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Abstract: Seasonality is a widely recognised and accredited phenomenon known to cause an im-
balance in tourism activity throughout the year, prompting tourist destinations, both public and
private, to consider how best to plan the use of their resources. One way of mitigating the economic
imbalances that seasonality can cause is to find strategies for seasonal adjustment, such as travel
programmes aimed at the elderly. This paper analyses the seasonality of tourism activity in some
EU countries, and in particular in Spain. Different indicators are used to compare the results and
carry out a sensitivity analysis. The study then focuses on tourism programmes for the elderly in
Spain to see whether this type of programme helps to alleviate the seasonality of tourism activity. To
corroborate this, an econometric model is specified and estimated, which enables the scope of these
programmes to be compared.

Keywords: seasonality; tourism demand; tourism supply; Gini coefficient; social tourism

1. Introduction

Tourism seasonality is understood as the concentration of flows and tourist activity in
a certain period of the year [1]. References [2,3] define seasonality in tourism activity as
a temporary imbalance, in which both supply and demand are involved. It describes the
temporary mismatch between supply and demand and the subsequent imbalances between
the coming and going of tourists. According to [4], seasonality can be considered as having
two dimensions: natural and institutional. Natural seasonality refers to variations caused
by natural phenomena, such as the weather. Institutional or cultural seasonality is much
more complex and is related to different factors, such as work holidays, school holidays,
travel habits, religious holidays, tradition and the existence of sociocultural or sporting
events, such as the opera season, music festivals and marathons.

Tourism seasonality has social, economic and environmental consequences, most
of them negative [5]. Among the economic consequences are price increases during the
high season, and the instability of income and employment of workers with repercussions
on commitment and the quality of the services offered [6–9]. There are, however, some
workers, such as those who combine work with study, who may benefit from the possibility
of gaining extra income in certain seasons. Among the environmental consequences, the
pressure of demand in the high season leads to pollution and the plundering of natural
landscapes, although the seasonality of tourism activity does provide natural resources
with a recovery period after the tourist season. Lastly, from a social perspective, the increase
in pressure from a high tourist demand on facilities and infrastructures and on resources is
felt by local residents. This leads, in some cases, to the rejection of tourism by the resident
population. Likewise, the high demand for accommodation in certain periods reduces its
availability and increases the price of housing. Finally, destinations with high seasonality
tend to require lower educational levels in the working population, with the consequent
impact on labour productivity and development.
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Seasonality is one of the most significant phenomena to affect tourism activity and, as
mentioned earlier, has social, economic and environmental repercussions. This wide scope
of issues has prompted a prolific amount of research, as shown in a review of the scientific
literature. Among the many contributions worth mentioning are the studies by [7,10–22].

From a statistical point of view, there are many studies on the existence of seasonality
in tourism activity. Most of the contributions focus on detecting the existence of seasonality
through the analysis of indicators. From an economic point of view, studies focus on the
consequences that seasonality has on productive activity. It is clear that studies which have
quantified the consequences of seasonality are prolific [7,11,14,16,20,22–27]. Other studies
have focused on offering solutions to seasonality [8,28–32]. Yet, other contributions analyse
the factors that cause the seasonal behaviour of tourism activity [18,33,34] since, depending
on the factors that are behind seasonality, certain economic policy measures could be put
in place to combat these factors.

As pointed out by [18], if seasonality responds to climatic or institutional factors, then
the policies should be oriented towards stimulating demand in the low season. If, on the
contrary, seasonality responds to economic factors, such as income, the relative price or the
exchange rate, then the appropriate policies would need to aim at influencing economic
factors. Recently, the COVID-19 pandemic is involving a review of the management and
marketing strategies of tourism [35,36]. One last group of studies focuses on analysis of the
effectiveness of economic policy measures aimed at reducing the seasonality of tourism
activity and its adverse effects [6,37–42].

According to [5], tourist seasonality is a temporary imbalance caused mainly by a
greater concentration of tourist flows at certain times of the year in which both demand
and supply factors may play a part. These authors point out that measuring supply and
demand is not the same thing, that an imbalance is often seen between supply and demand.
Yet, supply is likely a consequence of demand, so the importance of analysing the former
should not be underestimated. However, most of the studies have focused on analysing
seasonality from the perspective of demand, without taking into account that equilibrium is
achieved through the interaction between supply and demand [31]. Analysis of seasonality,
therefore, is best approached from the perspective of both demand as well as supply. It is
clear that one way to reduce the seasonality of a tourist destination is based on proposing
attractive alternatives for periods of low demand. In this way, long-term jobs can be created,
contributing to the social welfare of workers, their families and citizens, and in general, to
the sustainability of this economic and social activity. In this sense, some works propose
strategies based on innovation and well-being, on making use of rural environments or
with specific characteristics, controlling the number of visitors so that the experience is
adequate [43], or on providing a specific activity based on creativity and innovation, so
that specific cultural traits of the host community are exploited [44,45].

Despite the interest in analysing the impact, implications and the proposals for man-
aging seasonality in tourism activity, the complexity of the problem itself makes it difficult
for those responsible for planning tourist destinations to reach a consensus on how best to
tackle the problem.

The aim of this study is, on the one hand, to quantify the seasonality of tourism
activity, both in terms of supply and demand and, on the other hand, to analyse and
quantify the impact of applying seasonal adjustment measures, such as the programmes
offered by the Institute for the Elderly and Social Services (Imserso). Data are used for
different Spanish regions and also for specific European countries. To analyse the demand,
the data of registered travellers in hotel establishments are considered, while analysis of
supply examines the number of tourist accommodation establishments that are open. The
data for Spain and its Autonomous Communities (AACC) come from the National Institute
of Statistics of Spain (INE) and the Statistical Office of the European Union (Eurostat).
The study of seasonality is carried out using different statistics, and use is made of the
variation coefficient (VC) and the Gini coefficient (GC) for each of the years in the period
considered. This allows the evolution of seasonality to be analysed in different tourist
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destinations in Spain, alongside a comparative study of Spain itself with other European
tourist destinations. Other indicators are also applied that reflect the seasonality of the
data and, subsequently, all the results obtained are compared to examine whether there are
significant differences between them.

In order to examine the effectiveness of the programme developed by Imserso in
reducing the seasonality of tourism activity in Spain, an econometric model is specified in
which the endogenous variable is the variation of the GC of tourism activity in the Spanish
regions and, as explanatory factors, the number of travellers in hotel establishments
assigned to the Imserso Social Tourism Programme and the value of the subsidy of the
programme. So, the contribution of this paper is to quantify the seasonality of tourism
activity, both in terms of supply and demand, and, on the other hand, to analyse and
quantify the impact of programmes for the elderly in Spain to see whether this type of
programme helps to alleviate the seasonality of tourism activity.

The paper is organised as follows. After the introduction, Section 2 presents the data
used. Section 3 describes the methodology and Section 4 analyses the results obtained.
Finally, the last section, Section 5, offers the conclusions and proposes recommendations
for economic and business policy to reduce the seasonality of tourist destinations.

2. Data

The information used comes essentially from three sources. For analysis of the inter-
national environment, Eurostat data are used for the time period from January 1999 to
December 2019. For studying the seasonality of tourism activity in Spain, the INE provides
the relevant data for the time period of January 2001 to December 2019. Finally, the in-
formation from Imserso is used to assess whether this tourism policy measure applied in
Spain contributes to reducing the seasonality of activity of the tourism sector. We can note
that the year 2020 is not considered in this study because, firstly, the irregular behaviour
of the tourist campaign and its high volatility for this year; secondly, information about
the Imserso programme is not available for this year. However, as noted above, we can
indicate some works about tourism and the COVID-19 pandemic [35,36].

The indicator used in this study to measure tourism activity at an international level
is the number of registered travellers in hotel establishments, boarding houses, hostels,
rural houses and campsites (hereafter referred to collectively as hotel establishments).
This information is then divided into three groups: tourists residing in the country itself,
tourists residing in foreign countries, and total tourists. The European international tourist
destinations considered are Germany, Austria, Spain, France, Holland, Italy, Portugal, the
United Kingdom (UK) and Sweden. The choice of these destinations is not random, and it
is due to two main reasons: (i) these regions are the most important destinations either for
national or international tourism, and (ii) the tourist information about these destinations
is available monthly, with the exception of France, but considering the importance of this
tourist destination we opted for its inclusion in the work.

The study of seasonality for Spain is carried out from a double perspective. From the
point of view of demand, the number of travellers in hotel establishments is used as an
indicator. This indicator is divided into three groups: resident tourists, foreign tourists and
total tourists. The six tourist destinations considered are the Autonomous Communities of
Andalusia, the Balearic Islands, the Canary Islands, Catalonia, the Valencian Community
and the Murcia Region. These tourist destinations were selected because they are the
regions where the Imserso programme takes place and the regionalized information is
recollected. We remark that there exist other regions in Spain with a notable tourist
importance; however, these others regions do not present a notable seasonality. These are
regions with other types of tourism that reduce the seasonality, for example in the Madrid
Community there are several types of tourism: cultural, events or business. The absence of
seasonality excludes these destinations from the Imserso Programme.

From the point of view of supply, the following indicators are considered, among
others: the number of tourist establishments that are open, the hotel occupancy rate and
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the volume of personnel hired. In addition, other indicators include those related to
profitability, such as the average hotel rate and the income per available room.

The Spanish government is aware of the significance of seasonality in tourism activity
and the consequent repercussions on production and the labour market and has therefore
decided on a set of measures to promote tourism in periods of less tourism activity. One
of these initiatives is the Active Ageing Programme for the elderly offered by Imserso on
which this study focuses.

The Active Ageing Programme, managed by Imserso, includes two programmes:
the Social Tourism Programme and the Thermalism Programme. The Social Tourism
Programme for the elderly, in operation since 1985, provides the elderly with the possibility
of accessing holidays at a reduced price in areas with warm climates, and which offer
localised cultural tours of places of interest. The beneficiaries of the programme are people
residing in Spain aged 65 or over, state pensioners, widowed pensioners aged 55 years
or over, other pensioners, early retirees and beneficiaries of unemployment benefits or
subsidies—the latter three cases are for people aged 60 or over. Native Spanish people
who are residents outside of Spain can also participate in the programme if they receive a
pension from the Spanish Social Security System (See Appendix A for more details).

The main objectives of the programme are:

(1) To improve the quality of life of the elderly through tourism activities, connecting
them with other environments and providing access to cultural assets.

(2) To favour the creation or maintenance of employment in the tourism sector, with
particular attention given to the hotel sector, during low season, thereby helping to
alleviate the seasonality of the sector.

(3) To promote productive activity in various sectors of the economy.

As mentioned earlier, one objective of this study is to verify whether this programme
has, in fact, managed to reduce the seasonality of tourist destinations.

3. Methodology

In order to quantify the degree of seasonality in tourism activity, six different sea-
sonality coefficients are used as measurements. These are the variation coefficients (VC),
Gini (GC), Markham (MC), Walsh–Lawler (WLC), Oliver (OC) and Entropy (EC), whose
formulas are set out below. It should be noted that these indices are used in most of the
scientific literature that deals with tourism seasonality [11,18–22,34,41,46,47].

Aspects of notation and seasonality measures used are presented below to help with
the correct interpretation of the results.

3.1. Notation and Seasonality Coefficients

In calculating the seasonality coefficients, it is important to take into account certain
characteristics of the phenomenon analysed, such as its periodicity. The figures used in
this study are monthly values for different years and for the different indicators of tourism
activity considered, both for supply and demand. The value of the indicator considered in
the month i of year j is denoted as xij; thus, xj = ∑12

i=1 xij represents the annual total of the

tourism indicator for the year j, and the average monthly value for the year j is xj =
∑12

i=1 xij
12 .

Similarly, the variance and standard deviation of the indicator are defined, as is usual, as

σ2
xj
=

∑12
i=1(xij−xj)

2

12 and σxj =
√

σ2
xj

, respectively.

Each of the seasonality coefficients used in this study are detailed below:

• Variation coefficient (VC). This is a relative measure of variability that indicates the size
of a standard deviation in relation to its mean. The expression of VC for the year j is:

VCj =

√
∑12

i=1(xij−xj)
2

12

xj
=

σxj

xj
(1)
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If the indicator or variable used to measure tourism activity does not show seasonality,
that is, it shows the same tourism activity every month, the VC is equal to zero (null
standard deviation). On the contrary, if this coefficient takes a positive value, it will reflect
a certain seasonality, although not every month will present the same volume of tourism
activity. Consequently, the higher the coefficient of variation, the greater the seasonality of
tourist flows.

• Gini coefficient (GC) [48]. Before calculating this, the values of the indicator of tourism
activity needed to be ordered from lowest to highest value, within each year. Thus,
the GC for year j is calculated using the following expression:

GCj =
∑12−1

i=1 (p i − qi )

∑12−1
i=1 pi

(2)

where pi represents the cumulative percentage of the months of the year (1/12, 2/12, ...)
and qi the accumulated percentage of the indicator of tourism activity in each of the
months (rearranged) within year j. As can be seen in Equation (2), this coefficient calculates
the differences between pi and qi only for the eleven months of the year with the lowest
value, since, in the last month considered, which concentrates the highest accumulated
volume of tourism activity, both amounts coincide. In this way, it is evident that, if there is
no seasonality in a tourist destination, that is, if the tourist flow is the same each month,
the coefficients pi and qi coincide in all months of the year, so the GC statistic would be
equal to zero. On the contrary, if all tourism activity is concentrated in a single month, i,
it is evident that, for that month, the value of qi would be equal to 1, but for remaining
months the qi coefficients would be equal to zero, so the GC would reach the value of 1.

• Markham coefficient (MC) [49]. This is based on the so-called circular statistics,
in which the values of each of the months are distributed over a circle positioned
angularly according to the order they occupy and in a clockwise direction.

This coefficient assumes that the monthly values of tourism activity are vector magni-
tudes that, for the month i of year j, are characterised by the pair {θij, xij} so that they define
a vector with the following properties: the vector module coincides with the magnitude of
the tourism activity of the corresponding month, xij; furthermore, the month considered is
characterised (on the circle) by an angle θij, proportional to the number of days elapsed
from the beginning of the year to the middle of the month i, tij. This gives θij =

2π
365 tij. With

these properties, the coordinates of the vector that defines the value on xij of the tourist
indicator for month i of year j are (xij cos

(
θij
)
, xijsen

(
θij
)
), i = 1, . . . 12; j = 2001, . . . 2019.

To calculate the annual seasonality of tourism activity in year j, the MC considers the
vector resulting from the algebraic sum of the twelve-monthly vectors, that is, the vector(

Cj, Sj
)

defined by Equations (3) and (4).

Cj =
12

∑
i=1

xij cos
(
θij
)

(3)

Sj =
12

∑
i=1

xijsen
(
θij
)

(4)

In year j, the calculation of this coefficient provides two magnitudes. The first magni-
tude, Rj, represents the degree/intensity of annual seasonality; the second magnitude, θj,
is related to the direction of the resulting vector and represents the mean time of occurrence
or the concentration period of seasonality. Its values are obtained as follows:

Rj =

√(
S2

j + C2
j

)
(5)

θj = tan−1

(
Sj

Cj

)
(6)
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Thus, this coefficient is defined as the quotient between the resulting module Rj, and
the total annual tourism activity xj:

MCj =
Rj

xj
(7)

• Walsh–Lawler coefficient (WLC) [50]. This coefficient allows the variation in tourism
activity to be quantified throughout each year j. Thus, this measure is based on
the difference between the observed monthly tourism activity, xij, and the monthly
average for the year, xj. This is expressed as:

WLCj =
1
xj

12

∑
i=1

∣∣xij − xj
∣∣ (8)

Note that this coefficient varies between the zero value, if all the months register the
same volume of tourism activity, and the maximum value 22/12 = 1.83, which occurs when
all the tourism activity takes place in a single month.

• Oliver coefficient (OC) [51]. This coefficient attempts to measure the intensity of the
concentration of a magnitude by means of the quotient given in (9). Thus, considering
monthly values of each year j and defining

..
pij =

xij
xj

, the indicator is given by the
following algebraic expression:

OCj =
∑12

i=1
..
p2

ij(
∑12

i=1
..
pij

)2 (9)

The limits of this coefficient are minimum value 0.08, when there is equidistribution,
and maximum value 1, in case of maximum concentration; only one of the periods registers
a value different from 0.

• Entropy coefficient of information or Shannon entropy (EC) [52]. This indicator tries
to measure the order of the set of states of a system as a function of the probability
of occurrence of each of them. When all the states have the same probability of
occurrence, this is interpreted as the system presenting equidistribution, and this
measure takes its maximum value (for the case of 12 states it is approximately 3.58).
On the contrary, when one of the states has a probability of occurrence equal to 1, this is
interpreted as a maximum concentration, and the measure takes its minimum value, 0.
The algebraic expression of the EC of a system with n-states and with a probability of
occurrence of each of them equal to pn is given by the expression −∑n

i=1 pilog2(pi).
In the particular case of tourism activity and for monthly values of the corresponding
indicators in year j, the following expression is given:

ECj= −
12

∑
i=1

..
pijlog2

( ..
pij

)
(10)

It is interesting to note that the base of the logarithm does not condition the results
obtained, so the values of this indicator are equivalent regardless of the base used.

When using the different coefficients in the analysis, some facts about their variability
field (range) need to be specified. Table 1 shows the ranges of variation of the coefficients
considered so that these can be grouped around two blocks depending on the magnitude
of their values. On the one hand, the Gini, Markham and Oliver coefficients take values
between 0 and 1; on the other hand, the Variation, Walsh–Lawler and Entropy coefficients
have a lower variation range than the previous ones but are similar in magnitude to
each other (although not the same). In order for these coefficients to be expressed with
a similar minimum and maximum value, certain modifications are introduced so that
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the values obtained maintain the order of the minimum equidistribution value and the
maximum concentration value. Thus, Table 1 collects not only the variability fields of the
coefficients considered, but also those of their modifications. Finally, it should be noted
that the coefficients used, although they all quantify seasonality, measure different degrees
of intensity. Likewise, although the degree of association between the coefficients is very
high, the relationship between the values in pairs of coefficients considered is not linear in
all cases.

Table 1. Field of variability of the different coefficients of seasonality.

Coefficient Minimum Value Maximum Value

Variation (VC) 0 Equidistribution
√

n− 1 =
√

11 = 3.31
Gini (GC) 0 Equidistribution 1 maximum concentration

Markham (MC) 0 Equidistribution 1 maximum concentration
Oliver (OC) 0.08 Equidistribution 1 maximum concentration

Walsh–Lawler (WLC) 0 Equidistribution 1.83 maximum concentration
Entropy (EC) 0 maximum concentration 3.58 Equidistribution

Oliver modified (OCM) 0 Equidistribution 1 maximum concentration
Walsh–Lawler modified (WLCM) 0 Equidistribution 3.66 maximum concentration

Source: compiled by the authors.

3.2. Econometric Model

In order to verify the effectiveness or validity of the tourism policy measures over-
seen by the Ministry of Social Rights and Agenda 2030 in Spain, through the Imserso
Social Tourism Programme, an econometric model is specified to corroborate whether the
programme has contributed to the reduction in seasonality in tourism activity in Spain.

The analysis is carried out both from the perspective of demand and also of supply.
From the perspective of demand, the number of travellers in hotel establishments is used, while
from the perspective of supply, the number of hotel establishments that are open is used, which
reflects the capacity to receive tourists, in each of the tourist destinations considered.

The equation of the econometric model to analyse seasonality from the demand
perspective is:

log
(

GCD
dt
)
= β1 log

(
GCD

dt−1

)
+ β2 log(VIMSdt) + β3 log(VIMSdt−1)+

+β4 log(PIMSdt) + β5 log(PIMSdt−1) +
6
∑

d=1
γdDTURd + udt

(11)

The variable GCD
dt measures the degree or intensity of seasonality of each of the

tourist destinations, (d = 1, 2, . . . , 6), throughout the entire period analysed, which goes
from 2001 to 2019, (t = 1, 2, . . . , 19). This gives 114 observations for the variable GCD

dt,
when considering the six tourist destinations over the nineteen-year period. Thus, the
variable intensity of seasonality is quantified by the number of total travellers in hotel
establishments (GCD

dt).
The efficiency of the Imserso programme is measured through two variables. The first

variable, denoted as VIMSdt, corresponds to the number of beneficiaries or travellers in hotel
establishments subsidised by Imserso. The information available on this variable is annual data
for the six tourist destinations considered. The second variable used, PIMSdtdt, represents
the value of the subsidy by Imserso. In order to homogenise the price variable, throughout the
sample period, it has been deflated using the CPI of hotel establishments and restaurants.

From the economic point of view, the regression coefficient obtained for the variable
number of travellers in hotel establishments subsidised by Imserso is expected to present a
negative sign. This indicates that, as the number of travellers increases in periods of low
tourist demand, the intensity of seasonality decreases. However, the regression coefficient
that affects the variable value of the subsidy is also expected to present a negative sign, since
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when the value of the subsidy decreases, there will be less demand on the part of the potential
beneficiaries of the programme, causing an increase in the degree of seasonality.

Lastly, the variables DTURd, which are six dummy variables, collect the effect in
each of the tourist destinations. Thus, each one of them takes the value 1 according to the
corresponding tourist destination, and 0 in the other cases.

The econometric model specified to analyse seasonality from the supply point of view is:

log
(

CGO
dt
)
= β1 log

(
CGO

dt−1

)
+ β2 log(VIMSdt) + β3 log(VIMSdt−1)+

+β4 log(PIMSdt) + β5 log(PIMSdt−1) +
6
∑

d=1
γdDTURd + udt

(12)

The variable GCO
dt measures the intensity of seasonality from the point of view of

supply and for each of the tourist destinations, (d = 1, 2, ..., 6), throughout the period
under analysis, which goes from 2001 to 2019; (t = 1, 2, . . . , 19). Thus, there are 114
observations for the variable GCO

dt, which quantify the number of hotel establishments that
are open throughout the nineteen years considered for the six tourist destinations. The
variables VIMSdmt, PIMSdmt and DTURd have been explained previously.

From the economic point of view, the regression coefficient of the variable number
of travellers in the hotel establishments subsidised by Imserso is expected to show a negative
sign, indicating that the seasonality of the supply is reduced in the face of an increase in
travellers. The regression coefficient that affects the variable value of the subsidy is expected
to also be negative, since increasing subsidies would produce a greater supply for hotel
establishments, causing a decrease in the intensity of seasonality.

4. Results
4.1. International Context

From the information obtained on the number of travellers in hotel establishments for
the different EU countries considered, it can be seen that the countries which have a greater
tourist market are Germany, France, Spain, Italy and Great Britain. However, analysis of
the two market segments—that of the number of domestic travellers and the number of
foreign travellers—shows that in Germany, France and Great Britain, domestic tourism is
more important than foreign tourism. On the contrary, in Italy and Spain, foreign tourism
is more relevant (see Table 2).

Table 2. Travel to hotel establishments in EU countries.

Total Number of Travellers Staying in Hotel Establishments (Millions)

Year EU * Germany Austria Spain France Holland Italy Portugal UK Sweden

2008 762.79 131.04 28.84 100.09 n.a. 29.17 94.51 14.34 89.53 22.46
2009 692.39 127.57 28.57 93.89 n.a. 29.08 95.50 13.87 88.46 22.80
2010 681.41 134.56 29.70 99.17 n.a. 30.01 98.48 14.44 88.00 23.43
2011 736.74 141.74 30.91 103.08 148.95 30.76 103.72 14.81 92.22 23.99
2012 751.25 147.30 32.33 100.41 149.08 31.15 103.73 14.65 103.67 23.87
2013 770.67 149.69 32.94 101.67 153.69 34.05 103.86 15.90 106.80 24.61
2014 798.96 155.19 33.65 107.47 152.96 36.12 106.55 17.99 102.58 25.85
2015 839.41 161.16 35.36 114.27 157.59 37.24 113.39 18.12 107.77 27.49
2016 876.74 165.62 37.09 123.54 157.33 38.88 116.94 21.92 101.62 29.10
2017 927.97 172.32 38.59 129.36 166.84 42.24 123.20 24.56 109.30 29.69
2018 962.13 179.24 40.09 130.81 171.48 43.91 127.11 25.87 111.44 30.84
2019 1006.00 185.12 41.32 134.71 180.72 45.92 131.38 27.90 117.29 31.90
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Table 2. Cont.

Structure in the EU of National Travellers Staying in Hotel Establishments (%)

Year EU * Germany Austria Spain France Holland Italy Portugal UK Sweden

2008 100.00 24.41 2.24 12.96 n.a. 4.36 12.12 1.69 15.85 4.08
2009 100.00 24.51 2.38 12.96 n.a. 4.52 12.88 1.77 16.42 4.25
2010 100.00 25.36 2.47 13.13 n.a. 4.50 12.86 1.81 15.88 4.35
2011 100.00 24.56 2.32 11.97 23.20 4.20 12.18 1.64 15.34 4.11
2012 100.00 25.03 2.38 11.19 22.82 4.18 11.77 1.53 17.81 4.05
2013 100.00 25.04 2.36 10.99 22.81 4.50 11.35 1.59 17.45 4.15
2014 100.00 25.13 2.34 11.33 21.96 4.55 11.29 1.70 15.79 4.19
2015 100.00 24.80 2.32 11.56 21.74 4.40 11.46 1.60 15.73 4.20
2016 100.00 24.56 2.34 11.73 21.19 4.35 11.35 1.81 14.40 4.25
2017 100.00 24.41 2.29 11.60 21.32 4.40 11.33 1.85 14.68 4.13
2018 100.00 24.66 2.30 11.41 20.88 4.41 11.31 1.90 14.59 4.13
2019 100.00 24.44 2.24 11.25 21.34 4.33 11.13 1.96 14.79 4.11

Structure in the EU of Foreign Travellers Staying in Hotel Establishments (%)

Year EU * Germany Austria Spain France Holland Italy Portugal UK Sweden

2008 100.00 7.58 5.82 13.34 n.a. 3.11 12.75 2.13 6.27 1.44
2009 100.00 8.93 6.86 14.50 n.a. 3.70 15.22 2.37 7.09 1.80
2011 100.00 10.29 7.34 17.38 15.21 4.14 17.27 2.64 7.77 1.82
2012 100.00 10.68 7.47 16.94 14.94 4.10 17.17 2.64 7.21 1.74
2013 100.00 10.54 7.30 16.68 15.41 4.28 16.84 2.81 8.17 1.69
2014 100.00 10.53 7.12 16.76 14.75 4.48 16.53 3.12 8.24 1.75
2015 100.00 10.56 7.14 16.78 14.20 4.50 16.68 3.02 8.37 1.85
2016 100.00 10.22 7.12 17.70 12.98 4.57 16.38 3.56 7.29 1.89
2017 100.00 9.95 6.91 17.40 13.05 4.78 16.14 3.81 7.50 1.83
2018 100.00 9.88 6.88 16.77 13.38 4.79 15.98 3.83 7.22 1.86
2019 100.00 9.62 6.82 16.50 13.06 4.91 15.86 3.95 7.10 1.81

* 27 countries. Source: compiled by the authors using data from Eurostat.

Analysis of the historical evolution of the number of travellers staying in hotel estab-
lishments shows that the EU as a whole did not recover until 2013 from the economic crisis
of 2008. However, it should be noted that the behaviour regarding the recovery of each
country was uneven; in Sweden, for example, the 2008 economic crisis had practically no
impact, while in other countries, such as Spain and the United Kingdom, it took several
years to recover the lost level of tourism activity (see Table 2).

As can be deduced from Table 3, the problem of seasonality in tourism activity is an
issue that affects all the European countries analysed. Considering the segmentation of
the tourism market (see Table A1 of Appendix B), the highest intensity of seasonality in
the national market, measured through the Gini coefficient, occurs in the United Kingdom,
Sweden, Italy, France, Spain and Portugal.

In the international market, the problem of seasonality is essentially centred on Swe-
den, Italy, France and Spain. Interestingly, in Sweden, where the relative importance of
tourism is not very high, the observed seasonality, measured through the Gini coefficient of
the number of foreign travellers staying in hotel establishments, is the highest (see Table A2
of Appendix B).
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Table 3. Gini coefficient of total travellers staying in hotel establishments in the EU.

Year Germany Austria Spain France Holland Italy Portugal UK Sweden

2001 0.13 0.11 0.18 n.a. 0.17 0.22 0.22 0.18 0.23
2002 0.13 0.11 0.18 n.a. 0.17 0.22 0.22 0.15 0.24
2003 0.15 0.12 0.19 n.a. 0.18 0.22 0.22 0.16 0.25
2004 0.13 0.11 0.18 n.a. 0.16 0.21 0.21 0.14 0.29
2005 0.13 0.10 0.18 n.a. 0.15 0.21 0.21 0.17 0.29
2006 0.13 0.10 0.18 n.a. 0.15 0.21 0.21 0.17 0.25
2007 0.12 0.10 0.17 n.a. 0.13 0.21 0.21 0.17 0.27
2008 0.12 0.10 0.17 n.a. 0.14 0.21 0.21 0.18 0.23
2009 0.13 0.10 0.18 n.a. 0.14 0.22 0.22 0.19 0.24
2010 0.14 0.10 0.19 n.a. 0.15 0.22 0.22 0.19 0.23
2011 0.13 0.10 0.20 0.20 0.14 0.23 0.23 0.18 0.23
2012 0.13 0.10 0.19 0.19 0.14 0.23 0.23 0.17 0.22
2013 0.13 0.10 0.20 0.20 0.16 0.23 0.23 0.19 0.22
2014 0.13 0.10 0.20 0.20 0.15 0.24 0.24 0.20 0.22
2015 0.13 0.11 0.19 0.21 0.15 0.24 0.24 0.18 0.22
2016 0.12 0.11 0.19 0.20 0.14 0.23 0.23 0.17 0.23
2017 0.12 0.11 0.19 0.19 0.13 0.23 0.23 0.18 0.21
2018 0.12 0.10 0.18 0.19 0.13 0.22 0.22 0.17 0.19
2019 0.12 0.11 0.18 0.20 0.13 0.22 0.22 0.18 0.22

Source: compiled by the authors using data from Eurostat.

4.2. National Context: Demand

Initial results of the evolution of tourism activity for the whole of Spain suggest that
both the group of foreign travellers and domestic travellers have maintained a high secular
trend which has grown homogeneously throughout the entire period analysed, apart from
the years 2009 and 2010 (see Figure 1). Indeed, as shown in Table 2, the number of travellers
staying in hotel establishments suffers a significant decrease in 2009, due to the economic
crisis of 2008, and recovery of tourism activity does not occur until 2011.
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Figure 1. Number of travellers in hotel establishments in Spain. Source: compiled by the authors
using data from INE.

When analysing seasonality for the different groups through the Gini coefficient (see
Table 3, Tables A1 and A2 of Appendix B), Spain is seen to suffer higher seasonality than the
EU as a whole. Furthermore, the 2008 economic crisis had a significant effect on seasonality
by increasing a temporary concentration of travellers in the peak months of tourism activity
in Spain.
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In order to analyse in depth the behaviour of the different seasonality coefficients
used, the simple correlation between pairs of coefficients is calculated, the results of which
are shown in Table 4. The results indicate that the seasonality coefficients GC, WLC and
VC provide similar information, and the EC (It should be noted that EC has a different
sign in the correlation matrix because its valuation is inverse to the rest of the indices, that
is, the value 0 indicates maximum concentration and its maximum value (3.58) indicates
equidistribution) and the OC coefficients also provide very similar results. Thus, the
statistical sensitivity analysis of the different seasonality coefficients suggests that the use
of any one of them is valid.

Table 4. Simple correlation coefficients between the coefficients of the seasonality of demand (indica-
tor: number of total travellers in hotel establishments).

Year VC EC GC MC OC WLC

VC 1.00 −0.97 1.00 0.99 0.97 0.99
EC −0.97 1.00 −0.97 −0.96 −0.99 −0.97
GC 1.00 −0.97 1.00 0.99 0.97 0.99
MC 0.99 −0.96 0.99 1.00 0.97 0.99
OC 0.97 −0.99 0.98 0.97 1.00 0.98

WLC 0.99 −0.98 0.99 0.99 0.98 1.00
Source: compiled by the authors using data from INE.

As mentioned earlier, the coefficients considered do not have exactly the same range
of values (see Table 1), which can give rise to some confusion. To correct this, some of the
coefficients have been linearly transformed (the interpretation does not change) so that the
ranges obtained are now comparable. Furthermore, the different seasonality coefficients
used measure different characteristics of seasonality as a function of skewness and kurtosis.

Figure 2 shows the diagrams of the different seasonality coefficients. Through the
information collected in Table 4 and Figure 2, it can be deduced that the GC, VC, MC
and WLC coefficients have a similar behaviour. However, the OC and the EC coefficients,
although they present a high level of correlation with the other coefficients considered, show
a curvilinear relationship between them. Additionally, GC presents a positive association
with OC, while, on the contrary, it presents a negative association with EC. In order to
simplify the presentation of results, taking into account the high correlation between the
coefficients and that GC is the coefficient most used in the scientific literature, this is the
coefficient that has been selected to carry out the different analyses of the tourist indicators,
both for supply and demand.

Analysis of seasonality for the different groups in hotel establishments—total trav-
ellers, national travellers and foreign travellers (see Tables A3 and A4 of Appendix B)—
leads us to conclude that seasonality is significantly higher in the group of foreign travellers
in Spain than in the group of national travellers. Interestingly, the intensity of seasonality
throughout the period analysed, for the whole of Spain and for both groups, has remained
practically constant for all years in the period studied. However, it is clear that the 2008
economic crisis had an effect on seasonality, increasing the monthly seasonal concentration
of tourism activity in the group of foreign travellers staying in hotel establishments (see
Table A4 of Appendix B).

The study of seasonality by tourist destination in Spain provides mixed results. Indeed,
when analysing the average seasonality coefficient (not to be confused with the seasonal
variation coefficient. The average seasonality coefficient attempts to quantify the average
seasonal movement within each year for each of the months considered in relation to the
expected trend value) for the period studied for each of the six tourist destinations (see
Table 5 and Figure 3), the tourist destination with the most marked seasonality is that of
the Balearic Islands, followed by Catalonia. On the contrary, the Canary Islands tourist
destination shows hardly any seasonality.
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Table 5. Gini coefficient of total travellers in hotel establishments.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2001 0.15 0.13 0.37 0.04 0.19 0.12 0.10
2002 0.15 0.13 0.38 0.05 0.19 0.12 0.10
2003 0.16 0.13 0.41 0.05 0.19 0.14 0.09
2004 0.15 0.12 0.42 0.06 0.18 0.12 0.08
2005 0.16 0.12 0.42 0.06 0.19 0.12 0.09
2006 0.15 0.14 0.41 0.06 0.19 0.12 0.09
2007 0.15 0.14 0.42 0.06 0.19 0.13 0.09
2008 015 0.15 0.42 0.04 0.19 0.14 0.10
2009 0.16 0.16 0.42 0.05 0.19 0.14 0.12
2010 0.16 0.16 0.44 0.06 0.19 0.15 0.11
2011 0.17 0.16 0.46 0.05 0.21 0.16 0.12
2012 0.17 0.16 0.46 0.04 0.19 0.17 0.11
2013 0.18 0.17 0.46 0.05 0.19 0.17 0.13
2014 0.18 0.17 0.47 0.05 0.19 0.16 0.11
2015 0.17 0.16 0.46 0.04 0.19 0.16 0.12
2016 0.17 0.15 0.45 0.04 0.19 0.15 0.11
2017 0.16 0.15 0.45 0.04 0.19 0.15 0.11
2018 0.16 0.14 0.44 0.04 0.18 0.14 0.10
2019 0.16 0.14 0.45 0.04 0.18 0.14 0.11

Source: compiled by the authors using data from INE.
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Looking more closely at the study of the evolution of seasonality, from the perspective
of demand, a model is specified in order to test whether the evolution of seasonality in
the different destinations presents some kind of pattern. A model is specified to study the
β-Convergence [53] for each of the tourist destinations, through the following equation:

Log (GCdt )− log
(
GCdt−1 ) = ω + β log

(
GCdt−1 ) + udt (13)

The results of the estimates of Equation (13), shown in Table 6, suggest that the
Balearic Islands are the only tourist destination that present a clear pattern of seasonality,
statistically significant, at 99% probability. Catalonia shows a significant pattern at 95%
probability and the other destinations considered do not exhibit behaviour which reflects a
seasonal pattern.

Table 6. β-Convergence of the demand in each tourist destination. Source: compiled by the authors.

Region ω β-Convergence R2

Andalusia −0.25 −0.13 0.08
Balearic Islands −0.19 *** −0.25 *** 0.38
Canary Islands −1.01 −0.33 0.14

Catalonia −0.74 ** −0.45 ** 0.17
Valencian Community −0.29 −0.16 0.11

Murcia Region −0.61 −0.27 0.13
Note: ** and *** probabilistically significant at 95% and 90%, respectively.

Individual analysis of each of the tourist destinations shows that Andalusia has a lower
intensity of seasonality for all total travellers in hotel establishments than that registered
for the average for Spain throughout the period analysed (see Table 5). In Andalusia, the
segment of foreign tourists presents higher seasonality than that of national tourists (see
Table A3 of Appendix B). However, the intensity of seasonality of national tourists is higher
than that registered in the whole of Spain. On the contrary, for the group of foreign tourists,
the intensity of seasonality in Andalusia is lower than that registered in Spain (see Table A4
of Appendix B).
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The tourist destination of the Balearic Islands is characterised by high seasonality in the
three tourist segments analysed (see Table 5, Tables A3 and A4 of Appendix B), in particular,
in the group of foreign travellers in hotel establishments. Furthermore, the intensity of
seasonality in this segment of tourists is much greater than in that of domestic tourists. It
should be noted that the economic crisis of 2008 had a negative effect on seasonality, with
its intensity increasing from 2010 onwards in the three groups of tourists. In all the cases
analysed, seasonality for this tourist destination represents a significant imbalance.

For the tourist destination of the Canary Islands, seasonality in the segments of total
travellers and foreign travellers in hotel establishments is irrelevant (see Table 5, Table A4
of Appendix B). For the group of national travellers, the intensity of its seasonality is higher
than that registered for the group of national tourists in Spain (see Table A3 of Appendix B).

Catalonia is characterised by high seasonality in the three tourist segments analysed
(see Table 5, Tables A3 and A4 of Appendix B). In all three cases, seasonality is higher
than that registered for the whole of Spain. In addition, the intensity of seasonality in the
segment of foreign travellers is higher than for the segment of domestic tourists.

The Valencian Community tourist destination is characterised as showing seasonality
in the segments made up of total travellers and foreign travellers in hotel establishments,
which is lower than the average seasonality registered for Spain (see Table 5, Table A4
of Appendix B). However, the intensity of seasonality in national tourists visiting the
Valencian Community is higher than that registered in the whole of Spain (see Table A3 of
Appendix B). Additionally, seasonality has increased in this segment since the economic
crisis of 2008.

Lastly, the Murcia Region tourist destination is characterised as having a seasonal
intensity lower than the average intensity of Spain (see Table 5). All three groups of
tourists show an intensity of seasonality lower than the average registered in Spain (see
Tables A3 and A4 of Appendix B).

4.3. National Context: Supply

The supply indicator, the number of hotel establishments that are open in Spain, shows
a very regular pattern in its behaviour throughout the period analysed, which is indicative
of the presence of seasonality (see Figure 4).
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Figure 4. Number of hotel establishments that are open in Spain. Source: compiled by the authors
using data from INE.

The study of seasonality, using the Gini coefficient, indicates that seasonality is very
high in the tourist destination of the Balearic Islands. Indeed, when analysing the average
seasonality coefficient of the period under study of the six tourist destinations (see Figure 5),
the only destination that presents a marked seasonality is seen to be the Balearic Islands.
The other tourist destinations show practically no seasonality.
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Figure 5. Coefficient of average seasonality of hotel establishments that are open. Source: compiled
by the authors using data from INE.

Table 7 shows the simple correlation coefficients between pairs of seasonality coeffi-
cients for the indicator number of hotel establishments that are open. These results show that
the seasonality coefficients GC, WLC and VC provide similar information. The coefficients
CE and the OC also provide very similar results. Thus, the statistical sensitivity analysis of
the different seasonality coefficients suggests, once again, equivalence in the use of any
one of them.

Table 7. Simple correlation coefficient matrix between the different seasonality coefficients applied to
the supply indicator. Source: compiled by the authors using data from INE.

Variables VC EC GC MC OC WLC

VC 1.00 −0.97 1.00 1.00 0.97 1.00
EC −0.97 1.00 −0.96 −0.97 −0.99 −0.97
GC 1.00 −0.96 1.00 1.00 0.97 0.99
MC 1.00 −0.97 1.00 1.00 0.97 0.99
OC 0.97 −0.99 0.97 0.97 1.00 0.98

WLC 1.00 −0.97 0.99 0.99 0.98 1.00
Note: VC is variation coefficient, EC is entropy, GC is Gini; MC is Markham, OC is Oliver; WLC is Walsh–Lawler.

Table 8 shows the evolution of the GC for the indicator supply, i.e., the number of
hotel establishments that are open. It can be seen that, for the whole of Spain, this indicator
shows hardly any seasonality. However, by tourist destinations, the only destination with
high seasonality is the Balearic Islands. In addition, from an evolutionary point of view,
seasonality in the Balearic Islands is seen to increase up until 2015, stabilising thereafter.

To look in more detail at the evolution of seasonality, from the supply perspective,
the β-Convergence is estimated for each of the six tourist destinations considered. In
effect, Equation (13) is used to check whether the evolution of seasonality in the different
destinations presents some kind of pattern. The results of the estimates of Equation (13),
presented in Table 9, suggest that the only tourist destination that presents a seasonal
pattern, statistically significant at 99% probability, is the Balearic Islands. Interestingly, the
tourist destination of the Canary Islands is characterised by presenting a totally volatile be-
haviour, since the β-Convergence is greater than 1. Lastly, the other destinations considered
do not present seasonal behaviour.
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Table 8. Gini coefficient of the hotel establishments that are open by destination. Source: compiled
by the authors using data from INE.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2001 0.04 0.02 0.25 0.00 0.09 0.04 0.00
2002 0.06 0.03 0.36 0.01 0.10 0.04 0.04
2003 0.06 0.04 0.38 0.01 0.11 0.06 0.03
2004 0.06 0.04 0.38 0.01 0.11 0.05 0.03
2005 0.06 0.04 0.38 0.01 0.10 0.05 0.04
2006 0.06 0.04 0.38 0.01 0.10 0.05 0.05
2007 0.06 0.04 0.39 0.01 0.10 0.05 0.07
2008 0.06 0.04 0.38 0.01 0.09 0.04 0.04
2009 0.06 0.05 0.38 0.01 0.09 0.04 0.04
2010 0.06 0.05 0.40 0.03 0.09 0.04 0.04
2011 0.07 0.05 0.42 0.01 0.09 0.06 0.05
2012 0.07 0.05 0.42 0.01 0.09 0.06 0.05
2013 0.07 0.05 0.41 0.01 0.08 0.06 0.05
2014 0.07 0.05 0.42 0.01 0.09 0.06 0.05
2015 0.08 0.06 0.42 0.01 0.09 0.06 0.06
2016 0.07 0.06 0.42 0.01 0.09 0.06 0.05
2017 0.07 0.06 0.41 0.01 0.09 0.06 0.05
2018 0.07 0.06 0.40 0.01 0.08 0.06 0.05
2019 0.07 0.06 0.40 0.01 0.09 0.06 0.05

Table 9. β-Convergence of the supply in each tourist destination. Source: compiled by the authors.

Region Ω β-Convergence R2

Andalusia −0.32 −0.07 0.07
Balearic Islands −0.15 *** −0.18 *** 0.45
Canary Islands −5.17 *** −1.09 *** 0.58

Catalonia −0.19 −0.10 0.13
Valencian Community −0.59 −0.21 0.12

Murcia Region −0.88 −0.33 0.14
Note: *** probabilistically significant at 90%.

In addition to the indicator supply, that of hotel establishments that are open, other
indicators have been analysed and have been grouped into the following three categories:

• Administration of supply: number of available places and contracted personnel.
• Adaptation of supply to demand: degree of occupancy of available places.
• Profitability: average hotel rate and income per available room.

The indicators related to administration of supply generally show seasonality, except
for the Canary Islands. When comparing the results of Table 8 with those of Table A5 of
Appendix B, it can be concluded that, in general, the establishments remain open despite
the drop in demand. However, the seasonality of the demand leads to adaptation of the
resources used, such as the vacancies and the personnel hired.

Likewise, analysis of the indicator which measures the adequacy between supply and
demand, that of the degree of occupancy of the rooms offered in the hotel establishments,
shows seasonal behaviour, which indicates that although the hotels remain open, the
degree of occupancy of these is determined, as expected, by the demand (see Table A6
of Appendix B).

Finally, in relation to the seasonality of the indicators of profitability, it is observed that
Andalusia, the Balearic Islands, and the Valencian Community present certain seasonality
in their average rates (see Table A7 of Appendix B). For the other tourist destinations,
this indicator shows no presence of seasonality. The indicator of income per available
room presents, except in the Canary Islands, seasonality in all tourist destinations, and to a



Mathematics 2021, 9, 2003 17 of 26

greater extent in Andalusia, the Balearic Islands, and the Valencian Community. Clearly,
income per room is affected by the seasonal behaviour of tourist demand.

4.4. Econometric Model

As indicated in the previous section, two econometric models are specified that
attempt to contrast whether the Imserso Social Tourism Programme has contributed to a
reduction of seasonality in tourism activity in Spain.

From the point of view of demand, the objective variable used is that of the seasonal
intensity of the number of total travellers in hotel establishments. The degree or intensity
of seasonality of each of the tourist destinations is measured through the natural logarithm
of the six proposed seasonality coefficients.

The results of the estimations of the econometric models of demand, through Equation (11),
are disparate (see Table 10). When the VC, GC and WLC coefficients are used as seasonality
indices, the results suggest that the seasonality of all types of travellers staying in hotel
establishments shows a high inertia and, in addition, the number of travellers using the
Imserso programme in periods of low demand and the price of trips financed by Imserso
are probabilistically significant.

Table 10. Results of the econometric model of demand (indicator: number of total travellers in hotel establishments). Source:
compiled by the authors based on the estimation of Equation (11).

Variables of the
Econometric Model (a) (b) (c) (d) (e) (f)

Endogenousdt → log
(
VCdt

)
log
(
ECdt

)
log
(
GCdt

)
log
(

MCdt
)

log
(
OCdt

)
log
(
WLCdt

)
Endogenousdt−1 0.70 *** 0.87 *** 0.67 *** 0.23 *** 0.79 *** 0.62 ***
log(VIMSdt) −0.07 *** −0.00 −0.07 *** 0.06 −0.00 −0.07 **
log(VIMSdt−1) 0.01 0.00 0.01 −0.11 ** 0.00 0.01
log(PIMSdt) 0.10 *** −0.00 0.11 *** 0.12 0.01 0.09 ***
log(PIMSdt−1) 0.02 0.00 0.01 0.09 −0.00 0.03

Dummies time Yes Yes Yes Yes Yes Yes
DTURd Yes Yes Yes Yes Yes Yes

R-squared 0.99 0.99 0.99 0.98 0.99 0.99
Adjusted R-sq 0.99 0.99 0.99 0.98 0.99 0.99

AIC −2.50 −8.53 −2.33 −0.99 −6.50 −2.15
Observations 114 114 114 114 114 114

Note 1: ** and *** probabilistically significant at 95% and 90%, respectively. Note 2: VC is variation coefficient, EC is entropy, GC is Gini;
MC is Markham, OC is Oliver; WLC is Walsh–Lawler.

The number of travellers using the Imserso programme therefore contributes to a
decrease in the behaviour of seasonality. However, the price of the trips subsidised by
Imserso have a positive influence on seasonality, indicating that a decrease in the value of
the subsidy does not translate into a fall in demand and therefore an increase in seasonality,
as might be expected, but rather it decreases the seasonality of tourist destinations. The
explanation for this sign and the reduction in seasonality lies in the fact that the demand
from the beneficiaries of the programme is inelastic and so, despite the decrease in the
value of the subsidy, the demand for travel remains high and the beneficiaries are prepared
to pay more for their holidays.

Since the objective variable in the different specifications is different, the results
of the different estimates cannot be directly compared (see Table 10). In the estimates
of Equations (a), (c) and (f) the negative sign of the coefficient of the variable number of
travellers subsidised by the Imserso programme is statistically significant, with a probability
of 99%, which indicates that the higher the number of travellers, the greater would be the
decrease in tourist seasonality. With respect to the price of the trips subsidised by Imserso,
its regression coefficient is statistically significant and with a positive sign, as was seen
with the Gini coefficient.
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The results obtained in the estimation of the econometric models (see Table 10) confirm
the existence of seasonality in the demand, as indicated by the different statistics (adjusted
R squared). Additionally, we note that the diversity of results, in terms of explanatory vari-
ables, is justified by the fact that the six seasonality coefficients used characterize seasonality
from different points of view, so that while some are more sensitive to asymmetry, others
may be to kurtosis (in a future work, it could be interesting to use a Montecarlo simulation
to quantify (synthetically) the impact on the indicators of seasonality and, subsequently, on
the measure of seasonality (symmetry, kurtosis or dispersivity...).

Since 2012, the value of the subsidy offered by Imserso has been steadily decreasing
while the demand from potential beneficiaries has not, and so the reduction in seasonality
has been maintained (see Appendix A). Lastly, it should be noted that the elasticity, in
absolute values, is slightly higher for prices than for the number of travellers subsidised
by Imserso.

The results of the estimations of the econometric models of supply (see Table 11),
using the number of hotel establishments that are open, show a high inertia, meaning that
the price of the trips subsidised by Imserso and the number of travellers benefitting from
the programme in periods of low tourist demand do not influence the seasonality of the
supply, since they are not statistically significant, with a probability of 95%. Therefore,
neither the value of the subsidy nor the number of subsidised trips affects the seasonality of
the tourist activity. The reason for this is because the supply does not really respond to the
value of the subsidy or to the number of places that Imserso assigns in each programme.

Table 11. Results of econometric model of supply (indicator: number of hotel establishments that are open). Source:
compiled by the authors based on the estimation of Equation (12).

Variables of the
Econometric Model (a) (b) (c) (d) (e) (f)

Endogenousdt → log
(
VCdt

)
log
(
ECdt

)
log
(
GCdt

)
log
(

MCdt
)

log
(
OCdt

)
log
(
WLCdt

)
Endogenadt−1 0.41 *** 0.46 *** 0.41 *** 0.44 *** 0.47 *** 0.41 ***
log(VIMSdt) 0.36 −0.01 −0.41 −0.68 0.03 −0.45
log(VIMSdt−1) −0.22 0.01 −0.19 0.11 −0.03 −0.17
log(PIMSdt) −0.21 −0.01 0.21 0.40 0.05 0.22
log(PIMSdt−1) 0.21 −0.02 0.22 0.17 −0.07 0.21

Dummies time Yes Yes Yes Yes Yes Yes
DTURd Yes Yes Yes Yes Yes Yes

R-squared 0.23 0.41 0.23 0.25 0.42 0.23
Adjusted R-sq 0.14 0.34 0.15 0.17 0.35 0.15

AIC 3.22 −3.68 3.23 3.19 −1.38 3.30
Observations 114 114 114 114 114 114

Note 1: *** probabilistically significant at 90%. Note 2: VC is variation coefficient, EC is entropy, GC is Gini; MC is Markham, OC is Oliver;
WLC is Walsh–Lawler.

The scarce seasonality in the supply is due to the fact that tourist agents themselves,
to the extent of their possibilities, adapt the offer to the existing demand in periods of low
tourism activity. In this way, tourism entrepreneurs, in general, keep their establishments
open and adapt their offer to demand by modifying the degree of occupancy and the
personnel hired. Only in the Balearic Islands, where the level of foreign tourism is high,
does supply present high seasonality as well as demand.

5. Conclusions

The contribution of this paper is to quantify the seasonality of tourism activity, both in
terms of supply and demand and, on the other hand, to analyse and quantify the impact of
programmes for the elderly in Spain to see whether this type of program helps to alleviate
the seasonality of tourism activity. The results indicate that seasonality in the tourism
sector is an inherent characteristic present, to a greater or lesser extent, in many of the
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member countries of the EU, although it is evident that in countries where tourism activity
is more significant, the intensity of seasonality is higher; seasonality in the tourism sector
is an inherent characteristic present, to a greater or lesser extent, in many of the member
countries of the EU, although it is evident that in countries where tourism activity is more
significant, the intensity of seasonality is higher.

Seasonality in tourism activity in Spain is a greater problem than in the EU as a whole
and has been increasing year on year. In some Spanish tourist destinations, such as the
Balearic Islands, the situation is particularly acute, especially in the segment of foreign
tourists visiting the islands.

The results of the econometric models suggest that the Imserso Social Tourism Pro-
gramme is effective in reducing the seasonality of tourism activity in Spain from the
perspective of demand. However, further improvement could be made by increasing
the number of places made available, since the number of applications tends to be triple
the number of places on offer. Similarly, the value of the subsidy offered by the Imserso
programme has almost halved from the beginning of the period under study to the present,
while the spending by Imserso users has increased by 60%, with no reduction in applications
to the programme. This suggests that more places could be offered and, although this would
require an increase in the budget of the programme, given the economic and social benefits
derived from the programme, its expansion and further development merits consideration.

Companies should also instigate campaigns to attract retired people and/or people
with free time to travel outside of the high season. Even if the trips are not subsidised by
Imserso, a good marketing campaign, with attractive and competitive prices, would attract
the attention and interest of the target public.

Local authorities could promote other types of tourism, different from the season-
driven beach and sun holidays, such as congress and/or urban tourism. These alternatives
would require, among other things, large venues for conferences, an interesting offer
of museums and an adequate public transport system, as well as infrastructures that
administrations must ensure are adapted to meet specific needs.

Another possible way to reduce seasonality could be achieved through price discrim-
ination in hotel establishments in periods of low demand, in order to increase demand.
Hotel rates do not present, in general, a high seasonality. If prices were better adapted to
demand, that is, if they were reduced in periods of low demand, they could potentially
attract more tourists.
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Appendix A

The Imserso Programme

The management and provision of the services necessary to run the programme are
organised and partially financed by the Ministry of Labour and Social Affairs by way of
open tender via Imserso with companies in the tourism sector. The programme is run
from October of one year to June of the next, with four possible modalities: beach holidays,
cultural trips, rural tourism and exchanges with other countries.

https://ec.europa.eu/eurostat/data/database
https://ine.es
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The programme is offered as a package that includes the cost of the round trip in
whatever mode of transport is stipulated, accommodation with full board, a collective
travel insurance policy, health care supplementary to Social Security and the offer of free
leisure activities.

From its inception to the present time, the Social Tourism Programme has undergone
various modifications, such as in the 1990/91 season with the inclusion of Spanish citizens
residing in European countries; in 1993/94, this was also extended to Spanish residents
in other foreign countries. In the 1997/98 season, and until 2012, through a collaboration
agreement with Portugal, Spanish citizens were able to enjoy organised trips to towns in
Portugal, and a reciprocal number of Portuguese visitors could enjoy the trips on offer
in Spain.

In the 2000/01 and 2001/02 seasons, which correspond to the beginning of the period
under study in this paper, a total of 400,000 places were offered, of which around 98–99%
were taken up. The number of applications was double the number of places offered. Over
the years that followed, the number of places gradually increased, reaching 1,200,000 in
the 2008/09 and 2009/10 seasons, but since then the places offered have been reducing,
dropping to 938,000 in the 2018/19 season while the number of people applying has risen
to 3,993,540.

In the 2018/19 season, Imserso contributed to 20.73% of the total cost of the trip.
However, the contribution made by Imserso, which increased continuously until 2010, has
since been decreasing until reaching levels that are 40% lower in recent years compared
to the level reached in 2010. In contrast, the contribution paid by participants in the
programme has increased, and yet the number of applications has not dropped. In fact, the
figures show quite the opposite, with the number of applications continuing to increase.
This suggests that there is a strong argument for increasing the number of places available,
although this would require an increase in the programme’s budget. However, given its
social and economic benefits, such an improvement is worth considering.

The programme has a not insignificant effect on the economy. For example, in the
2018–2019 season, 12,473 direct jobs and 73,461 total jobs were generated. This generated
employment has an overall positive impact on the economy and, in particular, on the state
coffers through Social Security contributions, personal income tax, VAT and other taxes
and savings in unemployment benefits.

In addition to the Social Tourism Programme, the Active Ageing Programme also
includes the Thermalism Programme. This programme began in 1989 as a social services
policy to satisfy the demand of the elderly to be able to receive recuperative treatments in
specialised thermal establishments.

This programme has a two-fold objective:

(1) To facilitate the access of pensioners of the Social Security System to treatments in spas
provided for people of this group, who need it by medical prescription, in order that
the thermal treatment can act in a preventive and curative way or as rehabilitation of
chronic diseases and disabling diseases, thus helping to improve their quality of life
and at a reduced price thanks to the co-financing of the Imserso.

(2) To promote the economic development of the areas in which the spas are located,
contributing to the creation and maintenance of employment, facilitating the im-
provement and modernisation of the infrastructures and facilities of these centres and
allowing professionalisation and specialisation of the staff who provide their services
in these establishments.

Over the 2000/01 season, 80,000 places were offered by the programme, with this
systematically increasing until the 2011/12 season, after which the places offered dropped
to 208,500 places in the last two seasons of the period considered. However, both the
applications received and the number of beneficiaries increased continuously until the
2011/12 season, after which they decreased. In the 2018/19 season, 274,844 people applied
for the thermalism programme, of which 184,440 people were allocated a place. The per-
centage of beneficiaries compared to available places stood at 88.5% in the 2011/12 season,
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meaning that more than 10% of places remained unfilled. The reason for this is not clearly
explained by Imserso, but if it were due to management of the programme then this could
be improved, with the subsequent social and economic repercussions that would ensue.
Imserso’s contribution to this programme was increasing until the 2012 and 2013 seasons,
when funds were substantially cut, to recover again in 2014. In recent years, Imserso’s
contribution has remained stable.

Finally, it should be noted that the satisfaction of the users of both programmes is very
high, with more than 95% of the users of the social tourism programme and around 90% of
the users of the thermalism programme stating that they were very satisfied or satisfied.

Appendix B

Table A1. Gini coefficient of national travellers in hotel establishments in EU countries.

Year Germany Austria Spain France Holland Italy Portugal UK Sweden

1999 0.13 0.12 0.16 n.a. 0.19 0.20 0.17 0.22 0.10
2000 0.13 0.12 0.16 n.a. 0.17 0.20 0.18 0.17 0.11
2001 0.13 0.11 0.17 n.a. 0.18 0.19 0.17 0.18 0.20
2002 0.13 0.11 0.16 n.a. 0.18 0.20 0.17 0.14 0.20
2003 0.15 0.12 0.18 n.a. 0.19 0.20 0.18 0.16 0.22
2004 0.12 0.11 0.17 n.a. 0.17 0.19 0.17 0.14 0.25
2005 0.12 0.10 0.17 n.a. 0.17 0.19 0.17 0.18 0.27
2006 0.12 0.10 0.16 n.a. 0.16 0.19 0.17 0.18 0.22
2007 0.12 0.10 0.15 n.a. 0.14 0.19 0.16 0.18 0.23
2008 0.12 0.10 0.15 n.a. 0.14 0.19 0.16 0.18 0.20
2009 0.13 0.10 0.17 n.a. 0.15 0.20 0.17 0.20 0.21
2010 0.13 0.10 0.17 n.a. 0.16 0.20 0.16 0.19 0.20
2011 0.13 0.10 0.18 0.17 0.14 0.20 0.18 0.18 0.20
2012 0.12 0.10 0.17 0.16 0.15 0.20 0.19 0.18 0.19
2013 0.13 0.10 0.18 0.17 0.17 0.20 0.20 0.19 0.20
2014 0.12 0.10 0.18 0.17 0.16 0.20 0.19 0.21 0.20
2015 0.13 0.11 0.17 0.18 0.16 0.21 0.18 0.18 0.19
2016 0.12 0.11 0.17 0.17 0.15 0.20 0.17 0.18 0.20
2017 0.12 0.11 0.17 0.17 0.13 0.20 0.17 0.19 0.18
2018 0.12 0.10 0.16 0.16 0.13 0.19 0.16 0.18 0.17
2019 0.12 0.11 0.17 0.18 0.13 0.19 0.16 0.20 0.19

Source: compiled by the authors using data from Eurostat.

Table A2. Gini coefficient of foreign travellers in hotel establishments in EU countries.

Year Germany Austria Spain France Holland Italy Portugal UK Sweden

1999 0.17 0.12 0.23 n.a. 0.17 0.25 0.21 0.20 0.27
2000 0.18 0.12 0.20 n.a. 0.17 0.27 0.21 0.20 0.26
2001 0.16 0.11 0.21 n.a. 0.16 0.27 0.20 0.19 0.36
2002 0.16 0.11 0.21 n.a. 0.17 0.26 0.21 0.21 0.37
2003 0.15 0.12 0.21 n.a. 0.17 0.25 0.21 0.16 0.37
2004 0.15 0.11 0.21 n.a. 0.15 0.24 0.21 0.17 0.41
2005 0.15 0.10 0.21 n.a. 0.13 0.25 0.20 0.16 0.40
2006 0.15 0.10 0.21 n.a. 0.15 0.25 0.21 0.17 0.37
2007 0.14 0.10 0.20 n.a. 0.12 0.25 0.21 0.15 0.40
2008 0.14 0.10 0.20 n.a. 0.12 0.25 0.20 0.16 0.34
2009 0.15 0.10 0.21 n.a. 0.14 0.26 0.21 0.16 0.34
2010 0.16 0.10 0.22 n.a. 0.14 0.27 0.22 0.19 0.35
2011 0.15 0.10 0.22 0.29 0.15 0.26 0.24 0.18 0.34
2012 0.14 0.10 0.23 0.28 0.14 0.27 0.23 0.16 0.33
2013 0.14 0.10 0.23 0.28 0.15 0.28 0.23 0.19 0.31
2014 0.14 0.10 0.22 0.28 0.15 0.28 0.23 0.18 0.32
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Table A2. Cont.

Year Germany Austria Spain France Holland Italy Portugal UK Sweden

2015 0.15 0.11 0.22 0.29 0.15 0.28 0.22 0.19 0.31
2016 0.13 0.11 0.22 0.27 0.13 0.28 0.21 0.16 0.32
2017 0.13 0.11 0.21 0.26 0.14 0.28 0.21 0.16 0.31
2018 0.13 0.10 0.20 0.25 0.13 0.27 0.19 0.15 0.29
2019 0.13 0.11 0.20 0.25 0.14 0.27 0.19 0.16 0.31

Source: compiled by the authors using data from Eurostat.

Table A3. Gini coefficient of national travellers in hotel establishments by tourist destination in Spain.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2001 0.11 0.11 0.20 0.13 0.12 0.14 0.10
2002 0.11 0.11 0.22 0.14 0.11 0.14 0.10
2003 0.13 0.12 0.26 0.17 0.14 0.15 0.09
2004 0.13 0.11 0.30 0.18 0.14 0.14 0.08
2005 0.13 0.11 0.31 0.17 0.15 0.13 0.09
2006 0.12 0.12 0.29 0.17 0.15 0.13 0.10
2007 0.12 0.13 0.31 0.17 0.14 0.14 0.09
2008 0.12 0.14 0.31 0.17 0.13 0.14 0.10
2009 0.13 0.15 0.31 0.17 0.15 0.15 0.12
2010 0.13 0.16 0.33 0.15 0.14 0.15 0.11
2011 0.14 0.15 0.32 0.16 0.15 0.17 0.12
2012 0.13 0.16 0.30 0.16 0.13 0.17 0.11
2013 0.14 0.17 0.30 0.16 0.14 0.17 0.13
2014 0.14 0.17 0.33 0.18 0.14 0.17 0.11
2015 0.14 0.15 0.33 0.18 0.16 0.17 0.11
2016 0.13 0.14 0.31 0.16 0.16 0.16 0.10
2017 0.13 0.13 0.31 0.17 0.16 0.15 0.10
2018 0.12 0.13 0.29 0.17 0.15 0.15 0.09
2019 0.13 0.15 0.33 0.18 0.15 0.15 0.10

Source: compiled by the authors using data from INE.

Table A4. Gini coefficient of foreign travellers in hotel establishments by tourist destination in Spain.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2001 0.20 0.18 0.40 0.05 0.27 0.09 0.10
2002 0.20 0.18 0.42 0.08 0.26 0.10 0.14
2003 0.20 0.18 0.44 0.06 0.24 0.12 0.10
2004 0.20 0.17 0.45 0.07 0.23 0.10 0.09
2005 0.20 0.17 0.45 0.07 0.24 0.11 0.09
2006 0.20 0.18 0.44 0.04 0.24 0.10 0.07
2007 0.19 0.17 0.45 0.07 0.23 0.11 0.12
2008 0.20 0.18 0.45 0.06 0.23 0.14 0.13
2009 0.20 0.19 0.45 0.06 0.23 0.14 0.12
2010 0.21 0.20 0.47 0.07 0.23 0.15 0.12
2011 0.22 0.20 0.48 0.06 0.24 0.17 0.11
2012 0.22 0.20 0.49 0.05 0.24 0.17 0.13
2013 0.22 0.20 0.48 0.06 0.25 0.17 0.14
2014 0.22 0.20 0.49 0.05 0.24 0.16 0.15
2015 0.21 0.20 0.48 0.05 0.23 0.16 0.16
2016 0.21 0.19 0.48 0.04 0.22 0.15 0.14
2017 0.20 0.18 0.47 0.03 0.22 0.15 0.16
2018 0.19 0.17 0.47 0.03 0.20 0.13 0.14
2019 0.19 0.17 0.46 0.04 0.20 0.13 0.15

Source: compiled by the authors using data from INE.
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Table A5. Seasonality in tourism management by tourist destination. Gini coefficient of the number
of places available.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2001 0.12 0.05 0.34 0.00 0.21 0.07 0.07
2002 0.12 0.06 0.36 0.01 0.20 0.07 0.06
2003 0.12 0.06 0.38 0.01 0.21 0.07 0.05
2004 0.12 0.06 0.38 0.01 0.20 0.06 0.05
2005 0.11 0.06 0.38 0.01 0.19 0.05 0.06
2006 0.11 0.07 0.38 0.02 0.19 0.05 0.07
2007 0.11 0.06 0.39 0.01 0.18 0.05 0.06
2008 0.11 0.06 0.39 0.01 0.17 0.04 0.07
2009 0.11 0.07 0.41 0.01 0.17 0.05 0.07
2010 0.11 0.08 0.42 0.03 0.16 0.05 0.07
2011 0.11 0.08 0.42 0.01 0.16 0.06 0.07
2012 0.11 0.09 0.43 0.01 0.16 0.07 0.07
2013 0.12 0.11 0.44 0.01 0.16 0.07 0.08
2014 0.12 0.11 0.45 0.00 0.16 0.07 0.07
2015 0.12 0.11 0.45 0.01 0.16 0.07 0.07
2016 0.12 0.11 0.44 0.01 0.16 0.07 0.07
2017 0.12 0.11 0.44 0.01 0.16 0.07 0.08
2018 0.12 0.11 0.44 0.01 0.16 0.07 0.08
2019 0.12 0.11 0.44 0.01 0.16 0.07 0.08

Gini Coefficient of Hired Personnel

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia

Valencian
Commu-

nity

Murcia
Region

2002 0.12 0.07 0.36 0.01 0.20 0.12 0.08
2003 0.12 0.08 0.37 0.01 0.20 0.09 0.07
2004 0.13 0.09 0.39 0.01 0.20 0.10 0.06
2005 0.12 0.08 0.38 0.01 0.18 0.08 0.07
2006 0.12 0.11 0.38 0.02 0.17 0.07 0.08
2007 0.12 0.11 0.39 0.03 0.16 0.08 0.08
2008 0.11 0.10 0.39 0.01 0.16 0.07 0.09
2009 0.11 0.10 0.40 0.01 0.15 0.07 0.08
2010 0.11 0.11 0.42 0.01 0.15 0.08 0.08
2011 0.12 0.12 0.43 0.03 0.15 0.09 0.09
2012 0.12 0.13 0.44 0.01 0.15 0.10 0.08
2013 0.13 0.14 0.45 0.01 0.15 0.11 0.09
2014 0.13 0.15 0.46 0.02 0.15 0.11 0.11
2015 0.14 0.16 0.47 0.01 0.16 0.11 0.11
2016 0.14 0.15 0.47 0.02 0.15 0.11 0.10
2017 0.14 0.15 0.46 0.02 0.16 0.12 0.10
2018 0.14 0.16 0.46 0.01 0.16 0.11 0.10
2019 0.14 0.16 0.45 0.02 0.15 0.10 0.08

Source: compiled by the authors using data from INE.

Table A6. Seasonality in the adaptation of the offer to the tourist demand. Gini coefficient of the
degree of occupancy by tourist destination.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2001 0.12 0.14 0.14 0.04 0.15 0.08 0.11
2002 0.11 0.14 0.16 0.05 0.15 0.09 0.11
2003 0.12 0.14 0.15 0.05 0.14 0.10 0.10
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Table A6. Cont.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2004 0.11 0.13 0.15 0.06 0.13 0.10 0.09
2005 0.12 0.13 0.15 0.06 0.14 0.10 0.10
2006 0.11 0.13 0.14 0.05 0.14 0.10 0.10
2007 0.11 0.14 0.15 0.05 0.14 0.11 0.09
2008 0.12 0.15 0.16 0.05 0.15 0.12 0.11
2009 0.12 0.16 0.17 0.05 0.16 0.13 0.12
2010 0.13 0.17 0.19 0.05 0.16 0.14 0.12
2011 0.13 0.16 0.21 0.06 0.17 0.15 0.13
2012 0.13 0.16 0.20 0.05 0.17 0.15 0.13
2013 0.13 0.16 0.20 0.05 0.17 0.15 0.14
2014 0.12 0.16 0.20 0.04 0.16 0.15 0.14
2015 0.12 0.14 0.19 0.04 0.15 0.14 0.13
2016 0.11 0.13 0.17 0.04 0.14 0.13 0.13
2017 0.11 0.13 0.18 0.03 0.14 013 0.11
2018 0.10 0.12 0.18 0.04 0.12 0.11 0.10
2019 0.10 0.12 0.19 0.03 0.12 0.11 0.10

Source: compiled by the authors using data from INE.

Table A7. Seasonality of profitability by tourist destination. Gini coefficient of income per available room.

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2008 0.11 0.21 0.20 0.06 0.10 0.19 0.14
2009 0.11 0.23 0.18 0.07 0.11 0.21 0.13
2010 0.12 0.24 0.21 0.07 0.12 0.21 0.14
2011 0.13 0.24 0.26 0.07 0.14 0.22 0.15
2012 0.14 0.24 0.26 0.06 0.15 0.22 0.17
2013 0.14 0.24 0.26 0.07 0.16 0.23 0.18
2014 0.14 0.24 0.27 0.06 0.16 0.23 0.17
2015 0.14 0.23 0.27 0.06 0.15 0.23 0.17
2016 0.14 0.23 0.27 0.05 0.14 0.23 0.18
2017 0.14 0.22 0.26 0.04 0.16 0.23 0.15
2018 0.13 0.21 0.25 0.05 0.13 0.21 0.14
2019 0.13 0.21 0.26 0.04 0.13 0.21 0.16

Gini Coefficient of the Average Hotel Rate

Year Spain Andalusia Balearic
Islands

Canary
Islands Catalonia Valencian

Community
Murcia
Region

2008 0.03 0.09 0.06 0.04 0.05 0.08 0.05
2009 0.03 0.10 0.07 0.04 0.06 0.09 0.06
2010 0.03 0.10 0.07 0.03 0.04 0.09 0.06
2011 0.03 0.11 0.08 0.03 0.03 0.10 0.06
2012 0.04 0.11 0.10 0.03 0.04 0.10 0.08
2013 0.04 0.10 0.10 0.03 0.04 0.10 0.09
2014 0.04 0.11 0.11 0.03 0.05 0.11 0.09
2015 0.05 0.11 0.13 0.03 0.04 0.11 0.08
2016 0.05 0.12 0.13 0.04 0.05 0.13 0.09
2017 0.05 0.12 0.12 0.04 0.05 0.12 0.08
2018 0.05 0.12 0.12 0.04 0.05 0.11 0.08
2019 0.05 0.12 0.13 0.03 0.05 0.11 0.08

Source: compiled by the authors using data from INE.
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