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A B S T R A C T

This research analyses the relationship between efficiency, innovation and seasonality of the Spanish coasts
for a five-year period (2015−2019). First of all, the nexus between the level of efficiency and changes in pro-
ductivity, driven by improvements in innovation and/or efficiency, is determined using Data Envelopment
Analysis and the Malmquist Index. Second, this paper proposes a synthetic index to measure seasonality and
assess its connection with efficiency and innovation, using a cross efficiency approach to do so. Results show
how the intensity of seasonality influences efficiency. In addition, it is observed that innovation can offset
possible decreases in efficiency; as such, policies that promote both aspects are needed in the more seasonal
destinations.
© 2022 The Authors. Published by Elsevier España, S.L.U. on behalf of Journal of Innovation & Knowledge. This

is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Introduction

Tourism is currently one of the most important and fastest-grow-
ing economic sectors at an international level (G�omez-Vega et al.,
2019). This activity has been positioned as one of the main pillars in
the development of many regions and countries, as when it is done
properly it promotes growth, creates jobs, attracts investment and
boosts exports (Bampatsou, Halkos & Astara, 2020; Salinas, Guaita &
Martín, 2021). Indeed, the form of implementation and the character-
istics of the development model will determine the benefits gener-
ated, and even the negative impacts that may arise (Guaita-
Martínez, Martín, Salinas & Mogorr�on-Guerrero, 2019;
Martín, Prados, de Castro & Jim�enez, 2021, 2020). One of these factors
that directly influences the final outcome is tourism seasonality
(Martín, Salinas, Rodríguez & Jim�enez, 2017). This tendency affects
many economic sectors, although the tourism sector can be said to be
.
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among those that suffer the most (Cisneros & Fernandez, 2015). In
the academic literature we find very diverse ways of expressing the
concept of seasonality. Seeking a consensus among the proposed def-
initions, tourism seasonality can be described as the variations in the
levels of activity that occur throughout the year in a destination, and
that are expressed through changes in the flows of demand and the
characteristics of the supply (Butler, 1994; L�opez & L�opez, 2006, Mar-
tín, 2018).

Fluctuations in tourism activity can undermine its capacity to
contribute to development (Martín, Salinas & Rodríguez, 2019),
and is a determining factor in business viability (Shen, Li & Song,
2009). Apart from other effects of seasonality on tourism environ-
ments, the lack of continuity in certain activities throughout the
year puts numerous businesses at risk; particularly affected are
destinations with a weak production structure, which are more
vulnerable to variations in demand (Kastenholz & Lopes de
Almeida, 2008). Conversely, business sustainability improves if
the flow of activity is stable throughout the year (Martín et al.,
2017). Coastal destinations suffer especially acutely from tourism
novation & Knowledge. This is an open access article under the CC BY license
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seasonality (Fern�andez, 2003), so research focused on such desti-
nations should be a priority. In these regions, tourism has become
the cornerstone of their economic development (Niavis & Kallio-
ras, 2021) This is because coastal tourism can create major oppor-
tunities based on the huge volume of visitors it attracts
(Apostolopoulos, Apostolopoulos & Gayle, 2002; Gossling, Hall &
Scott, 2018), which entails strong positive externalities and multi-
plier effects (Martín et al., 2019). The driving force behind the
attraction of this type of tourism is the "sea, sun and sand" model
(Hall, 2001). While this model of development offers huge poten-
tial, it involves a number of characteristics that need to be taken
into account: the seasonality and the spatial concentration of
large flows of visitors (Batista e Silva et al., 2018).

This study focuses on the analysis of tourism seasonality in coastal
destinations, specifically the main Spanish coastal destinations. Sev-
eral authors worthy of mention have argued for the need to expand
the research on seasonality in such areas (Niavis & Kallioras, 2021).
Furthermore, the academic literature indicates that there are still
considerable gaps in the quantitative research on seasonality, so
more studies are needed to contribute to an effective treatment of
the problem (Koenig-Lewis & Bischoff, 2005). As Higham and
Hinch (2002) point out, the phenomenon of tourism seasonality,
despite representing one of the most prominent characteristics of
tourism, is one of the least understood. Within the tourism sector,
accommodation activities may be the most vulnerable to fluctuations
in demand, given that they have to deal with a greater magnitude of
fixed capital to be matched with both labor and demand (P�erez-
Granja & Inchausti-Sintes, 2021). Seasonality, in the case of hotels,
tends to damage operational and financial performance, and to
reduce competitive advantage and efficiency (Zhang & Xie, 2021). An
excessive level of seasonality can increase the risk of hotel closure
(Falk & Hagsten, 2018; Vivel-B�ua, Lado-Sestayo & Otero-Gonz�alez,
2019). Hence, the proposed analysis refers to the hotel industry in
coastal areas.

Specifically, this paper explores whether there is any connection
between efficiency, innovation and seasonality in accommodation
services on the different Spanish coasts. In this respect, two research
questions (RQ) are proposed. RQ1: Do advances in innovation trans-
late into higher levels of efficiency? And RQ2: Is there any relation-
ship between the level of seasonality, efficiency and innovation? The
role of innovation is no minor issue when it comes to analysing tour-
ism seasonality. Several authors have directly pointed to innovation
—in its various form—as the key tool for reducing seasonality
(Martín, Jimenez & Molina, 2014; Senbeto & Hon, 2021). The pro-
posed analysis, which seeks to answer the two research questions, is
based on monthly data from the main Spanish coastal areas for a
five-year period (2015−2019). This setting has been chosen due to
the strength and diversity of the tourism product: in 2019, this coun-
try attracted 87.9 million tourists (National Statistics Institute, 2020).
The 8000 km of Spanish coastline and the aforementioned flow of
tourists make this country a leader in international tourism, ranking
as one of the most competitive countries in this sector
(Salinas, Serdeira, Martín & Rodríguez, 2020). As such, the setting for
the research is one of leadership and a high level of competitiveness.

The empirical analysis has been carried out using data envelop-
ment analysis (DEA), the Malmquist Index (MI) and cross efficiency
(CE). All of these are suited to the specific features of the proposed
research, helping to ensure that the results reflect the reality on the
ground. In addition, the construction of a synthetic index (SI)
required the prior calculation of the Gini indices (GI) of each and
every one of the variables used to determine efficiency levels. These
techniques are widely accepted in the field of tourism research
(Karakitsiou, Kourgiantakis, Mavrommati & Migdalas, 2020;
Sharma, Jaisinghani, Joshi, Goyal & Aggarwal, 2021; Zha, Zhu, He, Tan
& Yang, 2020) due to their great flexibility and capacity for yielding
robust results.
2

The rest of the article is structured as follows. The problem under
analysis is set out in section 2, outlining the possible implications of
innovation in tourism seasonality. The methods and variables used
are presented in section 3. The results of the research are analysed in
section 4. Lastly, the conclusions, the contribution of the study and
the limitations are summarized in section 5.

Implications of innovation in tourism seasonality

There are various ways in which tourism seasonality affects the
destinations in question. The main implications of this problem are
detailed below. To that end, four categories of effects have been
defined: environmental, social, labor and economic. From an environ-
mental point of view, the negative effects stemming from seasonality
are associated with the peaks in tourist arrivals. In these peak peri-
ods, greater pressure is exerted on the environment, a large amount
of waste is generated and the natural renewal of resources is hin-
dered (Butler, 1994; Grant, Human & Le Pelley, 1997). From a social
perspective, the implications of seasonality are associated with both
the peaks and troughs. In peak periods, local communities can be dis-
turbed in a number of different ways, while in low season the local
environments can suffer the loss of overly intensive activity, leaving
sad, desolate places (Kuvan & Akan, 2005; Waitt, 2003). The labor
implications of tourism seasonality are a result of the lack of stability
of the tourist activity throughout the year. This seasonal dynamic
impedes job stability, the ability to attract good professionals and
improvements to service quality, therefore contributing to the pre-
cariousness of the jobs offered (Baum, 1999; Mill & Morrison, 1998).
Workers must look for other jobs to compensate for lost income or
save money in peak times (Murphy, 1985). Lastly, the economic
implications of seasonality are also associated with fluctuations in
activity. The existence of trough periods implies an inefficient use of
resources (Georgantzas, 2003; Getz & Nilsson, 2004; Rosell�o, Riera &
Saus�o, 2004), reducing return on investment and leading to loss of
profits (Cuccia & Rizzo, 2011). The pressure on companies to generate
income increases, which can affect prices (Niavis & Kallioras, 2021).
This means that more seasonal destinations are less able to reduce
unemployment and attract investment (Candela & Castellani, 2009).
Meanwhile, in peak times excessive tourist flows can adversely affect
the service, generating a negative image of establishments (Flogn-
feldt, 2001; Koc & Altinay, 2007).

The causes of tourism seasonality can be explained from a general
perspective or with reference to the particular circumstances of each
destination (Martín et al., 2014). There is a diverse range of general
causes that affect all destinations, and several classifications of these
causes can be found in the literature. In summary, the main ones are
associated with factors such as weather; events; time-planning fac-
tors, including business or school holidays, and accounting periods;
force of habit; social pressure; and travel restrictions (Butler, 1994;
Hylleberg, 1992). Regarding the destination-specific factors, there are
the climatic conditions of each area; the natural and artificial resour-
ces of the destination; the orientation of the products offered; and
the connection to major markets through means of transport
(Higham & Hinch, 2002). The destinations that enjoy greater stability
are those that are most diversified in terms of source markets and
tourist segments, are less dependent on the climate, and offer a wider
range of products, (Fern�andez, 2003; Martín et al., 2014). While some
destinations have moved towards greater specialization in order to
capture a significant market share (Lobo, Flores, Quiroz & Cruz,
2018), this can be a dangerous direction to take if it is not accompa-
nied by measures to diversify segments and markets.

Tourism companies' strategies for dealing with seasonality can be
classified into three categories. They consist of proactively striving to
attract new seasonally complementary segments, adapting to market
fluctuations by trying to guarantee demand, or doing nothing and
accepting the situation (Senbeto & Hon, 2021). Proactive strategies
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include the actions of some companies and public entities that apply
novel marketing strategies, define new products targeted at
untapped segments, create new tourism resources, extend the aver-
age stay, increase activities in the destination and adjust prices to
demand (Banki, Ismail & Muhammad, 2016; Getz & Nilsson, 2004;
Jolliffe & Farnsworth, 2003; Oklevik et al., 2019). Among these alter-
natives, the most proactive ones clearly entail greater potential for
improvement. Therefore, innovation and the organizational culture
of the company are two critical aspects (Senbeto & Hon, 2021).

As noted, tourism seasonality is one of the key factors that deter-
mines the sustainability—in a broad sense—of a tourist destination
(UN, 2004). In fact, fluctuations in demand are one of the biggest
challenges that companies in the sector have to face
(Martín, Rodríguez, Zerme~no & Salinas, 2018). The hotel industry’s
response to fluctuations in demand is centered not only on optimiz-
ing occupancy and capacity levels (Boffa & Succurro, 2012), but also
on the management of inputs (Park, Yaduma, Lockwood & Williams,
2016). In these cases, as indicated above, the degree of innovation is
decisive when it comes to containing the problem. Despite the
importance of the aforementioned changes—innovations—from a
supply-side perspective, much more of the research on tourism sea-
sonality adopts a demand-side approach (Pulina, Detotto & Paba,
2010). Indeed, Wanhill (2007) states that studies focused exclusively
on supply account for only 9% of the total. A specific example of such
a study would be the analysis of the efficiency of the activities in the
tourism sector, which remain largely understudied, in part as a con-
sequence of the intangible nature of tourism (Gr€onroos & Oja-
salo, 2004). Only a few studies have analysed hotel efficiency
(Pulina et al., 2010), albeit without considering the effect of seasonal-
ity. Such studies would be very useful for gaining a better under-
standing of the effects of seasonality and ways to contain it, as well as
providing guidance on the most effective strategies to combat its
negative effects (Koening & Bischoff, 2003).
Methods and materials

The empirical analysis was carried out on a sample composed of
monthly information from the Spanish coasts corresponding to the
period 2015−2019. The year 2020 has not been included to prevent
the effects of the COVID-19 pandemic from distorting the results. The
coasts of the Balearic Islands have been removed from the sample
due to the lack of complete statistical information and the fact that
they turned out to be an outlier in the total set of observations. The
research questions have been answered by applying DEA, sequential
MI, and CE.

Methods

DEA is a non-parametric linear programming method that, based
on a set of inputs and outputs associated with the decision making
units (DMUs), constructs an efficient production frontier with the
observations that achieve an optimal combination of the variables.
From this initial approach, it is possible to either maximize the out-
puts with the available resources (output orientation) or to minimize
the inputs, given the outputs of each DMU (input orientation). As
originally defined by Charnes, Cooper and Rhodes (1978)), DEA only
accounted for proportional increases of inputs and outputs, that is, it
worked under the assumption of constant returns to scale (CRS). In
order to address this rigidity and to be able to recreate more realistic
situations, Banker, Charnes and Cooper (1984)) reformulated the
model with variable returns to scale (VRS), endowing it with greater
flexibility to adapt to the specific features of each situation. Eq. (1)
shows the specification of the linear programming problem.
3

Min h0 ¼
Xm
i¼1

vixi0 þw0 ð1Þ

s.t.

Xs
r¼1

uryr0 ¼ 1

Xs
r¼1

uryrj þ
Xm
i¼1

vixij þw0 j ¼ 1; . . .n

ur ; vi�0 r ¼ 1; . . . ; s i ¼ 1; . . . ; m

where:

h0: level of efficiency
xij: quantities of input i consumed by the j-th unit
yrj: observed quantities of output r produced by the j-th unit
ur: input weightings
vi: output weightings
w0 : returns to scale
The level of efficiency h takes values equal to or greater than 1.
Since 1 is the maximum level, the amount over 1 represents how
much the outputs should be increased by to be completely efficient.
In addition, the efficiency score is calculated through the inverse of h;
its value ranges between 0 and 1, with a value of 1 reached only by
efficient DMUs.

DEA has been a popular method in the scientific community due
to its characteristic features: the efficient frontier is constructed with
multiple inputs and outputs; it is not necessary to establish a func-
tional form for the relationship between the variables, or to assign
them weights; it can deal with differences in the units of measure;
and it extracts individual optimizations with different patterns of
behavior, for example, in terms of technology (Cooper, Seiford & Zhu,
2011; Ruggiero, 2007). In this research, given the characteristics of
the sample and the proposed objective, a VRS output-oriented model
has been used, both to construct the SI and to calculate the level of
efficiency of each coast. In addition, an intertemporal dimension has
been incorporated to prevent isolated events occurring in one year
from distorting the results (Cruz-Caz�ares, 2013; Bresciani, Puertas,
Ferraris & Santoro, 2021).

The robustness of DEA when it comes to measuring the efficiency
of a set of observations is supported by a broad literature on the sub-
ject. DEA and various versions thereof have been successfully imple-
mented in a wide range of areas, such as transport (Tian, Tang, Che &
Wu, 2020), construction (Zhou, Liu, Lv, Chen & Shen, 2019), logistics
(Deng, Xu, Fang, Gong & Li, 2020), energy (Mohsin, Hanif, Taghiza-
deh-Hesary, Abbas & Iqbal, 2021), water (Liu, Yang & Yang, 2020),
health (Puertas, Marti & Guaita-Martinez, 2020), the public sector
(Msann & Saad, 2020) and even the hotel industry (Yu & Chen, 2020).

The change in productivity in the analysed period has been calcu-
lated using the sequential MI. This method can be attributed to the
original study by Caves, Christensen and Diewert (1982)), developed
on the basis of the Malmquist (1953) and T€ornqvist (1936) indices,
which did not account for the possibility of inefficient behavior. In
subsequent developments by F€are, Grosskopf, Lindgren and
Roos (1989) and F€are et al. (1994), the changes in productivity are
broken down into changes in technical efficiency (EC) and changes in
technology (TC). In this study, the former determines the change in
the level of efficiency as a result of the management of resources,
while the latter refers to technical progress made due to technical
innovations and improvements (equation 2)
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1=2

TC

ð2Þ

where D represents the distance functions with respect to t and t + 1.
EC and TC take values greater than, equal to, or less than 1. If EC>1,
the amount over 1 constitutes the efficiency improvements achieved
in the analysed period, while TC>1 indicates the introduction of tech-
nological progress. Multiplying the two ratios gives the value of the
MI; if MI>1 there has been an improvement in the productivity of the
corresponding DMU, due to growth in EC and/or TC. In this study, we
use the sequential MI proposed by Tulkens and Eeckaut (1995) to
avoid the technological regress that would be unlikely to occur in
modern production systems (TC<1). Sequential technology means
that the efficient frontier of year t is constructed from the variables of
that year plus those of previous years, such that technological knowl-
edge accumulates over time. Similarly to DEA, the MI has been widely
adopted; for example, in environmental assessments (Puertas &
Marti, 2021), the evaluation of mining companies (Oliveira, Zanella &
Camanho, 2020) and in the analysis of innovation (Firsova & Cherny-
shova, 2020), among others.

Finally, the seasonality SI has been constructed using a version of
DEA, namely CE, which allows us to obtain a complete ranking of all the
DMUs in the sample. This method was originally proposed by
Sexton, Silkman and Hogan (1986)), and later validated by Doyle and
Green (1994). The CEmatrix determines howefficient one unit is relative
to the others, that is, it evaluates the performance of eachDMUusing the
other observations' optimal weights for the inputs and outputs. The ele-
ments of thematrix are calculated using the following expression:

Ekj ¼
Ps

r¼1 urkyrjPm
i¼1 vikxij

j ¼ 1; . . . ;n; k ¼ 1; . . . ;n ð3Þ

where urk and vik are the optimal multipliers of each DMU, with the
original efficiency scores remaining on the diagonal. The CE value for
DMUj is obtained by averaging the efficiency score (E) corresponding
to DMUj calculated with the optimal weights of the other DMUs. CE
has proved very useful for constructing SI, enabling the assessment of
quality of life (Martín & Mendoza, 2013), the environmental situation
(Marti & Puertas, 2020), the anthropogenic vulnerability of regions
(Fern�andez-Macho, Gonz�alez & Virto, 2020) and the spatio-temporal
efficiency of coastal performance (Niavis, 2020), for example. This
method has been used here to construct the seasonality SI, with the
inputs and outputs having been transformed into GI by means of the
following expression:

GI ¼ 1þ 1
n

� �
� 2

n2 ¢ x0ð Þ
� �

¢ x1 þ 2x2 þ 3x3 þ . . .þ nxnð Þ ð4Þ

where n is the number of observations, x0 the mean of the observa-
tions and x1, x2, . . ., xn the observations ordered in descending value.
The GI ranges between 0 and 1, with 1 denoting the maximum level
of seasonal concentration. This measure takes into account the
Table 1
Descriptive statistics of the variables (2015−2019).

Employment N° places Occupancy rate Averag

Mean 4670.87 30,005.92 55.28 3.01
SD 4977.53 27,108.13 20.65 1.12
Max 19,790 93,372 95.68 7.17
Min 72 987 5.01 1.13
Role input Input output output
Unit number Number % days
N°obs. 1620 1620 1620 1620

4

asymmetry of the distribution, it is less influenced by extreme values,
and the transfer of tourist demand from a month with higher occu-
pancy to another with lower occupancy reduces the coefficient
(Aguil�o & Sastre, 1984; Wanhill, 1980; Yacoumis, 1980). It is because
of these advantages that the GI has been used extensively in the anal-
ysis of tourism seasonality, in research aimed at providing informa-
tion for the development of "de-seasonalization" strategies and
policies (Guaita-Martínez, Martín & Ostos, 2020; Martín et al., 2019).
To construct the SI, the GI used as inputs have to be transformed into
"aspects to be improved”, by subtracting the value corresponding to
each observation from the maximum value (1-GIi).
Materials

The sample used to carry out the research has been constructed
from monthly tourist information on the 27 coastal destinations in
Spain. The period of analysis covers five years. The data has been
obtained from official series that are issued by the National Institute
of Statistics of Spain, therefore, ensuring the high quality of such
data. We have not found gaps, the series are homogeneous and
required no adjustments to estimate the model. In other areas of
research, such as innovation, eco-efficiency and even in the hotel sec-
tor, inputs and outputs are more consensual in the literature. How-
ever, when analyzing the tourism sector at the regional level,
variables are highly conditioned by the objective set.
Nurmatov, Fernandez and Coto Mill�an (2020)), consider that the
identification of inputs and outputs in tourism remains an open ques-
tion. This study adopts a performance-focused approach to the
accommodation supply, which leads to seasonality being analyzed
from the point of view of supply. Studies that take this point of view
are scarcer in the academic literature. Table 1 presents the variables
and their main statistics.

The results reveal wide dispersion in the sample, due not only to
the size of the coasts but also to the degree of existing seasonality.
Almost all of them have their highest levels of demand concentrated
in the summer months, when there is a considerable rise in employ-
ment as a result, as well as in occupancy rates and average stays. As
shown in Table 2, the average stay in the Canary Islands is longer
than in the other Spanish coastal areas. Regarding occupancy rates,
the Canary Islands once again stand out compared to the rest,
although the Costa Blanca in the Valencian Community (67.97%), the
Costa del Sol in Andalusia (62.44%) and the Guipuzcoa Coast in the
Basque Country (62.01%) all come close.

Finally, analysing mean productivity by region (referred to as an
Autonomous Community in Spanish administrative nomenclature),
Table 3 shows that the coasts of Galicia have the highest mean pro-
ductivity at 9.22 places per employee, with the Canary Islands at the
opposite extreme (5.18). By destination, the highest value is regis-
tered by the Costa Da Morte with 10.76, with notable values also
recorded by the Costa Daurada in Catalonia (10.11) and the Costa de
Almería in Andalusia (9.85). As reflected in the subsequent analysis
of efficiency, the most relevant element is not the number of places
available but the occupancy rates and average stay.
e stay domestic tourists Average stay international tourists

4.65
2.47
9.88
1.04
output
Days
1620



Table 2
Descriptive statistics of the variables (2015−2019) − destinations-.

Employment N° places Occupancy rate Average stay domestic tourists Average stay international tourists

Andalucía: Costa de Almería 2778.22 27,355.08 44.83 3.17 4.92
Andalucía: Costa de La Luz de Huelva 2244.73 17,310.72 47.06 3.75 5.73
Andalucía: Costa de La Luz de C�adiz 4517.10 31,143.62 49.95 2.46 3.76
Andalucía: Costa del Sol 11,531.02 76,366.18 62.44 2.72 4.42
Andalucía: Costa Tropical 718.82 6298.68 49.95 3.02 5.53
Asturias (Principado de): Costa Verde 1357.72 11,595.50 36.74 2.01 2.04
Canarias: Isla de Fuerteventura 8047.85 47,649.35 73.07 4.71 8.58
Canarias: Isla de Gran Canaria 11,911.73 63,006.82 76.94 3.68 8.02
Canarias: Isla de La Gomera 409.68 1756.12 64.51 2.29 6.58
Canarias: Isla de La Palma 634.85 4382.17 62.51 3.45 7.73
Canarias: Isla de Lanzarote 6422.08 36,614.42 77.13 5.01 8.03
Canarias: Isla de Tenerife 17,546.15 86,398.97 76.80 4.22 7.75
Canarias: Sur de Gran Canaria 10,890.05 56,481.57 79.03 4.76 8.42
Canarias: Sur de Tenerife 14,103.87 66,420.43 78.72 4.59 7.87
Catalu~na: Costa Barcelona 5137.53 44,240.73 56.78 2.06 3.12
Catalu~na: Costa Brava 6011.52 51,302.75 50.28 2.29 3.37
Catalu~na: Costa Daurada 3863.22 39,051.12 50.70 2.30 3.87
Comunitat Valenciana: Costa Blanca 8695.50 64,910.10 67.97 3.66 5.02
Comunitat Valenciana: Costa de Castell�on 1764.33 15,527.35 50.28 3.04 3.00
Comunitat Valenciana: Costa Valencia 1106.38 8882.87 51.34 3.09 2.48
Galicia: Costa A Mari~na Lucense 270.27 2773.58 26.65 1.90 1.97
Galicia: Costa Da Morte 214.35 2302.10 25.76 1.99 1.47
Galicia: Rías Altas 977.37 10,059.20 38.68 1.95 2.26
Galicia: Rías Baixas 2478.02 21,180.63 37.07 2.31 1.92
Murcia (Regi�on de): Costa C�alida 1125.53 9084.50 50.85 2.96 3.64
Pais Vasco: Costa Bizkaia 179.57 1328.02 44.66 2.02 1.97
Pais Vasco: Costa Guipuzkoa 1176.12 6737.38 62.01 1.90 2.04

R.M. Puertas Medina, J.M. Martín Martín, J.M. Guaita Martínez et al. Journal of Innovation & Knowledge 7 (2022) 100163
The seasonal SI has been constructed from the GI of the variables
used to calculate efficiency. The GI transforms the monthly data into
annual data, reflecting the seasonality corresponding to each of the
observations in the sample. Table 4 presents the main statistics of the
inputs and outputs used.

On average, the variables indicate a seasonality that ranges from
0.091, corresponding to the average stay of domestic tourists, to
0.148 for occupancy rates. The vast majority of the coasts base their
offer on sun-and-sand tourism, which is strongly dependent on the
prevailing weather in the different seasons of the year, and highly
exposed to climate change as well as the reduction of water resources
(Saurí et al., 2013). This leads to major differences according to the
sections of coastline analysed. While some coasts of Catalonia (Costa
Daurada) record the maximum GI in employment and number of pla-
ces on offer (0.349 and 0.377), the Island of La Palma and Tenerife
barely reach 0.02 and 0.08, respectively. In terms of outputs, it is
Costa da Morte, Costa de la Luz de C�adiz and Costa Daurada that have
GI values exceeding 0.20 (0.362, 0.203 and 0.392, respectively). These
results are strongly conditioned not only by the average temperature
of the Canary Islands, but also by the greater diversification of prod-
ucts on offer, such as agrotourism, cultural and sports tourism (Fust�e
Forn�e, Medina & Mundet, 2020; Higham, 2021; Melo, Rheenen &
Sobry, 2021; Rivero, García-Ceballos, Aso & Navarro-Neri, 2021).

Results

In the first stage of the research, intertemporal DEA and the
sequential MI were used in order to assess both the level of efficiency
and the efforts that may have been made to improve productivity
during the five years preceding the COVID-19 pandemic. Table 5
shows the level of efficiency (EFF level), the score (EFF score), the pro-
ductivity (MI) and its components (TC and EC). All calculations were
performed using the deaR statistical package implemented in Rstudio
(Coll-Serrano, Benítez & Bolos, 2018).

On average, it can be seen that the Spanish coasts could increase
their output by 60.4% with the available inputs, but there is marked
disparity in the performance of different coasts. While the level of
inefficiency of the coasts of the Canary Islands ranges between 22.2%
5

for Tenerife and 14.3% for Fuerteventura, others such as Costa Verde,
Rias Baixas, Rias Altas and Costa de la Luz de C�adiz have levels of inef-
ficiency of 139.6%, 132.9%, 132.4%, 100.7% and 100.1%, respectively.
On the other hand, productivity has fallen on average by 2.8%, mainly
due to a decrease in EC. There is no relationship between the level of
efficiency and improvement in productivity (RQ1). For example,
Costa Verde is in last place in terms of efficiency; however, its MI
turns out to be among the top (2.8%) only behind Costa Bizkaia
(4.9%), due to more intense efforts to introduce innovative products
(TC =10.5%). There is widespread concern about improving the offer
of services by introducing innovative packages that attract tourists
and smooth out the seasonality. This is the case with Costa Daurada:
despite its poor results, it offers an alternative culinary tourism offer,
showcasing local products to visitors (Fust�e Forn�e et al., 2020). The
Costa Brava complements the summer period with activities aimed
at the wine route, with marketing making great strides in this area
(Casas & Crous-Costa, 2020).

In short, the results show that decreases in efficiency (EC) have
been offset by improvements in innovation (TC), meaning there has
been almost no change in productivity (MI). Decision-makers should
adopt measures aimed at both components (EC and TC). This would
allow a greater connection between efficiency levels (EFF level) and
productivity improvements (MI). The role of innovation is increas-
ingly important in management systems (Di Vaio, Palladino, Pezzi &
Kalisz, 2021; Tiberius, Schwarzer & Roig-Dob�on, 2021). Coastal areas
need innovative policies to diversify the products and markets that
support their sector, improving competitiveness and efficiency (Phu-
charoen & Sangkaew, 2020; Sigalat-Signes, Calvo-Palomares, Roig-
Merino & García-Ad�an, 2020). Brand~ao, Breda and Costa (2019)) pro-
pose the use of territorial innovation models that rely on interna-
tional relations between organizations to develop new products and
services. Destination managers should abandon the strategy of con-
solidation in favor of introducing innovation, developing new experi-
ences that facilitate market expansion (Gardiner & Scott, 2018;
Guaita, Martín, Ostos & Ribeiro, 2021). The literature on tourism
reflects this new trend towards diversification and innovation
(Aldebert, Dang & Longhi, 2011; Benur & Bramwell., 2015;
Clarizia, De Santo, Lombardi, Mosca & Santaniello, 2021).



Table 3
Mean productivity by Autonomous Community (2015−2019).

Employment N° Places Mean productivity

Andalucía: Costa de Almería 2778.22 27,355.08 9.85
Andalucía: Costa de La Luz

de Huelva
2244.73 17,310.72 7.71

Andalucía: Costa de La Luz
de C�adiz

4517.10 31,143.62 6.89

Andalucía: Costa del Sol 11,531.02 76,366.18 6.62
Andalucía: Costa Tropical 718.82 6298.68 8.76
Andalucía 21,789.89 158,474.28 7.27
Asturias (Principado de):

Costa Verde
1357.72 11,595.50 8.54

Canarias: Isla de
Fuerteventura

8047.85 47,649.35 5.92

Canarias: Isla de Gran
Canaria

11,911.72 63,006.82 5.29

Canarias: Isla de La Gomera 409.68 1756.12 4.29
Canarias: Isla de La Palma 634.85 4382.17 6.90
Canarias: Isla de Lanzarote 6422.08 36,614.42 5.70
Canarias: Isla de Tenerife 17,546.00 86,398.00 4.92
Canarias: Sur de Gran

Canaria
10,890.00 56,481.00 5.19

Canarias: Sur de Tenerife 14,103.00 66,420.00 4.71
Canarias 69,965.18 362,707.88 5.18
Catalu~na: Costa Barcelona 5137.00 44,240.00 8.61
Catalu~na: Costa Brava 6011.00 51,302.00 8.53
Catalu~na: Costa Daurada 3862.00 39,051.00 10.11
Catalu~na 15,010.00 134,593.00 8.97
Comunitat Valenciana: Costa

Blanca
8695.00 64,910.00 7.47

Comunitat Valenciana: Costa
de Castell�on

1764.00 15,527.00 8.80

Comunitat Valenciana: Costa
Valencia

1106.00 8882.00 8.03

Comunitat Valenciana 11,565.00 89,319.00 7.72
Galicia: Costa A Mari~na

Lucense
270.00 2773.00 10.27

Galicia: Costa Da Morte 214.00 2302.00 10.76
Galicia: Rías Altas 977.00 10,059.00 10.30
Galicia: Rías Baixas 2478.00 21,180.00 8.55
Galicia 3939.00 36,314.00 9.22
Murcia (Regi�on de): Costa

C�alida
1125.00 9084.00 8.07

Pais Vasco: Costa Bizkaia 179.00 1328.00 7.42
Pais Vasco: Costa Guipuzkoa 1176.00 6737.00 5.73
País Vasco 1355.00 8065.00 5.95
Total 248,375.86 1591,560.82 6.41

R.M. Puertas Medina, J.M. Martín Martín, J.M. Guaita Martínez et al. Journal of Innovation & Knowledge 7 (2022) 100163
In the second stage of the research, an SI was developed from the
GI, enabling the analysis of the relationship between seasonality and
the levels of efficiency (EFF level) and innovation (TC). CE was used to
rank the Spanish coasts from lowest to highest seasonality (Table 6).

The results in Table 6 show reflect a degree of correspondence
between seasonality and efficiency levels, but not with innovation
(RQ2). The least seasonal destinations are those with the highest EFF
level—that is, the most efficient—but they are not the ones introduc-
ing the most innovation (TC). Overall, the coasts of the Canary Islands
have turned out to be the least seasonal and the most efficient; how-
ever, in no case do they show the greatest advances in productivity
and/or innovation. Likewise, the Costa Daurada and Costa de la Luz
Table 4
Descriptive statistics of the GI (2015−2019).

GI Employment GI Number of places GI occupancy rate

Mean 0.107 0.141 0.148
SD 0.093 0.111 0.079
Max 0.349 0.377 0.362
Min 0.002 0.008 0.024
Role input Input output
Unit % % %
N°obs. 135 135 135
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de C�adiz are among the least efficient and the most seasonal, making
great efforts to diversify their offer by introducing innovative pack-
ages (TC=11.1% and 9.5% respectively). The Canary Islands enjoy a
warm climate all year round and good connectivity with much of the
European territory, making them a very popular winter destination
for the foreign market. However, they need to introduce changes that
allow them to make progress in terms of efficiency and productivity,
which is in line with what Ledesma, Lorenzo and Martín (2021)) have
indicated. Therefore, it can be seen that seasonality directly affects
efficiency levels, and has an inverse relationship with innovation. The
least efficient coasts are introducing innovative tour packages as a
way to augment supply and allay their seasonality problem.
Inchausti-Sintes, Voltes-Dorta and Suau-S�anche (2021)) consider it
necessary to focus efforts on tourism activities with higher added
value, investing in quality and innovation of services. In this respect,
P�erez-Granja and Inchausti-Sintes (2021) confirm that specialization
improves the efficiency of the hotel sector. All this entails improving
infrastructure while respecting the natural characteristics of each
area. In this respect, marketing campaigns play a fundamental role;
they must direct their efforts towards the markets most closely
aligned to the tourist product on offer (Tiago, Gil, Stemberger &
Borges-Tiago, 2021). In recent years, there has been a proliferation of
scientific analyses relating to marketing and tourism
(Cavalcante, Coelho & Bairrada, 2021; Lim, Yap & Makkar, 2021;
Santos, Sousa, Ramos & Valeri, 2021), demonstrating the growing
importance of the topic.

Conclusions

There is a pressing need to analyze the seasonality of tourism in
coastal destinations, due to the negative effect that these fluctuations
can have on the business network in those areas. Research on season-
ality is important not only because of the impact of this phenomenon
on the economy and society, but also because of the lack of quantita-
tive studies that can provide tools for optimizing resources. The scar-
city of related scientific studies makes this research even more
interesting. Tourism seasonality particularly affects coastal destina-
tions, with the hotel industry being especially vulnerable; this is why
it has been chosen here as the subject of analysis in the context of
one of the world leaders in tourism, Spain.

The novelty of this study is that it is based, on the one hand, on an
analysis of efficiency in the provision of accommodation services, to
check whether they have improved their productivity. On the other
hand, it analyses the influence of innovation on the levels of tourism
seasonality on the Spanish coasts. The incorporation into the study of
the seasonality factor and its relationship with efficiency and innova-
tion adds a unique element to this research.

The empirical analysis has used an extensive database with
monthly information on the Spanish coasts for the period 2015
−2019. The application of the DEA method and versions thereof has
helped ensure the robustness and soundness of the results, allowing
us to provide answers to the research questions raised. The results
show that efficiency levels do not depend on the productivity of the
tourism sector on the analysed coasts. Even the least efficient are
GI average stay domestic tourists GI average stay foreign tourists

0.091 0.109
0.034 0.081
0.203 0.393
0.029 0.019
output output
% %
135 135



Table 5
Intertemporal DEA efficiency and sequential MI (2015−2019).

EFF level EFF score MI TC EC

Canarias: Isla de Fuerteventura 1.143 0.875 0.943 1.072 0.880
Canarias: Sur de Gran Canaria 1.145 0.874 0.946 1.053 0.898
Canarias: Isla de La Palma 1.149 0.870 0.917 1.083 0.847
Canarias: Isla de La Gomera 1.153 0.868 1.004 1.033 0.972
Canarias: Isla de Lanzarote 1.182 0.846 0.949 1.064 0.892
Canarias: Sur de Tenerife 1.192 0.839 0.951 1.048 0.908
Canarias: Isla de Gran Canaria 1.196 0.836 0.966 1.055 0.915
Canarias: Isla de Tenerife 1.222 0.819 0.944 1.047 0.902
Pais Vasco: Costa Bizkaia 1.303 0.767 1.047 1.079 0.970
Andalucía: Costa de La Luz de

Huelva
1.387 0.721 1.000 1.110 0.901

Andalucía: Costa Tropical 1.397 0.716 0.935 1.118 0.836
Comunitat Valenciana: Costa

Blanca
1.436 0.696 0.943 1.099 0.858

Pais Vasco: Costa Guipuzkoa 1.567 0.638 0.980 1.055 0.928
Andalucía: Costa del Sol 1.595 0.627 0.952 1.091 0.873
Comunitat Valenciana: Costa

Valencia
1.636 0.611 1.009 1.088 0.928

Murcia (Regi�on de): Costa C�alida 1.693 0.591 0.988 1.104 0.895
Andalucía: Costa de Almería 1.700 0.588 0.965 1.129 0.855
Galicia: Costa Da Morte 1.721 0.581 0.926 1.097 0.844
Comunitat Valenciana: Costa de

Castell�on
1.753 0.570 0.978 1.106 0.885

Catalu~na: Costa Barcelona 1.794 0.557 0.977 1.094 0.893
Galicia: Costa A Mari~na Lucense 1.880 0.532 0.961 1.105 0.869
Catalu~na: Costa Brava 1.995 0.501 0.966 1.108 0.871
Catalu~na: Costa Daurada 2.001 0.500 0.996 1.111 0.897
Andalucía: Costa de La Luz de

C�adiz
2.007 0.498 0.951 1.095 0.869

Galicia: Rías Altas 2.324 0.430 0.990 1.104 0.897
Galicia: Rías Baixas 2.329 0.429 1.018 1.099 0.927
Asturias (Principado de): Costa

Verde
2.396 0.417 1.028 1.105 0.930

Mean 1.604 0.659 0.972 1.087 0.894
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expanding their tourism offer, including innovative activities that
encourage the demand for their services. Therefore, innovation is
making it possible to make up for the overall decline in efficiency
(EC) observed in Spanish coasts, which is preventing the existence of
a direct relationship between the level of efficiency and productivity
Table 6
SI of Seasonality (2015−2019).

Seasonality SI Ranking

Canarias: Isla de Tenerife 0.176 1
Canarias: Sur de Tenerife 0.228 2
Canarias: Sur de Gran Canaria 0.252 3
Canarias: Isla de Lanzarote 0.269 4
Canarias: Isla de Gran Canaria 0.281 5
Canarias: Isla de Fuerteventura 0.305 6
Comunitat Valenciana: Costa Blanca 0.319 7
Canarias: Isla de La Palma 0.367 8
Andalucía: Costa del Sol 0.399 9
Canarias: Isla de La Gomera 0.405 10
Pais Vasco: Costa Bizkaia 0.448 11
Pais Vasco: Costa Guipuzkoa 0.450 12
Galicia: Rías Altas 0.473 13
Andalucía: Costa Tropical 0.504 14
Catalu~na: Costa Barcelona 0.506 15
Murcia (Regi�on de): Costa C�alida 0.520 16
Galicia: Rías Baixas 0.546 17
Asturias (Principado De): Costa Verde 0.571 18
Catalu~na: Costa Brava 0.615 19
Galicia: Costa A Mari~na Lucense 0.617 20
Comunitat Valenciana: Costa Valencia 0.642 21
Andalucía: Costa de Almería 0.678 22
Andalucía: Costa de La Luz de C�adiz 0.696 23
Comunitat Valenciana: Costa de Castell�on 0.698 24
Andalucía: Costa de La Luz de Huelva 0.718 25
Galicia: Costa Da Morte 0.776 26
Catalu~na: Costa Daurada 0.798 27
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(RQ1). This finding provides the answer to RQ1. Secondly, a relation-
ship is observed between seasonality and the level of efficiency, at
some distance from the advances in innovation. On the basis of these
results, we can conclude that the coastal areas most affected by sea-
sonality are the least efficient. Nevertheless, they are striving to
diversify their offer, innovating with new products (RQ2). Thus, poli-
cies to tackle seasonality, such as the diversification of products, seg-
ments and markets, are key to improving this efficiency. This
answers RQ2. This can provide clear public and business policy rec-
ommendations. It is necessary to strengthen the business network in
order to bolster its competitiveness, and efficiency gains are needed
to do so. Seasonality reduces this efficiency, meaning that competi-
tiveness depends on the ability to attract stable flows of tourism
throughout the year. An emphatic recommendation is to reject strat-
egies that accept high levels of seasonality, and instead seek to
actively tackle this issue through the abovementioned diversification
strategies, as they will boost productivity in the destinations that
need it most. We make public policy recommendations based on the
results of relevant academic studies and the results of this study. It is
important to diversify the tourist segments in order to attract flows
of visitors with temporarily complementary travel patterns. This
diversification requires, as a preliminary step, innovation in tourism
products and the attraction of tourists from different markets. Prod-
uct innovation makes it possible to attract a heterogeneous mix of
visitors, which deseasonalises arrival flows. To guarantee the success
of these strategies, it is necessary to invest in new and relevant infra-
structures for tourism and in new services which can be offered to
tourists, as well as to improve the image of the destination so that it
is correctly positioned. Such investment and planning must come
from both the public sector and private companies.

One limitation of this analysis concerns the availability of statisti-
cal data. Information on the specific characteristics of each of the
areas analysed is needed to be able to delve into the causes underly-
ing the results. This would allow us to provide statistical evidence on
the determinants of innovation, and thus offer more precise guidance
for decision-makers. Finally, it would be interesting to carry out a
specific study focused on the Balearic Islands since this destination
could not be included in the present study given its characteristics.
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