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Preface

This book is composed by the papers written in English and accepted for presen-
tation and discussion at the 2019 International Conference on Tourism, Technology
& Systems (ICOTTS’19). This Conference had the support of the UAI (Universidad
Abierta Interamericana) and AISTI (Iberian Association for Information Systems
and Technologies). It took place at Buenos Aires, Argentina, December 5th–7th,
2019.

The 2019 International Conference on Tourism, Technology & Systems
(ICOTTS’19) is an international forum for researchers and practitioners to present
and discuss the most recent innovations, trends, results, experiences and concerns in
the several perspectives of Tourism and/or Information Technologies and Systems.

The Program Committee of ICOTTS’19 was composed of a multidisciplinary
group of 125 experts and those who are intimately concerned with Information
Systems and Technologies. They had the responsibility for evaluating, in a
‘double-blind review’ process, the papers received for each of the main themes
proposed for the Conference: Technology in Tourism and Tourist experience;
Generations and Technology in Tourism; Digital Marketing applied to Tourism and
Travel; Mobile Technologies applied to sustainable Tourism; Tourism research in
providing innovative solutions to social problems; Tourism, Wellness and
Hospitality; Information Technologies in Tourism; Digital transformation of
Tourism Business; Traveling for health/medical and wellness; Information
Technologies in Ecotourism and Agritourism; Information Technologies in Food
Tourism; Information Technologies in Education and Educational Tourism;
eTourism and Tourism 2.0; Big data and Management for Travel and Tourism;
Geo-tagging and Tourist mobility; Health Tourism; Information Systems in Tourism
and Hospitality; Smart Destinations; Resilience and Tourism; Dark Tourism;
Military Tourism; Tourism Management; Tourism Planning; Strategic Planning in
Tourism; Destination Marketing Planning; Destination Partnerships and
Team-Building; Destination Governance and Leadership; Destination Product
Development; Destination Markets; Accessible Tourism; Cultural Tourism;
Destination Quality; Education and Tourism; Human Resources development in
Tourism; Robotics in Tourism; Destination Marketing Systems; Computer

xi



Reservations Systems; Global Distribution Systems; Electronic Information
Distribution in Tourism and Hospitality; Organizational Models and Information
Systems; Information Systems and Technologies.

ICOTTS’19 received about 100 contributions from 20 countries around the
world. The papers accepted for presentation and discussion at the Conference are
published by Springer (this book) and by AISTI, and will be submitted for indexing
by ISI, EI-Compendex, SCOPUS and/or Google Scholar, among others.

We acknowledge all of those that contributed to the staging of ICOTTS’19
(authors, committees, workshop organizers and sponsors). We deeply appreciate
their involvement and support that was crucial for the success of ICOTTS’19.

Buenos Aires, Argentina
December 2019

Álvaro Rocha
António Abreu

João Vidal de Carvalho
Dália Liberato

Elisa Alén González
Pedro Liberato
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Abstract.  
enhancement of tourism demand, which may induce the emergence of an 
overtourism phenomenon in some particular subregions of the North of Portugal. 
This phenomenon may cause significant destruction of the living conditions of 
residents, landscapes, seascapes, air and water quality, causing economic 
inequalities and social exclusion. The aim of this research paper is to understand 
if the phenomena of overtourism is present in the North of Portugal and if it 
changed overtime. The concentration of tourism activity in different municipality 
subregions can be measured with the Herfindahl-Hirschman Index a well know 
economic concentration measure. Using as variables the number guest and their 
expenditure in accommodation, to measure the demand, and the number of 
establishments, bedrooms and lodging capacity to measure the supply was 
possible to follow the concentration of tourism demand and supply in the 8 
NUTIII regions located in the North of Portugal. The results showed that a 
specific subregion –Area Metropolitan do Porto–  concentrates both the tourism 
demand and supply in the years 2014 and 2017, despite the increasing values 
found for all the variables in the 8 subregions. When it is observed a decrease in 
the levels of concentration are the subregions near by the most concentrate one 
that increase the share of tourism demand and supply. More rural and less 
populated areas need more targeted and specific policies measures to attract even 
more visitors. 

Keywords: Overtourism, Northern Portugal, Spatial measurement, Herfindahl-
Hirschman Index, Public policies, Outdoor tourism. 

© Springer Nature Singapore Pte Ltd. 2020
Á. Rocha et al. (eds.), Advances in Tourism, Technology and Smart
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The empirical evaluation of regional tourist inequalities is usually performed using 
well-known regional statistical measures, namely dispersion and concentration 
measures, such as the location quotient, the tourist density indices, the occupancy rates 
or the hotel density indices, Some of these measures are derived from descriptive 
statistics, while others have been specifically designed for regional and tourism analysis 
purposes. The Herfindahl-Hirschman Index (HHI) is probably the most used indicator 
to measure the level of concentration/specialization between companies. In addition, 
The HHI is also one of the most common indicators used to detect anti-competitive 
practices among companies. An increase in the value of the index is usually interpreted 
as an indicator of actions that can decrease the competition of the companies. 

Due to its enormous potential and versatility, its application has been extended to 
the tourism literature, to measure the level of concentration/competition between 
regions and over time [24-27]. Considering the spacial level of subregions 
(municipalities or their communities, for example) within the North of Portugal, it is 
possible to use the index to calculate a major uniformity or a higher discrepancy among 
those subregions bearing in mind, for instance, the number of tourist arrivals, visitors 
by nationality, the expenditure made tourists or the practitioners of specific types of 
tourism activities. The HHI is given by the formula , where  is the number of 
subregions considered within the North region and the  is the square of the share of 
each subregion considering the indicator chosen to assess the touristic 
competition/concentration among subregions. Note that the reason for squaring the 
regional share under analysis is to emphasize the weight of larger tourist destinations 
in the market. The index could range between 0, meaning a perfect uniformity among 
regions, and 1 meaning a perfect concentration which reflects high differences among 
regions. Lower levels of the HHI indicate a more diverse portfolio of tourism activities 
offered by the subregions. The higher the HHI the smaller the number of subregions 
with tourism concentration and the weaker the competition in concurring to the creation 
of businesses and jobs in the sector and, therefore, the level of income generated. The 
tourism attraction diversity of a northern subregion destination may be regarded as the 
inverse of HHI. 

In this paper, the HHI addresses the spatial and temporal concentration regarding 
the market of origin of tourists in the North region of Portugal, considering the number 
and nationality of visitants, the nights spend and the expenditure made in each 
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subregion. In more detail, it will analyse the particular case of the number of outdoor 
activities/tourists in the subregions of the North of Portugal. For this last indicator, the 
HHI is used as a measure of the size of the particular tourism attraction type in a 
subregion in relation to the overall northern tourism industry. In this case, an increase 
in the index could be interpreted as a decrease in the attraction type diversity. The 
opposite happens if the index decreases. 

The current and official data of the National Statistics of Portugal (INE) will be 
considered for all 8 NUTIII regions (8 subregions) that belong to the North region of 
Portugal, over the period 2014-2017 (the period for each could be found the most 
updated statistics according to the last NUT revision, in Portugal). 

As explained in the previous sections the focus of this research work is to understand 
the concentration of tourism indicators on the 8 subregions of the Northern region of 
Portugal. The tourism indicators selected in this exploratory work, are identified and 
presented in Table 1.  
 

Table1. Variables identification, definition and measurement units. 

 
Source: Own elaboration using information from Pordata (www.pordata.pt) accessed on 02.07.2019. 

 
The indicators chosen measure the inflow of guest in each northern subregion, 

having in consideration the number of guests by 100 inhabitants and their average stay, 
the places which can lodge such guests as the number of tourism establishments, the 
available bedrooms and its lodging capacity. Moreover, it is considered the expenditure 
(in euros) made by the guests in each region. Additionally, and to best understand the 
evolution of each of the 8 considered subregions, the values for the total of the North 
region and the overall Portuguese economy (considering Portugal continental and the 
islands) will also be presented.  

Table 2 shows the first set of indicators, regarding the lodging capacity. In the table 
it is possible to observe the absolute values for 2014 and 2017 and the percentage 
growth rate between those two moments in time. Furthermore, it is believed is 
important to show the share of the North Portugal in the overall economy for the set of 
indicators.   
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Table 2. Absolute and relative evolution of the total number of tourism establishments, 
bedrooms and its lodging capacity between 2014 and 2017. 

 
Source: Own elaboration using information from Pordata (www.pordata.pt) accessed on 02.07.2019. 

 
The results observed in Table 3, show the North of Portugal represents only nearly 

16% of the total number of bedrooms and lodging capacity in the Portuguese economy. 
Furthermore, in the North region, one subregion is dominant in absolute values – the 
Área Metropolitana do Porto that represents almost a share of 50% for the two 
indicators. Such values are an evidence of existence of overtourism in the North region. 
This share is not so notorious for the number of establishments, which may be explained 
by the period of analysis. From 2014, the total value for the indicators include the new 
local housing units and the housing tourism and rural area tourism establishments, more 
spread over the territory of the North region and not so much located in the urban areas. 

A more detail analysis of the values shows that over the period the North region 
increased its Portuguese share in the number of bedrooms and lodging capacity and that 
is observed for all the subregions, expect the subregion of Alto Tâmega. The regions of 
Tâmega e Sousa and Ave, are the ones that present a bigger grow but are also the ones 
with lower absolute number of the two indicators in 2014. Regarding the number of 
establishments, the share of the North region decreased almost 13% even if in all the 
subregions of the North the number of tourism establishments increased notorious (but 
at a lower pace than the overall Portuguese economy). Terras de Trás-os-Montes and 
Alto Tâmega are regions where the increase reached almost 60% in 4 years. 

The next set of indicators is a set that includes important indicators, which allow 
measuring the attraction of tourists for a certain region or subregion. These indicators 
are the absolute number of guests visiting the region, its relative number regarding each 
100 inhabitants of the region and the average time (nights) they stay in such a region.  
 

Table 3. Absolute and relative evolution of the total number of guests, guests per 100 
inhabitants and their average stay between 2014 and 2017. 

 
Note: (*) The values for the total of Portugal just refer to the continent for the indicators guest by 100 
inhabitants and average stay. 

Source: Own elaboration using information from Pordata (www.pordata.pt) accessed on 02.07.2019. 
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It is possible to observe that the North region attracts 20% of the total Portuguese 
territory (including islands), even if the number of guests, regarding the number of 
inhabitants, is relatively lower than in the Portuguese mainland. However, it is 
important to stress that this number increased in a faster pace than what had been 
observed for Portugal (continent). Additionally, is important to refer that the average 
stay is also lower for the North region than for the Portuguese mainland (the islands 
where withdraw from this analysis due to their specificities that increase the average 
stay for logistics reasons); In the North of Portugal the guests stay, in average, less than 
2 nights while in Portugal they stay almost 3 nights. 

In detail, and because the main focus are the regions inside the North region one 
fact is obvious, the guests in the Northern region visit mainly the Área Metropolitana 
do Porto (around 65% of the total North guests). Even if it is a region with a high density 
of inhabitants it is also the regions with more guests by 100 inhabitants (in 2017 there 
were almost more 0.8 guests by inhabitants in this subregion). Furthermore, the guests 
in this subregion stay, in average, also more time (1.9 nights in 2017, over the average 
of the North region). Again, this second set of indicator show a presence of overtourism 
in a specific subregion of the North of Portugal even if the inflow of guest had increased 
in all the 8 subregions that comprise the North region.  

The increase in the number of guests and in the number of guests per 100 
inhabitants, over the four years of analysis, is more noticeable in Tâmega e Sousa and 
Alto Minho. Subregions like Terras de Trás-os-Montes and Alto Tâmega, that also 
presented positive growth rates, perform not so better as in the rest of the subregions. 
Regarding the average stay of guests should be noticed the decreases observed in the 
regions of Douro and Tâmega e Sousa. The other 6 subregions perform equally, 
concerning this indicator. 

Finally, it will be presented, Table 4, the evolution of income generated by the 
guests visiting the North region and its subregions. The indicator is measured here in 
thousand euros. 
 

Table 4. Absolute and relative evolution of the expenditures made by guests in tourism 
establishments between 2014 and 2017. 

 
Source: Own elaboration using information from Pordata (www.pordata.pt) accessed on 02.07.2019. 

 
Also for this indicator is the subregion of Área Metropolitana do Porto that gathers 

the biggest share of expenditures made by guests in the North region of Portugal 
(around 65% in both years presented). This subregion is not the one with the highest 
growth rate in 4 years since the region of Douro performed very well on this item – the 
income generated by guests in accommodation grew more than 100% over 4 years. The 
region that performs worse on this indicator is the subregion of Terras de Trás-os-
Montes, together with Alto Tâmega and Ave. 

The three previous set of indicators and the analysis of their evolution show that all 
the North region of Portugal, included the majority of its subregions were able to attract 
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more tourists, which was followed by the generation of a higher supply on tourism 
establishments, bedrooms and lodging capacity. In consequence, more income was 
generated by guests staying in the available tourism accommodations. However, 
another phenomena can be observed. North region is very dependent of a specific 
subregion, Área Metropolitana do Porto, what illustrates some phenomena of 
overtourism. The growth rates computed show that several North subregions performed 
better than the previous mention region but this higher growth rates indicated a lower 
concentration of tourism establishments, guests and income in Área Metropolitana do 
Porto between 2014 and 2017? 

To answer this question the HHI has been calculated for all of the indicators except 
the guests by 100 inhabitants and their average stay, since the total of the North region 
is not the sum of the several subregions, which is an assumption to be considered when 
calculating the HHI. Table 5, presents the results for the first set of indicators related 
with the number of establishments, bedrooms and lodging capacity. Table 6 presents 
the found results for the number of guests and the HHI and its variation for the income 
generated by guests in each subregion. 

The previous statistical results show the number of guests and their expenditure 
grew all over the regions in the years in analysis. A simple glance at the statistical data 
allows to observe that all the northern region of Portugal became more attractive. That 
is an undeniable fact. The present tourism public policies are achieving the attraction 
purpose. However, when analyzing the concentration of guests and the receipts they 
generate on accommodation, after applying the HHI, it is possible to observe that the 
levels of concentration of guests and their accommodation expenditure changed just 
slightly towards specific regions - the ones nearest the places with more guests. 
 

Table 5. HHI for the concentration measurement of the number of establishments, bedrooms 
and lodging capacity and its variation (delta) between 2014 and 2017, by subregion. 

 
Source: Own elaboration using information from Pordata (www.pordata.pt) accessed on 02.07.2019. 

 
Table 6. HHI for the concentration measurement of the number of guests and income generated 

by them and its variation (delta) between 2014 and 2017, by subregion. 

 
Source: Own elaboration using information from Pordata (www.pordata.pt) accessed on 02.07.2019. 

 
It seems clear, by observing Table 5, that the concentration regarding the total 

number of tourism establishments, bedrooms and lodging capacity decreased in the 
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North region of Portugal. A bigger supply in the number of establishments appeared in 
regions where they existed in a smaller number – that is particularly true for Alto 
Minho, Ave, Tâmega e Sousa and Terras de Trás-os-Montes. However, with the 
exception of Terras de Trás-os-Montes, the supply appeared in regions near the Área 
Metropolitana do Porto that continues to be the subregion with the highest 
concentration of each one of these three indicators. Accommodation in the North region 
still concentrates on this subregion. 

The less concentration of the supply of accommodation allowed also to observe a 
reduction in the concentration of guest in the North region –The Área Metropolitana do 
Porto had been the subregion that had seen its share of guests reduced mostly. Again, 
in favour of Alto Minho and Cávado, regions very near. Regions far away from Oporto 
also lost concentration regarding their share of guests. However, when observing the 
expenditure made by guests, concentration had increased were it was already bigger – 
the Área Metropolitana do Porto. 

More rural, depopulated and elder areas continue to present low relative level of 
tourism activities when compared with more traditional touristic regions. Such results 
show the importance of promote more effective and targeted public policies, namely 
measures to attract nature-oriented tourism as the outdoor tourism. 

The HHI allows to gain insights on the level of competition among regions over time 
and on their interactions, to recommend public policies for the sustainability of the 
tourism sector in the North of Portugal and to provide tools for the strategic 
management of private companies in this sector of activity. The North of Portugal offers 
a set of multiple and very distinct touristic solutions that are not yet well known and 
explored but which development may be a justifiable bet to diversify experiences and 
destinations. It is the case of the outdoor tourism that may create competition 
opportunities among regions and combat the overtourism concentrated in specific 
hotspot areas for tourists, such as coastal areas, gateway cities or higher hierarchy cities 
within the northern Portuguese region. The offer of outdoor tourism, regulated by 
suitable rules and supplied adequately by the specific public and private agents, is a 
solution not yet extensively study, analysed and scientifically researched.  

In a context of tourism globalization, massification may be an inevitability for 
several hotspot tourism destinations. Nonetheless, if there is a proper policy of spatial 
planning, based on well-defined measures and indicators, like the one here proposed by 
the application of the HHI, there could be adequate management of it and the provision 
of effective mechanisms for environmental planning and management.  

Finally, effective policies for tourism in the North of Portugal may allow the 
generation of spillover effects which generate tourism sustainability avoiding or 
mitigating the negative impacts of overtourism on the territory and its communities, 
maintaining the interest in both national and international touristic flows and its long 
term economic profitability, social positive impact (which include the creation of jobs 
and the retention of population on rural spaces) and environmental protection. 
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