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Domestic tourism is one of the most im-

portant types of tourism in Spain, but also 

one of the most neglected and under-

researched. The objective of this study is to 

1. describe the domestic tourist flows in 

Spain for the year 2016 and 2. shed some 

light on the factors that drive this form of 

tourism. To describe domestic tourism, a 

destination-origin matrix is constructed, and 

the coefficients of tourist attraction for each 

region are calculated. The analysis of the 

driving factors is based on the estimation of 

a gravity model and a spatial autoregressive 

(SAR) model. The SAR model has the ad-

vantage of accounting for spatial interac-

tions’ effects among regions. The authors’ 

empirical findings reveal that spatial region-

al dependence matters when modelling do-

mestic tourist flows. Moreover, the level of 

income at both the origin and destination 

regions, and the characteristics of the region 

of destination, such as the quality of beach-

es, level of accessibility, and the number of 

museums, theme parks and natural parks 

are also positively associated with domestic 

tourism. On the contrary, distance and rela-

tive prices between the regions of origin 

and destination exert a negative effect.  

The estimates of the SAR model allow the 

quantification of the total, direct and spillo-

ver effects of these factors. According to 

this quantification, it is found that the de-

mand for inter-regional domestic tourism is 

unitary income elastic and highly price elas-

tic. 
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Introduction 

It is widely recognised that tourism is a key strategic sector for the economic, social, 

and cultural development of many countries (UNWTO 2010, Medina-Muñoz et al. 

2016). This is particularly the case for Spain, with tourism being one of its most 

important and fastest growing economic sectors. The significant relevance of tour-

ism for Spain is reflected in the latest outlook of the Spanish travel and tourism 

sector released by the World Travel and Tourism Council (WTTC 2017). According 

to this report, the total contribution of the sector to the Spanish economy was 

158.9 billion euros in 2016 (14.2% of the gross domestic product [GDP]), and is 

expected to rise by 3.8% in 2017. This growth rate is significantly above the one 

foreseen by the European Commission for the global Spanish economy in 2017 

(2.8%). The importance of the tourism sector in the Spanish economy has grown 

since 2010. Essentially, the sector has played a determinant role in reducing the 

negative impact of the economic crisis over the past years, and is currently one of 

the drivers of economic recovery (Cuadrado-Roura–López-Morales 2014, LaCaixa 

2017). The travel and tourism industry employed approximately 14.5% of the labour 

force (2.6 million of jobs) in 2016. More than 80,000 new jobs have been created in 

the sector in 2016, which represents 15.1% of all jobs generated over the same peri-

od in Spain (Exceltur 2017). The unemployment rate in Spain is, after Greece, the 

highest in the European Union (EU) (18.5% in 2016), and more than twice the 

average rate registered in the EU area. According to the information contained in 

the surveys conducted by the Spanish Sociological Research Centre, the high level 

of unemployment has been recurrently perceived in the last ten years as the most 

important problem that the Spanish population is facing. Tourism is viewed by the 

Spanish political authorities as a strategic sector to promote growth, create new jobs, 

and consequently, reduce the high rate of unemployment.  

Spanish policy-makers have designed and implemented different policies in the 

last few years to promote research, development, and innovation (R&D&I) activi-

ties, both in the academia and in the tourism sector. For instance, the Spanish Tour-
ism Plan Horizon 2020 as well as the National Science and Technology Strategy 
2013–2020 aimed at improving the competitiveness of the sector through, in partic-

ular, R&D&I activities that could be used by the tourism sector and would contrib-

ute to increase productivity and employment in the short- and medium-terms. 

Most of the existing research on tourism in Spain has so far focused on explain-

ing international tourist inbounds (see references included in Álvarez-Díaz et al. 

2016). The economic importance that international tourism has for the Spanish 

economy explains the scientific interest for this topic.1 Most of these studies rely on 

time series or panel data and show that income of those who travel and the adjusted 

 
1 According to Bankia (2016), Spain received 75.3 million foreign visitors in 2016 and obtained revenues of 

more than 77.6 billion euros. 
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relative prices are the main determinants of international tourism.2 The estimated 

elasticities provided by researchers are essential for policy-makers and tourism man-

agers to understand how changes in income and relative prices affect the interna-

tional demand for tourism to Spain.  

In contrast, the domestic demand for tourism has not been significantly studied 

despite the fact that it represents a substantial portion of total tourism activities in 

Spain (INE 2017). In 2016, the total expenditure of domestic flows amounted to 

28.15 billion euros (INE 2017). Guardia-Gálvez et al. (2014) discuss this lack of evi-

dence and emphasise the need to stimulate more research on the underlying determi-

nants of domestic tourism. A better understanding of the domestic tourism flows 

would complement the existing knowledge on international tourism, and help national 

and regional governments to design and implement more effective tourism policies.  

To the best of our knowledge, only two recent studies have modelled the domestic 

demand for tourism in Spain. Guardia-Gálvez et al. (2014) employ a gravity model to 

characterise the explanatory variables that determine the domestic travel flows be-

tween the Spanish regions. Their results suggest that the population of the regions, at 

both origin and destination, and the income of the origin region have a positive and 

significant influence on domestic tourism in Spain. The estimated income elasticity is 

greater than one, which suggests that domestic demand for tourism is a luxury good. 

On the other hand, the distance between regions exerts a negative effect. Other fac-

tors such as relative prices and the characteristic of insularity are not significantly as-

sociated with the tourism flows. In the second study, De la Mata and Llano-Verduras 

(2012) use different specifications of the gravity model to explain the intra- and inter-

regional trade flows of the accommodation, restaurant, and travel agency sectors. The 

results show that some socio-economic and geographic characteristics (such as tem-

perature, beach, and capital of the state) of the destination regions are important pull 

factors for domestic tourism. The variable distance is also included, and shows a sig-

nificant and negative effect. In one of the gravity modelling specifications, the authors 

control for spatial autocorrelation. As the presence of spatial autocorrelation is not 

conclusive, the authors recommend undertaking further research on this issue by 

using alternative modelling specifications.3  

The present study attempts to contribute to the limited literature on the deter-

minants of domestic flows in Spain. The objectives of the study are twofold.  

The first one is to provide a detailed description of the tourist flows between and 

within the Spanish regions (inter-regional and intra-regional tourism, respectively) 

for the year 2016. In order to consider both inter- and intra-regional tourism, an 

 
2 Other determinants such as relative prices in substitute destinations (tourist competitors) and special events 

(terrorist attacks, changes in visa policy, and the Arab Spring) have also been found relevant to explain the 

international tourism demand for Spain (Álvarez-Díaz et al. 2016).  
3 The authors affirm that the presence of spatial dependence to explain tourist flows is not conclusive as they 

find a positive and significant effect in 2001, but no effect in 2007. 
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origin-destination (O-D) matrix is constructed based on the surveys conducted by 

the Spanish National Statistics Institute (INE). This matrix reflects the number of 

tourist trips from one Spanish region to another (inter-regional tourism), and to the 

same region (intra-regional tourism). Based on the O-D matrix, pairwise coefficients 

of regional tourist attractions are calculated. These coefficients are useful to identify 

the favourite destinations for the residents in each Spanish region.  

The second objective of the paper is to model the domestic flows in Spain and 

study what the main determinants of inter-regional and intra-regional flows are. In 

particular, the main interest of this study is to provide to policy-makers and tourism 

managers the estimates of the income and price elasticity of demand for domestic 

tourism in Spain. The econometric approach is based on the O-D econometric mod-

els explained in LeSage and Pace (2008). More precisely, a SAR model and a gravity 

model are specified, estimated, and compared. Whilst the gravity model is the most 

commonly used model in the literature, the SAR model accounts for the presence of 

spillover effects in tourism (i.e. the existence of spatial interaction effects among re-

gions). That is, it takes into account the fact that tourism demand in one specific re-

gion could benefit from the tourism demand experienced in neighbouring regions. 

Spillover effects are rather common in tourism. Yang and Wong (2012) define this 

concept in the context of tourism research as the indirect or unintentional effects that 

a region’s tourism exerts on tourism flows to other regions.4 Griffith and Jones (1980) 

is one of the first studies to discuss these spatial spillover effects in the literature. Since 

then, only a few studies have included spatial spillover effects when modelling the 

domestic demand for tourism (among them are the aforementioned study of 

De la Mata and Llano-Verduras (2012) for Spain, Marrocu and Paci (2013) for Italy, 

and Bo et al. (2017) and Yang and Wong (2012) and Yang and Fik (2014) for China). 

In totality, the literature has so far not reached a consensus on the significance of 

spatial spillover effects in tourism (Bo et al. 2017). Drawing on this, the originality of 

the current work is thus not only to shed more light on the determinants of domestic 

tourism, but also to provide empirical evidence on the presence/absence of spatial 

spillover effects in tourism in Spain by exploiting an SAR model.  

The remainder of this study is structured as follows. Chapter 2 provides a brief 

description of the domestic tourism in Spain, distinguishing between inter-regional 

and intra-regional flows. The coefficients of tourist attractions are shown and com-

mented. Chapter 3 describes the SAR and gravity models (the latter used as a 

benchmark), as well as the variables used in this study. Chapter 4 presents the main 

results and the discussion. Chapter 5 provides a sensitivity analysis of our results to 

different modelling specifications, and finally, Chapter 6 offers some conclusions 

and political implications. 

 
4 These authors explain several reasons why tourism flows to one geographic region are dependent on flows to 

other regions (e.g. productivity spillovers, market access spillovers, joint promotion, negative events, and from the 

demand side, the existence of tourists with multi-destination travel plans).  
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Description of the domestic inter-regional and intra-regional 
flows 

Description of the total domestic tourist flows  

The purpose of this chapter is to characterise the flows of domestic tourism in 

Spain. Spain is administratively and politically decentralised into 17 regions (called 

autonomous communities) and 2 autonomous cities (Ceuta and Melilla). Therefore, 
the total number of regions considered in this study is 19n . Figures 2a and 2b 

show the names and geographical localisations of each of these regions.  

To study the Spanish regional flows, an O-D matrix is constructed. This matrix 

is based on the household panel survey FAMILITUR, which is regularly conducted 

by the INE. The matrix is derived from the 2016 survey and provides information 

about the bilateral tourism flows from the n regions of origin to each one of the  

n regions of destination. In other words, it registers the number of trips made by the 

residents in one specific region to another region or to their own region. The matrix 

is square and its size is n rows by n columns, where the rows represent the regions 

of destination and the columns are the regions of origin. The diagonal elements of 

the matrix represent the intra-regional flows, while the off-diagonal elements regis-

ter the inter-regional flows.  

According to the O-D matrix and the information provided by the INE data-

base, the residents in Spain made 182 million trips in 2016, 91.4% of which had 

Spain as the main destination (domestic tourism).5 Travelling by car is the most 

common mode of transport for domestic tourism (approximately 82.4% of the total 

domestic trips). The average expenses per person and day is estimated to be 44 eu-

ros. This amount is noticeably lower than what is spent in the context of trips 

abroad (96 euros per person and day). Most of the residents lodged in non-market 

accommodations (63.9% of domestic trips).6  

Table 1 shows the distribution of domestic tourist trips (inbound and outbound 

trips) across the Spanish regions for the year 2016. The regions are ranked twice, 

based on the percentage of inbound and outbound trips, respectively. Regarding the 

inbound trips, the top five regions account for 61.1% of the total domestic inbound 

trips. The most visited region is Andalusia (Andalucía) (19.11%), followed by Cata-

lonia (Cataluña) (13.47%), Valencia (10.34%), Castilla–León (10.33%), and Madrid 

(7.85%). On the other hand, the least visited destinations are the autonomous cities 

of Melilla (0.02%) and Ceuta (0.03%), and the region of La Rioja (1.43%). It is inter-

esting to note the low percentage of domestic tourism to Balearic Islands (Islas 

Baleares) (3.24%). This archipelago, similar to Canary Islands (Islas Canarias), is 

 
5 The O-D information is not included, but it is available upon request. The information provided by the INE 

can be consulted on the webpage www.ine.es  
6 The non-market accommodation refers to accommodations at housing properties, timeshare lodges, or at 

friends’ and relatives’ homes.  
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focused more on international tourism than on domestic tourism. On an average, 

for domestic trips to Canary Islands, Madrid, and Balearic Islands, the amount spent 

by a person and per day is twice what is spent when the trip destination is Castilla–

La Mancha, Castilla–León, and Extremadura.  

Table 1  

 
Region  

of destination 

Number of 

inbound trips, 

million 

Share in 

total, % 

Region  

of origin 

Number of 

outbound 

trips, million 

Share in 

total, % 

1 Andalusia 31.76 19.11 Madrid 31.22 18.79 

2 Catalonia 22.39 13.47 Andalusia 26.95 16.21 

3 Valencia 17.18 10.34 Catalonia 24.84 14.95 

4 Castilla–León 17.17 10.33 Valencia 14.24 8.57 

5 Madrid 13.04 7.85 Castilla–León 10.61 6.38 

6 Castilla–La Mancha 12.18 7.32 País Vasco 9.45 5.68 

7 Galicia 9.72 5.84 Galicia 8.50 5.11 

8 Aragon 8.01 4.82 Castilla–La Mancha 7.82 4.71 

9 Canary Islands 5.71 3.44 Aragon 6.33 3.81 

10 País Vasco 4.86 2.92 Canary Islands 5.28 3.18 

11 Extremadura 4.76 2.86 Asturias 4.05 2.44 

12 Cantabria 4.17 2.51 Murcia 3.96 2.38 

13 Asturias 4.17 2.51 Extremadura 3.82 2.30 

14 Murcia 3.76 2.26 Navarra 3.01 1.81 

15 Balearic Islands 3.24 1.95 Balearic Islands 2.51 1.51 

16 Navarra 2.59 1.56 Cantabria 2.05 1.24 

17 La Rioja 1.43 0.86 La Rioja 1.15 0.69 

18 Ceuta 0.04 0.03 Ceuta 0.27 0.16 

19 Melilla 0.04 0.02 Melilla 0.16 0.10 

Note: Here and hereinafter, the word ‘regions’ refers to the 17 regions and 2 autonomous cities of Spain. De-

viations from 100.00% result from rounding.  

Source: Own calculation based on the O-D matrix constructed from the 2016 FAMILITUR survey. 

With regard to the domestic outbound flows, most of the trips were made by the 

residents of Madrid (18.79%), Andalusia (16.21%), and Catalonia (14.95%). The 

residents of Ceuta (0.16%), Melilla (0.10%), and Cantabria (0.69%) show the lowest 

inclination to travel. The residents of Balearic Islands, Canary Islands, and Cantabria 

spend more than 60 euros per day and person, whilst those from Andalusia, País 

Vasco, Aragon (Aragón), and Murcia spend marginally less than 50 euros per day 

and person.  
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Figure 1a 
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Source:  Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 

Figure 1b 
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Source: Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 
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Description of the inter-regional domestic tourist flows  

The inter-regional domestic tourism amounted to 80.14 million trips in 2016 

(48.21% of the total domestic trips). As can be observed in Figure 2a, most of the 

trips are concentrated in four regions of destination: Castilla–León (14.18%), Anda-

lusia (12.07%), Valencia (11.43%), and Castilla–La Mancha (11.38%). Figure 2b 

shows that Madrid accounts for a very high share of the trips to other regions 

(33.87% of the total outbound trips), followed far behind by Catalonia (9.17%) and 

País Vasco (9.17%). Considering that these regions are the richest in Spain, this 

descriptive analysis suggests that income may be one of the push determinants of 

the demand for inter-regional domestic tourism. Figure 3a graphically indicates the 

regions that originate and receive most of the inter-regional trips. This figure also 

displays the net inter-regional flows. País Vasco, Catalonia and particularly Madrid 

show a negative flow, meaning that they generate more trips than what they receive. 

Figure 3b presents the outbound trips for each region once we remove the dis-

torting effects caused by the population size. Madrid is the region that has the high-

est outbound intensity (4.24 trips per capita), followed by País Vasco (3.39 trips) and 

Ceuta (3.16 trips). The lowest intensity is found in Andalusia (0.58 trips per capita) 

and Canary Islands (0.47 trips).  

Figure 2a 

 

Source:  Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 
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Figure 2b 

 

Source:  Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 

Figure 3a 
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Source:  Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 
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Figure 3b 
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Source:  Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 

Following the methodology explained in Guardia-Gálvez et al. (2014) and 

Dominguez-Pérez (2016), the O-D matrix allows the calculation of the inter-

regional coefficients of tourist attraction. These coefficients indicate the relative 

level of tourist attraction of each region and are calculated as follows: 

                   ,

Domestic trips from region   to region   

Total of domestic trips received in region   

Number of domestic trips generated in region 

Total number of domestic trips 

i j

j i

i
ca

j

 
 
 


 
 
 

 . (1) 

A region i is considered ‘attractive’ for residents in region j if the coefficient  

,i jca  is greater than one; in other words, if inbound trips from region j to region i 

represented as a fraction of the total inbound flows received by region i is greater 

than the total outbound trips of region j over the total of trips generated in Spain. 

Table 2 displays the coefficients of tourist attraction. The rows represent the regions 

of destination, and the columns the regions of origin. For example, we observe that 

the region of Aragon is an attractive destination for residents in neighbouring re-

gions, such as Catalonia ( Ara,Cat 3.78ca  ), Valencia ( Ara,Val 2.11ca  ), Navarra 

( Ara,Nav  2.11ca  ), La Rioja ( Ara,Rio 1.70ca  ), and País Vasco ( Ara,PV 1.32ca  ). More 

generally, we find that Madrid, País Vasco, and Catalonia have the highest number 

of coefficients greater than one, which suggests that these regions are the most at-

tractive ones for inter-regional tourism. In addition, it appears that there are some 

neighbouring effects. Indeed, with the only exceptions of the Balearic Islands and 

Canary Islands, the highest values for the coefficients of tourist attractions are ob-
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served in the neighbouring regions of the regions under scrutiny.7 Finally, as already 

commented in Guardia-Gálvez et al. (2014), the magnitude of the coefficients of 

attraction appear to strongly depend on the geographical distance between regions, 

and on the population and economic strength of the region of origin. 

Table 2  

 
AND ARA AST BAL CAN CANT CYL CM CAT VAL EXT GAL MAD MUR NAV PV RIO CEU MEL 

AND – 0.44 0.55 1.52 2.04 0.40 0.54 1.29 1.12 1.21 3.68 0.64 1.05 2.27 0.53 0.38 0.42 6.84 6.06 

ARA 0.41 – 0.17 0.35 0.09 0.54 0.68 0.63 3.78 2.11 0.41 0.24 0.38 0.21 2.91 1.32 1.70 0.08 0.11 

AST 0.78 0.66 – 0.33 0.65 2.52 2.62 0.43 0.48 0.51 0.54 5.14 1.01 0.19 1.25 0.97 0.71 0.14 0.13 

BAL 2.13 0.41 0.54 – 1.21 0.44 0.54 0.51 3.42 1.59 0.12 1.11 0.58 0.64 0.35 0.53 0.73 0.14 0.54 

CAN 1.70 0.55 1.42 2.19 – 0.73 0.93 0.33 2.38 0.58 0.32 3.91 0.66 0.59 0.65 0.93 0.44 0.26 0.84 

CANT 0.19 0.53 1.42 0.04 0.42 – 3.16 0.19 0.38 0.22 0.22 1.06 0.51 0.13 1.07 4.65 1.66 0.06 0.00 

CYL 0.45 0.54 1.89 0.30 0.23 1.88 – 0.57 0.39 0.28 0.71 1.08 1.66 0.21 0.72 1.51 0.97 0.07 0.14 

CM 0.60 0.30 0.10 0.24 0.19 0.08 0.15 – 0.27 1.53 0.44 0.09 2.18 0.98 0.21 0.05 0.08 0.08 0.12 

CAT 1.39 4.83 0.71 4.65 1.77 0.95 0.78 0.58 – 1.92 0.52 0.92 0.53 0.74 2.24 1.01 1.81 0.19 0.15 

VAL 0.95 1.72 0.44 0.59 0.38 0.29 0.95 2.18 1.45 – 0.22 0.55 1.08 2.71 0.69 0.49 0.84 0.12 0.30 

EXT 2.79 0.31 0.36 0.29 0.49 0.61 0.98 0.89 0.42 0.36 – 0.43 1.55 0.24 0.21 0.68 0.04 0.30 0.34 

GAL 1.02 0.65 4.97 0.78 3.08 1.40 3.01 0.43 1.12 0.34 0.47 – 0.72 0.50 0.40 0.96 0.75 0.21 0.23 

MAD 2.48 0.99 1.44 1.97 2.51 1.51 1.74 2.56 0.87 1.48 2.13 2.37 – 1.20 0.77 0.74 1.01 0.36 0.81 

MUR 1.97 0.48 0.47 0.38 0.10 0.14 0.33 2.04 0.73 3.83 0.26 0.28 0.90 – 0.20 0.05 0.18 1.36 1.10 

NAV 0.62 2.94 0.74 0.14 0.37 0.69 1.55 0.28 1.29 0.42 0.27 0.17 0.43 0.20 – 3.82 5.27 0.27 0.25 

PV 1.27 1.14 1.26 0.80 1.15 5.05 2.57 0.32 1.44 0.81 0.55 1.21 0.49 0.26 5.16 – 4.17 0.10 0.06 

RIO 0.18 1.28 0.83 0.54 0.14 1.77 0.94 0.15 0.23 0.28 0.18 0.51 0.44 0.15 2.60 5.98 – 0.04 0.00 

CEU 15.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 – 13.32 

MEL 12.70 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.44 0.00 0.00 0.00 0.00 3.62 0.00 0.00 0.00 16.73 – 

Note: The abbreviations used in the table stand for the following: AND – Andalusia, ARA – Aragon, AST – 

Asturias, BAL – Balearic Islands, CAN – Canary Islands, CANT – Cantabria, CYL – Castilla–León, CM – Castilla–

La Mancha, CAT – Catalonia, VAL – Valencia, EXT – Extremadura, GAL – Galicia, MAD – Madrid, MUR –

 Murcia, NAV – Navarra, PV – País Vasco, RIO – Rioja, CEU – Ceuta, MEL – Melilla. The rows represent the 

regions of destination; the columns show the regions of origin. Values greater than 1 are in grey cells; they refer to 

strong tourist attraction.  

Source: Own calculation following the instructions given in Guardia-Gálvez et al. (2014) and Domínguez-Pérez 

(2016), and using the O-D matrix based on the 2016 FAMILITUR survey.  

 
7 It is interesting to highlight the strong neighbouring effect observed for the cases of Ceuta and Melilla. These 

cities are located in Africa, and not well linked with the rest of Spain. The coefficients of attraction for Ceuta show 

values greater than one, and extremely high only for the flows from the regions of Andalusia and Melilla 

( Ceu,And 15.22ca    and Ceu,Mel 13.32ca  ). This means that Ceuta is only an attractive destination for these two 

regions; but this is not a surprising finding given that the only connection of Ceuta to mainland Spain is by boat to 

Andalusia and by road to Melilla. The same can be observed in the case of Melilla.  
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Description of the intra-regional domestic tourist flows  

The intra-regional domestic tourism is an important component of the flows of 

domestic tourism. This type of tourism corresponds to more than 86 million trips in 

2016; that is 51.79% of the total number of domestic trips. However, the amount 

spent per person and day is equal to only 31 euros, a figure low in comparison to 

the 52 euros per person and day in the case of inter-regional trips. 

According to Figure 4a, the residents of Andalusia and Catalonia are the ones 

who travel the most within their respective regions (22.08 million of trips for Anda-

lusia and 17.21 million of trips for Catalonia). Figure 4b depicts the intensity of 

intra-regional tourism after controlling for the population size of the regions.  

Figure 4a 
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Source: Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 

Figure 4b 
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Source: Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 



Modelling inter- and intra-regional tourism flows in Spain – a spatial econometric 
approach 

15 

 

Regional Statistics, Vol. 7. No. 2. 2017: 3–34; DOI: 10.15196/RS070205 

The highest intensity of trips is observed for the residents of Aragon (2.72 intra-

regional trips per capita), Andalusia (2.63 trips per capita), Galicia (2.38 trips per 

capita), and Catalonia (2.33 trips per capita), while on the contrary, the lowest inten-

sity of trips is registered for the residents of Madrid (0.69 trips per capita) and 

La Rioja (1.30 trips per capita). 

Figures 5a and 5b graphically illustrate the relative importance of intra-regional 

domestic tourism. In the case of inbound trips (see Figure 5a), the share of intra-

regional trips with respect to the total number of domestic trips is the highest in the 

regions of Catalonia (76.87%), Canary Islands (74.80%), and Andalusia (69.54%). 

The lowest percentages of intra-regional tourism are found in the regions of Madrid 

(31.28%) and La Rioja (28.31%). Figure 5b shows the corresponding figures for the 

outbound trips. Andalusia, Canary Islands, and Galicia are the regions of destination 

with the highest percentages of domestic trips being intra-regional (81.95, 80.90, and 

76.59%, respectively), whilst on the contrary, Madrid shows the lowest proportion 

(13.04%). 

Figure 5a 

 

Source:  Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 
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Figure 5b 

 

Source: Own elaboration based on the O-D matrix derived from the 2016 FAMILITUR survey. 

Econometric model and variables 

The econometric modelling procedure assumes that the domestic tourist flows for 

Spain in the year 2016 can be appropriately represented by the following SAR model:  

       · · · · · · ·D O
Inter Inter IntraY D P Yγ θ ρ      D O

Inter Inter IntraX X X UWβ β β ,  (2) 

where Y measures domestic tourism and is proxied by the logged number of tourist 

trips from a region of origin (i) to a region of destination (j). The matrices D
Inte rX  

and O
Inte rX , and the variables D and P denote the determinants of inter-regional 

flows. D
Inte rX  includes measures of the economic characteristics (GDP per capita) 

and accessibility (number of airports) of the regions of destination as well as proxies 

for their cultural, recreational, and natural attractiveness. More specifically, attrac-

tiveness is measured with an indicator of beaches’ quality, number of theme and 

national parks, and number of museums in the destination region under considera-

tion. Equation (2) also includes dummies for island and autonomous cities as both 

may exhibit specific patterns to be accounted for. 

The matrix O
Inte rX  includes the characteristics of the region of origin that are 

likely to affect domestic flows. This comprises of the GDP per capita as well as the 

population size and level of accessibility (number of airports) of the region of origin. 

As previously stated, we also include dummy variables for regions of origin that are 

either island or autonomous cities. The geographical distance (D) and relative pric-
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es (P) between regions are also included in equation (2) in order to account for trav-

elling cost and cost of living differences between regions of destination and origin. 

On the other hand, we assume that intra-regional flows can be explained by the 

variables grouped in the matrix IntraX , namely, the GDP per capita, population size 

of the region, and the two dichotomous variables indicating if the region is an island 

or an autonomous city.8 Note that the variables GDP per capita, P, and population 

are transformed into logarithms so that their coefficients can be directly interpreted 

as elasticities. 

The selection of the variables included in the matrices O
Inte rX , D

Inte rX , IntraX  

follows Marrocu and Paci (2013), Guardia-Gálvez et al. (2014), and De la Mata and 

Llano-Verduras (2012). Table 3 provides a detailed description of each of the varia-

bles used in equation (2) as well as their data sources, whilst Table 4 displays the 

summary statistics of the explanatory variables at the regional level. 

Table 3  

Variable Definition Description Source 

Region of destination ( D
Inte rX ) 

GDP per 
capita 

Natural logarithm of the re-
gional GDP per capita in the 
region of destination in 2015 

Indicator of the economic de-
velopment level of the region 
of destination (quality of public 
services and institutions) 

INE  
www.ine.es 

Blue Flag 
beaches 

Number of Blue Flag beaches 
in the region of destination, 
2015 

Indicator of the capacity to 
attract ‘sun-and-beach’ visitors 

FEE 
www.blueflag.global 

Museums 
Total number of museums in 
the region of destination, 2015 

Indicator of the capacity to 
attract cultural visitors 

MECD 
www.mecd.gob.es 

Theme parks 
Total number of theme parks 
in the region of destination, 
2015 

Indicator of the capacity to 
attract recreational tourism 

TOURESPAÑA 
www.spain.info/en 

Natural parks 
Total number of national natu-
ral parks in the region of desti-
nation, 2015 

Indicator to measure the capac-
ity of the natural amenities to 
attract visitors 

MAPAMA 
www.mapama.gob.es 

 (Continued on the next page.) 

 
8 The variables were transformed to adapt them to an O-D modelling framework. Thus, Y was obtained from 

the vectorisation of the O-D matrix, and D and P from the vectorisation of the symmetric  n n  matrices of 

geographical distances and relative prices, respectively. The matrices 
D
Inte rX , 

O
Inte rX , and IntraX  were 

accordingly transformed by using the Kronecker product. Moreover, the main diagonal of the matrices 
D
Inte rX   

and 
O
Inte rX  was set to zero to isolate the intra-regional trips. Considering the same reason, the off-diagonal of 

IntraX  was set to zero to not consider the inter-regional trips. For a more detailed explanation of these 

transformations, the reader referred to Lesage and Pace (2008) and Marrocu and Paci (2013).  

http://www.ine.es/
http://www.blueflag.global/
http://www.mecd.gob.es/
http://www.spain.info/en
http://www.mapama.gob.es/
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(Continuation.) 

Variable Definition Description Source 

Region of destination (
D
Inte rX ) 

Airports 
Total number of airports in the 
region of destination, 2016 

Indicator that approximates the 
level of accessibility of the re-
gion of destination 

AENA  
www.aena.es 

Island 
Dummy variable that takes 
value 1 if the region of destina-
tion is an island 

Indicator that takes into con-
sideration whether the region 
of destination is an island (Bal-
earic Islands and Canary Is-
lands) 

Own calculation 

Autonomous 
city 

Dummy variable that takes 
value 1 if the region of destina-
tion is an autonomous city 

Indicator that takes into con-
sideration whether the region 
of destination is an autono-
mous city (Ceuta and Melilla) 

Own calculation 

Region of origin (
O
Inte rX ) 

GDP per 
capita 

Natural logarithm of the regional 
GDP per capita in the region of 
origin, 2016 

Indicator of the level of income 
of residents in the region of 
origin 

INE  
www.ine.es 

Population 
Natural logarithm of the popula-
tion in the region of origin, 2016 

Indicator of the size of the popu-
lation in the region of origin 

INE  
www.ine.es 

Airports 
Total number of airports in the 
region of origin, 2016 

Indicator that approximates the 
level of accessibility of the region 
of origin 

AENA  
www.aena.es 

Island 
Dummy variable that takes value 
1 if the region of origin is an 
island 

Indicator that takes into consid-
eration whether visitors come 
from an island (Balearic Islands 
and Canary Islands) 

Own calculation 

Autonomous 
city 

Dummy variable that takes value 
1 if the region of origin is an 
autonomous city 

Indicator that takes into consid-
eration whether visitors come 
from an autonomous city (Ceuta 
and Melilla) 

Own calculation 

Bilateral variables 

Relative  
prices 

Natural logarithm of the relative 
consumer price index (tourism 
and hospitality) between the 
region of origin and the region of 
destination, 2015   

Proxy of the relative cost of liv-
ing between the region of origin 
and the region of destination 

INE   
www.ine.es 

Geographical 
distance 

Geographical distance in kilome-
tres  between the region of origin 
and the region of destination 

Proxy of the cost of travelling 
from region of origin to the re-
gion of destination (transport 
and opportunity costs) 

Own calculation 

Note: The abbreviations used in the table stand for the following: INE – Spanish National Statistics,          

FEE – Foundation for Environmental Education, MECD – Spanish Ministry of Education, Culture and Sports,    

MAPAMA – Spanish Ministry of Agriculture, Food and Environment, TOURESPAÑA – a tourism agency that is 

dependent on the Spanish Ministry of Energy, Tourism and Digital Agenda, AENA – a Spanish airport operations 

company. The geographical distances between regions were calculated by using MATLAB, based on the regions’ 

longitude and latitude.  
For several variables, 2015 data were used as the values for 2015 and 2016 are similar or, in many cases, the 

same, and assuming that visitors have made their decisions according to their perceptions formed in the previous 
year.  

http://www.aena.es/
http://www.ine.es/
http://www.ine.es/
http://www.aena.es/
http://www.ine.es/
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Table 4  

Variable Mean 
Standard  

deviation 
Maximum Minimum 

Intra-regional tourism flows 
(number of visitors) 

 
4,530,480 

 
5,823,391 

 
22,086,482 

0 

Inter-regional tourist flows     

to the region  
(number of visitors) 

 
4,217,877 

 
3,604,605 

 
11,367,619 

 
39,957 

from the region 
(number of visitors) 

 
4,217,877 

 
6,016,794 

 
27,145,486 

 
163,513 

Geographical distance (kilo-
metre) 

564.16 468.07 2,170 0 

Relative prices (consumer 
price index) (euro) 

 
100.05 

 
0.43 

 
101.77 

 
99.27 

GDP per capita (euro) 22,260 4,806.5 31,708 15,882 

Number of museums 28 21 84 1 

Number of Blue Flag beaches 30 44 131 0 

Number of national parks 1 1 4 0 

Number of theme parks 2 3 8 0 

Number of airports 2 2 8 0 

Dummy variable Frequency 

Autonomous city 10.53% 

Island 10.53% 

Source: Here and in the following tables, own calculation. 

The parameters to be estimated in the model are γ , θ , ρ ,  and those included 

in the vectors D
Interβ , o

Interβ , and Intraβ . We opt for a SAR econometric specification 

in order to control for spatial dependence at the tourist destination.9 The possible 

existence of spillover effects are captured by the term W·Y, with W being the queen 

contiguity-weighting matrix.10 Therefore, W·Y is the weighted average of the tour-
ism flows of neighbouring regions. The parameter ρ  is the SAR parameter, which 

measures the degree of spatial dependence among the regions of destination. If 

 0ρ , then the specification of the model (2) is the same as the one of the gravity 

 
9 LeSage and Pace (2008) find two main motivations for the use of spatial econometric models. The first one is 

that spatial dependence can be interpreted as a long-run equilibrium of an underlying spatiotemporal process. The 

second motivation is to avoid the effect of omitted variables that exhibit spatial dependence.  
10 The matrix W is an exogenous pre-specified spatial matrix with fixed weights, which is the most widely used 

approach within a linear regression framework (Vega–Elhorst 2015). More specifically, the elements of W (wij) are 

set to be one if region i shares its border with the region of destination j, and zero otherwise. The rows of this 

matrix have been normalised to sum to unity. 
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model. The gravity model is one of the most popular specifications when it comes 

to the study of regional international flows of goods, migration, investment, and 

more recently, tourism (Morley et al. 2014). For comparison purposes, in Chapter 4, 

we also report the results when a gravity model is employed. The gravity model is 

used as a benchmark to compare the performance of the proposed SAR model and 

verify the existence of significant spatial spillover effects. Finally, the last term of 

equation (2), the vector U, is the disturbances of the model, which is assumed an 

independent and identically distributed random variable. 

Unlike the case of the gravity model, the estimated parameters of the SAR model 

do not provide a direct interpretation of the impact of the explanatory variables on 

Y. The reason for this is that, due to the presence of the spatially lagged term (W·Y), 

the parameters of the model do not represent the true partial derivatives of Y with 

respect to changes in the explanatory variables. LeSage and Pace (2009) show that 

the partial derivative matrix of Y with respect to the kth explanatory variable in the 

ith region is given by 

                                                
1

 ·   ·     n n
ki

Y

X
ρ β


  


I W I ,  (3) 

where nI  is the  n n  identity matrix. Despite the complexity of the calculation, 

the advantage of such a procedure is that the total impact on domestic flows, that is, 

Y produced by any change in one of the explanatory variables can be decomposed 

into two effects: direct and indirect effects.  

The direct effect reflect the impact on domestic tourism of any change in one of 

the explanatory variables originated in a region, while the indirect effect measures 

the impact of the same variable in its neighbouring regions. LeSage and Pace (2009) 

propose to use the average of the elements of the main diagonal as a summary indi-

cator of the direct effect, and the average of the off-diagonal elements as a summary 

of the indirect effect. The total effect is calculated as the sum of the direct and indi-

rect effects. In order to identify the statistical distribution of these impacts, the same 

authors recommend the use of some efficient computational simulation method to 

assess the statistical significance of the estimated direct, indirect, and total effects. In 

this paper, we decide to use the same bootstrap procedure as the one explained in 

Ferson et al. (2013) and Álvarez-Díaz and Gupta (2016).11 

Empirical results 

Table 5 shows the estimation results of the parameters of equation (2).  

 
11 More specifically, the procedure begins with the construction of 10,000 artificial samples by resampling with 

replacement of the original data. These artificial samples are used to obtain 10,000 estimates for each one of the 

parameters of our model represented in equation (2). 
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Table 5 

Variable 

Gravity model SAR model 

Point  

estimate 

Confidence  

interval 

Point  

estimate 

Confidence  

interval 

Inter-regional tourism 

Region of destination     

GDP per capita 0.820 [0.026, 1.670] 1.151** [0.284, 2.011] 

Blue Flag beaches 0.005*** [0.002, 0.009] 0.005** [0.002, 0.009] 

Museums 0.009 [–0.003, 0.020] 0.011* [–0.001, 0.022] 

Theme parks 0.137*** [0.080, 0.193] 0.151*** [0.096, 0.204] 

Natural parks 0.490*** [0.207, 0.816] 0.561*** [0.261, 0.898] 

Airports 0.186** [0.049, 0.334] 0.171** [0.039, 0.319] 

Island 0.105 [0.053, 0.338] 1.176** [0.402, 2.114] 

Autonomous city –7.363*** [–8.478, –5.923] –7.246*** [–8.369, –5.853] 

Region of origin     

GDP per capita 1.343*** [0.558, 2.055] 1.090*** [0.240,  1.772] 

Population 0.763*** [0.593, 0.904] 0.676*** [0.458, 0.896] 

Airports 0.230*** [0.084, 0.424] 0.232*** [0.087, 0.424] 

Island 0.056 [–0.424, 0.787] 0.099 [–0.547, 0.943] 

Autonomous city –0.264 [–1.175, 0.798] –0.201 [–1.124, 0.823] 

Bilateral     

Relative prices –3.615** [–5.805, –1.337] –3.944*** [–6.066, –1.653] 

Geographical distance –0.003*** [–0.004, –0.002] –0.003*** [–0.004, –0.002] 

Intra-regional tourism 

GDP per capita 2.306*** [1.293, 3.329] 2.333*** [1.271, 3.297] 

Population 0.844** [0.271, 1.163] 1.116*** [0.513, 1.537] 

Island –0.324 [–0.806, 0.001] 1.370 [–0.001, 2.789] 

Autonomous city –13.000*** [–16.397, –0.001] –10.866*** [–12.790, –0.010] 

W·Y –  0.096*** [0.048, 0.151] 

Adjusted R2 0.853  0.857  

Log-likelihood ratio –634.698  –629.725  

Likelihood ratio test 9.95*** 

Lagrange multiplier test 21.87***  

Moran’s I test 5.36***  

Wald test 104.66*** 

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. The bootstrap confidence interval is based on the bias-corrected 

and accelerated (BCa) method, with a level of confidence of 1 0.95α  .  
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The first column reports the estimation of the gravity model (  0ρ ), along with 

the statistical significance and associated bootstrap confidence intervals. The second 

column displays the results obtained using the SAR model ( 0ρ ). The gravity 

model is estimated by ordinary least squares (OLS), whilst the SAR model is esti-

mated by using the method of maximum likelihood with a numerical Hessian ap-

proach to compute the confidence intervals and associated t-statistics (LeSage and 

Pace, 2008).12 Both the models explain approximately 86% of the total variation of 

domestic flows, and the coefficients associated with the explanatory variables are 

sensibly the same in the two specifications.13 However, the SAR parameter ρ  of the 

SAR model is statistically significant, which suggests the existence of spatial spillo-

ver effects among the regions of destination in Spain. The domestic tourism of a 

given region benefits from the domestic tourism in its neighbouring regions. More 

precisely, the trips in a given region of destination increase by almost 0.1% if the 

number of inbound trips in its neighbours increases by 1%. This result shows that 

spatial dependence matters and should be taken into account when modelling do-

mestic demand for tourism.14 This also implies that the gravity model would suffer 

from a problem of misspecification as it omits certain significant spatial effects. This 

finding is also confirmed by the results of the likelihood ratio test and Lagrange 

multiplier test reported at the bottom of Table 4: the null hypothesis of no spatial 

effects is clearly rejected with a p < 0.01. The residuals of the non-spatial gravity 

model were also tested for spatial autocorrelation using Moran’s I and significant 

amounts of positive spatial autocorrelation were statistically detected.  

In what follows, we will thus only comment on the results based on the SAR 

model. As shown in Table 5, column 2, most of the explanatory variables are statis-

tically significant and have the expected sign. Distance and relative prices are both 

negatively associated with inter-regional tourist flows. Conversely, the GDP per 

capita of the region of destination and origin, population of the region of origin, 

number of airports both at destination and origin, quality of the beaches, and the 

cultural, recreational, and natural attractiveness of the regions of destination have a 

positive and significant influence on the number of inbound trips. Islands benefit 

from more domestic tourism than mainland Spanish regions, whilst the opposite is 

found for autonomous cities. Finally, the GPD per capita and size of the population 

are also both positively associated with intra-regional tourism. 

Table 6 reports the total, direct, and indirect effects of each of the explanatory 

variables included in equation (2), as well as their corresponding statistical signifi-

 
12 The OLS estimation in the case of the SAR model produces biased, inconsistent, and no-efficient estimates 

(Dall’Erba–Le Gallo 2008). 
13 The bootstrapping confidence intervals overlapping implies that we cannot reject the null hypothesis that the 

estimates are statistically equal. 
14 This finding is also corroborated by the value of Moran’s I statistic test computed on tourism flows. Moran’s 

I test rejects the null hypothesis of absence of spatial autocorrelation in the dependent variable (p < 0.01). 
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cance derived from the bootstrap procedure. According to these estimates, we can 

assess the impact of changes in the characteristics of the regions of origin, relative 

prices, accessibility, and characteristics of the regions of destination on the domestic 

tourism flows to Spain. 

Table 6  

Variable Total impact Direct impact Indirect impact 

Inter-regional tourism 

Region of destination    

GDP per capita 1.267** 1.153*** 0.114 

Blue Flag beaches 0.006* 0.005*** 0.001* 

Museums 0.012* 0.011* 0.001 

Theme parks 0.167*** 0.152*** 0.015** 

Natural parks 0.618*** 0.562*** 0.056* 

Airports 0.188** 0.171** 0.017 

Island 1.295** 1.178** 0.117 

Autonomous city –7.980*** –7.261*** –0.719*** 

Region of origin    

GDP per capita 1.200*** 1.092*** 0.108** 

Population 0.744*** 0.677*** 0.067* 

Airports 0.256** 0.233*** 0.023 

Island 0.109 0.099 0.010 

Autonomous city –0.221 –0.201 –0.020 

Bilateral    

Regional prices –4.343*** –3.952*** –0.391*** 

Geographical distance –0.003*** –0.003*** –0.0002*** 

Intra-regional tourism 

Log(GDP per capita) 2.569*** 2.337*** 0.231** 

Log(Population) 1.229*** 1.118*** 0.111** 

Island 1.508*** 1.373** 0.136*** 

Autonomous city –11.965*** –10.887*** –1.078*** 

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. The p-values were empirically estimated by using the bootstrap 

technique, and Kernel method was employed to estimate the empirical probability density function.  

Characteristics of the regions of origin  

The total effect of the GDP per capita in the region of origin, when it comes to 

explaining inter-regional tourism, is highly significant and equal to 1.20. It implies 

that, should the residents’ income increase by 1%, then the number of inter-regional 
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trips would increase by 1.20%. Given that the bootstrapped confidence interval 

associated with this elasticity is [0.39, 2.02], the income unitary elasticity assumption 

cannot be rejected. This finding corroborates the elasticities reported by other au-

thors. De la Mata and Llano-Verduras (2012) and Guardia-Gálvez et al. (2014) re-

port estimated income elasticities equal to approximately 1 (0.90) and less than 

2 (1.8), respectively. In the case of Italy, Marrocu and Paci (2013) found an elasticity 

income for inter-regional tourism equal to nearly 1 (0.92). The decomposition of the 

total effect into direct and indirect effects suggests that if the income of the resi-

dents in the region of origin increases by 1%, then the number of trips to the region 

of destination increases by 1.092% (direct effect), and by 0.108% in its neighbouring 

regions (indirect effect). The income elasticity is significantly higher in the case of 

intra-regional tourism (2.57 versus 1.20). This finding is also in line with Paci and 

Marrocu (2013) who report estimated income elasticities of 2.13 and 0.92 for intra- 

and inter-regional domestic tourism in Italy, respectively. 

Similar to Guardia-Gálvez et al. (2014), we find that the population size in the 

region of origin is positively associated with inter-regional tourist flows. If the popu-

lation in the region increases by 1%, then the number of trips to this region will rise 

by 0.74%. Contrarily to Guardia-Gálvez et al. (2014), the elasticity is significantly 

less than 1.15 

Relative prices 

The estimated price elasticity of the demand for inter-regional tourism amounts to –

4.34, which implies that the demand for domestic tourism in Spain is highly elastic. 

The direct and indirect effects are equal to –3.95 and –0.39, respectively. Guardia-

Gálvez et al. (2014) report a price elasticity for inter-regional tourism that is margin-

ally lower, ranging between –3.76 and –3.91, depending of the method of estima-

tion. However, note that this may be owing to the fact that the authors only take 

into account the direct effects, ignoring the spillover effects.  

Accessibility 

The distance between the region of origin and destination is a factor commonly 

included in the models of international and inter-regional domestic tourism (Mar-

rocu and Paci, 2013). Our findings reveal that each additional kilometre separating 

the origin from the destination regions reduces the number of inter-regional tourist 

trips by 0.003%. Our estimate supports previous studies that consider distance as a 

proxy for the physical, temporal, and monetary cost of travelling (Guardia-Gálvez et 

 
15 The bootstrap confidence interval at 95% estimated for the population income was [0.51, 0.98], which does 

not include the value 1. Therefore, the null hypothesis that the population elasticity is equal to 1 can be rejected at 

the 5% level of significance.  
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al. 2014, De la Mata and Llano-Verduras 2012, Marrocu and Paci, 2013).16 The sec-

ond accessibility variable included in the model, that is the number of airports in the 

province, which is along these lines, is also a significant pull and push factor for 

inter-regional domestic tourism.17  

Characteristics of the regions of destination 

If the GDP per capita in the region of destination increases by 1%, the number of 

inbound trips in the region increases by 1.15% (direct effect) and by 0.11% in its 

neighbouring regions (indirect effect). However, the spatial spillovers are not signif-

icantly different from zero. As the GDP per capita should act as a proxy for the 

quality of public services (e.g. health care, public transport, infrastructures, or securi-

ty) and social institutions (e.g. law enforcement, less corruption, or more polite and 

friendly residents), this result underlines the importance of the economic develop-

ment in the region of destination as a significant pull factor of domestic tourism. 

The variables associated with the cultural (number of museums), recreational 

(number of theme parks), beaches’ quality (number of Blue Flag beaches) and natu-

ral attractiveness (number of natural parks) of the regions of destination have a 

positive and significant effect on the number of inter-regional tourist trips. Consid-

ered in total, the direct and indirect effects of all these factors are statistically signifi-

cant, except for the indirect effect of the variable that approximates cultural attrac-

tiveness. These results are perfectly in line with the findings of Marrocu and Paci 

(2013). However, note that the significant effect of recreational activities that we 

observe for Spain contrasts with the results of Stracqualursi and Agati (2017) who 

report no association of this variable with domestic demand in Italy. 

The effect of insularity on tourist flows is a source of controversy in the existing 

literature on the determinants of domestic tourism in Spain. De la Mata and Llano-

Verduras (2012) who find a negative effect for the inflows of the islands, argue that 

this is caused by the larger costs of transportation incurred when travelling to those 

regions and by the islands’ focus on foreign rather than national tourism flows. 

Conversely, for Guardia-Gálvez et al. (2014), the condition of insularity does not 

have any negative effect on the flows of domestic tourists and this is due to the 

gradual reduction of air travel costs. In contrast, our results suggest that islands 

benefit from 1.18% more tourist trips than the mainland regions. Similarly, the insu-

larity is also positively associated with domestic intra-regional trips. The residents of 

the island regions tend to travel more within their region than those of the mainland 

regions.  

 
16 However, note that some authors, such as Baxter (1979), argue that longer distances could exert a positive 

effect owing to the satisfaction associated with travelling long distances. 
17 Most of the domestic trips made in Spain in the year 2016 had cars as the main mean of transport. Neverthe-

less, as Paci and Marrocu (2013) point out, the degree of accessibility of the regions by car is already taken into 

account with the geographical distance in kilometres between each pair of regions.  
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Robustness and sensitivity analysis 

In this section, we discuss the sensitivity and robustness of our results to check that 

the main findings of our study are not driven by the model specification. More spe-

cifically, we check if our results are sensitive to the most important modelling as-

sumptions assumed in our study: the choice of the SAR model and the queen conti-

guity matrix as spatial weights matrix. 

First, different econometric specifications could have been used to model the 

spatial interaction effects between regions. Gibbons and Overman (2012) criticise 

the SAR and favour the spatial lags of X (SLX) model, which consists of augment-

ing the gravity model with the spatial lags of the explanatory variables. One of the 

reasons behind Gibbons and Overman (2012)’s preference for the SLX specifica-

tion is owing to the so-called ‘reflection problem’ associated with the estimation of 

an SAR model; that is, the fact that ρ   reflects changes in the observed and unob-

served characteristics of the neighbouring regions and as such does not provide any 

causal information on the effect of the outcome value of the neighbouring regions. 

The choice of the SAR model in our study was largely driven by the existing empiri-

cal evidence on modelling domestic tourism flows based on the O-D approach. 

Both Marrocu and Paci (2013) and De la Mata and Llano-Verduras (2012) rely on 

this linear spatial econometric model, and hence for comparison purposes, we opted 

for the SAR specification. In Table 7, we report the results obtained when two al-

ternative spatial models are estimated: the spatial error (SE) model and the 

SLX model. A simple comparison appears to indicate that our estimates are not 

sensitive to the choice of the spatial model. The selection of alternative modelling 

specifications does not cause significant divergences with respect to our results. 

In fact, according to the bootstrap analysis, the null hypothesis of equal parameters 

of the models is not rejected at the 10% level of significance. The only exception is 

found for the variable ‘Island at destination’. In this case, we can infer that the pa-

rameter of the SAR model is significantly higher than the parameters of the SE and 

SLX models. However, for the latter models, the estimates reflect that the parame-

ters associated with the variable ‘Island at destination’ were not statistically signifi-

cant.  

Additionally, the most important variables to explain domestic tourism flows in 

Spain were statistically significant in the gravity and SAR models, as well as in the 

SE and SLX models. To be more precise, for all models, the variables price, dis-

tance, GDP per capita, and population in the region of origin were statistically sig-

nificant to explain tourism flows between regions (inter-regional tourism). In the 

case of intra-regional tourism, the variables GDP per capita and population were 

significant in the four estimated models. It is worth noting that the SE term in the 

SE models is statistically significant, but in the SLX model, none of the lag explana-

tory variables were significant.  
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Table 7  

Variable 
SE model SLX model 

Point estimate Confidence interval  Point estimate Confidence interval 

Inter-regional tourism 

Region of destination     

GDP per capita 0.707 [–0.242, 1.358] 1.681** [–0.269, 3.873] 

Blue Flag beaches 0.003* [0.001, 0.007] 0.005 [–0.003, 0.016] 

Museums 0.008 [–0.001, 0.020] 0.001 [–0.003, 0.016] 

Theme parks 0.140*** [0.099, 0.199] 0.089 [–0.057, 0.216] 

Natural parks 0.414** [0.185, 0.757] 0.525 [–0.151, 1.271] 

Airports 0.218*** [0.086, 0.345] 0.287* [0.074, 0.528] 

Island 0.183 [–0.277, 0.933] –0.706 [–2.588, 1.104] 

Autonomous city –6.863*** [–8.040, –5.630] –8.566*** [–9.938, –6.902] 

Region of origin     

GDP per capita 1.243*** [0.536, 1.937] 1.155*** [0.308, 1.851] 

Population 0.712*** [0.540, 0.937] 0.759*** [0.548, 0.978] 

Airports 0.296*** [0.147, 0.448] 0.287** [0.074, 0.528] 

Island –0.107 [–0.662, 0.579] 0.119 [–0.543, 0.969] 

Autonomous city –0.056 [–0.953, 0.930] –0.286 [–1.197, 0.759] 

Bilateral     

Relative prices –3.069** [–5.068, –0.48] –4.953** [–9.159, –0.636] 

Geographical distance –0.003*** [–0.004,–0.002] –0.003*** [–0.004, –0.002] 

Intra-regional tourism 

GDP per capita 1.878*** [0.647, 2.773] 2.838*** [1.064, 5.404] 

Population 1.273*** [0.500, 1.909] 1.197*** [0.532, 1.764] 

Island 0.721 [–0.050, 1.932] 0.379 [–30.971, 20.955] 

Autonomous city –10.606*** [–13.130, –8.760] –10.668*** [–12.875, –8.643] 

Spatial lag variable     

GDP per capita – –0.137 [–1.645, 5.048] 

Prices – 0.060 [–9.817, 3.731] 

Blue Flag beaches – 0.004 [–0.006, 0.016] 

Museums – –0.014 [–0.083, 0.044] 

Theme parks – 0.050 [–0.089, 0.189] 

Natural parks – 1.003 [–0.338, 2.741] 

W·error 0.784*** [0.537, 1.250] – 

Adjusted R2 0.87 0.85 

Log-likelihood ratio –605.5316 –630.2894 

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. The bootstrap confidence interval is based on the BCa method, with 

a level of confidence of 1 0.95.α    
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Second, as a priori, we do not know the form of the spatial interactions taking 

place between regions; as such, the choice of the spatial weights matrix is not obvi-

ous (Partridge et al. 2012, Vega and Elhorst 2015). To capture the spillover effects, 

we have used as exogenous pre-specified weighting matrix, the queen contiguity–

weighting matrix. In this case, the regions are considered as neighbours if they share 

a common border. The contiguity matrix is one of the oldest and most frequently 

used weighting matrices in empirical applications (Anselin 1988, Abreu et al. 2004). 

Moreover, the most recent literature focused on analysing domestic tourism flows 

from an O-D approach has used this type of weighting matrix (see the studies of 

Marrocu–Paci 2013, De la Mata–Llano–Verduras 2012).  

Other weighting schemes could have been used, such as those based on dis-

tance and binary distance matrices; but the effect of geographical distance between 

two regions is already controlled in our model through the inclusion of the variable 

distance.18 In our opinion, the contiguity matrix used in our study appears to be the 

most appropriate to describe and capture the spatial effects and neighbouring in-

teractions that exist in the domestic demand for tourism in Spain. However, in 

order to be sure that our results are not sensitive to the choice of the spatial matrix, 

we have re-estimated equation (2) whilst considering two different alternative spec-

ifications for the weighting matrix. The first one is a standard radial distance matrix 

that considers neighbours to those regions whose distance is less or equal to 

300 kilometres. The second one is a binary distance matrix as defined and used in 

Dall’Erba and Le Gallo (2008). This matrix is another radial distance matrix that 

takes into account the inverse of the squared distance between regions, and the 

lower quartile of the great circle distance distribution is used as the cutting value. 

In Table 8, we report the estimates of equation (2) when these two alternative spa-

tial weights’ matrices are employed. The estimates of the main explanatory varia-

bles appear to be relatively robust. Considering the case of inter-regional tourism, 

the estimates are stable in terms of magnitude, sign, and statistical significance for 

the variables distance, prices, GDP per capita at origin, population, and theme 

parks and airports at both origin and destination. In the case of intra-regional tour-

ism, this stability is observed for the variables GDP per capita, population, and 

autonomous city.  

 
18 The simultaneous inclusion of the variable distance and a weighting matrix based on distances causes 

distorting effects in the significance of the SAR coefficient ( ρ ). More specifically, we have estimated the SAR 

model defined in equation (2) using an inverse distance weighting matrix. In this case, ρ  was not statistically 

significant. We obtained a similar result when an inverse quadratic distance matrix was established. However, ρ  

becomes significant when the variable distance is omitted. These results are not presented here to save space, but 

they are available upon request. 
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Table 8  

Variable Contiguity matrix 

Radial distance weights matrix 

Bandwidth  

300 kilometres 

As explained by 

Dall’Erba and Le Gallo 

(2008) 

Inter-regional tourism 

Region of destination    

GDP per capita 1.151** 0.530 0.746 

Blue Flag beaches 0.005** 0.007*** 0.001 

Museums 0.011* 0.007 0.001 

Theme parks 0.151*** 0.125*** 0.185*** 

Natural parks 0.561*** 0.482*** 0.293* 

Airports 0.171** 0.276*** 0.481*** 

Island 1.176** 0.671 –0.794* 

Autonomous city –7.246*** –6.510*** –6.292*** 

Region of origin    

GDP per capita 1.090*** 1.056*** 0.665 

Population 0.676*** 0.680*** 0.492*** 

Airports 0.232*** 0.219*** 0.148** 

Island 0.099 0.103 0.021 

Autonomous city –0.201 –0.141 0.169 

Bilateral    

Relative prices –3.944*** –2.584* –2.624** 

Geographical distance –0.003*** –0.003*** –0.002*** 

Intra-regional tourism 

GDP per capita 2.333*** 1.667** 1.491** 

Population 1.116*** 1.150*** 0.922** 

Island 1.370 1.258 1.801 

Autonomous city –10.866*** –10.082*** –10.369*** 

W·Y 0.096*** 0.127*** 0.404*** 

Adjusted R2 0.857 0.855 0.870 

Log-likelihood ratio –629.725 –632.104 –617.978 

Note: * p < 0.1, ** p < 0.05, *** p < 0.01.  

Whilst our results are robust to alternative spatial econometric models and spa-

tial weight matrices, we should be diligent before providing a causal interpretation 

to our results. Indeed, the SAR and SLX specifications will be biased if there are 

some omitted variables correlated with both tourism flows and the explanatory 
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variables included in equation (2). In other words, these spatial econometric models 

provide consistent estimates if and only if the explanatory variables of equation (2) 

are exogenous. Whilst some of the characteristics of the origin and destination re-

gions, such as the geographical characteristics are clearly predetermined, other vari-

ables, namely, relative prices and GDP per capita are likely to be endogenous. Tack-

ling this potential endogeneity issue would require the usage of natural experiments 

to provide exogenous variation in the endogenous variables, which is beyond the 

scope of this paper (Gibbons–Overman 2012). 

Conclusions 

Domestic demand for tourism is extremely important for the economy of Spain in 

terms of economic growth and employment. However, despite its economic im-

portance, the number of studies dedicated to studying the determinants of domestic 

tourism flows in Spain is still very limited. Thus, there is a growing need to update 

and expand our knowledge on this topic in order to help policy-makers and manag-

ers of the tourism industry to design and implement policies and strategies that 

promote the competitiveness and profitability of this sector. The present study con-

tributes to fill the existing information gap by first describing the domestic tourist 

flows in Spain for the year 2016, and second, by identifying the most influencing 

factors of domestic tourism.  

The description of domestic tourism was based on the construction of an 

O-D matrix, which compiles the number of tourist trips that the residents of a spe-

cific region made to another region (inter-regional tourism) or within their own 

region (intra-regional tourism). In general, most of the inter-regional trips are con-

centrated in the destination regions of Castilla–León, Andalusia, Valencia, and Cas-

tilla–La Mancha. On the other hand, the residents of Madrid, Catalonia, and País 

Vasco have the highest propensity to visit other regions. Considering that these 

regions are the richest in Spain, this result suggests that income could play a deter-

minant role to explain inter-regional tourism. 

The O-D matrix also allows us to calculate the inter-regional coefficients of tour-

ist attraction. The analysis of these coefficients shows that there is a clear neigh-

bourhood effect among regions; that is, neighbouring regions are more attractive 

than those located farther away. Second, the level of attractiveness of a region also 

depends on the distance, population, and economic size of the regions of origin. 

Regarding intra-regional tourism, the analysis of the O-D matrix reveals that resi-

dents of Andalusia and Catalonia are the ones who travel the most within their re-

spective regions.  

The second step of analysis aimed at explaining such flows. To this end,  

a SAR model based on an O-D approach was used to identify the most influencing 

factors of domestic tourism in Spain. The estimation of an SAR model allows us to 
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quantify the total, direct, and indirect (spillover) effects. The main results, contribu-

tions, and political recommendations derived from the econometric analysis are 

summarised as follows: 

– There is a significant spatial spillover effect among the regions of destination 

in Spain. The domestic tourist inbounds of a region benefits from the tourism 

received by its neighbouring regions. This finding is important from an aca-

demic point of view owing to two inter-related reasons. The first one is that 

spatial dependence matters and plays an important role in determining tourist 

flows. The second reason is that tourism researchers must include spatial ef-

fects to model domestic tourism demand. The omission of the spatial effect 

implies that the commonly used gravity model is not well specified, and hence 

produces biased estimates.  

– The income elasticity of demand for inter-regional domestic tourism is equal to 

1, which implies that the domestic tourism increases or decreases in the same 

proportion as the income of the residents. In the case of intra-regional tour-

ism, this elasticity is higher (2.57). These estimates are relevant for national 

and regional policy-makers as they can be used for forecasting the demand for 

domestic tourism. In this regard, according to the estimates provided by this 

study and the predictions of the European Commission concerning the Span-

ish economic growth, the inter-regional domestic tourism in Spain is expected 

to grow at the rates of 2.8% in 2017 and 2.4% in 2018.19 Furthermore, intra-

regional tourism should increase by 7.2 and 6.17%, respectively, in 2017 and 

2018. 

– The demand for interregional tourism is highly elastic (–4.34). The demand 

strongly reacts if the level of relative prices rises in the region of destination. 

In other words, domestic tourists are very price sensitive, which is also indica-

tive of a strong competition among regions for attracting domestic tourism. 

– Our results show that distance, which approximates the effect of physical, 

temporal, and monetary travelling cost, is negatively related to domestic tour-

ism. According to our estimate, the number of tourist trips is reduced by 

0.003% for each kilometre separating the regions of origin and destination.  

– The level of wealth in the region of destination has a positive and significant 

effect on inter-regional tourist flows. The cultural, recreational, and natural 

characteristics of the regions are important factors of tourist attraction. 

Our results suggest that political authorities must preserve the quality of the 

beaches and extend the cultural offer of the regions. Similarly, our study em-

pirically supports the importance of theme parks, and above all, natural parks 

as driving factors of domestic tourism.  

 
19 The European Commission foresees that the Spanish economy will grow at 2.8% in 2017 and 2.4% in 2018. 

This information can be obtained from the webpage: https://ec.europa.eu/info/business-economy-

euro/economic-performance-and-forecasts/economic-performance-country/spain/economic-forecast-spain_en.  

https://ec.europa.eu/info/business-economy-euro/economic-performance-and-forecasts/economic-performance-country/spain/economic-forecast-spain_en
https://ec.europa.eu/info/business-economy-euro/economic-performance-and-forecasts/economic-performance-country/spain/economic-forecast-spain_en


32 Marcos Álvarez-Díaz – Beatrice D’Hombres – Claudia Ghisetti  

 

Regional Statistics, Vol. 7. No. 2. 2017: 3–34; DOI: 10.15196/RS070205 

– Despite the fact that most of the domestic trips are made by car, our results 

reveal that the number of airports in a region has a positive and significant ef-

fect on regional inbound and outbound tourism. Enhancing the importance of 

airports and facilitating flight connections among regions should contribute 

to promote domestic tourism. 

– The characteristic of insularity is a pull factor for domestic tourism. On the 

contrary, the autonomous cities of Ceuta and Melilla benefit from less domes-

tic tourism from the other regions of Spain, presumably owing to bad or ex-

pensive transport connections. 

Our results are robust to different assumptions on the modelling specifications, 

and provide modest but new and clear evidence of the most relevant push and pull 

factors of domestic tourism. However, further research is needed to even better 

characterise and understand the factors that drive the demand for domestic tourism 

in Spain.  
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