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Introduction

Historically, the evolution of the tourism sector has been closely linked to the development
of new technologies. Initially it was the establishment of the Computer Reservation Systems
in the 1970s and Global Distribution Systems in the late 1980s that dramatically transformed
the practices and strategies of the industry. More recently, the development of the Internet in
the late 1990s has brought about a profound change in business strategies and consumer
habits.

This work focuses on the effect of new technologies on the consumer side of the tourism market.
And, more specifically, it tries to explain the behavior of the consumer in relation to the adoption of
the Internet as a shopping or information channel for tourism products.

The rise of the Internet has drastically changed the way citizens travel, prepare and book travel
arrangements. Yet the development of new technologies has also complicated the decision of
buyers since now they not only have to decide what to buy, but which shopping channel to choose
(Chiang and Dholakia, 2003).

The adoption of electronic commerce has been widely studied, but most of the times without
distinguishing by types of products. Here, bearing in mind that not all products are equally suitable
for selling online, the goal is to contribute to a better understanding of consumer behavior in
relation to a specific category as is the case of tourist-related products.

Among all the goods and services that can be purchased online, tourism services (accom-
modation, transportation, etc.) have always occupied the first positions. The success of the
consumer adoption of e-Tourism can be explained based on the following reasons. On the one
hand, holidays and leisure services are usually bought without experiencing them first, so
buying them online is not so different from an offline experience in this respect. Also, the
immediacy of the purchase in the sense that it is not necessary to wait for the product to arrive
home (the confirmation of the hotel reservation or the airline tickets, for example, are obtained
immediately with a simple click and no postal mail is needed). In addition, because the sector
was one of the pioneers in online sales, it has already generated great confidence among
consumers. Another factor contributing to the expansion of e-Tourism may be the wide variety
of tourism services distributed through the Internet' compared to those available through
physical travel agencies. To these specific advantages of the online purchase of tourist prod-
ucts, the general advantages of electronic commerce must be added: convenience schedule (24/
7), access to a wider range of services, lower prices, discounts to Internet users, possibility of
using price comparators, changes and cancellations are easier to manage, and possibility of
using customer reviews.

We are interested in knowing the factors that affect the likelihood that a given individual
decides to use the Internet either for information or as a shopping channel for tourism
services. We are also interested in analyzing the signs, sizes, and significance of their
effects on the likelihood. To carry out this work, data for the period (2008-2016) from the
Survey on Equipment and Use of Information and Communication Technologies in
Households (ICT-H Survey) of the Spanish National Statistical Institute are used. Based on
the annual cross-section data of the period 20082016, a micro-panel database was elabo-
rated. This is one of the strengths of this work because, as far as we know, this is the first
time that panel data techniques have been used to model the behavior of individual con-
sumers in what has to do with the adoption of information and communication technologies
(ICTs).
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An additional advantage of this work is the availability of disaggregated data according to the
category of the tourism service (accommodation and transport) and this will allow knowing if the
behavior of the consumers is the same in both cases and, and if it is not, to analyze possible
reasons.

Another difference of this work with respect to the previous ones is that it does not limit itself to
analyzing the characteristics of those who buy tourism services online versus those who do not, but
it sheds some light on why people who use the Internet as a source of information may not buy
online.

The results of the article may be useful for designing policies aimed at promoting e-Tourism,
designing the advertising and marketing campaigns of online companies and, what is more
innovative, for designing possible incentives to convert Internet users who only use the Internet as
an information channel (lookers) into online tourism buyers (bookers).

The rest of the article is structured as follows. The second section provides a general overview
of the situation of e-Tourism in Spain and its recent evolution. A brief review of literature on
e-Tourism is collected in the third section. The data and their sources are presented in the fourth
section where, in addition, it is detailed how, from the cross-section data of each of the years
(2008-2016), a micro-panel data set of individuals has been constructed. The fifth section presents
the models of consumer adoption of Internet for purchases or reservations of tourism services.
The models used are classic logistic models of ICT adoption, but in this case with the peculiarity
of using micro-panel data. The sixth section is devoted to developing a model that explains the
characteristics of the individual seeking information online but who does not complete the process
online (looker, but not booker). Finally, the conclusions and some policy recommendations are in
the seventh section.

The situation of e-Tourism in Spain

Any attempt to understand the tourism market requires having deep knowledge of the part of the
business that takes place online. This is true in general and, of course, also for the case of Spain
where a large part of the tourist activity developed by its residents takes place through the Internet.
So for example, according to a recent study by Google Espana (Minerva Travel, 2017), today more
than 80% of travelers have purchased online at least one component of the trip and 70% of hotel
bookings were made online.

Figure 1 based on data from the ICT-H Survey of the Spanish National Statistical Institute
shows the levels and evolution of the penetration rates of electronic tourism during the period
2008-2017. Obviously the highest values correspond to the use of the Internet for any subject
related to tourism (information search, reservation of accommodation, reservation of transport
services, car rental, etc.). At the other extreme, the lowest penetration rates correspond to the
booking of transport services (17.6% of the individuals in 2017), while the percentage for the case
of accommodation was 21.9. The same figure shows a positive evolution in all cases and this is
especially true for year 2013 onward (possibly reflecting the beginning of the economic recovery
after the crisis). In Figure 1 (and also in Table 1 later), it is considered that an individual has made
e-Tourism if she/he has purchased at least one service online during the year (either accom-
modation or transport or both). To illustrate, we can say that the average profile of online tourism
users can be summarized as follows (for the year 2016): men, between 35 and 44 years old,
urbanites (living in cities with more than 500,000 inhabitants), employees, belonging to a family of
four members, with a medium-high level of income, and who has completed secondary school.



4 Tourism Economics XX(X)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

e=@== E-TOURISM  ==@== E-ACCOMOD E-TRAVEL ==@== E-SEARCH_OR_USE

Figure . Evolution of e-Tourism in Spain (penetration rates as percentage of individuals). An individual is
considered as adopter of a service if he/she has used that service at least once within the last 12 months.

However, even though consumer participation in e-Tourism has experienced a notable advance,
there are a couple of issues that should be highlighted. One is that the levels reached are still low
(there is a wide margin for improvement). The other is that participation in e-Tourism is not
distributed evenly among different groups. In this sense, Table 1 allows us to see the participation
rates according to different characteristics of the individuals.

The existence of disaggregated information allows us to discriminate the penetration rates
according to the different types of services used. In this way, Table 1 shows the penetration rates
for booking accommodation services (E-ACCOM), buying transport services (E-TRAVEL), or
any of the aforementioned (E-TOURISM). Finally, the last column (E-SEARCH_OR_USE)
contains the penetration rates of individuals who have accessed the Internet for any issue related to
tourism (to buy, book, or simply search for information). In each of the cases, the information of
the first and last available years is displayed, which allows us to observe the level and evolution of
the penetration rates.

In Table 1, it is worth highlighting the existence of a multidimensional digital divide. And what
is worse, those gaps are not always shrinking over time as fast as it would be desirable. This
happens, for example, with the gender gap for the case of E-TOURISM. The gap at the beginning
of the period was 24.2% and by the year 2017 was still of 12.9% in favor of men.

Something similar happens with the age gap. The gap between age groups, although it is
narrowing, is still huge. For instance, according to the values for the case of E-TOURISM in the
first column of Table 1, the gap between the highest and the lowest penetration rates (groups 25-35
and over 65, respectively) was 96.6% at the beginning of the period and 87.7% in 2017 always in
favor of people between 25 and 35 years.

For the table to be manageable, we defer to the annex the penetration rates by autonomous
communities. But, in this sense, there are also large interregional differences. Although the
penetration of e-Tourism is growing in all regions, the differences between them still remain very
high at the end of the period. In 2017, the penetration rates of E-TOURISM fluctuate in a range
between 38.4% in Madrid and 20.9% in the case of Andalucia.
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Table . Penetration rates of the different services through different groups of individuals.

E-TOURISM E-ACCOM E-TRAVEL  E-SEARCH_OR_USE

2008 2017 2009 2017 2009 2017 2008 2017

GENDER
Female 9.1 263 8.0 227 93 187 28.7 39.9
Male 120 302 1.1 25.9 1.3 214 335 428
AGE
<25 112 306 10.1 24.0 124 23.0 45.5 47.5
25-35 205 470 16.8 40.9 19.1 333 53.0 60.5
3545 13.1 396 12.9 35.2 12.1 266 39.2 54.1
45-55 108 325 10.3 28.1 105 23.0 29.5 50.2
55-65 46 217 5.2 18.3 56 162 14.2 35.7
65+ 0.7 5.8 0.6 4.8 0.9 45 29 1.3
EDUCATION
Primary 0.4 2.5 0.5 1.6 1.0 1.8 3.5 6.5
Secondary 86 227 72 18.7 73 146 33.6 40.5
Bachelor’s degree 170  49.1 15.4 43.8 180 35.1 51.9 65.0
Master or PhD 310 674 28.6 59.6 303 535 66.0 77.6
HABITAT POPULATION
>500,000 150 342 12.8 29.3 13.8 267 372 49.3
100,000-500,000 114 266 7.0 22.9 98 18.0 35.2 42.1
20,000-500,000 9.7 277 10.0 235 109 199 30.6 39.8
<20,000 66 228 6.8 20.0 65 140 243 34.2
DIGITAL SKILLS
Low 28 2.0 0.7 1.3 1.4 1.0 22.1 14.0
Medium 84 153 4.7 1.8 6.0 8.6 55.2 424
High 272 416 16.2 35.2 179 270 72.8 60.5
Very high 524 70.0 45.0 61.7 460 538 86.7 80.6
EMPLOYMENT SITUATION
Employed 16.1 444 15.6 39.1 157 314 44.2 59.0
Unemployed 56 18.1 5.3 14.5 74 123 27.7 34.7
Retired 1.4 85 1.2 7.1 1.7 6.5 4.9 16.0
Student 13.7 316 11.0 25.5 13.0 237 483 47.5
Housekeeper 2.0 5.9 1.3 4.5 22 33 8.5 14.2
Other 56 133 8.1 10.1 125 103 18.6 284
HOUSEHOLD MEMBERS
I 88 21.6 74 18.7 94 17 19.6 30.4
2 104 223 89 19.1 99 164 25.5 33.0
3 1.1 305 10.4 26.0 109 221 33.7 45.5
4 123 367 1.5 32.0 108 24.1 38.1 52.7
5+ 7.1 238 6.4 19.7 88 175 284 36.5
INCOME
Low 2.1 9.8 1.8 74 22 6.5 9.6 19.5
Medium 6.6 20.6 6.0 16.9 6.7 137 25.1 34.0
High 183 420 14.9 375 150 293 49.3 58.8
Very high 269 66.0 29.9 60.5 294 520 6l1.6 75.7

TOTAL 105 282 9.5 24.2 10.3 200 311 41.3
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Literature review

The impact of ICTs on tourism (e-Tourism) has drastically modified the ways in which tourism
services are accessed and consumed as well as business strategies in terms of preparation and
marketing of their products. Then, it is not surprising that studies have proliferated to try to
understand the sector from this new perspective. Currently there are a variety of literature com-
pilations that bring together papers about the impact and application of new technologies to
tourism. A landmark article in this literature on e-Tourism is the work by Buhalis and Law (2008).
Recently, Navio-Marco et al. (2018) revisited this paper with hopes of observing the main changes
in e-Tourism since 2008, verifying the fulfillment of the tendencies anticipated by Buhalis and
Law and incorporating new contributions in this research area.

If we focus our attention on the acceptance of e-Tourism by consumers (as in the present work),
it is important to highlight the review by Ukpabi and Karjaluoto (2017). In this work, the authors
review a total of 71 articles (from 2005 to 2016) trying to identify the factors influencing con-
sumers’ e-Tourism acceptance and usage.

This section is intended to be a brief summary of some recent studies on acceptance and
adoption of e-Tourism. First, we present the main theories, models, and frameworks on which most
of these studies are based. Then, according to the different services to which they refer, the works
are classified into three groups: accommodation, transportation, and travel information search.

There are several models generally accepted to explain the adoption of new technologies by the
consumer and therefore applicable to the case of e-Tourism. The pioneering models within this
category are the theory of reasoned action (Ajzen and Fishbein, 1980), the theory of planned
behavior (Ajzen, 1991; Davis, 1993; Davis et al., 1989), and the technology acceptance model
(TAM; Davis, 1993; Davis et al., 1989). The original version of the TAM investigates the impact of
technology on user behavior, using two key constructs: perceived usefulness (PU) and perceived
ease of use (PEOU). The PU of an individual refers to the subjective evaluation of the benefits
induced by the use of information technologies. The PEOU indicates the degree to which the
prospective user expects the achievement of their goal to be simple and effortless (Davis et al.,
1989). Both PU and PEOU have a direct and positive impact on the use. But both constructs are
also determined by the individual characteristics (age, education, digital skills, income, etc.) of the
potential users.’

Accommodation

When it comes to accommodation, there are works that refer to the quality and design of the website and
its effect on online reservations (Bai et al., 2008; Baloglu and Peckan, 2006; Kim and Kim, 2004; Law
and Cheung, 2006; Law and Hsu, 2006). Some other studies investigate the impact of demographic and
travel characteristics of hotel guests on online and offline reservations (Crnojevac et al., 2010; Gol-
mohammadi et al., 2017; Pitoska, 2013; Ruiz-Gomez et al., 2018). Recently, the works analyzing the
importance of online reviews and advertising in the choice of accommodation have acquired great
relevance (Bronner and de Hoog, 2011; Filieri and McLeay, 2014; Mufioz-Leiva et al., 2018).

Transportation

Regarding online acquisition of transport tickets, a large part of the articles are devoted to air
transport. This is not surprising, since it is the service that is hired the most (in fact, some
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airlines do not offer another distribution channel). In this regard, the following papers stand
out: Buhalis (2004), Crespo-Almendros and Del Barrio-Garcia (2016), Escobar-Rodriguez and
Carvajal-Trujillo (2013), Lee et al. (2018), Ruiz-Goémez et al., (2018), and Sahli and Lego-
hérel (2016).

Travel information search

Finally, as far as travel information search is concerned, there are works dedicated to the study of
the factors that cause a potential tourist to look for information on the Internet, though not pur-
chasing online (Jun et al., 2007; Susskind et al., 2003). Other works analyze the moderating effect
of gender in the intention of searching for information online (Kim et al., 2007). There are also
other works studying how the characteristics of individuals determine the sources of information
used (Chung and Koo, 2015; Filieri and McLeay, 2014).

Data

The data used in this work come from the ICT-H Survey of the Spanish National Statistical
Institute (INE, 2018). The cross sections are available from 2007 to 2018. The Survey follows the
methodological guidelines of the Statistical Office of the European Union (Eurostat). It is the only
source of its kind that has data comparable not only between the EU member states, but also in
other international spheres.

The ICT-H Survey is a micro-panel-based study, aimed at people aged 10 and above residing in
dwellings, that collects information on home equipment in ICTs (television, telephone, radio,
computer equipment) and on the use of computer, Internet, e-commerce, and a variety of other
services. Through personal and telephone interviews (40% and 60%, respectively), the database
provides information on a wide range of social variables, including media use, demographics, and
socioeconomics at an individual and household level. This data set is appropriate for the objectives
and the hypotheses of the present study, as it provides information on the usage of the Internet for
tourism purposes together with many other related variables. The ICT-H survey provides the
relative weight for each respondent. The data are representative at the national, provincial, and
autonomous community levels.

From this annual information on dwellings, we developed a panel of individuals. To do this
we had to identify the individuals that were repeated in each wave. It has been a hard and time-
consuming task, but we believe that it gives us the opportunity of improving in many aspects the
results obtained so far in the literature. The use of panel data offers a series of advantages over
the exclusive use of cross-section data. According to Hsiao (2007) these are some of them:
greater capacity for modeling the complexity of human behavior, controlling the impact of
omitted variables, improving the efficiency of econometric estimates,* and more accurate
inference.

We have a panel for the years 2007-2016. However, for our models we excluded 2007 due to
the unavailability of household income data. Then, we ended up with an unbalanced panel with
51,326 individuals and 114,284 observations. The number of observations for each individual
ranges from one to four. The histogram of frequencies is shown in Figure 2.
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Figure 2. Description of the unbalanced panel data. Histogram of frequencies of appearance of each indi-
vidual in the sample.

Models of adoption of e-commerce for tourism services

Based on the general models of adoption of new technologies mentioned in the third section
(especially in the TAM models), the determinants of the online purchase of various tourist services
are studied. The goal here is to model the use of the Internet by individuals for booking or pur-
chasing tourist services. We present three models for the acquisition of holiday accommodation
services, travel services, or any of the previous two.

Considering that in our case the dependent variable is a binary variable (adoption or non-adoption
of the online service), we will turn our attention to the binary choice models. The probability of the
occurrence of an event is modeled using the logistic function. The logistic regression allows pre-
dicting the probability of the adoption of a service with the help of a number of predictor variables:
the socioeconomic characteristics of the individual. These models also show the extent to which
changes in the values of the attributes may increase or decrease the predicted probability of outcome
event. Models of this type have been previously used to model the utilization of other Internet
services (Garin-Mufioz and Pérez-Amaral, 2011; Garin-Mufioz et al., 2019; Valarezo et al., 2018).

The dichotomous dependent variables in each of the cases are the following:

E-ACCOMM: takes the value 1 if the individual has purchased/booked online any holiday
accommodation service (hotel, apartment, etc.) for private use within the last 12 months; 0
otherwise.

E-TRAVEL: takes the value 1 if the individual has purchased/booked online other services
for travel (public transport tickets, car rental, etc.) for private use within the last 12
months; 0 otherwise.

E-TOURISM: takes the value 1 if the individual has used the Internet either to book or buy
accommodation services or transportation services (or both) for private use within the last
12 months; 0 otherwise.

On the other hand, and based on previous empirical studies, the explanatory variables are as
follows:

GENDER: 1 if male; 0 if female.
AGE: six age groups (1624, 25-34, 35-44, 45-54, 55—64, 65 or more).
EDUCATION: four education groups measured by years of study of the respondent.
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HH_MEMBERS: five categories according to the number of members of the household (1, 2,
3,4, 5 or more).

DIG_SKILLS: four levels of digital skills. Self-elaborated index by using a self-assessment
approach, where the respondent indicates whether he/she has carried out specific tasks
related to computer and/or Internet use, without these skills being assessed, tested, or
actually observed. The different tasks are weighted according to their degree of difficulty.
Then, the respondents are grouped into four levels: low, medium, high, and very high.

EMPLOYM_SIT: six categories (employed, unemployed, retired, student, housekeeper, others).

HABITAT: four categories according to the number of residents of the municipality
(<20,000, 20,000-100,000, 100,000-500,000, >500,000).

INCOME: four groups measured by monthly net income of households (in euros).

YEAR: Temporal dummies are included to control the effect of time.

CCAA: Regional dummies are included to control the effect of the Autonomous Community
of residence of the individual.

The probability for the occurrence of an event is modeled using the random effects logistic
regression. The logistic regression allows predicting the probability of the adoption of a service
with the use of a number of predictor variables: the socioeconomic characteristics of the individual.
Logistic models for adoption of ICTs have been used before but, as far as we know, have never
been used in a large micro-panel data set.

In these kinds of models, the dependent variables are dichotomous whereas the independent
variables can be either continuous or categorical. For the purpose of the present analysis, the
characteristics of the respondents were converted into binary values, indicating the membership of
an individual to one of the categorical values.

Table 2 shows the binomial regression results on factors predicting online booking of holiday
accommodation (model 1), travel services (model 2), and e-Tourism accommodation and/or travel
services (model 3) for the case of Spain.

All the three models were statistically significant and able to distinguish between respondents who
used each one ofthe services and respondents who did not. The results of the three models are presented
with odds ratios. The odds ratio reflects the examined category’s relation to the reference category,
which here is the variable’s first category. Values greater than 1 mean a greater probability compared to
the reference group and values less than 1 a smaller probability to use the corresponding service.

Results

Under the assumption that other conditions remain constant, below are listed the effects of each of
the individual characteristics on the probability of engaging e-Tourism. The main results can be
summarized as follows:

Age:

e Individuals aged 25-34 are most likely to perform this type of online shopping.

e Individuals older than 65 have a lower propensity to buy/book these products online
and behave in a way that is not significantly different from those in the reference group
(16-24).

e The online acquisition of travel services is manifested more independently of the age
group to which the individual belongs than the booking and purchase of holiday
accommodation.
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Table 2. Random effects estimates of logistic regressions for online buying or booking of tourism services.

Model I, Model 3,
accommodation e-Tourism
Odds Ratio z Odds Ratio z
GENDER (Female)
Male 1.20 4.27 I.11 2.58
AGE (16-24)
25-34 1.91 6.13 1.87 6.64
3544 1.71 5.13 1.61 5.03
45-54 1.50 3.69 1.43 3.62
55-64 1.21 1.56 1.27 2.15
>65 0.84 —0.99 0.88 —0.82
EDUCATION (Primary studies)
Secondary studies 1.62 3.97 1.55 4.23
Bachelor’s degree 2.24 6.37 221 7.20
Master or PhD 3.08 893 3.24 10.72
HOUSEHOLD MEMBERS (One person)
Two 0.89 —1.78 0.81 -3.39
Three 0.63 —6.89 0.55 —9.31
Four 0.58 —7.65 0.53 —9.54
Five or more 0.42 —7.87 0.42 —8.69
DIGITAL SKILLS (Medium)
Low 0.11 —17.13 0.13 —20.65
High 4.73 27.38 5.01 31.70
Very high 18.12 46.42 20.75 52.63
EMPLOYMENT SITUATION
(Employed)
Unemployed 0.63 -7.29 0.68 —6.57
Retired 0.85 —1.47 0.95 —0.50
Student 0.69 -3.21 0.74 -291
Housekeeper 0.72 —2.68 0.72 —2.95
Other 0.75 —2.04 0.74 —2.35
HABITAT (<20,000 inhabitants)
20,000-100,000 1.0l 0.18 1.08 1.36
100,000-500,000 0.91 —1.03 0.95 —0.64
>500,000 1.13 2.48 1.22 424
INCOME (low)
Medium 1.86 8.59 1.57 7.07
Medium-high 3.24 15.42 2.66 14.39
High 5.41 19.47 4.26 18.53
YEAR
2009 — — I.16 2.18
2010 1.12 1.57 1.18 2.28
2011 1.36 4.19 1.35 3.97
2012 1.24 2.90 1.21 2.47
2013 1.53 5.50 1.63 6.41
2014 1.98 9.33 1.95 9.08
2015 3.42 17.03 3.33 16.48
2016 324 16.54 3.15 16.02

(continued)
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Table 2. (continued)

Model I, Model 2, Model 3,
accommodation travel e-Tourism

Odds Ratio z Odds Ratio z QOdds Ratio z

CCAA (Andalucia)

Aragon 1.36 2.75 1.27 2.06 1.32 2.63
Asturias |.45 3.47 1.34 2.75 1.40 3.4|
Baleares |.55 3.64 4.30 12.63 2.95 9.69
Canarias 1.02 0.13 1.87 522 1.40 2.95
Cantabria 1.87 5.29 1.74 4.70 1.89 5.88
Castilla-La Mancha 1.21 1.62 0.94 —0.44 1.18 1.56
Castilla y Ledn 1.04 0.39 0.96 —0.34 1.04 0.34
Catalufia 1.60 4.10 1.68 5.60 1.54 4.99
Extremadura 1.23 1.68 0.48 —5.36 0.99 —0.05
Galicia 1.25 2.03 1.18 1.51 1.24 2.16
La Rioja 1.43 2.89 1.22 1.61 1.51 3.54
Madrid 1.87 6.90 1.89 6.92 1.98 7.99
Navarra 1.92 6.58 1.62 482 1.81 6.43
Pais Vasco 2.14 7.25 1.50 3.77 2.05 7.14
Murcia 1.08 0.65 0.77 —2.05 0.95 —-0.41
Comunidad Valenciana 1.33 2.98 1.12 1.18 1.27 2.62
Ceuta 0.95 -0.18 0.59 —1.71 0.88 —0.52
Melilla I.11 0.37 2.52 3.54 1.66 1.99

CONSTANT 0.0004 —34.02 0.001 —30.62 0.0009 —35.48

N observations 42,787 42,787 48,170

N groups 23,442 23,442 25,990

Joint significance Wald x2 Wald x2 Wald x2

(52) = 4407.87 (52) = 4009.43 (53) = 5255.69

Note: An individual is considered as an accommodation or a travel adopter if he has carried out an online purchase of those
services within the last 12 months. To be considered as an overall adopter, the individual must have used Internet either for
accommodation or travel reasons or both. The population consists of all individuals who have used the Internet at least
once in the last 12 months. Heteroskedasticity consistent covariance matrix. Reference category for each variable in
parenthesis. The z statistic measures the individual significance of each parameter. It behaves as asymptotically normal (0, I)
under the null of equality to zero.

Education:
e As would be expected, education significantly affects all three models positively.
Household members:
e Individuals belonging to single-person households are the most likely to hire online
tourism services.
e As the number of family members increases, the probability decreases significantly.
This is true for the three models.
Digital skills:
e The digital competences of the individual turn out to be positive, monotonically
increasing and highly significant when determining the likelihood of being engaged
in e-Tourism in any of its modalities (transport, accommodation, or both).
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Employment situation:

e The employment situation of the individual also has a high predictive power on the
probability of acceptance of e-Tourism.

e People with employee status have the highest probability of practicing this type of
tourism booking.

e However, it is worth noting that pensioners do not behave very differently from
employees. Here it is important to remember that we are assuming that the rest of the
factors remain constant (gender, age, digital skills, income, etc.)

Habitat:

e Citizens living in cities with more than 500,000 inhabitants behave differently from the
rest (more likely to book any tourist service online).

e However, the behavior of individuals from small cities (100,000-500,000 inhabitants)
is not significantly different from individuals living in municipalities of less than
20,000 inhabitants.

Income:

e Asexpected, the level of household income affects positively the probability of acquir-
ing tourist services online.

e We observe in the estimates that the effects increase monotonically with income and
are statistically highly significant.

This is true both for booking transport services and holiday accommodation.
However, greater effects are observed in the case of accommodation.

Time dummies have also been included and an increasing trend is observed in all cases (espe-
cially since 2013). This could be revealing, among other things, an increase in the supply of these
services online as well as improved overall economic conditions.

The inclusion of regional dummies also reveals important and significant differences between
autonomous communities. In summary, one can say that Madrid has one of the highest values in
the three models.

Model of use of the Internet for travel planning information search

Tourism is a very information-intensive activity. Information is needed for choosing a destination
and for selecting accommodation, transportation, sightseeing tours, and so on. Nowadays, in the
process of searching for travel information, the Internet already plays a key role. However, it is
well known that many people seeking information on the Internet do not buy online.’ Increasing
the conversion rate of lookers into bookers is a fundamental goal for entrepreneurs in the sector.

In this section, we will focus on differences in model structure between individuals using the
Internet exclusively for travel information searching (lookers) and online booking travelers
(bookers). The results obtained will allow us to see what factors may be acting as barriers to using
the Internet as a shopping channel for tourism.

Our data set provides us with information on the use of the Internet for anything related to
tourism and for purchasing and reserving tourist services. By taking the difference, we built the
variable referring to the use of the Internet just for information search. So we developed a model
for explaining the determinants of the behavior of individuals who only use the Internet to look for
information, but not to buy or make reservations (model 4).
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Table 3. Random effects estimates of logistic regressions for online booking (bookers) or searching
information (lookers) of tourism services.
Model 4, lookers
Odds ratio z
GENDER (Female)
Male 0.80 —6.55
AGE (16-24)
25-34 1.15 1.69
3544 1.04 0.51
45-54 1.03 0.41
55-64 1.01 0.06
>65 0.83 —1.51
EDUCATION (Primary studies)
Secondary studies 1.45 6.05
Bachelor’s degree 1.55 6.07
Master or PhD 1.60 6.41
HOUSEHOLD MEMBERS (One person)
Two 1.06 1.07
Three 0.8l —3.81
Four 0.82 -3.33
Five or more 0.67 —4.68
DIGITAL SKILLS (Medium)
Low 0.23 -31.75
High 1.87 15.84
Very high 3.26 22.86
EMPLOYMENT SITUATION (Employed)
Unemployed 0.73 —6.61
Retired 1.18 2.03
Student 0.49 —7.54
Housekeeper 0.95 —-0.70
Other 0.80 —2.10
HABITAT (<20,000 inhabitants)
20,000-100,000 1.06 1.30
100,000-500,000 1.09 1.21
>500,000 1.10 2.30
INCOME (Low)
Medium 1.45 7.97
Medium-high 1.94 12.60
High 241 13.00
YEAR
2009 0.82 -3.35
2010 1.01 0.24
2011 0.64 —6.97
2012 0.43 —12.56
2013 0.47 —11.30
2014 0.41 —13.66
2015 0.47 —11.6l
2016 0.40 —14.54

(continued)
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Table 3. (continued)

Model 3, bookers Model 4, lookers
QOdds ratio z QOdds ratio z

CCAA (Andalucia)
Aragdn 1.32 2.63 1.02 0.19
Asturias 1.40 341 0.94 —0.71
Baleares 2.95 9.69 1.23 2.00
Canarias 1.40 2.95 1.38 3.49
Cantabria 1.89 5.88 1.18 1.74
Castilla-La Mancha 1.18 1.56 .13 1.36
Castilla y Ledn 1.04 0.34 1.05 0.54
Catalufa 1.54 4.99 .11 1.41
Extremadura 0.99 —0.05 0.87 —1.47
Galicia 1.24 2.16 0.82 =217
La Rioja 1.51 3.54 1.12 1.08
Madrid 1.98 7.99 I.16 1.85
Navarra 1.81 6.43 1.21 2.38
Pais Vasco 2.05 7.14 1.03 0.37
Murcia 0.95 —-0.41 1.10 1.00
Comunidad Valenciana 1.27 2.62 1.13 1.60
Ceuta 0.88 —0.52 1.22 0.90
Melilla 1.66 1.99 1.28 0.98

CONSTANT 0.0009 —35.48 0.1491 —15.14

N observations 48,170 34,287

N groups 25,990 20,846

Joint significance Wald x2 Wald x2

(53) = 5255.69 (53) = 3048.31

Note: The category in parenthesis is the base category.

Model 4 uses the same explanatory variables and estimation techniques (random effects logistic
regression) as models 1, 2, and 3 presented before (Table 2). The comparison of models 3 and 4 is
shown in Table 3.

Model 4 is statistically significant (Wald x* (53) = 3048.31) with the expected relations
between odds ratios and mostly individually significant. The comparison of models 3 and 4 can
give clues on how to improve the conversion rates (looking to booking). In Table 3, model 4 shows
the binomial regression results on factors predicting the probability of using the Internet just for
searching travel information (probability of being a looker). In the same table, model 3 (probability
of being a booker) is also presented for comparison. The following are some of the conclusions
drawn from the results of both models:

Gender affects significantly in both cases, although the sign of the effect is the opposite. All
other conditions being equal, men are more inclined to buy or book tourist services online
than women. However, women are more likely to use the Internet for any use related to
tourism. This is a clear case where segmentation by gender can be very helpful. By
segmenting potential customers into two instantly identifiable groups and adjusting
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messaging, the better the odds to close a sale. In person, salespeople sell differently to men
and women and this also has to be done online. However, when it comes to online sales,
visual recognition does not work and to distinguish by sex, other procedures must be used
(e.g. the use of an application to match first names to gender or directly asking the
potential customer when registering). Since women are more likely to use the Internet
to find information for travel planning, marketers must take this into account when
designing the website and its functionality. By creating gender-sensitive online commu-
nications strategies, marketers can increase conversion rates (from lookers into bookers).

Age is a relevant factor to explain the probability of being a booker; however, it is not a
significant variable to explain the probability of searching for travel information online.
So any initiative to increase the conversion rate should be directed equally to all individ-
uals regardless of the age group to which they belong.

Education, digital skills, and income significantly affect both models positively. However,
the effects are greater when it comes to buying rather than searching for information.
The employment situation of the individual affects both decisions in a similar way. It is
striking, however, that pensioners have similar behavior to those employed when deciding
whether to buy online tourism services. However, when deciding to use the Internet for

information purposes they have a propensity that is significantly higher.

Conclusions and policy recommendations

This article analyses the use of the Internet for tourism purposes by consumers in Spain. The
rates of electronic tourism penetration and their recent evolution are shown first. In view of those
rates, one can conclude that there is a multidimensional digital gap between different groups of
individuals that, in addition, is not closing over time. To see the possible ways to act in order to
increase participation and reduce the digital divide, we elaborated several models where the
adoption of the Internet is explained through individual sociodemographic characteristics. The
empirical framework is based on the TAM models and we use a self-constructed micro-panel
data set (for the years 2008-2016) derived from Spain’s official annual surveys on ICT usage in
households and by individuals. This data set is an important contribution of our work. It allows us
to use panel data techniques in our estimates, which represents a novelty in this type of work.
Panel data techniques have several advantages over the exclusive use of cross-section data
techniques.

The models that explain the individual’s adoption of the Internet as a shopping channel are
estimated by using random effects logistic techniques. The results reveal that the three models
(accommodation, transportation, and e-Tourism) are statistically significant and able to char-
acterize those who adopt the Internet as a channel of purchase and those who do not. On the other
hand, the variables education, digital skills, income, and habitat of the population have positive and
significant effects on the use of the Internet as a shopping channel. Individuals living in single-
person households and employees have a greater propensity to demand the considered tourism
services online. Gender and age are not significant for the case of booking transportation services,
although for accommodation and for the general model, being a man and being young positively
affect the likelihood of buying online. Possible reasons for this to happen may be that transpor-
tation is a necessary service and that its demand is unrelated with the age or gender of the potential
customer.
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The last part of the work highlights the differences between individuals who purchase tourism
services through the Internet and those who only search for information through that channel
(bookers vs. lookers). One of the main differences is the effect of gender in each case. Although the
gender is significant in both cases, all other conditions being equal, men are more inclined to buy or
book tourist services online than women. However, women are more prone to use the Internet for
tourism information. This is a clear case where segmentation by gender can be very helpful.

Based on the results of this work, a number of policy recommendations can be inferred. Even
though, from a public policy perspective, it is not clear why e-Tourism should be promoted,
nevertheless bridging the digital divide between the different population groups should be an
objective in order not to leave part of the population behind in the adoption of the digital society. In
this sense, and specifically referring to the gender gap, entrepreneurs in the sector should try to
capture those women who search for information on the Internet and get them to complete their
online shopping process. By creating gender-sensitive online communications strategies, mar-
keters can increase conversion rates (from lookers into bookers).

Moreover, e-Tourism is a typical gateway for the information society, thus it may be
appropriate to promote education on Internet-related topics, especially for disadvantaged groups
such as rural, women, older, and low-income citizens. This is also the case in some geographical
areas such as Murcia, Ceuta, Castilla y Ledn, Extremadura, and Andalucia as can be seen in
Table 2.

These policy recommendations could be confirmed and refined if a more specific survey were
available, with data on expenditure and frequency of use by individuals. Actual observed data
(instead of declared data) would also be useful. A series of possible additions and improvements to
the questionnaire will be transmitted as suggestions to the National Institute of Statistics to explore
the possibility of taking them into account for future questionnaires.

As successive data become available over time it will be useful to introduce dynamics in our
models. This would allow knowing, for example, whether the use of the Internet for tourism
purposes during a given year depends on whether it was previously used and, if so, what the level
of satisfaction of the consumer last year was and if that level significantly influences the prob-
ability of doing e-Tourism this year.

Even so, the current research has been able to deal with many interesting issues raised in Spain
in this area. This study could be replicated for other European countries.

Annex

Table 4 presents the penetration rates of online tourism services according to the region of resi-
dence of the individual (at the beginning and at the end of the period).

The results show the existence of a clear digital divide also between regions. It is worth
highlighting the case of Madrid, which is always in the top positions of the ranking for all services.
It is also interesting to highlight the case of Baleares (the Balearic Islands) which, possibly due to
its insularity, turns out that its inhabitants are very inclined to use the Internet as a channel for
buying tourism. At the other extreme we have the Andalucia and Extremadura cases where these
types of services still have a very limited use.

Table 4 also reflects that the gap between regions is still large. This should be kept in mind by
policy makers in order to try to ensure that none of the territories are left behind in terms of
building a digital society, as this could lead to the social exclusion of its residents.
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Table 4. Penetration rates of the different services according to region of residence of individuals.

E-TOURISM E-ACCOM E-TRAVEL E-SEARCH_OR_USE

2008 2017 2009 2017 2009 2017 2008 2017

Autonomous regions

Andalucia 6.9 20.9 5.7 17.5 7.1 14.4 25.6 34.6
Aragén 8.7 32.0 9.1 27.3 8.6 20.8 30.8 46.0
Asturias 10.5 26.7 10.3 23.8 9.8 17.8 29.0 38.6
Baleares 17.2 38.0 1.4 26.9 19.3 333 36.9 47 .4
Canarias 7.1 25.7 43 18.9 8.0 20.8 29.7 422
Cantabria 10.5 30.3 1.4 27.9 1.1 22.0 34.0 437
Castilla y Ledn 74 234 8.8 20.0 73 16.3 26.1 36.9
Castilla-La Mancha 6.4 24.5 7.1 21.7 6.2 13.7 26.2 373
Catalufia 13.7 322 13.1 28.9 13.8 24.2 36.7 425
Comunidad Valenciana 9.3 26.6 9.5 22.7 8.5 18.3 28.7 44.2
Extremadura 5.8 22.5 5.1 21.2 3.8 1.0 21.5 329
Galicia 8.7 22.8 6.1 18.1 9.2 14.9 23.8 32.0
Madrid 17.0 384 14.6 33.8 15.7 29.7 41.0 51.7
Murcia 6.2 214 6.0 18.8 5.1 12.6 242 35.2
Navarra 10.4 36.2 13.7 31.5 12.4 26.2 324 50.2
Pais Vasco 13.7 31.9 12.0 29.2 1.5 20.2 36.4 46.4
La Rioja 9.6 27.4 73 23.1 8.7 17.6 31.0 38.8
Ceuta 6.8 24.6 4.8 21.0 6.0 16.3 26.9 36.0
Melilla 9.7 28.1 14.5 16.3 14.4 26.1 31.1 54.0
Total 10.5 28.2 9.5 242 10.3 20.0 31.1 4.3
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Notes

1. In fact, for example, the low-cost airlines have made the Internet their only channel of distribution.
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2. The gender gap has been calculated by the difference between the penetration rates for males and females
relative to the penetration rate for males. Gender gap in 2008 = (12 — 9.1)/12 = 24.2%. Gender gap in
2016 = (30.2 — 26.3)/30.2 = 12.9%.

3. Thus, for example, an individual with a high level of digital qualification will have a perception of elevated
ease of use as well.

4. Panel data usually contain more degrees of freedom and more sample variability than cross-sectional data
which may be viewed as a panel with 7 = 1, hence improving the efficiency of econometric estimates (e.g.
Hsiao et al., 1995).

5. According to our data, the conversion rate from being a “looker” to being a “booker” was 32% in Spain
(2017).
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