≤K
/ρ

)]
C0(r) = (1 + |r|)exp(−|r|)

The model has the following representation:

y = Xβ + Zu + ε (11)

where

E

us

ut
∼
u

 = 0; cov
(

u
ε

)
=


σ2

s I 0 0 0
0 σ2

t I 0 0
0 0 σ2

x I 0
0 0 0 σ2

ε I

 (12)

Model (10) can be extended to incorporate linear covariates through the Xβ term. The
extension to more than two additive components is straightforward.

4. Results
4.1. Results of View Estimation Calculations

The GIS elaboration of the views perceived by the single-family houses sampled allows
estimating their presence and how they may affect sale prices.

Figure 3 shows that a large proportion of the properties analysed have views on
natural landscape elements with a recognised positive effect on prices, being 94.3% for the
“views on natural land areas” (NTVIEW) and 76.4% for the “views on the sea” (SVIEW).
The value is considerably reduced for the “views on the historic centre” (HVIEW) since the
old town of Marbella has undergone an intense process of urban expansion in the recent
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decades; besides many of the buildings surrounding the old town block it from the outside
due to their larger dimensions. The “other views” variable (OVIEW) includes mixed views
on built urban elements, open spaces and undeveloped areas without a special natural
attraction; a catch-all that covers an important part of this case study, because some of these
views can always be perceived from all the houses sampled.
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Filtering the importance of the different view types, the situation changes considerably.
As can be seen in Figure 4, while almost 83% of the houses with sea views have this element
as the predominant one in their views, for houses with views on natural land areas, only
34.8% enjoy views in which it is the most representative element. For views on the old
town, this situation is generated in very few cases since there are no houses within this
area while the other visible elements, although present in all the houses analysed, only
predominate in 3.5% of cases.
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4.2. Results of the Geoadditive Model

In this section, the results of the semiparametric model described in the previous
section as applied to the real estate sample considered are presented.

For each property of the sample, the asking price and the amounts of some relevant
property characteristics are known, as shown in Table 2. The statistical description of the
variables is reported in Table 3.

Table 2. Statistical description of the variables.

Index UPRICE XCOORD YCOORD DIST NTVIEW SVIEW HVIEW OVIEW

Mean 3639.8183 32.954502 4.0420688 1137.067 3,008,938.2 35,686,576 1755.7692 608,186.41
Std. error 52.901956 0.0242687 7.549 × 10−5 43.180856 123,399.03 2,347,550.5 213.06258 60,654.215
Median 3676.7893 32.976917 4.042123 789 2,640,525 12,581,450 0 169 075

Std.
deviation 1061.9994 0.4871915 0.0015155 866.84964 2,477,218.3 47,126,747 4277.2014 1,217,624.9

Kurtosis 0.75846 1.0935251 0.082315 −1.4045671 0.1256148 0.617069 5.7486999 16.900864
Asymmetry −0.3699597 0.6049463 −0.7866755 0.3475425 0.7122325 1.3360771 2.6072192 3.8223405

Range 6954.3428 2.352083 0.005938 2764 12,782,600 165,089,800 22,650 8,091,100
Minimum 178.41158 32.047947 4.038591 36 0 0 0 175
Maximum 7132.7544 34.40003 4.044529 2800 12,782,600 165,089,800 22,650 8,091,275
Confidence

interval
(95.0%)

103.99904 0.0477095 0.0001484 84.888496 242,588.02 4,615,008.8 418.85603 119,239.07

Table 3. The model’s main results with the estimation of fixed effects for the linear and nonlinear
model components.

Variable Coefficient SE Ratio p-Value

Intercept 5.375 × 105 5.402 × 106 0.09951 0.9207
NTVIEW −7.583 × 10−5 2.270 × 10−5 −3.34100 0.0009
SVIEW 2.470 × 10−6 1.846 × 10−6 1.33800 0.1811
HVIEW −1.136 × 10−2 1.617 × 10−2 −0.70240 0.4826
OVIEW 8.084 × 10−5 8.555 × 10−5 0.94500 0.3448

Variable df spar Knots

f (XCOORD, YCOORD) 12.68 264.8000 34
f (DIST) 18.12 0.1086 100

Based on the real estate data, the following semiparametric model was implemented:

UPRICE = f(XCOORD, YCOORD) + f(DIST) + NTVIEW + SVIEW + HVIEW + OVIEW

where XCOORD and YCOORD are the geographical coordinates; DIST is the distance from
the property to the coastline; NTVIEW is the area of mountain views; SVIEW is the area of
sea views; HVIEW is the area of views on the old town; OVIEW is the extent of views on
other landscape elements.

In the absence of multicollinearity phenomena, given the low correlation between the
explanatory variables, the main verification indices of the model are shown in Table 3.

Determination of the knots for the model’s spatial component and its geographical
coordinates were performed using the space-filling algorithm implemented in the de-
fault.knots.2D function library of the R software [77]. The model was therefore estimated
by the Re.M.L. method using the spm library of the R software.

The nonlinear effects of the model are significant based on the values obtained for
the freedom degrees (df) and smoothing parameters (spar). The values of the obtained
predictions are consistent with the observed data; analysis of the residuals did not show
any abnormality in their structure as well. In the examined area, the spatial distribution
of the real estate unit prices clearly shows how the geographical component affected the
prices of the sampled properties.
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The main result of the model is a graphic interpolation or a thematic map depicting
the real estate unit values in the urban context considered, in which blue and red colours
represent the lowest and highest unit values, respectively (see Figures 5 and 6).
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4.3. Discussion of the Results

The results obtained demonstrate that landscape is an important added value in the lo-
cal real estate market of Marbella, especially in the higher-priced housing segments. In this
way, the study explored the landscape elements that contributed most to the housing values.

A particularly positive influence of “other views” was detected in the analysis, fol-
lowed by “sea views”. The importance of “other views” is striking since this element
is characterized by mixed urban elements and natural ground with no notable wooded
areas. A possible explanation for this positive contribution is exactly a more varied and
complex composition of views, which is more attractive than simpler perspectives (with
the exception of fully sea views, a very rare condition, especially for single-family houses).
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Sea views are highly sought, but due to the graduated topographical and geomorpho-
logical layouts of Marbella, it is not very difficult to have sea views for houses (about 83%
of the sample have about 50% of the views towards the sea).

On the other hand, it is worth noting the low importance of views on natural land
areas when one of the most relevant attractions of Marbella’s territory is a highly valued
Mediterranean natural environment.

The views on the old town centre are less appreciated than all the other types of
views. Although the old town centre is highly regarded, with a generally good state
of preservation, the model results can be partially explained by the fact that the houses
sampled are located in its immediate surroundings, albeit outside this specific area. In
addition, due to the circumstances of this case study, the old town views have poorer
quality perspectives, with reduced visual basins and views centred on the foreground,
usually on the buildings opposite.

Conclusively, a summary of qualitative and quantitative rankings relating to the
different types of landscape views for Marbella can be expressed.

From a merely qualitative point of view, the most valuable landscape view is the
mixed type, followed by the sea view, the views on natural land areas and lastly the views
on the old town.

The interpretation of the results from a quantitative point of view appears to be more
complex. Indeed, the relevance of each landscape element with respect to the others varies
in relation to the specific element considered. This is why, in Table 4, the quantitative
relevance attributable to each landscape element with respect to the others is reported to
have a general indication of the phenomenon.

Table 4. Quantitative relevance attributable to each landscape element with respect to the others.

Other Views Sea Views Natural Land Views Old Town Views

Other views 1.00 32.73 −1.07 −0.01

Sea views 0.03 1.00 −0.03 0.00

Natural land views −0.94 −30.70 1.00 0.01

Old town views −140.52 −4599.19 149.81 1.00

In absolute terms, the greatest economic impact occurs for old town views (1.136× 10−2),
followed by other views (8.084 × 10−5), natural land views (7.583 × 10−5) and sea views
(2.470 × 10−6). The impact of each element must be read in reciprocal terms between
the different types of views, with respect to the amounts and signs that distinguish them
(see Table 4).

5. Conclusions

In this study, the economic impact of the perceived landscape on single-family house
prices in a Spanish Mediterranean urban area (Marbella) was analysed. Considering the
landscape an important added value in real estate markets, this study also explored the
landscape elements that contribute the most to the value of housing.

From a methodological point of view, the versatility of semiparametric models applied
to real estate valuations and the possibilities to measure the influence on real estate prices
of property characteristics were verified, proving their usefulness with an environmental
variable of intangible nature such as landscape. Moreover, the real estate isovalues map
obtained makes possible to have immediate evidence and identify exactly where the
houses have the greatest commercial attractiveness, adequately weighing all the real estate
characteristics. Due to the diffuse opacity of real estate markets, geoadditive models can
help to better interpret the different segments of local real estate markets or even in the
prediction and interpretation of the phenomena related to the genesis of rewards of position
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with reference to the problems of transformation and investments in urban areas affected
by projects or plans and to optimize the choices of the use of goods and resources.

With regard to the social and economic impacts, the current concepts of landscape
value and its protection need to know the economic impacts that this environmental and
cultural resource confers on private economic assets as well as on the community. The
importance of landscape value assessment results does not lie so much in their specific entity
but rather in their potential to provide a reference point for economic operators and decision-
makers called to make choices [78–80]. In the complex issue of landscape protection
and management, the economic dimension is gaining much more relevance. Landscape
is increasingly considered a social element, and therefore an expression of widespread,
common, individual perceptions and value judgments of various kinds, including those
of economic nature whose measurement requires operating principles and schemes not
yet consolidated.

The landscape is a public territorial resource, the value of which is not directly de-
tectable by real estate markets. Knowing the economic impacts of landscape is useful not
only for investment choices, but also because it would allow economic justification for
building interventions, for which sometimes only the indirect and direct costs associated
with the constraints and prohibitions imposed by traditional regulatory tools based on the
protective actions imposed are known.

In perspective, the conclusions drawn from this type of research can have a wide range
of applications: from an increase in the consideration of landscape in territorial planning
for areas with attractive landscapes, hierarchizing the protection of specific territorial units
with landscape value, to more accurate real estate valuation models.
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