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Abstract: One of the pillars of the technological revolution that began in the seventies was
the development of the Internet. This network has evolved in such a way that it now forms
a complex structure that radically changed the social and economic dynamics at the end of
century XX. Nowadays, new technologies allow anything from communication and
information exchange to the realization of complex financial transactions, all from anywhere
in the world and almost instantaneously. In spite of the widespread use of the Internet,
there are still territories and inhabitants, mostly emplaced in remote rural areas, who live
outside of this technological revolution. By contrast, urban areas enjoy a privileged position
in the dissemination of the information society by concentrating most of the
telecommunications infrastructure and monopolize the most qualified people. But there are
many disparities in terms of diffusion of new technologies and these will transfer, in turn, to
the enterprise sector which is the subject of this research. The differences in the use of
new technologies and more specifically the use of advanced services on the Internet are
related to the sector where the population is employed and its level of training. One of the
advanced services offered by the Network is teleworking. Nowadays there are companies
that offer their employees the opportunity to develop their professional activities outside
their headquarters, using their homes as an alternative or call centers enabled with
computers and Internet access. The purpose of this research is the study of the
consumption of Internet advanced services by companies in the metropolitan area of
Madrid, analyzing the spread of telework in more detail,a potential offered by new
technologies and which may modify the current pattern of mobility in the main urban areas
because it is from here where big companies are guiding the global economy.
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Introduction

The second half of the twentieth century, as a result of the rise of information and
communication technology, gave way to the Third Technological Revolution. This brought
about a new model of society known as the Information Society or the Network Society
(Castells 2000), and superseded the previous industrial stage, hence, some scientists such as
Bell (1974), point out to this historical period as the Postindustrial Society. Among the new
technologies that emerge in the Third Technological Revolution include computing,
telecommunications, microelectronics, optoelectronics and genetic engineering among others.
But there the advancements made in computing and telecommunications which were the
reason for the Network of networks, the current and popular Internet. This network enabled
space-time to be more and more narrow. The territory became speed and the classic concept
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of physical territory, movements and distance, were replaced by transmission and interaction
(Ges 1997). These recent technological advancements in communication modes are
associated with contemporary globalization (Davies 2004), and cause the formation of a large
global network influenced by the flow of communication and economic, political, social and
cultural interaction (Short and Kim 1999).

In spite of the great made in the Network of networks in the eighties of the last century, which
brought its expansion throughout the world, it was not until the mid-nineties, when the World
Wide Web was created, that a great leap in the Internet diffusion process and consequently the
Information Society occured. Before this application, the use of Internet was extremely
complicated, as it was very difficult to locate and retrieve information. The first browsers and
search engines facilitated this process, which led to the creation of a network of global
communications with a large amount of information and services that grew every day. At first
most Internet users accessed the Net primarily to carry out very simple tasks such as finding
information or to communicate with other users. Although the network is becoming more and
more popular, currently standing at around two billion users, there are still territories and
sectors of the population who live outside of this technological revolution. Today there are
many services offered through the Net, by the public or the private sector, ranging from simple
hotel bookings or the weekly shopping in a supermarket, to multiple and varied administrative
and financial procedures.

Undoubtedly we are witnessing a global opening dominated by communication, as part of a
worldwide network that reaches its highest incidence in urban areas. In this global context, the
employment situation is closely related to new technologies and the Internet. In economic
terms, the information and communications technology eliminate trade barriers and promote
the development of international business, leading to the reformulation of corporate strategies
(Méndez, 1997). In spatial terms, new technologies cause global cities to concentrate a high
percentage of wealth and power, becoming the real economic and political references of
modern states (Sassen 2003, Veltz 1999).

With regard to the business world, computer advances change the modus operandi of the
companies, information is managed in a more intelligent and more dynamic way and
communication is instantaneous and can be done from afar. On the other hand, the net offers
companies a new way to promote and sell their products on the market and start buying and
selling processes with suppliers and customers. They are certainly very favorable
circumstances that significantly change the way to understand business reality (Méndez 1997).
However, citizen and company use of the services offered by the Net, especially the most
advanced, is not equally distributed in urban areas or rural areas. In the case of urban areas,
the presence, use and dissemination of new technologies present contrasts between central
cores and their immediate periphery, affecting the citizen’s standard of living (Lois et al. 2010).

In this research an analysis of the use of advanced Internet services in the business field in the
metropolitan area of Madrid is carried out, with special emphasis on the spread of telework.
The study of advanced network services consumption in the enterprise sector, especially the
spread of teleworking implies several variables, emphasizing the education of the population,
both general and training in new technologies and the spread of these in the business sector.
Along with these indicators it is also necessary to take into account other factors such as
activity sectors where the population works, population dynamics, ICT infrastructure available,
business activity structure and sectors, etc.
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Methodology

In order to research into the consumption of advanced Internet services by the business sector
and the spread of telecommuting in the metropolitan area of Madrid, it was necessary to use
various sources from the National Statistics Institute of Spain, the Institute of Statistics of the
Community of Madrid, and the National Observatory of Telecommunications and Information
Society of Ministry of Industry, Tourism and Commerce of the Government of Spain. To carry
this out we used a quantitative methodology based on statistics from public sources, both from
national and the Community of Madrid sources.

The study into the use of advanced Internet services and, in particular, the spread of
telecommuting in the metropolitan area of Madrid, required the same available data relating to
territorial units but the sources presented the data at a different spatial scale. The Statistical
Institute of the Community of Madrid offers socio-economic data such as income per capita, the
population’s level of education, areas of the population’s employment, among others, following
the regional division NUTS 4 of European Office for Statistics and data on the use of
information technology and communications and electronic commerce in enterprises of the
Community of Madrid for more than ten employees, with the same territorial basis. However, no
data was available for teleworkers with the same level of territorial disaggregation, so data
referring to the whole Community of Madrid had to be used. The statistics available on telework
in Spain are very scarce and those that are available follow the regional division of the
European Office of Statistics, NUTS 2 level. This makes carrying out exhaustive research into
the diffusion of telework at the provincial level (NUTS 3), or groups of municipalities (NUTS 4 )
more difficult.

Madrid and its metropolitan area

The municipality of Madrid has a population of 3,273,049 inhabitants (INE 2010) and the
metropolitan area 2,682,320 inhabitants (INE 2010), making a total of 5,955,369 inhabitants.
The city and its metropolitan area are structured, following the regional division NUTS 4 of the
European Office of Statistics, in five statistics units: Madrid, North Metropolitan, East
Metropolitan, Southern Metropolitan and Western Metropolitan (Fig. 1). In the last few years,
Madrid has received the influx of thousands of immigrants from other countries. In 2009, the
foreign population resident in Madrid and its metropolitan area totaled 808,850 inhabitants
(13.6%). The Metropolitan North, with 148,640 foreigners of a total population of 312,351
inhabitants, showed the greatest proportion of the foreign population (47.6%), far above the
5.3% of the municipality of Madrid (IE 2009). This has made Madrid and its metropolitan area
become a multicultural reference in Europe. The advent of these has immigrants changed the
social and cultural life of this city and has boosted the economy with the employment of
thousands of workers in the construction, industry and service sectors.

The occupied population is employed mainly in the services sector, with values between 81.3%
in the municipality of Madrid, and 67% in the East Metropolitan. The primary sector has little
impact on economic activity, with values always below 1%. Construction and industry maintain
a significant presence in the South Metropolitan (30.6%) and East Metropolitan (32.4%).
Conversely, in the municipality of Madrid there are only 18.2% of the employed population in
the secondary sector (IE 2001). In the urban area of Madrid, outlying cities conform additional
spaces and act as sub-centers associated to relatively specialized activities (Méndez 2002).
This specialization of cities (shopping and leisure parks, business, industrial, logistical,
technological and scientific) causes some spatial segregation which results in significant
differences in the distribution of income per capita. Thus, the North Metropolitan (Alcobendas,
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Fig. 1 - NUTS 4 statistical zonification of the Community of Madrid
Source: Institute of Statistics of the Community of Madrid, 2011.

San Sebastian de los Reyes, Tres Cantos) registers the best values with € 49,965 per citizen,
much higher than the values of the South Metropolitan (€ 18,544) and slightly higher than €
38,539 in the municipality of Madrid (IE, 2010). These differences were also noticed in the use
of advanced Internet services by the population (Lois et al. 2011), therefore this issue led us to
research what the situation is to this respect in the business field.

The consumption of advanced Internet services in the enterprise sector
According to the Central Business Directory of the National Institute of Statistics, in Spain there

are about three million, three hundred thousand companies of which 95% are microenterprises
(with fewer than ten employees), although these only concentrate 26.7% of the employee total.
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Large companies (more than 250 employees), represent only 0.2% of the total, and give work
to 26.7% of the employed population. Of the total companies, six in ten has its headquarters in
four regions, Catalonia (18.5%), Madrid (15.3%), Andalucia (15.1%) and Valencia (10.7 %). In
the case of Madrid, the company structure follows the same pattern as at the national level
because of the five hundred thousand companies that have their headquarters here, 95% have
fewer than ten employees. The study of the uptake of advanced Internet services in the
enterprise sector as well as the spread of teleworking involves analysis of the indicators related
to ICT infrastructure and its use by staff and also relate to other socio-economic variables such
as the population training, the new technologies degree of use and the activity sectors where
people work. This research studies the use of advanced Network companies with 10 or more
workers because there are no official statistics for microenterprises.

The spread of new technology equipment in enterprises with 10 or more workers in Madrid is
very high because almost all of them have a computer and Internet access through broadband,
regardless of activity sector and size. Besides these basic indicators, the use of computers
connected to the network by employees, and if companies have their own website and the uses
given to them were also considered. From the spatial point of view and regarding the use made
of technology workers in these companies, some differences were observed between different
regions in the metropolitan area. If in the whole of Madrid half of workers using computers are
connected to the Internet, in the metropolitan area, the highest values are recorded in
companies located in the north and west metropolitan area, with values above 60%, while the
lowest are in the south and east metropolitan areas. These differences were also detected in
the size of the company and the activity sector, registering higher values in large companies
and in the service sector (Table 1).

Table 1
Equipment and use of ICT companies in the metropolitan area of Madrid (%)
Statistical Zones
Madrid | Metropolitan | Metropolitan | Metropolitan | Metropolitan
North East South West

Enterprises with 98.9 97.8 98.7 98.8 99
Internet
Workers that use 52.3 60.8 41.3 48.8 62.5
Internet’
Enterprises with 99.3 99.7 99.6 99.3 99.6
Broadband
Enterprises with 88.5 87.8 83 82.6 87
Website?
Enterprises that 35.9 33.7 29.5 26.2 31.5
bought on Internet®
Enterprises that 72 65.6 65.5 60 70.6
made payments on
line*
Enterprises that
use the Internet 90.9 91.4 86.4 88.7 90.4
interact with Public
Administrations®

Source: Institute of Statistics of the Community of Madrid, 2006
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(1) Of the total of people
(2) Of the total of enterprises with Internet connection
(3) Of the total of enterprises with Internet connection
(4) Of the total of enterprises with purchases through the Net
(5) Of the total of people in enterprises with Internet connection
Note: Data refers to enterprises in the Community of Madrid for more than 10 workers excluding
agriculture, livestock and public administration.

Other basic indicators that were considered were the presence of own website and the main
reasons for use, because this tool can serve as a platform for various advanced network
services (e-commerce, electronic banking or e-learning) or as a mere fact sheet that serves
only to provide information for the presentation of the company and its products. Despite
widespread access to Internet using broadband, the case is not the same with the web sites
where 15% of companies use this tool. From a spatial point of view no significant differences
were detected, although the presence of corporate websites in Madrid and the North and West
Metropolitan is slightly higher than in other regions in the metropolitan area. As for use, almost
all companies use their website as a presentation of themselves and their products, but only
20% of these companies offer electronic commerce in the whole community of Madrid. The
same previous pattern is described even when analyzing what happens in the metropolitan
area. Companies in the metropolitan north and west have a greater number of enterprises
buying and selling on the Net and making payments online, and they also interact more with
the public administration, although in this last indicator the differences are less pronounced
(Fig. 2). On the other hand, disparities in the size of the companies in the group of large
enterprises have also been detected, more than a quarter have never bought online, while only
one in ten have done so in the group of small and medium companies.
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O Enterprises that bought on the Internet
@ Enterprises that made payments on line
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Fig. 2 - Use of ICT in enterprises in the metropolitan area of Madrid
Source: Institute of Statistics of the Community of Madrid, 2006.

The spread of electronic commerce was one of the advanced Internet services that have been
analyzed in companies in the metropolitan area of Madrid. In this case, we used two indicators;
companies that have made Internet sales and the proportion of e-commerce sales over total
sales. In addition to electronic commerce, we studied the degree of interaction in business with

56



Consumption of Advanced Internet Services in the Enterprises Sector:
the Spread of Telework in the Metropolitan Area of Madrid

the public administration through the Net. In the metropolitan area of Madrid, in companies
established in Madrid and the west and north metropolitan, there is a higher percentage of
sales through electronic commerce on the total sales, and it is in these regions where there are
a higher proportion of companies that sell on the Net. In this respect there is a difference of
more than eight percentage points between the southern and western metropolitan area in the
percentage of companies that sell on the Internet (Fig. 3). These differences are found in the
use of new technologies and, especially, in the use of advanced network services, which are
related to the sector’s activity, where the employed population has an equivalent degree of
education. In the metropolitan area of Madrid, the south and east region is where more
negative data is recorded in regard to the spread of new technologies, both in business and in
society, as well as the educational level and income per capita. In these two regions the
proportion of the population employed in the service sector is less in detrimental to those
employed in construction and industry. The opposite case is recorded in the northern and
western metropolitan region where the spread of new technologies is higher in these areas.

Madrid
40

North M.
West M.
es M.
— Enterprises that
hought on the Internet
South M. East M. Enterprises that sold

on the Internet

Fig. 3 - The advanced Internet services in the enterprise sector
Source: Institute of Statistics of the Community of Madrid, 2011
Note: Data refers to enterprises in the Community of Madrid for more than 10 workers excluding
agriculture, livestock and public administration.

Telework and its implementation in the enterprise sector of Madrid

Teleworking came about as a way to organize such work activity that uses information and
communication technology in order to enable distance working, either from a manager’s or an
employee’s home, in commuting, whether it be to airports, hotels or other mobile locations
(mobile teleworking) or in call centers or satellite offices designed to reduce the movement of
workers (Martinez et al. 2006). According to Grimes (2000) teleworking originated in urban or
suburban areas, despite imposition in rural areas, and the characteristics of the activities are, in
large, partly associated with processing, management and information recovery. This author
defines it as work carried out away from the company location through the use of new
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technology, both to communicate and to exchange information with other employees and
customers (Grimes et al. 2003). Simpson et al. (2003) agree with Grimes in relation to the
location of telework in the city and they place its origins in the early seventies as an answer to
the need to reduce energy consumption, pollution problems and the oil crisis.

Teleworking has a series of benefits among which are: the freedom to work from home, the
avoidance of living in large urban areas, increasingly in areas away from city economic and
financial centers (Muhammad et al. 2007). Likewise, it expands the process of suburbanization
and counter urbanization by improving the welfare of people while avoiding daily commuting to
company headquarters. With the spread of telework the household takes on a new role due to
the increased number of services derived from the implementation of new technologies. The
home ceases to be only a place to relax,rest and spend leisure time and acquires new
functions as a workplace, training place, etc. (Cairncross 2001). At the same time, teleworking
allows a balance between work and other daily activities enabling greater integration of
professional and private life. Moreover, it must be emphasized that, in many cases, telework
has removed the concept of "the working day" with one of "continuous availability" (Mattelart
2002).

It seems obvious that teleworking reduces the movement of the employed population to the
workplace, reduces congestion caused by excessive traffic (Hjorthol 2008, Safirova 2002),
helps to optimize energy consumption (Rhee 2007) and improves citizens’ standard of living
(Teo et al. 1998). But some of these considerations need to be clarified. For instance,
employees covered by the mobile telework modality are distinguished by their great ability to
move constantly. On the other hand, teleworking is not always associated with an improvement
in citizens’ standard of living. Some authors believe that teleworking implies a greater
availability of the employee to work, often sacrificing hours destined to leisure (Rhee 2007).
Simpson et al. (2003) points out this respect, that teleworking can also cause worker isolation.
But this isolation is, after all, subjective because it depends on factors like the type of work that
is being done, the worker's attitude to technology, as well as their personal and geographic
location. Such deficiencies can be covered, according to the authors, with a number of days in
the office or by keeping regular connections with company headquarters.

But the spread of teleworking not only has advantages and benefits, but it also has negative
consequences. One is the increase in an individualism culture among the group of teleworkers
as a result of poor communication between the company and the teleworkers, and even
difficulty involved in separating professional and personal life. Many teleworkers have an urgent
need to check email at night and during the weekend, with the fear of not consulting messages
that could be relevant for their work in time. It is very important to minimize these problems and
try to facilitate open communication between the teleworkers and the company in all matters
relating to cooperation in order to take part in joint projects and informal communication (IBM
2005).

Regarding the study of the spread of teleworking in the enterprise sector in Madrid, it is
necessary, in addition to specific indicators that refer to telework, to take into account other
variables because it is closely related to the type of activity carried out by the company. These
include those related to the population’s education and the degree of new technologies usage.
The statistics related to telework are very scarce and, in the case of Spain, they are at regional
level. This makes it impossible to carry out exhaustive research at municipal level or by groups
of municipalities (NUTS 4) as has been done in the case of the use of advanced Internet
services.
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The spread of telework in Spain is still too limited, although it has undergone significant growth
over the past ten years. According to the Institute of National Statistics, in Spain in 2011 only
21.6% of companies had employees partially working off the company premises and accessing
company information and communication technology from other locations. The region that has
more companies with teleworkers is Catalonia with 27.4%, followed by Madrid with 27.3% and
the Basque Country with 23.2%. On the other hand, there are communities where telework has
less impact, as is the case of Extremadura, the Balearic Islands and La Rioja, where only 15%
of companies have teleworkers. This data is far removed from that achieved by the enterprise
sector in equipment and basic uses of the Network. In the case of companies with ten or more
workers in Madrid, taking data for the year, 98.5% had computers, 98.4% had broadband
Internet access, 69% of companies with Internet had their own website, and 97% use email.
Even in the consumption of some advanced services on the Internet, companies in Madrid
registered positive data, where 91% use the Internet to contact the government, over 70%
make online payments, and 36% make purchases on the Internet. However, the
implementation of teleworking in the companies in the Community of Madrid come in much
lower positions despite the advances made in the last five years, rising seven percentage
points in 2011 in 27% of companies with telecommuters.

Concluding thoughts

The study into the use of advanced Internet services in companies in the urban area of Madrid
concluded that there is a direct relationship between the use of information and communication
technology, and some socioeconomic indicators such as per capita income, the qualification
level of population, and its employment sector. The number of Net users has grown
significantly over the last ten years, especially in the Community of Madrid, and likewise the
number of services offered by the network, both from the government and the private sector. In
the metropolitan area of Madrid, some differences were observed regarding the use of network
services by the enterprise sector, that arise from disparities in the level of the population’s
education, income per capita and industry occupation. The north and west metropolitan
registers the highest percentage of Net users, and it is also where companies located in these
two regions have the largest number of registered e-commerce sales on total sales, where
most companies carry out electronic commerce in relative values, and where a greater number
of firms contact, through the network, the public administration, although in the latter the
differences are less pronounced. This data is directly linked with income per capita in these
regions, which is the highest in the region, as well as the educational level of the population
and the proportion of assets in the service sector.

Regarding the spread of telework in the Community of Madrid, this is presented as a new way
to offer new technologies for the restructuring of the organizational model and the production
process in the enterprise sector in the information society. It is an alternative way to integrate
the younger population and the highly skilled into the labor market and to reduce daily journeys
with the corresponding energy consumption and environmental impact. It has achieved
significant advances in the process of immersion of the enterprise sector into the information
society for practically all companies in the community of Madrid, through having an Internet
broadband connection, and the consumption of the advanced services Network in recent years.
But despite Madrid coming top with the highest proportion of companies with teleworkers at
27%, significant efforts are needed to consolidate this new way of working. In the spread of
telework process, new technologies have a crucial role, but they, themselves are not able to
carry this out; the companies are the main protagonists in this process. Economic pressures
and the competitive environment lead companies to seek solutions to optimize their
productivity, reduce costs and outsource some jobs. The enterprise sector in the Community of
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Madrid has all elements to promote the spread of telework, because this region has the
infrastructure and the human capital necessary to carry it out.
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