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Abstract

The goal of this  paper is to analyze the effects of ICT on firms’ competitiveness, as  well as 
on their level of innovation, productivity and on the market share depending on the 
tourism area: Accommodation, Gastronomy and Travel Agencies. On the whole, it has 
been proved that the use of diverse ICTs has little effect on the level of competition as  well 
as on increasing productivity, while in general, they have a positive effect on increasing the 
market share of the firms. 
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INTRODUCTION
 
In the last years, the world’s economic and social structure has undergone some 
important changes, especially because of the introduction of information and 
communication technology (ICT). ICTs have transformed tourism globally and offer a 
range of new opportunities for development. Tourism related products could boost the 
globalization of the tourism industry in areas such as hotels, restaurants, travel agencies 
or tour operators. Hence, the use of ICTs has the potential to turn markets from local into 
global and in times of crisis firms can have better prospects to survive and improve their 
position in the market, especially, in tourism where the number of competitors increases 
on a daily basis.

Tourism has become a key sector in the world economy. According to the World Tourism 
Organization, international tourist arrivals totalled 940 million during 2010, increasing 7%. 
Apparently, tourism industry has a great potential to grow, about 5% each year (UNWTO, 
2011). Tourism industry could gain more opportunities in the market from the use of the 
internet (Gratzer et al, 2004); for example, China is fast becoming a booming tourism 
source country, as an ever increasing number of its citizens travel overseas. (Xiaoqiu Ma 
et al, 2003).

The spread of ICTs has a great impact on ensuring sustainable global and tourism 
development, above all in less developed areas (UNCTAD, 2004). However, there is also a 
digital gap between tourist markets and destinations within and among countries and this 
inequality creates the so-called Digital Divide (Minghetti & Buhalis, 2010; Shanker, 2008). 
Digital Divide arises from this inequality above all in less developed ountries, excluding 
them for potential opportunities in the tourism market.

LITERATURE REVIEW

Although ICTs appear to offer new opportunities for business mainly relevant in four 
different aspects: gaining a competitive advantage, improving productivity, developing 
new businesses and facilitating new ways of management (Buhalis, 1998, 2003; Gruescu 
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et al., 2009; Ion & Andreea, 2008; Irvine & Anderson, 2008; Shanker, 2008), it seems that 
firms do not experience an increase in their outcome because of the use of ICTs. The 
main effect that ICTs have is that they keep a float businesses that use them (Law & 
Jogaratnam, 2005).

As regards the influence ICT has on competitiveness in hospitality, some authors consider 
ICT as a key factor in competitiveness, because it reduces transaction and operational 
costs (Bojnec & Kribel, 2004; Buhalis & O’Connor, 2005; Buhalis & Kaldis, 2008). 
Unfortunately, there is no consensus as to how effective the use of ICT is, e.g. Mihalič 
(2007) was unable to prove a direct positive link between the implementation of ICT and 
competitiveness. Other researchers argue that the competitiveness variable will improve 
only when there is an increase in innovation together with a wider use of  technology 
(Blake, 2006). 

Scheidegger (2006)  states that the tourism industry is one the least productive sectors in 
the economies of the most developed countries. Other authors maintain that there is no 
discernible relationship between ICT and productivity in hospitality (Byrd & Marshall, 
1997; Dos Santos et al, 1993). Some other studies suggest that there is a real connection 
(Brynjolfsson, 1993; Sigala, 2003a, 2003b), while others support the idea that the impact 
of ICT is negative (Mihalič, 2007).

Another relevant variable is market share, where authors like Evans & Peacock (1999) 
found that ICT penetration in the mainstream travel and tourism sectors can reduce the 
market share and market penetration of small and medium-sized enterprises (SMEs)  while 
studies carried out by some others like Buhalis (2003) show that ICT is used by 
enterprises to protect their market shares and safeguard their position. Again there is no 
real evidence of the positive impact of ICT on market share in the tourism industry.

Finally, the last variable to take into account is innovation. Innovation in process/delivery 
and organization are the most relevant areas where tourism firms have an advantage, 
while product innovation apparently is not quite as common a phenomenon in the target 
sector (Jacob et al., 2003). ICT in tourism industry affects the change of internal 
strategies, rendering them more flexible to changes, helping them to adapt to the new 
needs of the market (Vilaseca et al., 2006, 2007). E-innovation taken as part of an 
innovative strategy has the potential to change tourism industry processes (Hipp & 
Grupp, 2005; Martin, 2004). The main common factor as regards ICT and innovation in 
tourism firms is that thanks to the use of ICT enterprises have changed the internal 
processes.

In the current literature on tourism industry, authors usually look into a specific area. The 
study reflected in this paper is broken down into three main sub-sectors within the broad 
ranging area of tourism: Accommodation, Gastronomy and Travel Agencies. Most of the 
papers that dwell on this industry have found that the different types of sub-sector are 
important actors that should be taken into account for an in-depth study of the sector 
(Bojnec & Kribel, 2004; Jacob et al, 2003; Tahayori & Moharrer, 2008).

ICTs are becoming a key determinant of organizational competitiveness and productivity, 
allowing the tourism industry to increase its market share and boost its capacity to launch 
new innovations. This paper focuses on the use of ICTs as strategic tools to enhance the 
benefits in the tourism industry.
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Taking into consideration the great relevance of ICT in this sector, the aim of the research 
shown in this paper is to analyze the impact that the adoption and use of ICT has on 
managerial output in the UE market. More specifically, the goal of this research is to 
analyze the effects of ICT on firms’ competitiveness, as well as on their level of 
innovation, productivity and on the market share depending on the tourism area: 
Accommodation, Gastronomy and Travel Agencies.

DATA AND METHODOLOGY

E-Business Watch Survey

The data used for the empirical part of this study come from the E-Business Watch 
Survey of 2006, launched by the Commission and the Sectoral e-Business Watch.  The 
main objective of the survey is to provide an overview of the use of ICT and e-business in 
enterprises in twenty-nine European countries by means of representative samples. The 
survey, carried out using computer-aided telephone interview technology, was answered 
by decision-makers in enterprises. The survey was conducted among firms from the 
following sectors: food and beverages; foot wear; pulp, paper and paper products; ICT 
manufacturing; consumer electronics; shipbuilding and repair; construction; tourism; 
telecommunication services and hospital activities. For this paper, only the tourism sector 
is considered. The firms in this sector were chosen because they can go global more 
easily by means of the use of ICTs.

The questionnaire provides information about diverse aspects related to ICT and the 
company itself. More specifically, it provides information on ICT infrastructure, e-skills 
development and outsourcing, ICT expenditure and investments, internal and external e-
collaboration, online sourcing and procurement, online marketing and sales, e-standards 
and interoperability issues, ICT impacts, drivers and inhibitors, innovation activity of the 
company and background information of the company. 

The sample of the survey is made up of firms making wide use of computers, which were 
in operation within the national territory of the twenty-nine countries surveyed. Those 
firms also carried out their primary business activity in one of the ten sectors specified in 
the previous paragraph. The sample has been stratified randomly from the population in 
each one of the twenty-nine countries. Samples were drawn locally by fieldwork 
organizations based on official statistical records and widely recognized business 
directories. 

The fieldwork was carried out in March and April 2006, at different time intervals 
depending on the country. This paper centres on the tourism sector and the final sample 
includes 2,665 firms in twenty-six European countries, which represents approximately 
18.95% of total firms contacted. 

Dependent variables

The dependent variables make reference to four different aspects closely related to firm 
outcomes: competition, productivity, market share and innovation. The definitions of 
these dependent variables and their descriptive statistics by sector are shown in Table 1. 
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In order to capture competition, three variables have been used. The first one rates on a 
one (rather decreased) to three (significantly increased)  scale to what extent competition 
has changed in the sector due to ICT. The next two variables measure on a three-point 
Likert scale whether the market-share and productivity of the firm have changed over the 
past 12 months.  A value of one is assigned to those who answered that the market-share 
or productivity had decreased; a value of two to those saying that it had roughly stayed 
the same and a value of three to individuals answering that they had increased. 

As far as innovation is concerned, two variables have been used. These two variables 
measure, making use of dummy variables, whether during the past twelve months the 
company has launched any new or substantially improved product or services (product 
innovation) and whether the firm has introduced any new or significantly improved internal 
process (process innovation).

Table 1. Definition and mean values of the dependent variables by sector of activity

Accommodatio
n Gastronomy Travel Agencies

Competit ion 
increase N 592 493 271

Rather decreased 1.35% 2.23% 1.48%
Somewhat increased 61.82% 71.40% 48.34%
S i g n i fi c a n t l y 
increased 36.82% 26.37% 50.18%

Productiv i ty 
increase  N 824 1,184 352

Decreased 5.22% 8.11% 6.53%
Rough ly s tay the 
same 40.65% 42.82% 32.10%

Increased 54.13% 49.07% 61.36%
Share market 
increase  N 798 1,151 336

Decreased 7.39% 8.77% 8.93%
Rough ly s tay the 
same 51.01% 49.96% 40.18%

Increased 41.60% 41.27% 40.89%
P r o d u c t 
innovation  N 869 1,202 367

No 61.45% 66.14% 49.32%
Yes 38.55% 33.86% 50.68%

P r o c e s s 
innovation N 868 1,203 366

No 68.09% 73.90% 60.11%
Yes 31.91% 26.10% 39.89%
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Independent variables

The first two independent variables are the use of ICT and ICT investment, which are 
measured by means of dummy variables. More specifically, the survey provides 
information as to whether firms had access to the internet and whether the company had 
made investments in ICT in the past year 2005, for example in new hardware, software or 
networking capabilities.

The survey also provides information about the use of different technologies or media to 
communicate with other people. The variables measure if firms use or pilot Radio 
Frequency Identification Technologies (RFID). 

The next variable examines how important the role e-business plays in a firm is as 
regards the way the company operates, ranging from three (significant role) to one (none 
at all).

The last group of ICT taken into account is related to electronic trading with suppliers and 
customers. The variables measure whether firms use the Internet to place orders for 
goods or services online (orders on-line) and whether customers order goods or book 
services online (sales on-line). 

The last variable looks into the most significant market area in which the company 
operates. This is measured using three dummy variables, namely regional market, 
national market and international market. 

Table 2 summarizes the independent variables across sectors.

Control variables

A series of control variables that, according to previous literature, influence the impact of 
ICT on productivity and on outcomes, are included. These variables capture firm 
characteristics, such as size and year of foundation.

Methodology

With the use of the STATA 11 software, probit models were estimated for binary 
dependent variables, whereas ordered probit models were used when the dependent 
variables were an ordered scale. In addition, it should be mentioned that condition indices 
and variance inflation factors show values below the usual thresholds of 30 and 5, 
respectively (Judge et al., 1988), indicating that multicollinearity is not a problem in our 
models.

RESEARCH FINDINGS

This section is structured as follows: first, the basic characteristics of the sample are 
described; then, multivariate analysis techniques are used to analyze how ICTs influence 
firm outcomes. 
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Table 2. Independent variables by sector

Accommodation Gastronomy T r a v e l 
Agency

Use ICT N 886 1,237 380
No 1.24% 11.88% 0.26%
Yes 98.76% 88.12% 99.74%

Investments in ICT N 868 1,219 375
No 29.03% 43.15% 25.07%
Yes 70.97% 56.85% 74.93%

RFID technology N 856 1,202 374
No 96.85% 98.92% 97.33%
Yes 3.15% 1.08% 2.67%

e-business N 875 1,218 371
None at all 19.32% 44.58% 20.75%
S o m e 
significance 49.94% 42.69% 42.59%

Significant role 30.74% 12.73% 36.66%
Orders online N 884 1,234 380

No 39.93% 56.81% 32.11%
Yes 60.07% 43.19% 67.89%

Sales online N 886 1,231 379
No 29.80% 70.43% 48.55%
Yes 70.20% 29.57% 51.45%

Market N 863 1,221 376
Regional 16.80% 58.39% 21.54%
National 44.84% 32.68% 48.40%
International 38.35% 8.93% 30.05%

Sample characteristics 

Table 1 and 2 present the main descriptors of the dependent and independent variables. 
It is clear that there is a wide range of differences on firm outcomes as well as on ICT 
adoption among sub-sectors of the tourism industry. 

Although the percentage of firms that use ICT is more or less equal in all sub-sectors of 
tourism, the effects that ICTs have on firms differ by sub-sector. More than 50% of travel 
agencies state that ICTs increase competition, while the figures are only 26% in the 
gastronomy sector.

Regarding productivity and market share variations during the past twelve months, 
differences among sub-sectors are lower. Approximately 50% of firms in the 
accommodation and gastronomy sub-sectors and 61% of firms in the travel agency sub-
sector claim that productivity increased dramatically in the previous twelve months. As to 
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market share, around 41% of surveyed firms in all sub-sectors confirmed that it had 
increased in the course of the previous year. 

Looking into innovation, there are differences by sub-sector. The travel agency sub-sector 
is the most innovative one in products as well as in processes. In this sub-sector, over 
50% of firms interviewed had launched some new product or service during the last year 
and 39% of them had introduced some process innovation, whereas in the 
accommodation sub-sector, only 38% of firms interviewed had launched some new 
product in the previous twelve months and 32% had made innovation in processes. The 
least innovative sub-sector is the one of gastronomy, where 33% of firms had launched 
some new product and only 26% had introduced innovations in processes.

Concerning the independent variables, the survey shows that close to 100% of firms 
sampled in all the countries had Internet access. Over 55% of firms in the gastronomy 
sub-sector had made investment in ICT in the last year, while the figures rose to 70% in 
the accommodation and travel agency sub-sectors. The use of RFID technologies is 
negligible in all sub-sectors as a means to communicate with people, with under 5% of 
firms interviewed using them. E-business plays a major role in the way in which they 
operate in the accommodation and travel agency sub-sectors, while in the gastronomy 
sub-sector it plays not part at all in around 45% of firms interviewed.

Firms in the travel agency sub-sector placed more online orders than in the 
accommodation and gastronomy sub-sectors, while customers buy more products online 
in the accommodation sub-sector than in the other two sub-sectors.

Finally, with references to how significant the market in which firms operate is, the 
national market comes first in the travel agency and accommodation sub-sectors, 
followed by the international and regional markets, while regional markets are the most 
important in the gastronomy sub-sector, where national and international markets are less 
relevant.

ICT effect on firm outcomes

By means of multivariate analysis, this study will analyze how ICTs influence firm 
outcomes in the different tourism sub-sectors.  Tables 3a-c present the effects that ICT 
has on competition, productivity and market share of companies, as well an on 
innovation. 

The first column in each of the tables 3a-c analyzes the effect that ICT has on the level of 
competition in a given sub-sector. Only in the accommodation sector does the use of 
ICTs have any positive effect on competition. The effect of ICTs on the gastronomy sector 
is negligible, while in the travel agency sub-sector lack of data available makes the 
analysis impossible. In this sector, investment in ICT has a negative impact on 
competition. As concerns e-business, the more companies use e-business in all sub-
sectors, the bigger the increase in the level of competition in that sub-sector, except in 
the case of travel agencies.  In the gastronomy sub-sector, the use of RFID technologies 
and operating in international markets increase the level of competition.

As regards productivity and market share, while the use of ICTs increases market share in 
the gastronomy and travel agencies sub-sectors, it only increases productivity in the 
gastronomy sub-sector and it has a negative impact on travel agencies. In these same 
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two sub-sectors, online orders increase productivity and market share, while online sales 
increase market share in the gastronomy sub-sector.

The use of e-business has a positive effect on productivity as well as on market share in 
all sub-sectors. Operating in regional markets does not seem to increase productivity for 
firms in the accommodation sub-sector, whereas operating in international markets has a 
negative effect on the market share of firms in the gastronomy sub-sector. 

The use of ICTs has a positive effect on process innovation in firms in the accommodation 
and travel agency sub-sectors; they also have a positive effect on product innovation 
when used by travel agencies. In general, the use of e-business and both online orders 
and sales have a positive impact on product and process innovation in all sub-sectors. 
The use of RFID technologies helps process innovation for firms in the accommodation 
sub-sector. Finally, operating mainly in regional markets has a negative effect on 
innovation in both products and processes in the travel agency sub-sector.

CONCLUSIONS

On the whole, it has been proved that the use of diverse ICTs has little effect on the level 
of competition as well as on increasing productivity, while in general, they have a positive 
effect on increasing the market share of the firms. Besides, the use of ICT seems to 
favour innovation in the companies, considering innovation as launching new products / 
services to the market, as well as improving or introducing new processes. Likewise, e-
business increases the level of productivity, market share and process innovation. Online 
orders have a positive effect on process innovation.

This study shows that the influence ICTs have on competitiveness, productivity, market 
share and innovation are very different depending on the sub-sector. While in the 
accommodation and gastronomy sub-sectors ICTs have a great impact, in the travel 
agency sub-sectors they seems to promote an increase of market share and innovation, 
but it affects in competition and productivity negatively.
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Table 3a. Probit and ordered probit results of the influence of ICT on firm outcomes 
in the accommodation sub-sector.

Competition 
increase
Competition 
increase

Productivity 
increase
Productivity 
increase

Market share 
increase
Market share 
increase

Product 
Innovation
Product 
Innovation

Process 
Innovation
Process 
Innovation

Use ICT  1.331*** 0.471  0.127 0.261  0.321 0.356 -0.090
0 . 6 1
4

 
3.780*** 0.189

I C T 
investment -0.005 0.120  0.107 0.065  0.192** 0.076

 
0.358***

0 . 1 0
4

 
0.404*** 0.120

R F I D 
technologies -0.693 0.512  0.011 0.306  0.468* 0.278 -0.046

0 . 3 1
1  0.601* 0.362

e-business  0.429*** 0.113  0.224*** 0.061  0.145* 0.086
 
0.212***

0 . 0 7
7  0.248** 0.102

Online orders -0.049 0.152  0.145 0.112  0.142 0.114  0.289**
0 . 1 1
5

 
0.376*** 0.118

Online sales -0.041 0.138  0.106 0.106  0.026 0.130 -0.017
0 . 1 2
2 -0.017 0.132

R e g i o n a l 
market -0.227 0.171 -0.227** 0.101 -0.099 0.101 -0.063

0 . 1 3
9 -0.134 0.141

International 
market -0.019 0.100 -0.119 0.135 -0.006 0.130  0.053

0 . 1 3
4  0.113 0.094

N 502502 688688 671671 715715 715715
log-likelihood -346.802-346.802 -568.966-568.966 -592.998-592.998 -451.105-451.105 -410.672-410.672
R2 11.54%11.54% 6.27%6.27% 4.64%4.64% 10.06%10.06% 14.99%14.99%

Table 3b. Probit and ordered probit results of the influence of ICT on firm outcomes 
in the gastronomy sub-sector.

Competition 
increase
Competition 
increase

Productivity 
increase
Productivity 
increase

Market share 
increase
Market share 
increase

Product
Innovation
Product
Innovation

Process 
Innovation
Process 
Innovation

Use ICT -0.193 0.286  0.298*** 0.089  0.224* 0.127 -0.204
0 . 1 9
3 -0.066 0.147

I C T 
investment  0.201 0.131  0.150* 0.080  0.143** 0.070

 
0.277***

0 . 0 9
4

 
0.354***0.087

R F I D 
technologies  0.808* 0.416  0.454 0.463  0.202 0.267 -0.009

0 . 3 9
5  0.198 0.344

e-business  0.303*** 0.115  0.192*** 0.062  0.091** 0.047
 
0.209***

0 . 0 6
1

 
0.368***0.081

Online orders  0.000 0.112  0.181** 0.091  0.235*** 0.067  0.180
0 . 1 1
9

 
0.233***0.078

Online sales  0.009 0.128  0.112 0.070  0.270*** 0.060  0.129
0 . 0 8
9  0.185** 0.094

R e g i o n a l 
market  0.103 0.112  0.059 0.097  0.027 0.095 -0.104

0 . 0 9
0  0.024 0.119

International 
market  0.472** 0.228 -0.114 0.118 -0.269* 0.152 -0.076

0 . 1 5
3  0.034 0.148

N 434434 1,0161,016 996996 1,0371,037 1,0331,033
log-likelihood -275.808-275.808 -895.567-895.567 -895.239-895.239 -623.006-623.006 -535.948-535.948
R2 8.77%8.77% 8.37%8.37% 8.05%8.05% 9.30%9.30% 15.42%15.42%



Table 3c. Probit and ordered probit results of the influence of ICT on firms’ 
outcomes in the travel agency sub-sector.

Competition 
increase
Competition 
increase

Productivity 
increase
Productivity 
increase

Market share 
increase
Market share 
increase

Product
 Innovation
Product
 Innovation

Process 
Innovation
Process 
Innovation

Use ICT -4.314*** 0.289  0.819*** 0.187
 
4.431***

0 . 4 4
3

 
4.585***0.342

I C T 
investment -0.564***0.151  0.076 0.137  0.370** 0.165  0.054

0 . 1 7
3  0.102 0.190

R F I D 
technologies  0.249 0.563  0.818 0.548 -0.270 0.574  0.178

0 . 2 7
8  0.017 0.285

e-business  0.186 0.121  0.238*** 0.091  0.166* 0.098 -0.044
0 . 1 0
2  0.233* 0.134

Online orders  0.209 0.194  0.315** 0.146  0.354** 0.141  0.351**
0 . 1 7
1

 
0.704***0.131

Online sales -0.117 0.175  0.148 0.157  0.001 0.181
 
0.562***

0 . 1 8
6  0.013 0.147

R e g i o n a l 
market  0.061 0.224 -0.177 0.137 -0.199 0.207 -0.299*

0 . 1 6
7 -0.388**0.183

International 
market  0.081 0.154  0.089 0.116  0.190 0.134  0.055

0 . 1 4
2  0.287 0.181

N 239239 308308 292292 317317 317317
log-likelihood -175.523-175.523 -241.824-241.824 -249.740-249.740 -198.568-198.568 -179.264-179.264
R2 7.78%7.78% 14.08%14.08% 14.25%14.25% 16.61%16.61% 25.40%25.40%
*** p<0.01; **p<0.05; *p<0.1.
Control variables included
Standard deviation in brackets.
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