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The unstoppable implementation

of ICT in society is rapidly chan-

ging the way we relate to one ano-

ther, educate people and manage

public and private organizations;

it is triggering a change in global

dimensions in society. Further-

more, ICT is transversal techno-

logy in as much as it is incrusted

in all types of social processes. 

The efficient use of Information and Com-
munication Technology (henceforth ICT) is
one of the most evident channels of the
drive for sustainability in the three aspects
it possesses: economic, social and environ-

mental. Through the project Spain 20.20, el Club de Excelencia en Sostenibilidad (the Club for
Sustainable Excellence), with its desire to give impetus to these concepts within the business
sector in Spain, has wanted to make the enormous potential this technology has to offer rigorously
more visible. 

In the difficult current economic climate, we have been presented with the big opportunity
to help future companies and institutions by implementing ICT. This view becomes patent in
this study.

With regards to the economic aspect, ICT contributes to an improvement in company efficiency
and competitiveness; it helps public administrations reduce expenses by improving the quality
of the services they offer people.

From an environmental point of view, the massive introduction of this information and communi-
cation technology in the management of production, transport and energy consumption, gives
highly favourable improvements in the efficient reduction of greenhouse gases.

The ICT contributes to improvements in company efficiency and competitiveness 

Sustainable development:
towards a new Digital Model

Spain 20.20
Prologues
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In the social aspect, ICT means a source of job creation and favours the effective introduction of
services in the new fields required for a society that is becoming more developed and integrated.

From the Club de Excelencia en Sostenibilidad, we are convinced that Spain 20.20, with the
wealth of information and recommendations it includes, will help companies, public admi-
nistrations and society in general to accelerate the introduction of ICT, which will result in
more sustainable development on the road to a new digital model. 

I would like to express my gratitude to Accenture for the excellent work carried out, to the
members of the Club de Excelencia en Sostenibilidad work team who have coordinated this
study, and in particular, to my good friend Ingemar Naeve, Chairman of Ericsson Spain and
Chairman and promoter of this study. 

José Longás,
Chairman of Club de Excelencia en Sostenibilidad

The efficient use
of information and
communication
technology is one
of the most
evident channels
of the drive for
sustainability

Spain 20.20
Prologues
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Over a year ago, the Club de Ex-

celencia en Sostenibilidad created

an inter-sector Commission on ICT

and Sustainability to specifically

deal with the important transfor-

mation in our society which the

generalized deployment of ICT is

going to trigger from a social, en-

vironmental and economic point

of view.

Ever since its creation, and in my position
as Chairman of this Commission, I have pro-
mised to demonstrate the great contribu-
tion ICT has on improvements in producti-
vity, competitiveness and sustainability. This
technology is going to provide people,

companies and Spanish society in general with new means, and is going to create a networked
society with opportunities for all. Guided by principles of transparency and non-discrimination, it
will allow industry, through innovation, mobility, broadband and new cloud services, improve its
competitive position. 

We are witnessing a true social revolution in which ICT will be decisive in bringing new services
to the people and their homes, changing the need to move physically, allowing immediate
control of any element related to our lives and offering us permanent contact with our own per-
sonal and professional surroundings. From the business point of view, ICT will provide high
socially and entrepreneurially profitable investments in intelligent solutions which will transform
public administration, transport, energy supply, health care and leisure, among others.

ICT as a driving force for
a competitive, sustainable
and inclusive society

Spain 20.20
Prologues
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ICT; a key element in a country’s political, social and economic agenda



The change in paradigm caused by ICT will make us face up to both social challenges (democracy,
equality, solidarity) and environmental challenges that threaten the sustainability of our model of so-
ciety in the long term. It is therefore vitally important that we consider ICT as a key element in the
public, social and economic agenda of the country.

The context of the current economic crisis means there is great instability and uncertainty. However,
it also presents us the chance to do our duty as a society and embark on a second transition, “the
social and economic transition”, towards an intelligent, sustainable and inclusive economy.

We are talking about a project made by and for the country in the long term in which it will be
necessary to appeal to the sense of State, the broadening of minds and the spirit of service to
society, leaving biased interests to one side. In short, it is about putting common interests
before individual interests and having the will to take on the rapid transformation of structures,
capacities and resources.

The fruit of this and other reflections is the publication of the Spain 20.20 report, one of the Com-
mission’s first contributions, which intends to offer a panoramic view of the potential ICT in the
matter of sustainability in Spain over the next decade.

I don’t want to conclude my introduction without thanking, on behalf of both me and the ICT and
Sustainability Commission, the invaluable collaboration from both professionals and companies
from the private sector as well as the public administration, who with their time and effort, have con-
tributed to the rigor and quality of this report.

Ingemar Naeve,
Chairman of the board Ericsson España S.A.

Chairman of the ICT and Sustainability Commission of the Club de Excelencia en Sostenibilidad

Spain 20.20
Prologues
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“the social and economic transition”,
towards an intelligent, sustainable
and integrative economy

Embark on a second transition
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Over this last year, we have been

working on the drawing up of the

Spain 20.20 report, with the co-

llaboration of professionals from

the public and private field. With

this project, we are aiming to ful-

fill two main objectives: on one

side, analyse the impact the intro-

duction of information and com-

munication technology would

have on social, economic and en-

vironmental aspects in transversal

sectors of activity such as industry,

transport, health, cities, etc; on

the other side, provide a tool

which can be used as the starting point for future prospection for companies

and institutions to be able to introduce ICT into their day-to-day activity, as

well as providing public administrations with the knowledge they need so

that, based on the Spain 20.20 analysis, they can get public promotion po-

licies started.

To do this, we have counted on the participation of different business partners from different
fields of activity, experts on the administration of the State, universities and business schools.
We have also had the help of a team of consultants specialized in the subject who, by forming a
working group, have checked and validated the content of the data that appears in the report.

Orientate all our work towards the strategy drawn out by the European Union 20/20/20

ICT and Sustainability in the
environment of Spain 20.20
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From the beginning, we have aimed to orientate all our work towards the strategy drawn up by
the European Union 20/20/20 for 2020: reduce greenhouse gas emissions by 20%, save 20% in
the consumption of energy by higher energy efficiency and stimulate the use of renewable
energy by up to 20%.

We have decided to work in different fields of analysis which transversally reflect the world of
ICT, that is to say, dematerialization, e-administration, smart electricity networks, smart production
systems, smart road transport, services for people and cloud computing. 

The analysis of all these sectors, based on the best working practices carried out by our business
partners, indicates that the strategy in the subject of ICT and Sustainability developed over the
next few years in our country would, from an environmental point of view, result in the potential
for the reduction of emissions by 36.76 MtCO2, the potential for economic savings of 601,802 mi-
llion euros and the creation of 218,000 jobs.

Finally, I would like to take advantage of this letter to thank everybody who, in one way or
another, committed themselves to this project from the outset. I hope that the Spain 20.20 report
will serve to fulfill the objectives established from its beginning. From the Club de Excelencia en
Sostenibilidad we will continue to undertake the activities required to put the report’s recom-
mendations into practice and our intention is to place Spain at an international level as an
example of digitalization and virtualization. 

Juan Alfaro,
General Secretary of the Club de Excelencia en Sostenibilidad

Director of the Report Spain 20.20

36.76 MtCO2

a potential of
emissions reduction
of

a strategy in the subject of ICT and Sustainability
from an environmental point of view

reduce emissions of
greenhouse gases by 20%,
save 20% in the consumption
of energy and stimulate
renewable energy up to 2020

The strategy drawn up by the European Union for 2020
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A few years have passed since the

Spanish economy appeared on the

world horizon.

On the one side, our market, in

its process of liberalizing itself and

opening up, attracted investments

from worldwide companies who

saw in Spain a rare dynamism full

of opportunities. 

On the other side, the leading companies
in Spain in the world of finance, telecom-
munications and energy, threw themselves
into the conquest of international markets,
many of them becoming organizations ca-
pable of competing with the market leaders
in their respective markets. 

In less than ten years, the Spanish economy acquired a relative weight in the world context, a
weight that would have been unthinkable only a few years before and a weight that is continuing
during the context of the current economic crisis.

In this huge leap that the Spanish economy has made into the outside world, information and
communication technology played a crucial role.

Our companies and organizations, weighed down up to that point by old ways of working which
undermined their competitiveness and their ability to project themselves abroad, made an un-
precedented investment effort in technology; this effort contributed decisively to the economic
take-off and the modernization of our society at many levels. 

Banks, telecommunications and transport companies, companies in the textile industry and pro-
fessional service companies, created wealth and employment like had never happened before
in our country. 

We have already been here:
the Spanish economy
facing the challenge of the
second transformation 

Efficiency and responsibility need a new way of doing things
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Spain’s situation at the beginning of the nineties presented therefore, multiple analogies with si-
tuation now: a deep recession in the traditional productive structures, a marked increase in com-
petitiveness on a worldwide scale and the appearance of new technology with a disruptive
market which offered new and unknown business opportunities for our companies.

Today, sustainability is one of the elements that characterizes this second transformation in the
world’s economy.

In a world that will have nine thousand million inhabitants before 2050, with a growing pressure
on the natural resources as a result of improvements in the standard of living in the developing
countries, and with the uncertainty stemming from climate change, the economical success of
companies is today played out in the fields of business efficiency and responsibility. 

Efficiency and responsibility require a new way of doing things, dealing with clients, designing
and managing industrial production, guaranteeing energy supply, minimizing risks derived from
climate change, providing quality public services and making the most of each and every person’s
creativity and imagination.

In this context, just as what happened in those intense years of the nineties, technology is an es-
sential travel partner.

We have already been here and this should help us to tackle the new challenges with the same
energy and intensity we used in the past, promoting innovation, supporting its transfer to the
small and medium-sized enterprises, turning pessimism into creative enthusiasm. 

We know we can do it, because we have done it in the past.

The opportunities, as shown in this report you are reading, are facing us. Let’s take advantage
of them.

Finally, I would like to thank the Club de Excelencia en Sostenibilidad and the companies that
have collaborated in this initiative for their interest in reflecting the impact that ICT can have in
Spain in 2020 on the three sustainability aspects. Furthermore, I would like to thank them all for
their enthusiasm, dedication and collaboration in this project, as well as for the confidence they
have placed in Accenture. 

Vicente Moreno,
Chairman of Accenture España
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The redefinition of the economic relationships imposed by the financial system’s new
approach, the pressure to gain access to resources which are more and more scarce,
the challenges imposed by climate change (accompanied, on occasions, by legal re-
quirements), the need for social cohesion and integration as well as the incipient ap-
pearance of responsible shopping habits among consumers, have raised sustainability
to a priority position in the political and business agendas.

In this respect, the public sector and companies all around the world are facing an arduous task,
not only to re-establish economic growth and employment, but also to identify the new economic
motors that can establish the sustainable growth we are talking about, both economic and envi-
ronmental, and generate employment over the next decade. 

As far as the United Nations Organization is concerned, it urges the international community to in-
troduce the necessary means to create a more sustainable future and avoid the effects of climate
change. This request appears in the World Economic and Social Survey 2011: The great green
technological transformations1, which places particular emphasis on different areas and sectors,
among which is information and communication technology, as an axis of the transformation to
sustainability.

On a European level, the Commission has established some priorities for the orientation of the
growth in its European Strategy 2020. A strategy for smart, sustainable and inclusive growth:2

• Smart growth: the development of an economy based on knowledge and innovation.

• Sustainable growth: promoting a more resource efficient, greener and more competitive economy. 

• Inclusive growth: fostering a high-employment economy delivering social and territorial cohesion.

The advances the Member States are making in this direction will be measured using new indi-
cators, which will mean being able to measure the degree of introduction of a more sustainable
economy by using the productivity of natural resources. These indicators are aimed at widening
the concept of sustainable development both in the public and the private areas, thus establis-
hing a worldwide sustainable model over time.

Context

1 World economic and social sur-
vey 2011: The Great Green
Technological Transformation
Department of Economic and
Social Affairs. United Nations,
New York 2011, Nueva York,
2011.

2 Europe 2020. A strategy for
smart, sustainable and inclusive
growth. European Commission,
Brussels 2010.

Sustainability, a priority subject in the political and business agendas
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urges the international 
community to introduce
the means necessary to

create a more sustainable
future and avoid the effects

on climate changes

The United Nations Organization



Spain has wanted to offer a response to this situation by proposing renewing the growth model
of the Spanish economy which, under the Law of Sustainable Economy (“Ley de Economía Soste-
nible (LES)”)3 -passed the 4th March, 2011- is sustainable in three key dimensions: 

• Economically sustainable in the medium- and long-term: a growth model based on knowledge
and innovation which will allow the levels of the Spanish economy’s relative competitiveness to
increase and be able to successfully tackle the globalization phenomenon.

• Socially sustainable: a model which favours stability in employment, equal opportunities and
social cohesion, and which allows the country to face the challenge of demographic ageing
with guarantees of success. 

• Environmentally sustainable: through a growth model that fulfills the European objectives in
the matter of energy and climate change. 

Within this context, ICT applied to sustainability, offers our country the chance to face these cha-
llenges. In this respect, Spain has companies and organizations that are leaders in key sectors
which, by taking advantage of ICT and investing in R+D+i, can lead different initiatives that introduce
aspects on technology, knowledge and innovation that improve productivity and thus, the country’s
competitiveness, as well as collaborating in fulfilling the international environmental targets and
generating employment. 

Up until now, the model adopted by ICT seems to be responding more to operative criteria, in the
name of efficiency and cost saving, rather than being a strategic move to change from the current
model to one that is more sustainable. There is no doubt that the way to recovery is by adopting
measures that contribute to improving competitiveness along with making important structural re-
forms. These reforms must necessarily consider investing solidly and decidedly in ICT along with
research, development and innovation as an opportunity to shape a new pattern of growth.

Thus, we can discern the need to contribute – both at a public level as well as a private level – to en-
couraging the adoption of ICT in such a way that its deployment triggers a wave of new sustainable
products and services and, in short, an approach and start-up of a real model of sustainable deve-
lopment in Spain. 

3 Law 2/2011, 4th March 2011,
on Sustainable Growth.

Spain 20.20
Introducción
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This report came about as a private initiative from the Club de Excelencia en Sosteni-
bilidad in collaboration with the public sector. Its main objective is to demonstrate the
potential ICT has with regards to sustainability in Spain in this decade.

In this sense, Spain 20.20 focuses on quantifying the potential benefits of introducing ICT up to
the year 2020, as far as the three aspects of sustainability are concerned:

• Reduction of CO2 emissions: identifying the potential ways to reduce CO2 emissions and the
consequent economic savings.

• Economic savings: identifying the accumulated economic and energy savings that introducing
the ICT analysed would yield over the period 2011 – 2012, as well as the investment required
and the costs of introducing it nationally. 

• Employment creation and quality: quantifying the number of jobs generated by sector, as
well as identifying the quality aspects that ICT offers to encourage more cohesion, integration
and accessibility.

Along the same lines as other international studies with similar characteristics, using the impact
analysed as a starting point and in collaboration with experts in this sector from both the public
and the private sector, the study focuses on identifying and prioritizing the opportunities and
advantages associated with applying ICT in Spanish society.

Furthermore, the report includes business experiences offered by the members of the Club de
Excelencia en Sostenibilidad, as well as success stories in the public administration where the
use of ICT has resulted in economic, social and environmental advantages deriving from its ap-
plication in different sectors where they work. 

Spain 20.20
The potential ICT has with regards to sustainability in Spain in this decade

the study focuses on
identifying and prioritizing

the opportunities and
advantages associated with

applying ICT in Spanish
society

ICT and Sustainability 
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Areas of study

The incorporation of sustainability into the model of a com-
pany’s or the public administration’s goods and services
through ICT can be found in various sectors and areas of ac-
tivity within Spain.

The study carried out has considered the following areas of analy-
sis and has prioritized the following technological opportunities
associated with each area: 

• Dematerialization of processes: this includes e-commerce and the virtual office.

• Electronic administration: this means that citizens and companies carry out administrative processes
using electronic procedures. 

• Smart electrical networks: this includes monitored electricity distribution networks, smart metres, mi-
cro-generation and building management systems.

• Smart road transport: intelligent transport systems, remote or contactless identification technology
and intermodality. 

• Services to people: accessibility, electronic public people-care services, education, health and social
services, services for the aged and for people with different disabilities. 

• Cloud computing: virtualization and energy saving systems in technological operations. 

Analysis methodology

Undertaking the study has involved identifying the different ICT opportunities that exist and prioritizing
them based on the following criteria: 

• Attributed impact: considered were the potential for reductions in CO2, the economical savings at-
tributed and/or the size of the social advantage associated with the a priori ICT identified. 

• The degree of introduction: the ICT that has been partially introduced was analysed, that is to say,
the ICT that is present in the market and is in the phase of consolidation. In this respect, analysing
technology with potential for savings and future possibilities but which is still in the initial phase of re-
search and development, was rejected.  

• Consistent with other reports: this report has been kept in line with other relevant reports with
similar characteristics, such as Smart 2020 (http://www.smart2020.org), so that Spain 20.20 can be
used as a reference at an international level when establishing public policies for the promotion of
R+D+i centres and ICT as a whole. 



 Initial hypothesis

The method used to analyse the benefits associated has involved undertaking the following
tasks for each opportunity analysed and for each area: 

• The identification of the initial scenario: taken into account were the emissions generated4,
the investments and spending on ICT, the number of jobs associated with the sector analysed
as well as the degree of the technology’s penetration.

• Quantification of the potential attributed: the potential for CO2 emissions savings, economic
savings and/or the capacity to generate employment associated with the technological oppor-
tunity were quantified using official studies, pilot studies carried out, information from manu-
facturers and/or official organizations, amongst others. 

• Prediction of the 2020 scenario: going on the expected or estimated degree of penetration of
ICT according to the main market analysts, recognized studies and official statistics, predicted
scenarios were outlined taking into account the expected emissions in the sector based on a
business-as-usual scenario with no substantial changes in the levels of the economy, technology,
etc. (BAU scenario5) 

The reduction in emissions with regard to the trend expected for 2020 was calculated in millions
of tonnes of CO2 and was quantified in euros according to the estimated evolution of the cost of
CO2 for 20206. 

4 IInventory of greenhouse effect
gases in Spain, 2011 Edition
(series 1990 – 2009), the De-
partment of Agriculture, Food
and Environment, 2011.

5 BAU Scenario: Business As
Usual (current trend).

6 According to estimates of Road
Map 2050 – initiative by the
European Climate Foundation
(ECF), the Department of Agri-
culture, Food and Environment
and own work.

Environmental
Benefits

Current
emissions

Prediction
2020

Impacts

BAU* 2020

Degree of
introduction

Other
reductions Quantification (€)Reduction of

emissions (MT CO2)

*Business As Usual Illustration 1

Reduction of CO2 emissions
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The economic savings for the areas analysed, in all cases, have incorporated the quantification in
euros of the reduction of CO2 analysed for the opportunity.

The savings levers varied depending on the technology analysed, which is why carrying out this
study has meant having to identify the associated savings parametre for each case. Thus, there
is technology that results in large savings (for example, carrying out procedures electronically for
public administration records, management systems in industrial plants, telepresence or e-
learning) and other technology that results in the generation of new added value businesses and
services (for example, e-commerce or cloud computing). 

Just as in the environmental analysis, the economic savings have been based on sectorial studies
made by the main market analysts, with the aim of identifying possible savings, the estimated in-
vestment and an approximation of the associated operative and maintenance costs.

In all the cases, the economic impact has been calculated for the period 2011 – 2020.

Economic
benefits

New
revenues

Savings

Investment
necessary

Degree of
introduction 2020 Net profit (€)

*Added value services

New markets
Cross sale

SVA*

Operative
Mantainance

Client management

R+D
Manufacturing

Installation

CO2

reduction of
emissions, calculated
in millions
of tonnes of

Illustration 2

Accumulated economic costs

Spain 20.20
Introduction
Spain 20.20

21



Social
benefits

Current
employment
in the sector

Prediction
2020

BAU* 2020

Degree of
introduction

2020

*Business As Usual

New
activities

Employment
creation potential Qu

al
ita

tiv
e

Customer
service

Accessibility

Diversity

Productivity

Integration

Productive
model

The analysis of the social impact of the ICT has considered two types of different benefits within
the technological opportunities to be introduced into Spain:

• Quantitative benefits: the potential for the creation of employment

The analysis has quantified the potential for the creation of employment within the sector, and
the technology analysed for the period under analysis. To do this, following the study’s metho-
dology, the current employment in the sector analysed, the new activities related to the tech-
nology that is to be introduced, and the degree of introduction expected for this technology in
2020 were identified. The data was based on existing pilot experiments or depending on the
investment expected for the period being analysed. 

The creation of new jobs can also imply replacing work that is being carried out manually today
with automatic methods (for example, reading smart metres does not need to be done manually
and the worker does not have to go to the actual residence). These possible replacements
have been identified in the areas in which specific information is available. 

• Qualitative benefits: social quality

The report determined those ICT parametres to be introduced that boost a society with more
social cohesion, accessibility and that integrates collectives with different capacities and de-
pendents, as well as favouring quality and security associated with the jobs. 

Job creation and social quality

Illustration 3
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 Groups of experts

Each of the initial hypotheses set out, as well as the results obtained, have been validated and
contrasted by groups of experts created for each of the sectors included in the report. These ex-
perts belong to the companies that make up the Club de Excelencia en Sostenibilidad and
competent public bodies.

We should highlight the active participation in this report of professionals from ABB España, En-
desa, Ericsson España, Holcim España, MRW, Orange España, Red  Eléctrica  de España, T-
Systems, Vodafone España, as well as the public collaboration of the Presidential Department
(“Ministerio de la Presidencia”), Department of Finance and Public Administration (“Ministerio
de Hacienda y Administraciones Públicas”), Department for Public Works (“Ministerio de Fo-
mento”), Department of Employment and Social Security (“Ministerio de  Empleo y Seguridad
Social”), Department of Health, Social Services and Equality (“Ministerio de  Sanidad, Servicios
Sociales  e Igualdad”), Department of Industry, Energy and Tourism (“Ministerio de Industria,
Energía  y Turismo”),  the Spanish Foundation for Science and Technology (“Fundación Española
para  la Ciencia  y la Tecnología”) and the Spanish Office for Climate Change at the Department
of Agriculture, Food and Environment (“Ministerio de Agricultura, Alimentación y Medio Am-
biente”), amongst other companies, organizations involved and universities. 

BAU Scenario
Business As Usual
(current trends)

Spain 20.20
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The potential for emissions reduction

25

7 GHG: Greenhouse Gases.

8 European Union measures
against climate change; 20-
20-20 commitment: reduce
greenhouse gases by 20%
(30% if the international agre-
ement is reached), save 20%
in energy consumption through
better energy efficiency; fur-
thermore, 10% of each countr-
y’s transport needs should be
covered by bio-fuels and en-
courage up to a 20% use of
renewable energy

9 Kyoto protocol: contains the
commitments taken on by the
industrialized countries to re-
duce the emission of some gre-
enhouse gases: the total emis-
sions of the developed countries
must be reduced over the pe-
riod 2008-2012 by at least 5%
compared to 1990 levels. 

10 Business As Usual (BAU) Sce-
nario, Department of Agricul-
ture, Food and Environment
("Ministerio de Agricultura, Ali-
mentación y Medio Ambiente").

The potential
for emissions reduction

ICT would make a relevant contribution to progressing towards the international targets fixed
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The potential of the contribution of ICT and the strategy of sus-
tainable development is reflected in the results obtained in the
report. In this respect, ICT appears to be an opportunity that
makes it easier for citizens and companies to incorporate into
their lives a more efficient and more sustainable way of inter-
acting over time, in a more and more connected society.

Illustration 4

A more and more demanding worldwide policy in the subject of the reduction of GHG7

emissions means that both the public and private entities are strictly obliged to meet the
European targets set for 20208 regarding energy efficiency and climate change, and other
international agreements9. Spain is faced with an important challenge as its current energy
trend is characterized by a growth in the demand for energy, and as a result, an increase in
its price and a high dependence on imported energy (77% compared to 54% in the EU.).
Furthermore, fossil fuels such as oil, considered to be highly contaminating, play an important
role in Spain’s combined energy plants.  In this respect, there is a growing national interest
in developing measures that favour energy efficiency, an increase in the weight of renewable
energy sources in combined energy systems and reductions in CO2 emissions. Furthermore,
fossil fuels, such as oil, considered highly pollutant, play an important role in the Spanish
energy combined system. In this respect, there is a growing national interest in developing
measures that favour energy efficiency, an increased weight of renewable energy sources in
energy production and a reduction in CO2 emissions.

In this context, the ICT opportunities analysed in the study appear as helpers in the reduction of emis-
sions and give a reduction in expected emissions of more than 8.74% in 202010, with a potential reduc-
tion of 36.76 MtCO2. The ICT would have a relevant contribution in the move towards achieving the
international targets set, as shown in Illustration 4: Potential savings in CO2 emissions. The estimated
emissions in the scenario expected for 2020 would be 425.16MtCO2, which could go down to
388.40MtCO2 by introducing the ICT analysed in the study.
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On a national level, a commitment exists to reduce greenhouse gas emissions in the diffuse
sectors11 by 10% for the year 2020 compared to 2005 levels. 

With regards to this objective and in the "With Measures" scenario 12, the impact of Spain
20.20 would yield a reduction in emissions compared to those expected, as is reflected in the
following illustration:

11 Within the diffuse sector (non-
ETS) are found: transport,
waste, agriculture, residential,
commercial and institutional. 

12 The scenario “with measures”
or “ with existing measures”
represents the evolution of
the emissions with the cor-
rective methods that at the
moment of making the pre-
diction are being applied or
introduced, and those that
have been adopted in order
to specifically demonstrate
the expected effects of the
emissions in the industry sec-
tors that the application results
from. Projections of GHG emis-
sions Spain 2010 -2020, De-
partment of Agriculture, Food
and the Environment, 2011.

which could go down to
388.40 MtCO2 by

introducing the ICT 
analysed in the study. 

The estimated emissions in the expected
scenario for 2020 would be  MtCO2, 

Potential for savings in CO2 emissions in the diffuse sector (non-ETS)

BAU 2020 (WM)

WM - Spain 2020

Illustration 5
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With regards to the different areas analysed, it should be highlighted that 82% of the potential
reduction in CO2 emissions identified would mainly come from applying technological opportu-
nities to the energy sector, as well as to the sectors of transport and industry (in which energy is
a raw material).

Savings in CO2 emissions by area analysed

Smart production
systems

4.61 Cloud Computing
2.52

Smart Grids
10.55

People service
1.36

Dematerialization 
2.42

E-administration
1.88

Smart road
transport 
13.42

Thus, the technology analysed appears to be a strategic opportunity, given that not only does it
imply a more efficient use of energy, but also it collaborates in triggering deeper changes in pe-
oples’ consumer habits so that they can make decisions based on this information.

The areas where there is less impact on the reduction of CO2 emissions correspond to those
where emissions are lower; areas such as Services for People or Dematerialization, where the
potential for savings in emissions is based on a reduction in travelling to the attention or
sales points. 

which helps citizens and companies
incorporate a more efficient and
sustainable way of interacting over
time, in a society that is more and
more connected.

ICT appears as an opportunity

Illustration 6

A potential
reduction of
36.76 MtCO2



The savings in costs for the period 2011 – 2020 would reach a net figure of EUR 601,802
million compared to an investment of EUR 137,391 million, as is shown in Illustration 7: Eco-
nomic savings potential. 

The analysis methodology described (see Initial hypothesis) noted that the energy savings
obtained from the environmental impact are incorporated into the total potential economic
savings. In this respect, the savings have been broken down so that the origin of the savings
obtained can be seen. Of these savings, 7% corresponds to measures related to energy effi-
ciency (lower consumption of CO2 or fossil fuels).

The introduction of the ICT analysed has a very attractive investment return for the country given
that, for each euro invested, the return is EUR 4.38. In short, it means an average increase in the
national GDP over the period 2011 – 2020 of almost 1%13.

This impact does not include the potential generation of new businesses which have been esti-
mated at reaching new net revenues of EUR 64,914 million accumulated up to 2020 (mainly from
e-commerce and cloud computing).
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Spain is going through a period of economic crisis and the viability of the current pro-
ductive model is being questioned. In this respect, the results of the analysis classify
ICT as a strategic sector in the economic growth for the country by developing and
introducing the opportunities analysed.

The potential
for economic savings

The estimated savings in costs for the period 2011-2020  would reach a net figure of € 601,802 million
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Illustration 7

Net saving

Investment

601,802

137,391

Breakdown by type of saving (M€)

Economic saving
681,103
93%

13 WACC = 4%,
Reinvestment coefficient = 5%;
GFCF/GDP ratio = 25%;
GFCF/GDP correction = 0.91279.

Energy saving 
47,639

7%

for every euro 
invested, we get 

€4.38

Illustration 8
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Spain is experiencing a serious situation of unemployment with unemployment rates
at their highest in history14. This recession, even though its origins are economical, has
an important social effect which would live to be a part of the possibilities that ICT
offers in the creation of new jobs for the country.

At a quantitative level, it is estimated that, thanks to the introduction of the ICT analysed, more
than 200,000 new jobs could be created in 2020; most of these within the new business models
arising in the area of ICT such as cloud computing and e-commerce of services and products
(this would also affect transport by land).  

The ageing population will increase the number of people with particular needs (the chronically
ill, dependent people, etc.) who require social and health services, and this will be reflected
in a higher number of job offers in this area, even though the introduction of ICT will, to a cer-
tain extent, hold this demand back as the service will be more efficient and will be more of a
preventive nature.

The potential
for employment creation

Thanks to the introduction of ICT, more than 200,000 new jobs can be generated

14 The Active Population Survey
from the third quarter of 2011
situates the number of unem-
ployed at 4,978,300, accor-
ding to the National Institute
of Statistics.

Smart production
systems 
22,800

Cloud Computing
62,300

Smart road transport 
20,900

Services for people
47,000

© Spain 20.20

Dematerialization 
38,000

E-administration
7,800

Smart Grids
19,200

new jobs
in 2020,

218,000 

Employment creation by area Spain 20.20

Illustration 9

most of these within the new business models
that arise in the area of ICT

218,000
nuevos empleos
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15 Law 11/2007 on Citizens’
Electronic Access to Public
Services; Law for the Promo-
tion of Personal Autonomy and
Attention for Dependent People
and the Carers in Spain; Law
for Social Integration of the Di-
sabled; Law for Sustainable
Economy. 

On a qualitative level, it should be highlighted that over the next decades, we will see a transition
of the work force and a change in the type of work, just as we did in the industrial era; the tech-
nological component of the jobs will offer higher quality and more secure jobs and will also
require a better prepared workforce. Continuous training and the ability to adapt to the demands
of the job market will be the key in the next decade and this will depend to a great extent on
each individual person.

Another important aspect will be the accessibility. ICT will provide new work models in which
being physically present will not be as important as the results obtained. Thus, work timetables
will be more flexible and adapted, as far as possible, to each worker and their personal situation.
This will encourage diversity and equal opportunities. 

This factor will also provide more jobs for physically disabled people and will thus significantly
enrich the abilities and diversity of the work force. Furthermore, ICT offers solutions adapted to
this collective which implies new opportunities for integration into the job market. 

This way, ICT offers relevant collaboration in achieving the objectives of accessibility and inte-
gration as set out in the current legislation15.

in which being physically present will
not be as important as the results

obtained. Thus, the work timetables
will be more flexible and adapted, as

far as possible, to each worker

ICT will provide new work models
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32 Dematerialization

33 The virtual store

36 The virtual office

40 E-administration

42 E-procedures

48 Smart Grids

50 Network monitoring/Automation 

53 Smart Metering

56 Microgeneration

57 Building management systems (BMS)

58 Smart production systems 

59 Energy efficiency in the plant

61 Smart management systems

64 Smart road transport 

65 Smart transport systems

67 Contactless systems

68 Intermodality

69 Services for people

70 e-health

74 e-learning

76 Remote care

79 Cloud computing

81 Virtualization

83 Slim clients 



Dematerialization

16 Compared to what is forecast
in a BAU (Business As Usual)
scenario.

17 Telecommunications Market
Commission, 2011.

A reduction in emissions of 2.42 MtCO2 in 2020

Potential impacts

Reduction of 2.42 MtCO2

CO2 emissions

Economic savings 80,615 MEUR (of which, 4,898 MEUR
are energy savings)

Creation and quality 38,000 new jobs creation
of employment

Dematerialization is an opportunity to replace the sale and purchase of physical
products and services with cleaner alternative technology which implies less travelling
physically and savings in time (for example, the sale of a book via Internet means not
having to distribute the books to the shop or the customer having to go to the esta-
blishment to buy the book). Furthermore, teleworking also eliminates the need to
travel to the office every day, as does telepresence, which, via videoconferences with
international participants, significantly reduces the number of flights necessary to
attend a meeting.

Introducing the analysed opportunities in the area would imply a reduction in emissions of
2.42MtCO2 in 202016. Furthermore, it could yield economic savings of EUR 80,615 million, of
which more than 6% could be attributed to energy savings. In this respect, it should be high-
lighted that electronic commerce alone had a turnover of EUR 7,000 million with a 27% growth
compared to 2009, and accumulated 100 million transactions over the year, i.e. 34.8% more
than the previous year17.

The investment required, particularly low for e-commerce, is EUR 7,000 million, with operative
and maintenance costs of EUR 3,200 million over the whole period analysed. 

Furthermore, it has been estimated that it has the potential to create 38,000 jobs, mainly centred
on the development of technology platforms, software and hardware providers, on-line marketing
and other associated business services. 

Este ámbito se ha centrado en el análisis de los siguientes conceptos tecnológicos:

• Virtual store: this includes web portals that allow the consumer to buy physical or electronic
products virtually, avoiding having to physically move to the shop. 

• Virtual office: includes teleworking and telepresence, business meetings with attendants geo-
graphically located in different places, as well as administrative procedures and formalities.

Spain 20.20
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Virtual store

The introduction of the virtual store will imply a reduction of 2.31MtCO2, mainly thanks to the sa-
vings from the potential consumers not having to physically move to the shop; even though the
number of journeys made by delivery lorries increases, the routes are optimized so that several
deliveries are made in one journey18. 

The study has centred on the potential savings that e-commerce may bring about, as well as the
new revenues identified. In this respect, it is estimated that EUR 66,700 million could be generated
over the period up to 2020 through new online businesses19, according to the expected growth
in electronic commerce in Spain for that year20.

One important aspect to be taken into account when assessing the data presented is that this tech-
nology offers the chance to enter a market that does not have geographic frontiers, but it does also
imply entering a market where there are new competitors. There are no guarantees that the total
amount of this new revenue will stay in Spain, which is why it is important to get into a good position
at this growth stage offering wide and attractive range of services and the necessary technical in-
frastructure to guarantee the satisfactory provision of the service to the consumer. 

In this respect it should be highlighted that today, electronic transactions originating in Spain
and going abroad represent approximately 45% of the total amount of operations carried out21

and 89% of the purchases are made with countries in the European Union. The amount of the
transactions abroad making purchases from Spanish websites was EUR 220.3 million euros, which
makes up 11.5% of the total business volume. The main buyers are from the European Union, fo-
llowed by Latin America22. 

18 The calculation of the reduction
in emissions has considered
the average distance travelled
by delivery lorries, as well as
the average number of delive-
ries per route, Carbon Connec-
tions: Quantifying mobile’s role
in tacking climate change, Vo-
dafone-Accenture 2009.

19 The study has included the
estimate of new benefits  wi-
thout taking into account the
cannibalization that these
new business models can
have compared to the tradi-
tional models.

20 Compound annual growth
rate of electronic commerce
of 10% until 2015, Influenced
Retail Sales Forecast, Forres-
ter - Rese- arch Web - 2010
and own work.

21 The business volume of trans-
actions originating in Spain and
going abroad was 875.0 mi-
llion euros, which represents
45.8% of the total amount.
Most of this figure in these pur-
chases went to the European
Union, with 778.5 million euros
(89.0%), USA with 48 million
euros (5.5%) and other areas
with 23.6% (2.7%). Report on
Electronic Commerce in Spain
through the Payment Entities,
Telecommunications Market
Commission, IV Quarter 2010. 

22 Report on Electronic Com-
merce in Spain through the
Payment Entities, Telecommu-
nications Market Commission,
IV Quarter 2010. 

Volume of business by geographical area

© Spain 20.20 from data from CMT 2010

Within Spain
42.70%

Origin
Spain-Abroad
45.80%

Origin
Abroad-Spain
11.5%

E-commerce by geographical area

Illustration 10
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In addition, and as a result of the economic impact that e-commerce will have over the next few
years, it is estimated that 26,400 jobs will be created, mainly in the area of technological platforms
– software design and development for the virtual channel; online marketing - this includes acti-
vities such a corporate blogs, inclusion in social networks, email marketing, search engines opti-
mization, etc.; and business services stemming from the management of online channels – mea-
suring instruments, order tracking, solving problems, fraud management, etc. 

In Spain, the activities that have the highest revenues from e-commerce centre on air transport,
followed by travel agencies and tour operators, direct marketing, passenger land transport, and
then tickets to entertainment shows23.

23 Telecommunications Market
Commission ("Comisión del
Mercado de las Telecomuni-
caciones"), 2011.

Further benefits

• Consumers benefit from being able to acquire services and products from any geographical point,
at any time of the day, with a wider range of goods, as well as having the possibility of accessing in-
formation to be able to compare the services and products acquired almost instantaneously. 

• It helps the integration of collectives with different capacities, as they can make their purchases
independently and have a wide range of services and products on offer.  

• Companies have better access to their consumers and can personalize their products better
according to consumer type.

• Virtual shopping means that stocking the product is easier and is not dependent on the avai-
lability of stock in the physical shop. 

The introduction of the
virtual shop would imply a
reduction of 

2.31 MtCO2
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Recommendations

• Move towards establishing the necessary telecommunications infrastructure both with regards
to range and broadband capacity so that the service can be provided successfully and Internet
shopping ends up being a positive experience for the consumer.  

• As well as providing a secure environment, there must be guarantees and responsibilities re-
garding what the consumers receive whilst purchasing over the Internet, so that any possible
doubts they may have when entering personal information concerning their purchases onto
the net can be eliminated. 

• To continue to promote e-commerce in the small and medium-sized enterprise through state
programmes and help, as well as setting out market share targets and monitoring the evolution
of electronic transactions and corrective actions. 

• The companies that commercialize their products should establish alliances with the logistic
operators as these enter into the value chain.

E-commerce, with a sustained growth since 2008 of 15%, opens up an unprecedented op-
portunity for courier companies, and MRW has very little presence in this commerce channel. 

The service is based on two pillars: a policy of services adapted to e-commerce, and an
online store to encourage traditional businesses and MRW customers to create a predefined
virtual store with courier services, payment systems and directly integrated browsers.  

In January 2010 the project was launched, the main aim of which was the computer inte-
gration between the store and the transport. In 2001, new services were created, adapted to
the e-commerce market such as: 

• Exchange service, which means that in only 2 transport journeys, a customer can return
an item received, (one of the journeys being eliminated as when the new product is deli-
vered, the previous one is taken away). 

• MarketPlaces service, aimed at e-commerce clients who do not have storage space.
MRW deals with the logistics from the supplier of the articles directly to the recipient
(thus eliminating the costs of storage, transport associated with restocking in clients’
warehouse, etc.) 

Fuel savings associated with the reduction in the last mile from the exchange service and
the MarketPlaces service. 

Entering the online world becomes easier for a large amount of clients from traditional en-
vironments by removing barriers such as website creation and transport costs.

Description

Challenge

Approach

Benefits
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Virtual office

The introduction of the virtual office will lead to a reduction in CO2 emissions24, mainly from the
savings made from the office workers not having to physically travel to their workplace25 and to
work meetings abroad26, as well as the reduction in paper used in administrative processes and
procedures.

This opportunity includes technology that allows meetings to take place virtually from different
geographical locations – videoconferencing (simultaneous bi-directional audio and video com-
munication) and telepresence (videoconferencing with advanced sound and image features), as
well as the communications infrastructure that makes it possible for employees to work from
home, and administrative processes that are able to be dematerialized, such as electronic invoi-
cing27, worker recruitment28 and document procedure processes.

Virtual office is presented as an alternative to the traditional way of working which is advantageous
for both the company, which will increase its competitiveness levels through savings in the space
it needs, the number of flights to attend meetings, the amount of paper used, the elimination of
tasks that have no value, etc. as well as for the employees, as they save in costs and time from
travelling, they gain flexibility, comfort and productivity from their time.

Tele-working, videoconferencing systems and other ICT that the virtual office offers, have been
adopted by most of the large companies to a greater or lesser extent. It is important that the
small and medium-sized enterprises incorporate this technology to be able to gain competitive-
ness in the medium term. Furthermore, the need arises to create shared service centres which
will allow investment in this technology to be maximized. 

The number of jobs to arise has been estimated at approximately 11,000, which mainly come
from the need to introduce telepresence and videoconferencing, and the maintenance of these,
as well as the services required to digitalize the management processes analysed. 

Further benefits

• The workers gain a significant saving in time from not having to travel to the office or to physi-
cally attend meetings, as well as enjoying more flexibility in the organization of the tasks they
have to carry out during the working day.

• Voluntary teleworking is a factor that motivates employees and gives them a feeling of well-
being as it makes it easier to fit their personal and professional lives together. 

• Companies benefit from lower costs in office space and maintenance, as well as savings from
costs associated with business trips (flights, hotels, etc.) 

• The dematerialization of some procedures means the process happens much faster as it is
not necessary to send documents and the workers involved have direct access to the digita-
lized information. 

24 The annual savings in CO2

emissions per terminal could
be as much as 81.5 tonnes,
according to Carbon Connec-
tions: Quantifying mobile’s role
in tackling climate change, Vo-
dafone-Accenture 2009.

25 The average distance trave-
lled to work is 8.85 kilome-
tres, according to the Depart-
ment or Public Work’s Survey
on the Moblility of Residents
in Spain 2007.

26 The introduction of this tech-
nology has been calculated
from the expected growth of
the videoconference and tele-
presence terminals EMEA Te-
lepresence and Videoconfe-
rencing Forecast 2009-2014,
IDC 2010, the percentage of
time spent in meeting with pe-
ople from abroad. Red Shift-
Skype time and own research.

27 A saving of EUR 1.35 has
been estimated per electro-
nically issued invoice, accor-
ding to date from the EU Di-
gital Consortium 2007.

28 In e-recruiting, a saving of EUR
2,365 has been estimated per
recruitment. US Human Capital
Effectiveness Report. 2010,
PWC–Saratoga 2010-2011.
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Recommendations

• A series of measures associated with teleworking should be introduced so that the employee’s
work place guarantees the worker’s safety. In this respect, it is important to revise the current
regulations29 and update them according to this new way of working.

• The initial investment that installing telepresence and videoconferencing devices means should
be backed up by an analysis on the return on this investment, which would encourage the
company to invest in this technology. In this respect, the creation of new shared services for
small and medium-sized enterprises can help to increase competitiveness in this collective. 

• The electronic invoice format requires some homogenization standards. Not having them
would become an obstacle to introducing e-invoicing as it needs conversion systems for the
different formats that each electronic invoice service deals with.

29 Law on Work Risk Prevention.

On 1st January 2009, the Official State Bulletin stopped being printed on paper. The di-
gital version became the only official version.

The Official State Bulletin (BOE) is the means of publishing all laws, regulations and proce-
dures that have to be made public. The printed version of the BOE on paper reached some
12,000 copies a day in 2008, in 2000 there were 25,000 copies a day. 

In a period of 6 months, the State Agency for the Official State Bulletin was able to modify the
production and editing model so that the BOE could be issued exclusively in digital format and
be legally valid, as this format had been used since the year 2000 but with no legal validity.

Transformations were carried out along the whole production chain, including: 

• The production system (IT) and the installation of new editing applications
• The inclusion of the digital signature
• The installation of security protocol 
• Communication
• Regulations
• In turn, the personnel was trained and redistributed around other departments as a sup-

port to the new format.

A saving of 4 million kilos of paper, equivalent to 57 hectares of Monterey pine or eucalyptus
forest or 40,000 twelve year-old trees, and the non-emission of more than 13,000 tonnes of CO2.

The initial distribution of the bulletin (The post office and Ministry and Organization head-
quarters in Madrid) meant more than 360 kilometres every day, to which the distribution of
more than 7,000 copies from the central post office to the capital cities of the provinces and
final destinations has to be added.

The move to the electronic BOE has meant being able to provide the employees with trai-
ning that is more focused on information and communication technology. 

The time taken to publish it has been reduced by approximately 50%, the publication is
guaranteed to be available at 8 a.m. every day, the cost of the publication has decreased by
more than 3 million euros, as well as there being reductions in costs from other areas (main-
tenance, consumption, overtime, etc.) of the organization’s budget.

Description

Challenge

Approach

Benefits
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Description

Challenge

Approach

Benefits

In 2009 Unidad Editorial began to work on developing a platform for the distribution of di-
gital content with the experience of having put the information content of printed editions
onto the new tablet type devices and websites.

Orbyt is a digital content platform for newspapers, magazines, books and audio-visual ma-
terial which provides quick and intuitive reading.

The chosen digital content files can be downloaded and used from any mobile or fixed device. 

Unidad Editorial modified the production and editing model of the newspaper ”El
Mundo” in 9 months to adapt it to the correct format for a digital newsagent. The transfor-
mation occurred in both the editing and in the production areas:

• Production system (IT) and the installation of new editing applications
• Installation of security protocol
• Communication

Training the teams involved recycling personnel from certain sections and departments to
be able to back up the new format: this was key for the project to continue.

Today there are more than 12 newspaper titles with 60 editions that are updated every day,
and around 35 supplements and 36 magazines

Promotions are offered to subscribers and audio-visual items and books are distributed too. 
The digital format of newspapers and magazines is not a simple digital edition or e-paper;
it can be enhanced with audio-visual information of the content that on paper can only be
text or photographs.

If newspapers stop being printed because they are being read on digital format, for the
current subscription of the newspaper “el Mundo”, 2,000 tonnes of paper would stop being
used a year, which would mean saving 26,100 trees, assuming one tonne of recycled paper
avoids cutting down 13 trees. 

In addition, not having to transform wood to paper would mean not using up 4.1 million
litres of water, and 5 million Kwh less energy would be used. 

From the point of view of the quality of the service, the availability of the daily publications
is guaranteed from 04:00, and the digital newsagent “el Mundo” has been able to bring out
a first edition at 00:00, which is ahead of the information available in the physical newsagents.

Access to digital content means not having to physically take the newspapers to the new-
sagents, and the consumers do not have to make a journey there either. 
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is presented as an alternative to the
traditional way of working which is
advantageous for both the company and
the employees, as they save costs and
time from not having to travel and they
gain flexibility, comfort and productivity
from their time. 

Virtual office

Description

Challenge

Approach

Benefits

To connect 14 branches of a company in four continents and optimize both the employees’
and clients’ time. 

This is a solution from T-Systems of video-audioconferencing that uses a MPLS (Multipro-
tocol Label Switching) network, which adds security and high quality to communications.  

The company Drom Fragrances depends a great deal on the exchange of opinions on the
product with employees and potential clients. This exchange of opinions can only be carried
out through high quality visual contact because the first reaction to the fragrance of the pro-
duct is vital. Furthermore, the company wanted to optimize the employees’ and the clients’
time so that the decision-making time was shorter to be able to reconcile their personal and
professional lives. In addition, it wanted to contribute to the reduction of CO2 emissions. Fi-
nally, reducing travelling was a decisive factor in optimizing costs. 

Contribution to the reduction of CO2 and to the acoustic impact as a result of the reduction
in travelling.

The considerable reduction of 30% in travelling costs, optimization of time, reduction in de-
cision-making time.

Benefits to employees, as it makes it easier for them to reconcile their personal and profes-
sional lives as travelling is decreased.  
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Electronic
administration 

30 During the period 2006-2010
the following resources have
been mobilized within the area
of the Plan Avanza to be intro-
duced into the digital public
services: Education 5 MEUR,
Health 282.9 MEUR, EELL (Lo-
cal Entities) 349.7MEUR. The
increase in ICT investment over
the period 2007-2010 in the
State’s General Administration
was approximately 260 million
euros. Report on the State Ge-
neral Budget, 2010.

31 More than 23 million electronic
ID cards (DNI) have been distri-
buted among the Spanish po-
pulation. Electronic Administra-
tion Observatory, Department of
the Treasury and Public Admi-
nistration 2011.

32 Spain is in 9th position in elec-
tronic administration in the Uni-
ted Nations 2010 and is above
the European average in the de-
gree of maturity of the 20 basic
European Union services.

33 The study has considered the
total introduction of electronic
procedures of the State’s Ge-
neral Administration for both
the citizen and for the com-
pany, starting from the current
scenario, with a percentage of
procedures of 55% for citizens,
and of 89% for companies. Ad-
ministration Observatory, Tax
Department and Public Admi-
nistration 2011.

34 The hypothesis has been taken
that carrying out procedures
physically may require two vi-
sits to the public administration
office: the first to get informa-
tion and collect the necessary
forms and the second to hand
in the application and begin
the procedure. 

Potential impacts

Reduction of 1.88 MtCO2

CO2 emissions

Economic savings 134,358 MEUR (of which, 7,695 MEUR
are energy savings)

Creation and quality 7,800 new jobs creation
of employment

The last few years there has been an important boost in the development of e-admi-
nistration in Spain, thanks to the Law 11/2007 coming into force. This law governs citi-
zens’ electronic access to public services and the public service resources to be digita-
lized from the Plan Avanza30.

The high degree to which the availability of online public services has progressed as well as the
existence now of the electronic ID card (DNI)31, which identifies the citizens and their electronic
signature, is proof of this. In this respect, this advance has been recognized in official comparative
analyses which measure the level of progress in e-administration at both a European and inter-
national level32. 

The introduction of e-administration33 in Spain could mean savings of up to 1.88 MtCO2 in 2020
mainly due to the reduction in the number of journeys made by citizens, companies and inter-
mediaries of the public administration, as well as the savings in paper from using e-administration. 

Thus, the economic savings could
reach EUR 134,358 over the period
2011-2020 

would be 
energy savings 

5.7%

The introduction of e-administration could yield 

savings of up to 1.88 MtCO2
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Even though the environmental benefits do not have a relevant impact, as this is not a particularly
contaminating sector, this area is notable for the potential savings it can make. In fact, the eco-
nomic savings could reach EUR134,358 million over the period 2011-2020, of which 5.7% would
be energy savings. These savings would come from improvements in administration and the re-
duction in administrative charges for both the company35 and the citizen, from the increase in
public employee productivity as well as from the savings in the amount of paper used36. Electronic
notifications alone have produced a global saving of approximately 80 million euros37.

An investment of EUR13,000 million has been estimated and operative and maintenance
costs would be EUR 3,200 accumulated over the period 2011-2020.

The degree to which electronic administration is penetrating has been increasing substantially
over the last few years. A clear example is the presentation of the annual income tax forms
(IRPF), 7.5 million of which were presented electronically in 2010. (See Illustration 11: Evolution
of electronic presentations of income tax forms).

It has been estimated that, based on the investment forecast and the need to develop and maintain
electronic administration solutions for the public administration, some 7,800 jobs could be created. 

35 Table to measure the direct
cost of the administrative
charges on companies, Guide
to the methodology of dra-
wing up reports on the im-
pact of the regulation. De-
partment of the Treasury and
Public Administration.

36 The weight of the average
amount of paper used per pro-
cedure of 300 grammes. An
e-Government Truth Potential
CO2 efficiencies from online
provision of local government
services, Communities and Lo-
cal Government 2008.

37 Observatory of Electronic Ad-
ministration, Department of the
Treasury and Public Adminis-
tration, 2011.
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The impact of ICT in the workplace will give greater flexibility to its
structure, which in turn will make human resources management
more dynamic. This way, those public sector workers whose wor-
kload is reduced (for example, those whose job it is to receive
forms from people physically), can be given other worthwhile tasks
(inspections, fraud, process improvement, etc.).

This area has focused on analysing the following technology
opportunity: 

• E-procedures: allow citizens, companies and public sector workers
to access the electronic public services more efficiently, more
easily and without the need to travel.

Electronic procedures

Having the advantage of starting out with the services being available, the challenge of the ICT
analysed is to focus on e-procedures, that is to say, increase the number of procedures carried out
electronically by citizens and companies (as well as other intermediary agents) with the State’s General
Administration38. 

This technology includes access for citizens and companies to public services through online portals,
which mean that complete procedures can be carried out twenty-four hours a day, seven days a
week, without having to go to the office in question, and saving paper that would be used in carrying
out these procedures in person.

The contribution that e-administration can offer to the development of a country is important as it in-
creases the productivity of citizens, companies and public sector workers, a lot of the time required
and the bureaucracy traditionally associated with administrative procedures is saved. Furthermore,
the progress made in this area has meant that the granting of social allowances has become quicker,
as has the income tax returns, and the citizens and companies are fulfilling their tax duties to a
greater extent.

38 The scope of this opportunity
does not include the electronic
procedures of the Autonomous
Communities and local entities
as the degree of progress and
availability in unbalanced. 

ICT constitutes one of the strategic
growth and progress sectors for society.
Therefore, our sustainability strategy
considers that developing innovative
products and services that contribute to
a more sustainable society to be one of
its objectives. In this respect, we are
also developing smart solutions in the
area of electronic administration which
will result in noticeable economic, social
and environmental benefits.”

Francisco Román Riechmann,
Chairman of Vodafone España, S.A.U.

“
Based on the investment forecast and the need
to develop and maintain electronic administration
solutions for the public administration

7,800 jobs
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39 Disability and e-Accessibility,
Orange Foundation, 2007

ICT gives a greater level of accessibility to those citizens who geographically are further from
the places where the public services are carried out. It is also worth highlighting that electronic
procedures also help differently abled people to access public administration. In this respect,
this collective claim that carrying out administrative procedures in one of their reasons for
using the Internet39. 

Citizens’ adoption of this technology will increase a great deal when the digital natives start to use
public services; the administration will be faced with people who demand an integral digital public
service. The public services, both at state, regional and local level must continue to invest and make
an effort with regards to electronic administration, to make the services available, with guarantees
that the service is secure, and to inform society of the advantages that it brings. 

Further benefits

• Improvements to the social protection system, which reduces the average time for social
benefit allowances (unemployment payments, carers’ allowances, etc) and grants to be awarded. 

• Guarantee for the sustainability of the welfare system, which makes it easier for citizens and
companies to fulfill their obligations, as well as making it simpler to detect fraud through the
control mechanisms that ICT has. It also means that workers carrying out tasks that have a
lower added valued can be freed up to carry out work inspecting the procedures. 

• More transparency and more information regarding the different administrative procedures
available to all users, no matter who they are.

• Higher quality of the services provided, which allows people to find out, in real time, the
situation of the procedure they have initiated. 

• Creation of a digital culture among the public sector workers and also the modernization of
the small and medium-sized enterprises which connect to the public administration electronically. 

The contribution that electronic administration 
can offer to the development of a country is
important as it increases the productivity of
citizens, companies and public sector workers, a
lot of the time required and the bureaucracy
traditionally associated with administrative
procedures is saved.

The contribution of the e-administration
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Description

Challenge

Approach

Benefits

From the 1st January, 2010 the citizens have full access to the General Administration of the State
(GAS) (“Administración General del Estado – AGE”) for all procedures, processes and services.

The GAS has some 2,500 procedures and administrative services catalogued, which are 90%
adapted to be used over the Internet. In terms of annual procedures (around 500 million), the
degree of electronic adaptation in October 2011, reached 99%. 

The GAS has created a common infrastructure and services which guarantee the whole elec-
tronic cycle, from registration right up to electronic notification, passing through the processing
and the payment, which are also carried out electronically. 

From the 230 procedures adapted to the law in January 2008, the number went up to 2,335
in October 2011.

The task of adaptation was coordinated by the Council for Electronic Administration (“Consejo
Superior de Administración Electrónica”). Adaptation is promoted in other Public Administrations. 

51% of the procedures carried out by citizens is now done electronically, directly or indirectly;
for companies, this figure now reaches 82%.  

According to the Centre for Sociological Research (“CIS - Centro de Investigaciones So-
ciológicos”) the degree of satisfaction among the citizens with the public electronic services
(85%) is higher than with the service in person or by telephone.  

The economic savings that e-administration has made from citizens and companies, as a result
of a reduction in administrative charges, only taking into account the 20 public services that
are used the most and which have the highest impact in the GAS, reaches a figure of 3,100 mi-
llion euros in savings a year. 

According to the standard model of costs, carrying out a procedure in person costs an ave-
rage of 80 euros, but if it is carried out electronically, it only costs 5 euros.

Important environmental savings in the reduction of CO2 emissions, paper, energy, travelling, etc.

Recommendations

• Simplify the use of electronic administration and make the procedures available more usable,
enabling the users to co-produce the services. 

• Launch promotional campaigns, which announce the good points of e-administration, high-
lighting particularly the fact that it is a tool that can be trusted, where payments can be made
securely and all personal details are treated according to the legal requirements. 

• Improve access to the Internet both with regards to range and to broadband capacity, for
citizens to be able to use this type of service. 

• Develop local e-administration, closer to the citizen, through the financing of shared service
centres to be able to make the most of electronic administration services and synergies.  

• Take advantage of common platforms and interoperability between the different public
administrations.

• Provide the public sector workers with the tools and the training necessary to be able to offer
services to the new digital natives. 

• Identify the indicators and obtain information on a national level which means the contribution
that e-administration is making to the development at the General Administration of the State,
Autonomous Communities and Local Entities level can be measured.
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Description

Challenge

Approach

Benefits

Avoid citizens or businesses having to provide any public application form, data or document
that are already in the possession of the public administration.

With this platform, the processing entities can check, in real time, data on citizens’ identity,
residence, any debts with the AEAT National Agency for Tax Administration (“AEAT – Agencia
Estatal de Administración Tributaria”) or the General Treasury of the Social Security (TGSS –
Tesorería General de la Seguridad Social”), unemployment benefits, land registry data, uni-
versity and non-university qualifications, among other information required for the adminis-
trative procedure. This way, citizens do not have to provide documents and fraud in
applications or related processes can be avoided.

The project has achieved interoperability with both entities that provide data (the Police,
the National Statistics Institute (“Instituto Nacional de Estadística”), Education, the Land Re-
gistry, The National Tax Agency, Social Security, etc) as well as the entities that use the data
(all the Public Administrations). 

All the consultations can be made using the web service or in real time consultation mode.
For those entities whose administrative procedures are not automated with web service tech-
nology, they are provided with a web application accessible only from the Internet. 

All consultations are made with a total guarantee of security, confidentiality and data protection.  

Save time and procedures as the number of documents that have to be presented is reduced. 

Increase the quality of the data, as forgeries, bad handwriting or mistakes can be avoided.  

Reduce the volume of the administrative documents and paper, CO2 emissions, travelling, energy
consumed, etc. 

Improve internal efficiency of the public organizations. 

Increase the organizational interoperability and administrative communication.

Contribute to the simplification of administrative procedures.  

More than 60 different types of administrative certificates are exchanged, 20 types using the
platform. More than 16 million exchanges were carried out in 2010. 

Efficient inter-administrative collaboration to simplify life for the citizens.

Case study:
Administrative data intermediation platform

include access for citizens and companies
to public services via online platforms,
which means that complete procedures
can be carried out twenty-four hours a
day, seven days a week

Electronic procedures



Case study:
Consulting the citizens

Spain 20.20
The potential for Spain 20.20 by area anaylzed
Electronic administration 

46

Description

Challenge

Approach

Benefits

An initiative carried out by the Local Council of Terrassa, in Barcelona, the fifth biggest
municipality in Catalonia with a population of 212,000. The citizens were consulted to find
out which projects the Council’s economic resources should finance. 

The novelty of consulting the citizens lay in the fact that one of the ways to vote was via
SMS, administered by Vodafone’s RED BOX platform. This multi-service system for text mes-
saging means that a large volume of text messages can be received and registered, which
allowed the Terrassa Council to be able to quickly count the votes and obtain up-to-date in-
formation instantaneously. The application was developed by IT Soft, a collaborative company
within Vodafone’s Partners Programme. 

The Council became a pioneer in the use of mobile telephones, specifically in the use of
text messaging, as a way for the citizen to participate in a popular consultation. 

This consultation ended up by choosing the winning initiative, from 16, which would receive
four million euros. These proposals included for example, the building of a roller skating park,
the creation of a temporary, emergency care home for the homeless, covering the outdoor
swimming pool at the municipal sports centre or redesigning and improving accessibility of
various streets, amongst other option. 

The citizen did not have to travel unnecessarily; they could vote from their mobile tele-
phone by simply sending a text message which included their ID, passport or foreign identi-
fication card number, followed by the numbers of the proposals they decided to vote for.
Furthermore, there was no need to use paper. 

It meant an improvement in access to the public services and by using text messaging, the
administration gives an image of a modern and innovative entity. All of this can be added to
a notable reduction in costs. 
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Description

Challenge

Approach

Benefits

To allow people to carry out their fiscal obligations from personal income, including obtai-
ning the tax returns draft (with data downloading), consultation, confirmation, and modification
and presentation of this, with either tax return or payment, to be carried out electronically.

The service offers multiple channels and means that a draft can be confirmed over the In-
ternet (with an electronic certificate or reference number), by telephone, by sending an SMS,
by electronic or telephone banking, at cash machines or in person. 

The “PADRE” programme can be downloaded to make it easier and quicker to fill in and
present the tax returns forms.

The project is focused on making the process pro-active, simple, on avoiding unnecessary
procedures, travelling, complexities and barriers. The aim is to take advantage of the multiple
communication and presentation channels that support each other; the tax-payer is helped
at all times with any problems or questions that arise. 

The aim of the system is to shorten the reimbursement time, allow payments to be made in
installments, eliminate mistakes and increase the quality and global satisfaction with the service.

In 1999 the amount of tax returns made over the Internet was 21,559; in 2011, almost 9
million (approximately 50% of the total). 

In 2010 alone, the savings generated, directly and indirectly, by using the Internet service
instead of presenting the forms on paper, reached the figure of EUR 976,207,830.

The average time taken for reimbursement went from 130 days in 1995 to 25 days in 2010. In
some cases regarding confirmation of the draft, reimbursement can take place in only 3 days.

According to surveys carried out by the Centre for Sociological Research (“CIS - Centro de In-
vestigaciones Sociológicos”) and the Assessment and Quality Agency (“AEVAL – Agencia de
Evaluación y Calidad”) this electronic service is the most well-known and appreciated by the Spa-
nish. Furthermore, it has received several prestigious international awards (EU best practices).

Savings from travelling, not having to wait in a queue, the reduction in paper and energy, is
patent and is pending global estimate.
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40 www.xcelenergy.com

41 “Thanks to less generation of
electricity and more relative
participation of renewable
energy sources in making this
electricity, the CO2 which can
be assigned to producing elec-
tricity and to cogeneration de-
creased by 13%, down to
101.56 million tonnes, which
represents 31,9% of the total
CO2 emissions in the Spanish
energy system”. Observatory
for Energy and Sustainability
in Spain, Universidad Pontificia
Comillas, 2010.

42 Data obtained from the Natio-
nal Statistics Institute (“Instituto
Nacional de Estadística, INE”),
2010.

Potential impacts

Reduction of 10.55 MtCO2

CO2 emissions

Economic savings 11,097 MEUR (of which, 9,894 MEUR
are energy savings)

Creation and quality 19,200 new jobs creation
of employment

Smart Grids are a technological opportunity to improve efficiency in the transmission
and distribution of electricity networks, as well as in energy consumption itself in
the Spanish homes.

Technological devices analyzed primarily allow the communication of real time information on
the situation of the power grid, i.e., transmission and distribution flows in the grids, as well as
load flows, among other factors, being reported at all times.

These devices can be found at different points along the network, and send and receive infor-
mation remotely. The availability of this information is crucial to be able to carry out maintenance
on the network, control avoidable losses (there is a small percentage of energy lost in the trans-
mission and distribution that cannot be avoided), increase the response time in the case of
power cuts, carry out invoicing automatically and concisely, as well as knowing what energy is
being consumed to be able to take measures to make savings (it has been estimated that the
final consumer can save between 3% and 7.6%40 of their energy consumption just by knowing
what they are consuming in real time).

The energy savings that this technology can provide is fundamental, as this energy sector repre-
sents 31.9% of CO2

41 emissions in Spain, and, in economic terms, this means around 3% of the
country’s GDP42. Using the smart technology analysed in this area could mean an important re-
duction in emissions with regards to expected CO2 emissions, should the technology not be in-
troduced, of nearly 10.55 MtCO2: almost a third of the total savings in CO2 emissions that the
ICT analysed in this study gives. Moreover, the country would benefit from an accumulated eco-
nomic saving of more than 11,000 million euros, of which 89% would come from energy savings
obtained, according to the study carried out.

Introducing more intelligence to the Smart grids will allow an efficent and safe integration of the renewable energies

Smart Grids



Spain 20.20
The potential for Spain 20.20 by area anaylzed

Smart Grids

49

In addition, potential revenues of approximately EUR 218 mi-
llion43 have been identified by the creation of added value
services44. Those involved in producing these services (elec-
trical services, manufacturers, operators, users) will have to
establish a clear business model beforehand. These new bu-
siness models are being defined and set up, but they have
the appeal of being able to offer added value information to
the consumers via the mobile phone, applications for smart
phones, web portals, among others, so that they can admi-
nister the information on their consumption and propose ways
of saving. 

The investment required to introduce the ICT analysed would
be EUR 8,700 million, with accumulated costs over the period
of EUR 647 million.

By introducing the opportunities identified, 19,200 jobs45 could
be created in Spain to introduce the opportunities identified.
The procedure would consist in an initial phase focusing on
the implementation of the technology that would evolve to-
wards the use and maintenance of these solutions. Moreover,
this figure includes those jobs required to introduce the struc-
ture needed to achieve integration of renewable energy sources

into the domestic sector. It is also important to mention those
jobs that could be created from the new businesses.

This area has focused on the analysis of the following technological concepts:

• Monitoring / Automation of the network: wireless systems that allow the load and the losses
along the network during transmission and distribution of electricity to be monitored.

• Smart metres: the use of smart metres that allow, by processing the information received,
to use the energy efficiently, as well as encouraging consumers to use electricity at off-
peak times.

• Micro-generation: smart metres allow a bi-directional flow of electricity in urban networks. In
turn, micro-generation systems facilitate the sale of renewable energy generated on a small
scale to distribution companies. This manages to bring generation closer to consumption, with
the resulting reduction in electricity losses. 

• Building Management Systems (BMS): management systems for infrastructure and building
installations, which allow the main electro-mechanical installations (for example, electricity
panels, lighting, ventilation systems, air-conditioning, etc.) to be administered through one
single system. 

43 The potential estimates of new
revenue from new businesses
were carried out based on the
Group of Experts on Smart
Grids to draw up Spain 20.20
formed by: ABB, Accenture, En-
desa, Ericsson, Holcim, Orange,
Red Eléctrica de España and
Vodafone, 2011.

44 Added value services such as
consumption monitoring, assis-
tance to optimize consumption,
setting up alarms, installation of
smart appliances, among
others. Data Monitor y Accen-
ture Research Utilities, 2008.

45 Considered was the number of
jobs dedicated to manually re-
ading the distributors’ metres
which would transfer to new
jobs or be recycled within the
distributor. The U.S. Smart Grid
Revolution KEMA’s Perspecti-
ves for Job Creation, KEMA,
Inc, 2009.

The need for more sustainable energy con-
sumption along with the new applications
for electricity means that our society is
more dependent on electricity. Therefore, it
is necessary to combine a better quality
supply that a ICT society demands with
production sources that are more and more
disperse and difficult to administer. Only by
incorporating smarter networks will it be
possible to, on one side, gain the efficient
and safe integration of renewable energy
sources into our energy diet, and on the
other side, administer the demand co-
rrectly. This will be more and more neces-
sary when faced with a less flexible offer.”

José Folgado,
Chairman of Red Eléctrica de España

“
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Monitoring/Automation of the network

Introducing the wireless device analysed46 could save up to 2.12 MtCO2 in 2020.

At the moment, about 9% of the energy distributed gets lost along the network47; using ICT in-
formation can be obtained in real time and action can be taken automatically to avoid part of
these losses48.

Further benefits

• Control in real time and the automation of the network will reduce the costs of operating and
maintaining the network infrastructure.

• Identification of power cuts in real time and ability to take immediate action to reestablish
electricity thus improving the quality of the service and consumer satisfaction.

Recommendations

• Boost an environment of collaboration to encourage the idea that all the public and private
agents have to work together and share responsibility. This way, specific action plans can be
drawn up that are satisfactory for all agents and which produce sustainable results for society
in general, as well as contributing to creating incentives and becoming a reference at an inter-
national level. 

• It would be a good idea to define the mechanisms to stimulate demand by formulating energy
efficiency policies which promote both the technical changes required and the changes in be-
haviour via incentives, and that the public administration and the sector could access the infor-
mation easily. 

• The process of adapting Spanish legislation on energy efficiency to the European policies should
be speeded up so that response times can be reduced to a minimum. 

46 Spain 20.20 is based on a pe-
netration rate of 100% of Au-
tomation/Monitorization tech-
nology on the Network by
2020, according to conversa-
tions with Smart Grid experts
and own research.

47 Data from the Renewable
Energy Action Plan (Plan de Ac-
ción de Energías Renovables -
PANER) 2011-2020, 2010 and
own research.

48 The study has considered a po-
tential reduction in avoidable
losses through automation of
the network by 20% according
to Carbon Connections: Quan-
tifying mobile’s role in tackling
climate change, Vodafone-Ac-
centure 2009.

that are being defined and set up
but have the appeal of being able to
offer added value information to the
consumer via mobile phones, smart

phones, web portals, among others,
so that they can administer the

information on their consumption
and propose ways of saving.

New business models
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Description

Challenge

Approach

Benefits

Smartcity will demonstrate key concepts of "Smart Energy" which are necessary to contri-
bute to the European Union targets regarding climate change and renewable energy sources,
and how cities will be shaped in the future, giving the citizens the chance to administer and
adapt their environment with the help of technology. 

The project makes the city of Málaga an international reference.

Investment of 31 million euros over a 4-year period (2009-2012).

It incorporates 5 medium-voltage lines (20 kilo volts), with 38 kilometres of circuit, 72 trans-
formation centres, 300 industrial clients, 900 service clients and 11,000 residential clients with
a total contracted power of 63 Megawatts, 70 Gigawatt hours annual consumption and 28,000
tonnes of CO2 emissions annually.

ICT is present in: IP network communications in real time, advanced distribution automation
(ADA) and distributed energy resources (DER).

The sector of electricity and society are facing pressing challenges, such as demogra-
phic pressure, climate change and the growing demand for energy. The cities of the future
have to be planned intelligently: with higher levels of energy efficiency, lower CO2 emis-
sions, a better integration of renewable energy sources and distributed energy in the
electricity network, an active participation of the consumer in the market and the possi-
bility of storing energy for new uses, such as the electric car. ICT is an automation element
which can achieve perfect harmony between energy generation and consumption. Endesa
is undertaking projects like this in other places apart from Málaga, such as Barcelona and
Búzios (Brazil).

The project aims to save 20% of the current consumption, which will equal the non-emission
of more than 6,000 tonnes a year of CO2 in the pilot area alone.

It generates knowledge and capacities with high added values to boost the development
of the industry and national R+D+i at the most appropriate time. 

Description

Challenge

Approach

Benefits

To provide small councils or ones where the population zones are disperse, with efficient
and economically affordable tools to be able to deploy smart city services. 

In Sant Vicenç dels Horts, a town with a population of 26,000 and 9 km2 in area has set up a
network of sensors based on ZigBee technology with a mobile trunk provided by the muni-
cipal bus service with machine-to-machine (M2M) cards.   

The project consists in the innovative application in the area of "Smart Cities" with the aim
that the small towns, with less economic capacity than the larger cities, can also improve the
way they manage their resources by using technology, and thus achieving higher energy sa-
vings and a reduction in the environmental impact. 

It means that local councils of towns with populations of less than 50,000 can also use smart
city services with costs that are proportional to the size of the town. 98% of the 8,116 munici-
palities in Spain would benefit; this represents 48% of Spain’s total population.
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Case study:
Infrastructure for the recharging of electric vehicles

Description

Challenge

Approach

Benefits

To boost electric transport and contribute to reaching the figure of one million vehicles in
Spain in 2020.

Endesa establishes a sustainable transport model based on developing technological and
business solutions which focus on encouraging mobility, and specifically on developing in-
frastructure for the charging of electric vehicles by: 

• Active participation in the standardization and approval process of the connection ele-
ments which are essential for charging stations at a EU level.

• Having commercial solutions for vehicle charging to offer clients, having installed around
200 conventional charging stations up to now.  

• The installation of a total of 75 charging stations within the MOVELE project, the govern-
ment’s electricity mobility project to demonstrate its technical and energy viability. Endesa
is the only company present in the 3 cities (Barcelona, Madrid and Seville) taking part.  

• The installation of a total of 13 conventional charging stations at the company’s offices
and in the Smartcity Málaga project.

• European president of the association Chademo, to develop quick charging: Endesa,
along with Cepsa, has set up this type of station in Barcelona. 

Developed economies are facing the challenge of reducing CO2 emissions per kilometre
travelled. In the European context, Regulation CE443/2009 aims to pursue the target of re-
ducing the current average of 160g of CO2/km to reach 95g CO2/km in 2020. 

Using electric transport brings with it better efficiency and lower energy consumption, and
therefore, lower CO2 emissions than a conventional vehicle. 

Administering demand to shift consumption to off-peak hours (charging takes place during
the night, making the most of off-peak rates), taking greater advantage of renewable energy
sources and at the same time, energy dependence on foreign countries.

The vehicle-charging infrastructure, both the conventional and the rapid type, facilitates,
along with other factors (economic and usage incentives) the gradual adoption of electric ve-
hicles by users.

ICT allows vehicle-charging infrastructure to be developed in order to to establish an “op-
timal and intelligent” battery charging: enabling the users to charge the battery according
to their needs, obtain GPS information on the charging stations available or receive the bill
instantly via Smartphone. 
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Smart Metering

The total implementation of wireless devices
that are forecast for 201849, according to current
legislation will result in the installation of
26,300,000 meters and remote management
systems, which could give important savings in
emissions of up to 6.93 MtCO2

50. This reduction
will be mainly due to the features of the meters
– which give information on consumption in
real time – which will encourage the final users
to consume energy more efficiently51 and to
modify their consumption habits. 

Furthermore, the sector will undergo an im-
portant transformation with regards to the wor-
kers, as it will no longer be necessary to read
the meters manually as this will be done tele-
matically. Work tasks will be more orientated
towards the administration and maintenance
of the new functions that the smart meters will

feature, and the development and maintenance
of these functions.  

Even though the impacts measured are more focused on electricity consumption, there are also
smart meters for the efficient consumption of water. 

Further benefits

• To soften the peaks in demand by transforming users’ behaviour into predetermined actions
(programming alarms on consumption, bonuses, rates according to times of use, etc.).

• New savings stemming from remote meters readings, lower administrative costs (automatic
invoicing) or customer service (real time information). 

• Invoicing without having to make estimates; an invoice in real time according to the activity
undertaken. 

Recommendations

• Meter deployment is the first step towards a more efficient consumption, but it is necessary to
provide these meters with attractive features and functions to incentivize their use and thus,
achieve the energy saving estimated. This recommendation is for the residential sector, but it
also has a high impact in the group of large electricity consumers (the industrial sector for
example), where actions have a great effect.

• It is necessary to encourage, at state level, programmes of incentives, subsidies and financial
aid to users to incentivize use and to generate changes in the consumption of electricity. 

• The electricity sector must find ICT partners that can collaborate in determining possible bu-
siness models that can provide services and add value to the users of smart metering. 

49 The Plan for the Replacement
of measuring equipment
which appears in ORDENR
ITC/3860/2007, of 28th De-
cember, by which the electri-
city rates were to come under
review as of 1st January 2008.

50 The calculation to quantify the
emissions avoided has taken
into account the higher de-
mand for energy, especially
because of the use of the elec-
tric car (estimated at approxi-
mately one million cars in
2020) and also the reduction
in emissions that the use of
these would have compared
to petrol or diesel vehicles.

51 The percentage of reduction
due to intelligent consumption
has been considered to be
7.6% in 2020, based on the
results of Energy SmartGrid-
City, Xcel Energy, 2008.

We are at the  beginning of a great revolution in the world of electricity
distribution: the so-called smart networks, which have arise from the
union between electronic technology and the advanced technology of
the electricity sector. Smart networks will radically change not only
the way of managing the electricity network but also the relationship
with the clients. The clients will become an active part of the electricity
system, generating energy and acting on their consumption profile.
Smart networks will improve energy efficiency, thus making a positive
impact on the environment. 

Endesa spearheads this field with the electronic meter and the
Smartcity project in Málaga: the first full-scale “smart city” project
with more than 13 thousand clients, with the target of saving 20%
in energy consumption.  

Andrea Brentan,
CEO Endesa

“
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Description

Challenge

Approach

Benefits

To spearhead the installation of smart meters in Spain, by installing a total of 13 million me-
ters and 140,000 data concentrators, and implementing a system of remote energy distribution
management. Integrated into Endesa’s commercial and technical systems, before 2018.

Endesa is committed to the EU targets on climate change and understands the project to
be a key piece in reducing energy intensity. This is why it has invested in the installation of
smart meters, and is a pioneer in this aspect (As of the date of this report, Endesa already
had deployed more than one million new meters). This is the first real step towards the intro-
duction of smart networks and a more efficient energy model. Endesa’s remote energy dis-
tribution  management solution developed together with Enel (based on a proven and
reliable solution) is adapted both to the requirements of Endesa’s activity and Spanish regu-
lation and incorporates the latest technology available in equipment, communication and
systems. With the aim of making remote energy distribution management technology avai-
lable to the sector and to the standardization process at an international level, Enel and En-
desa have created an open association in Brussels, called “Meters and More”, which already
includes 23 companies around the world, including manufacturers, electricity distributors,
systems integrators and technology providers.

The legislation establishes that all the meters with a contracted power of up to 15kW must
be replaced by remote energy distribution management meters before the 31st December,
2018. The change must be carried out according to the established Replacement Plan. The
remote management system must be operational before the 1st January, 2014.

With an investment of 1,600 million euros and the creation of 2,000 new jobs, the installa-
tion of smart meters will also bring about:

• Improvements in the relationship between the user and the electricity distributor.

• Access to information in real time which will allow the user to be aware of his consumption
and take appropriate action.

• Remote contract management and the possibility of applying flexible, personalized rates,
with the resulting savings in electricity bills and the application of energy efficiency and
energy saving. 

• As to the electricity network, remote management provides reliable information on net-
work performance, thus improving decision-making regarding network exploitation and
information to make progress in the global efficiency of the electricity system. In this way,
it is contributing to decreasing distribution losses while favouring energy demand mana-
gement, thus achieving energy efficiency and CO2 emissions reduction.

an important saving
in emissions of 
up to  

The total implementation of wireless
devices forecast for 2018, according to
current legislation, could give 

6.93 MtCO2
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Case study:
Remote management of water metres

Description

Challenge

Approach

Benefits

The management of a multi-disciplinary team of companies that join their skills together
to develop and deploy the remote management of multi-provider metres.  

The remote reading of water metres which results in a reduction in costs in metre manage-
ment for the client metres (>30%) and which means value M2M services can be offered from
the operator.   

This metre reading solution was developed between 2010 y 2011 and is made up of 3
blocks:

• Radio frequency: communication between metres and Gateway

• GPRS: communication between Gateway and the remote management platform.  

• Platform: receives and classifies all the data coming from the metres to be dealt with at a
later stage

The hardware used was the water metres themselves (6 providers), the communication ga-
teways (5 providers) and the platform equipment.  

The platform software has already been developed and personalized so that it can interpret
the data from different metres. It can be considered as being standard for data treatment.  

Real-time management of water consumption per client. 

The establishment of parametres of water consumption by geographic area. 

The detection of leaks in the pipe systems, which results in saving water.  

The fraudulent activity of consuming a minimum, but continuous amount, of water can be
defined, from the information received by the metre.

Description

Challenge

Approach

Benefits

The irrigators had to turn on and turn off the cutoff valves on their land manually and the
metres were read periodically. 

Automation means that irrigation can be programmed remotely, information on consump-
tion is immediate, the information is centralized and how the equipment is working can be
controlled remotely. 

ABB supplied a complete control and communications system, not only from a technical
point of view but also an economical point of view, to develop and implement “ABB’s Com-
munication Service for Irrigation”, which makes communication possible between equipment
using a local area network on GPRS which is defined, set up and managed by ABB and which
benefits from special agreements with mobile telephone operators to be able to reach the
levels of attention, coordination, maintenance and range necessary.

Improvements in agricultural production by 25%, a 30% reduction in the electricity bill and
a 50% reduction in travelling costs. 

A reduction in water consumption of 47 hm3 a year.

Remote control gives more freedom to the landowners as they have to be present at the
irrigation systems 50% less time (which means they can carry out other activities with a higher
added value, they have more free time, etc.).

Case study:
Smart irrigation

Irrigator Community, Canal del Zújar
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Microgeneration

Introducing microgeneration52 means that electrical energy can be produced in small quantities
and always at points which are close or adjacent to the places where the energy is to be
consumed. The ICT component is small but essential to be able to have the necessary information
on the energy being injected into the network. 

Further benefits

• It gives fewer energy losses along the network as, when it is self-generated, it doesn’t have to
be distributed.

• The increase in small energy generators will yield an annual saving in costs in infrastructure in-
vestment, as less energy will have to be injected into the network.

• The energy generated encourages the use of renewable energy sources (wind power, solar
power, etc.) and reduces dependence on energy from fossil fuels. 

Recommendations

• The investment needed to purchase and install a microgenerator for the residential sector
must be balanced with tax incentives and financial help to promote its use. 

• Implement awareness programmes which will help to trigger a cultural change in people, to
go from being energy consumers to energy generators. 

52 It has been considered that in
2020, 18% of the energy po-
wer will be microgenerated,
APPA and Accenture, 2009.

make it easy to sell renewable
electricity on a small scale to
distribution companies, which
means there can be a reduction
on the dependence on central
generators

Microgeneration systems
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Building management systems (BMS)

The implementation of building management systems53 implies the optimization of electricity
consumption in a wide number of sectors, to a greater or lesser extent, depending on the type
of building54 – offices, shops, leisure centres, health centres and educational centres55 – which
will benefit from these savings. 

These systems cover both hardware devices –sensors for temperature, damp, electricity and air
currents, motion detectors, light timing devices, luminosity sensors, fire detectors and alarms, vi-
deo camera systems, automatic opening and closing of doors, windows, etc, transmission
networks of the data monitored by the sensors, as well as control and data capture systems –
which allow the data monitored to be dealt with, stored and visualized to be able to administer
the correct control of all the equipment in the building.

Further benefits 

• Building management systems (BMS) make it easier to locate breakdowns and failures, and
permit simple supervision from a remote location. 

• Correctly maintaining the building delays its deterioration and reduces the need for repairs.

• These systems contribute to increasing the occupants’ comfort in the buildings, and thus im-
proves their standard of living while they are staying there. 

Recommendations

• To speed up the adaptation of Spanish legislation in the subject of the energy efficiency of
building56 to that of the European policies. 

• To provide specific incentives57 when restoring existing buildings that encourage the application
of specific BMS technology which is technically and economically viable, and to draw up a fi-
nancing model agreed on by all the different agents involved. 

• To promote actions and initiatives that provide smart solutions for buildings launched by
private companies and public administrations, and communicating the positive results in the
three areas: social, economic and environment. 

53 The degree of BMS implemen-
tation: 40% of new offices and
25% of reforms; 33% of other
newly-built constructions (he-
alth centres, leisure centres and
educational centres) and 10%
in building reforms. SMART
2020: Enabling the low carbon
economy in the information
age,The Climate Group for Glo-
bal eSustainability Initiative
(GeSI).

54 The potential reduction in elec-
tricity consumption estimated is
21% for offices, 10% for shops,
7% for health centre, 4% for
leisure centres, 10% for edu-
cation centres, based on the ex-
perience of Accenture in similar
projects, 2008-2011.

55 Consumption breakdown by
sector gives the following dis-
tribution: 50.09% offices,
35.90% shops, 4.76% health
centres, 5.22% leisure centres
and 4.03% education centres,
IDAE 2008.

56 The Technical Building Code, as
a regulatory framework, and the
State Housing and Restoration
Plan 2009-2012 as intervention
programme. The certificates of
buildings’ energy which is obli-
gatory according to Regulation
2010/31/UE (which modifies
Regulation 2002/91/CE), is par-
tially transposed to the Spanish
legal regulation through the Ro-
yal Decree 47/2007, of 19th Ja-
nuary which approves the basic
procedure for certificate awar-
ding for energy efficiency for
newly-built buildings. However,
for existing buildings another
R.D. was to be drawn up (still at
project stage) before 2009.

57 The current methods in energy
efficiency terms (Saving Inten-
sification and Energy Efficiency
Plan) from the Department of
Industry, Energy and Tourism,
E4+, 2004-2012)  does not
represent a direct promotion
of the introduction of BMS.



Smart production systems are presented as an opportunity to deliver quality products
at a significantly reduced cost58, through the innovation of production processes which
could reduce up to 4.61 MtCO2 in Spain in 2020. Moreover, these systems will save up
to EUR 73,853 million in the period analysed in the study, of which 11.3% correspond
to energy savings alone. 

The industrial sector represents 22% of the CO2 emissions in Spain59, due mainly to the intensive
use of the main energy products60 by companies and a demand for energy, with an average
compound annual growth rate of 2.52%61. In 2009, the sector reached an energy consumption of
more than nine thousand million euros a year62.
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58 To calculate the reduction in
CO2 emissions in 2020, Spain
20.20 has taken into account
those stemming from the im-
plementation of frequency in-
verters, climate control smart
systems and advanced illumi-
nation systems, technology
that is included in energy effi-
ciency in the plant section.

59 Inventory of CO2 emissions,
Department of Agriculture,
Food and Environment 2009.

60 The main energy products used
by industrial companies were
electricity (54.2%), gas (27%)
and oil products (13.7%).
Energy consumption survey
(National Classification of Eco-
nomic Activity – CNAE). The Na-
tional Statistics Institute (“Insti-
tuto Nacional de Estadística”)
2009.

61 The National Action Plan for
Renewable Energy in Spain
2010-2015 (PANER), 2010
and own research.

62 Energy consumption in Spain
by industrial companies rea-
ched the figure of 9,682 million
euros. Energy consumption
survey (National Classification
of Economic Activity – CNAE).
The National Statistics Institute
(“Instituto Nacional de Estadís-
tica”) 2009.

Potential impacts

Reduction of 4.61 MtCO2

CO2 emissions

Economic savings 73,853 MEUR (of which, 8,354 MEUR
are energy savings)

Creation and quality 22,800 new jobs creation
of employment

Smart production systems 
Possibilities arise for the creation of around 22,800 jobs in the sector

€22 thousand million

The investment
required to
introduce the ICT
analysed is
around

over the period between 2011 and 2020
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The investment required to introduce the ICT analysed is
around EUR 22 thousand million and has operative and main-
tenance costs of EUR 5.5 thousand million over the period
between 2011 and 2020. 

In turn, the possibility arises of the creation of employment:
around 22,800 jobs in the sector. Specialization in this sector
is more marked and will require qualified personnel to imple-
ment this technology. These workers will be distributed mainly
around the internal ICT services – they will be in charge of
planning, developing and maintaining the ICT considered in
this area – and services contracted to providers; these will in-
clude consultancy, system development and management, ICT
management services, etc. A large part of these jobs will re-
quire high specialization and knowledge of the sector. 

The study has centered on two key opportunities: 

• Energy efficiency in the plant. Electronic systems and devices
that make it possible to improve industrial installation ma-
nagement, resulting in significant energy savings.  

• Smart production systems. Information systems that auto-
mate and monitor industrial manufacturing processes and
manage every stage in a product’s life cycle. 

Energy efficiency at the plant 

The analysis on energy efficiency at the plant has mainly centred on introducing ICT63 that
includes frequency inverters – electronic equipment that allows the speed in electric motors to
be adjusted to the optimum point of working-, efficient climate control systems, including cooling,
pumps and industrial fans, as well as advanced illumination systems64, which automatically manage
movement, occupation, temperature and lighting levels in industrial plants.  

This technology is notable for the savings potential it has of CO2 and energy consumption65,
which favours a return on investment in the short term due to the intensive consumption of
energy associated. 

Further benefits

• An increase in quality through the automation and efficient management in the planning,
operation and maintenance of the industrial installations.

63 Spain 20.20 has considered a
penetration of this technology
in 2020 of approximately 40%
for frequency inverters and
50% for climate control
systems, based on estimates
by ABB and own research. 

64 A degree of 60% penetration
for advanced lighting systems
has been considered in 2020,
based on Efficiency in Indus-
trial Illumination, by Philips,
2007, contributions by experts
and own research. 

64 The potential savings from this
technology is established at
20% for frequency inverters,
40% for smart climate control
systems and 70% for advan-
ced lighting systems. Efficiency
in Industrial Illumination, by
Philips, 2007, estimates con-
tributed by ABB; 2011.

“In times of economic crisis, like now, many
companies which are unable to anticipate
and adapt to change, experience dramatic
difficulties. 

The growing competition in an environ-
ment where prices are dropping will mean
that only those companies that are able to
improve their competitiveness will prosper. 

The smart industrial systems will allow
productivity and product and process qua-
lity to improve, with a lower consumption
of energy and raw materials.”

Carlos Marcos,
CEO Asea Brown Boveri, S.A
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Recommendations

• The ICT analysed requires large investments (particularly for small and medium-sized enterprises)
which can be justified by the savings made, the increase in competitiveness and the recovery
of the investment in the short/medium term. This is why specific financing plans should be cre-
ated, in collaboration with the public sector, with the aim of forming an industrial business
fabric that is more competitive on a global level. 

• The foresight, on the part of industry, to invest in talent. To do this, the recruitment selection
process must be reviewed, as should the planning of the continuous training of the workers,
creating modules with content and providing access to these through the new channels (e-le-
arning) and promoting the use of the funds provided for continuous training by different com-
panies on distinctive training initiatives. 

• Increase the scope of the aid programmes for energy saving and efficiency, including ICT pro-
jects which foresee the introduction of information and related services as eligible initiatives
and incorporate these conditions into the requirements for public purchase. 

• Promote the technology transfer processes, creating a collaborative framework between the
small and medium-sized industrial enterprises, the university and research centres. 

Case study:
Frequency converters 

Description

Challenge

Approach

Benefits

To reduce energy consumption and achieve the ideal temperature at all times in a refrige-
rated meat and cold-meats production company.

Thanks to the frequency converters it is possible to adapt the temperature of the different
zones, according to the exact needs, by using control and gauges which provide information
at all times, which the inverter analyzes and then activates the ventilator and pump motors. 

ABB carried out an assessment to optimize energy consumption in one of the main refri-
gerated meat and cold-meat product production companies.   

Improvements were identified in the cooling, water purification and heat production areas.  

The final result was the replacement of 23 existing motors with high efficiency motors and
the installation of 15 ABB frequency inverters with powers of between 5.5 and 75 kW.

The areas which were equipped were those where most savings could be made and which
gave more quality and comfort to the installation.

Emissions reduction: 317,000 Kg each year.  

Savings in electricity this yields: 572,000 kW a year.

Economic saving: EUR 62,920 each year.

Investment in equipment: EUR 70,000 to be paid back after 1.2 years.

Reduction in maintenance costs. The high efficiency motors require less maintenance and the
installation of frequency inverters protects the motor from any unforeseen circumstances.

Absolute control of the motors and greater adaptation to demand compared to other re-
gulation systems used.  
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Smart management systems

The implementation of smart management systems applied
to production66 offers large savings to the companies in the
sector, savings that are particularly related to the costs of
reworking that come from eliminating tasks with no added
value, the costs of materials rejected during the industrial
processes67 due to manufacturing error, as well as the sa-
vings made in the purchase of raw materials68 due to process
improvement.

Moreover, these systems make environmental management easier
as the established emissions targets can be achieved as the
systems permit the tasks of following, monitoring and uploading
the data related to the environmental parametres. 

It is an ICT opportunity which is linked, especially, to economic
savings, as well as to the creation of employment that this will
bring about. 

The smart production intelligent systems analysed involve the
following technological concepts: 

• ERP: depending on the consumer demand for the products
manufactured, this can plan production on the short, me-
dium and long term, and coordinate the purchasing and
logistics areas.

• PLM: manages the product life cycle (portfolio management, project management, specifications
management, regulation compliance management, etc.) from the moment the idea or concept
is defined to the end-of-life or withdrawal of the product from the market. 

• Manufacturing Execution Systems (MES): comprises the production, maintenance and optimi-
zation of the manufacturing processes. It also allows integration between the company’s pro-
duction processes and the production management system (ERP, PLM).

• Sistemas de control y adquisición de datos (SCADA):receives information from the program-
mable logic controllers (PLC) as well as from other electronic manufacturing devices (motor
controllers and starters, sensors, etc.) so that they are receiving information on the situation of
the factory equipment in real time and this information can be supplied to the MES. 

• Controladores Lógicos Programables (PLC): electronic devices that control the logic functions
of industrial machines, plants and processes.

66 The degree of implementation
has been considered to be
60% for 2020. Information and
Communication Technology in
the Spanish Company 2010,
AETIC and own research.

67 The estimates of reworking
and rejected materials related
to the industrial sector is fixed
at 3.3% of sales, Super Hu-
man Resources: A Census of
Manufacturers, Manufacturing
Performance Institute, 2003.

68 The reduction in the purcha-
sing of raw material is esti-
mated at 10%, Manufactu-
ring Excellence Achieving and
Sustaining Manufacturing
Competitive Advantage using
Lean Six Sigma and PS in a
Box, Accenture 2008.

“We are aware of the important impact our
management has on this country’s sustai-
nable development. One of our contribu-
tions is to incorporate the protection of the
environment into our business by smart in-
dustrial systems, which will also help to
boost competitiveness”.  

Vincent Lefebvre,
CEO Holcim
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Further benefits

• It is easier to integrate the industrial operative processes with those of the company’s business,
thus adapting the production to consumer demand.  

• They provide a higher level of safety at work, as the systems ensure that the legislation is obe-
yed; it also serves as a global database for information on the company’s risk prevention and
for the accident rate data and risk calculations. 

• It means the products can be personalized going on the wishes of the consumers, who are
more and more demanding.

Recommendations

• Given the initial investment required, it would be necessary to set up state help programmes
in collaboration with the sector to support small and medium-sized enterprises in the process
of implementing the ICT analysed. This measure would make most of the Spanish business
sector more competitive. 

• Making the traditional production systems compatible with the new smart production systems
needs a process of adaptation so that there is no temporary loss of competitiveness for the
company that is introducing it. 

Information systems that permit
the automation and monitoring
of the industrial manufacturing
systems and the management
of each of the stages in the
product life cycle 

Smart production systems
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Case study:
High Level Control (HLC)

Description

Challenge

Approach

Benefits

The aim to be achieved was to improve energy efficiency and the reduction of greenhouse
gas emissions.

Given the high impact that energy prices have on the cost of our final product and the con-
tinuous rise in energy prices, it was necessary to find formulae that could improve our com-
petitiveness. 

The solution implemented is an expert solution, integrated into the process control
systems in our plants to control the furnace and the mill, it helps the operators and guarantees
the processes run more efficiently. 

Time-frame: 2 years; investment: 3.5 MEUR in the preparation of electrical and control
systems + 1MEUR in instrumentation and HLC. 

Developed on platforms on different manufacturers (ABB) and in the process of develop-
ment in others (Siemens).

A 2.5% reduction in CO2 emissions 

It has meant a 4% saving in electrical energy and 6% saving in thermal energy.

Economic savings of 600,000 €/year in a plant of 1,000,000 Tn/clinker.

More stability in the operation and therefore, lower maintenance costs.  

It allows a higher consumption of alternative fuels rather than fossil fuels.

Case study:
Control of paper mills

Description

Challenge

Approach

Benefits

To improve the productivity of a paper mill and reduce greenhouse gas emissions at the
same time that cogeneration is established in the production process more effectively. 

The handling and control of the information through the installation of production system
ICT will optimize all the sub-processes to increase the system’s efficiency.   

ABB supplied an integrated control system to optimize productivity and obtain maximum
energy efficiency in Holmen Paper, Madrid.  

The capture and communication of data on pressure, flows, temperature, etc. of thousands
of instruments and sensors.   

Total centralized control of consumption in real time. 

It allows the management of 100% of the recycled paper and recycled water which makes
it possible to optimize cogeneration energy and result in a large reduction of CO2 emissions. 

The productivity record, e.g. 1,977 metres of paper/minute (PM62).

Better qualified personnel and a decrease in manufacturing risks.  
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69 ANADIF, Spanish Association
of Warehousing and Physical
Distribution Companies (“Aso-
ciación  Española de Empresas
de Almacenaje y Distribución
Física”), 2011.

70 The Environment in Europe:
State and Perspectives 2010,
European Environment Agency,
2010

71 The road in figures The Spa-
nish Road Association (“Aso-
ciación Española de la Carre-
tera”), 2010.

72 Road transport is the most pre-
dominant means of transport:
in 2004 it absorbed more than
90% of domestic passenger
traffic and 84% of goods traffic
Strategic Infrastructure and
Transport Plan (“Plan Estraté-
gico  Infraestructuras  y Trans-
porte  (PEIT)”), 2007.

73 At national level, the Strategic
Infrastructure and Transport
Plan (“Plan Estratégico  In-
fraestructuras  y Transporte
(PEIT)”) 2005-2020 from the
Department of Public Works
and transport policy in Spain

74 Among the European initiatives
are: 2nd Marco Polo Programme
FREILOT (Urban Freight Energy
Efficiency Pilot) ERTICO- ITS
(Public-Private programme
centred on the technological
development of intelligent
transport systems), Intelligent
Transport), among others.

75 Business As Usual (BAU) 
scenario.

Potential impacts

Reduction of 13.42  MtCO2

CO2 emissions

Economic savings 94,573 MEUR (of which, 8,673 MEUR
are energy savings)

Creation and quality 20,900 new jobs creation
of employment

The transport sector in Spain had revenues of EUR 60,300 million in 2010, that is to
say, 6% of the GDP69. It is also responsible for 24% of CO2 emissions which places
Spain as the country in fourth position in emissions volume in this sector70. In
addition, it is the European country with the highest amount of motorway per inha-
bitant71, which encourages 90.6% of passengers and 84% of goods to use this means
of transport when travelling72. In this respect, various initiatives have been launched,
both at a national level73 and a European level74 with the aim of reducing CO2 emis-
sions in the sector. 

Introducing the ICT analysed in the study could result in a reduction of up to 13.42 MtCO2 in
2020 (some 6.3% lower emissions that what could be expected should everything remain as it
is now75), as well as accumulated economic savings of nearly EUR 94,573 million over the
period analysed, of which 9.1% would correspond to energy savings. The investment required
is more than EUR 73,800 million with maintenance and operating costs of EUR 8,900 million.

Furthermore, the study carried out indicates that the ICT opportunities identified in this
area could trigger the creation of 20,900 new jobs up to 2020 in the sector of transport so-
lution providers. 

An important factor that should be taken into account in this area is the improvement in road
safety that ICT brings about. In this respect, it has been determined that there would be a re-
duction of around 650 road traffic accident victims76 in 2020 compared to the number of
victims there would be should the ICT analysed not be introduced. 

The so-called smart transport intends to improve energy efficiency in the transport vehicles,
this way reducing the associated operating costs too, increasing efficiency of transport ope-
rations and/or reducing the total number of kilometres travelled by lorries. 

Smart road transport 
Smart transport aims to improve the energy efficiency of its transport vehicles
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The study has centred on three key opportunities:

• Smart road transport: these are information
systems that allow communication in real time bet-
ween the different agents involved: the vehicle, the
driver and the infrastructure. These systems help
to simplify, improve and optimize the management
of the vehicles, the operations and the load being
transported.

• Contactless systems: these are systems that don’t
need any kind of manual work to identify them,
for example, the RFID77 tags, which are generally
used to locate objects that are frequently moving.
Identifying and tracking the object is automatic,
as is the information regarding the characteristics
of this object. 

• Intermodality: designates the mode of transport when
freight or passengers are being transported by two
or more modes of transport. In the case of freight,
this would not be handled when being transferred
from one mode to another. 

Smart road transport 

According to the study carried out, the biggest saving potential for CO2 emissions comes from
implementing smart road transport systems, as this could result in emissions savings of 10.7
MtCO2. As well as its implied important environmental impact, this technology would also make
savings in maintenance and repairs, due to reductions in time (space reservations, tracking
systems, operating productivity), and even due to the reduction in insurance payments which
using these systems would bring about. 

As far as employment is concerned, it is estimated that the introducing of these systems would
create jobs in the road control centres, as well as in the e-Call system control posts, which handle
incidents on the road. 

76 The study is based on statistics
on fatalities per accident in
transport vehicles, from the
National Statistics Institute
(“Instituto Nacional de Estadís-
tica”) and the data on the effi-
ciency of emergency systems
(e-Call) from the European
Commission (Impact Assess-
ment in the introduction of the
eCall Service, European Com-
mission, November, 2009), and
own research.

77 Radio Frequency Identification.

“MRW very much appreciates the opportunity we have been
given to take part in the ICT and Sustainability Commission
to draw up the Spain 20.20 report, with which we aim to
make companies, public entities and the society in general
aware of the need to promote the use of technology as a
means of creating greater social and economic prosperity
in the country. 

The speed at which the new technology is adopted is fun-
damental to be able to guarantee future sustainability. This
is why studies like this are important; studies that are
based on tried and tested data and successful business
cases, which help to make the real benefits tangible.”

Francisco Martín Frías,
Chairman MRW
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The exchange of information and
communication between the vehi-
cle, the driver and the infrastructure
includes various applications which
have been analysed, such as the
operations management systems,
which can reserve loading and of-
floading bays and re-plan routes in
real time; diagnosis and preventive

maintenance systems, which can anti-
cipate serious mechanical breakdowns

and identify serious mechanical faults in the workshop;  assistance systems for environmentally
friendly driving, which help to make driving more efficient without having to modify the engine;
and the e-Call systems78 which use sensors to recognize impacts and automatically and imme-
diately connect to emergency services, thus reducing the time it takes for the accident victim to
receive attention. 

Further benefits 

• With regards to vehicles and operation, the ICT analysed offers preventive maintenance of the
fleet, which reduces repair costs and gives the vehicle a longer useful life, a lower risk of break-
down on the road and an optimization of time and an increase of coverage range as the route
is planned dynamically. 

• With regards to the driver, road safety is improved as there is a quicker response time in the
case of an accident and, thanks to the improvements in the mechanical condition of the vehicle,
it is less likely for there to be incidents on the road. There are systems that mitigate head-on
crashes, as well as monitoring the height of tunnels and bridges to avoid collisions and other
traffic incidents. Moreover, the driver has information that allows them to assess their driving
and improve it (through average speed registers, rest time, etc.).

Recommendations

• The smart transport systems include a wide range of devices with different technology that re-
quire communication standards to be determined to be able to guarantee the interoperability
of the systems. Homogenizing the exchange of information would make collaboration between
the agents easier and allows synergies to emerge. 

• The aim should be to come up with a model that simplifies the relationships and the decision-
making, in order to provide a better transversal collaboration between the drivers and the
companies to improve range, increase load factors and lower costs. 

• IWe encourage people to share experiences and boost pilot tests through public-private co-
financing as this would back up the technical viability of the systems and generate confidence
among the agents involved. 

• It will also be necessary for the emergency services to adapt to the new devices for these to be
properly effective. 

78 The European Commission es-
tablishes a degree of adoption
of the obligatory e-Call systems
of 42% by 2020.   



Spain 20.20
The potential for Spain 20.20 by area anaylzed

Smart road transport 

67

Contactless systems 

Introduction of contactless systems in the logistics79 sector can increase the average goods
vehicle load by 53%80 which would mean a reduction of 0.12 MtCO2 emissions in 2020 by
optimizing the load journey, as well as accumulated economic savings81 of EUR 712.400
million. 

Furthermore, by introducing these systems, jobs would be created from the need to tag the
goods with RFID stickers, as well as from the processing of the information associated with the
transportation of the product.

Further benefits

• Improvements in product security and more deliveries made on time.   
• Reduction in the possibilities of stock rotation.
• Improvements in product tracking and reduction in the number of claims presented.
• Elimination of unnecessary deliveries.

Recommendations

• Adapt the new trends in logistics to the current road infrastructure by installing remote identi-
fication systems at toll booths which would help to monitor the load levels of moving vehicles,
thus making dynamic route planning easier (for example, the increase in the load indexes in
operations in progress).  

79 The study is based on a degree
of RFID penetration of 59% for
2020, according to the Current
State of RFID in Spain. IBM
and IdTrack, 2007

80 Estimates given by MRW and
Logistop at expert meetings,
2011.

81 Data on economic savings is
the accumulated savings over
the period 2011-2020.

Contactless systems are systems
that do not need any manual
identification work, such as the
Radio-Frequency Identity
systems (RFID) which a generally
used to track objects that are
frequently moving
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Intermodality

Adopting intermodality82 has been backed and promoted at both state and European levels
with the aim of reducing the high concentration of road freight transport in order to redistribute
it among other modes of transport.83

Transferring freight to other transport modes means a re-ordering of the elements in the supply
chain, meaning road transport becomes the link for delivering and collecting the goods as most
of the freight transport operations is carried out by rail, and to a lesser extent, by short-distance
shipping. 

The opportunity analysed84 would imply the creation of jobs for workers to control and monitor
the systems, for suppliers associated to the industry in question (components manufacturers,
software developers, etc.), as well as for personnel to maintain these systems. 

Otros beneficios

• A reduction in congestion on road infrastructure which in turn, would result in a lower road ac-
cident rate.

• An increase in current levels of interoperability which would make it possible to make the
freight rail network comparable to international standards.

• It would help to develop maritime transport, allowing the port services to be the connection
point for sea highways, and the combined railway-road transport mode (accompanied or not)
across the great seaways such as the Mediterranean and the Atlantic.

Recommendations

• To take actions that promote the criteria of safety, protection and sustainability as a complement
to the traditional criteria based on deadlines, costs, and delivery times. 

• Spain is at the forefront of technology concerning high-speed transport; it should make the
most of this advantage to adapt future railways and freight transport stations to be able to
handle intermodality. Having said that, it is essential to review the priorities between passenger
transport and freight transport in the railway sector. 

• The transition from the current unimodal transport model to intermodal transport requires the
friction costs from changing from one model to another to be identified, quantified and valued,
as high costs in this area could bring about high prices, long delays, less reliability with regards
to deadlines and fewer quality services. 

82 The results obtained were ba-
sed on the projection of the
total volume of business in the
transport sector in Spain over
the last ten years, according
to the National Statistics Ins-
titute (“Instituto Nacional de
Estadística”).

83 The Strategic Plan for Infras-
tructure and Transport in Spain
2005-2020 launched by the
Department of Public Works,
to increase rail transport by up
to 10%, reaching the maxi-
mum target of 45,000 Mt-km
of total rail traffic in 2020
2nd Marco Polo Programme
launched by the European
Commission 2010-2013 to
transfer 60,000 Mt-km of road
transport to other means of
transport.

84 The study is based on an ICT
percentage facilitator of 40%
intermodality, set out by Ac-
centure with experts in the
sector.
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Services for people

85 The calculations for journeys
avoided are made using as a
base the average distance of
500m from a medical centre
for 30% of the population, 2
km for 60% of the population
and 15 km for 10% of the
population, according to es-
timates by the Department for
Health, Social Security and
Equality, and own research. 

86 44.3% of the population suf-
fer from at least one chronic
illness, requiring 77% of the
health system’s resources,
according to Osakidetza from
the Basque Local Govern-
ment, 2011.

Information and communication technology have become a basic and 

indispensable pillar in society

Potential impacts

Reduction of 1.36 MtCO2

CO2 emissions

Economic savings 122,958 MEUR (of which, 1,054 MEUR
are energy savings)

Creation and quality 47,000 new jobs creation
of employment

ICT applied to services for people could mean potential savings of up to 1.36 MtCO2

compared to the emissions anticipated in a BAU scenario. These savings mainly come
from the potential patients85 not having to travel to the medical centres (primary health
centres, hospitals, doctors’ surgeries), as well as from the logistics associated with
replacing the “in person” model for a virtual model, in the case of e-learning.  

The estimated accumulated economic savings are more than EUR 122,958 million, of which 0.8%
corresponds to energy savings as there is a lower fuel consumption due to fewer journeys made.
A large part of these potential savings for the health system are a result of the reduction in hos-
pitalization and non-planned consultations, especially among the collective of chronically ill pa-
tients86, which, to a large extent, could be a consequence of using ICT in this area.

The estimated investment amounts to EUR 8,000 million, with operating and maintenance costs
standing at approximately EUR 22,000 million. These calculations are for the period between
2011 and 2020. 

Introducing ICT in this area could result in the creation of 47,000 potential jobs in Spain. 

8.1% of the GDP

it is estimated that in 2020
public spending on health
will stand at almost 
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The study has focused on three key opportunities: 

• e-health: using information and communica-
tion technology as a way of providing medical
services, no matter the location, for both
those offering the service and for the patients
receiving it, and the information needed for
the assistance87. 

• e-learning: learning and teaching services
through ICT88.

• Remote assistance: providing social care89

services via ICT at home and without the
need for either the professionals or the care
receiver to travel. 

e-health

Public spending on health represents 7.23%
of GDP (including long-term care), with al-
most EUR 76 thousand million and 600 thou-
sand health care workers. It is estimated that
in 2020, health spending will stand at almost
8.1% of GDP90.

In the health sector, ICT is more and more
present and allow the services offered to be
more personalized and adapted to the pa-
tient’s needs without the necessity of trave-
lling to doctor’s appointments or unnecessary
hospital stays. 

The range of services offered will tend to rise
and the number of users too. It is estimated

that by 2020, 19.2% of the population will be over 65 years of age, compared to 16.8% in
201091; facing this potential anticipated demand will mean having to increase the levels of ef-
ficiency that ICT can offer.

It is estimated that within the scope of this opportunity, out of the 47 thousand potential jobs
that could be created, almost half of these – around 26,000 jobs – will be created from technology
solutions applied to e-health, as well as around 12 thousand jobs connected to maintaining this
technology in the different health care centres as a direct result of its implementation. 

87 Included in e-health are medi-
cal remote consultations and
electronic prescriptions.

88 What was considered was the
training given in companies
(continuous training) and trai-
ning in universities (regulated
education). 

89 Those that include certain
tasks that could be difficult gi-
ven the limited functions of re-
mote assistance and remote
monitoring of elderly people in
their homes and via connecting
systems and communication
devices (cameras, sensors and
panic alarms, including the
creation of alarms).

90 According to the criteria of the
SHA (OCDE/EUROSTAT/OMS)
provided by the Department of
Health, Social Security and
Equality.

91 National Statistics Institute (“Ins-
tituto Nacional de Estadística”).

“Information and communication technology
has become a basic and indispensable pillar
within society. The social and economic be-
nefits that ICT can provide are infinite: from
helping people with different abilities to be
able to get around their town better, adminis-
ter procedures efficiently and quickly, to
being able to successfully cope with spatio-
temporal barriers in a world where mobility
and globalization are now a reality, thus hel-
ping create employment and a lasting and
sustainable economic growth.”

Luis Neves,
Vice Chairman of Corporate Responsibility

Deutsche Telekom
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Further benefits

• It makes the model more inclusive, which will affect all the agents (health workers, adminis-
trative staff, health technology industry workers, patients) in a system in which the patient
will be the centre. 

• It improves the quality of the service by reducing waiting lists and increasing the time that
doctors have to attend to each patient. 

• It improves the preventive element of thee health service as more diagnoses can be made in
less time.

• The collective of chronically ill patients will benefit from quality health care from the comfort
of their own home, which avoids sometimes unnecessary uncomfortable journeys and/or
hospital stays as the health workers have the possibility of checking and monitoring the patients
in real time.

• It increases the efficiency of the management and running of health centres (diagnoses and
tests are not duplicated with the same frequency, reports are made more quickly, medical
records can be consulted in real time, etc.) which will help to optimize the health budget. 

Recommendations

• The provision of e-health is not based so much on the technology needed to make it a reality
(most of this technology is available now), but on the organizational structure of the health
system itself. In this respect, what has to be redefined is the way the resources are coordinated,
the exchange of information, the kind of services provided, etc. of the health care processes
depending on the current management possibilities ICT gives, in order to optimize resources
and improve the service provided.

• It is important to provide the technological infrastructure required (both concerning the
communication standards and the access to patient information from any centre, and that
there are security guarantees regarding this information), so that integrating the system goes
ahead without difficulty, based on interoperability between the agents involved (health centres,
patients, etc.). 

• Investing what is required in e-health ICT will mean that the budget for health over the next
decade will be held at bay, because an ageing population will result in a large increase in the
number of chronically ill patients who have specific health needs. 

• People should be made aware of the real benefits of ICT applied to the health sector through
testimonies and pilot tests carried out on patients, as well setting up the mechanisms and con-
trols (protection guarantee and data privacy) which are needed to gain the trust of the people
involved in the health system. 

• Set up, in a short space of time, a system to store, exchange and administer images, as the
services based on remote diagnosis using high resolution images are the ones that have a
higher degree of implementation. 

• Develop e-health solutions that are very user-friendly so that health workers and patients do
not need a lot of training to be able to use it correctly. 
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Case study:
E-prescriptions

Challenge The “Balearic Islands Health Service” ("Servei de Salut de Les Illes Balears") issues approximately
1 million prescriptions on paper every month, of which around 70% correspond to chronically ill pa-
tients who require repeated treatments. With an increase of 6% of the number of prescriptions over
the last few years, the prescription issuing system has had to be replaced with a more efficient one. 

The new service was introduced in January 2006 and has been in operation on all the Ba-
learic Islands since November 2008. Its main features include: 

• The electronic prescribing system means that both the prescription for the complete treat-
ment, as well as the dispensing, endorsement and invoicing of the medicine can be carried
out electronically, using the new information and communication technology. 

• At the moment, 70% of the dispensing of medicines to patients at health centres is carried
out in electronic format. 

Medicines are used rationally and prescribing medicines based on their active ingredient
is encouraged, as is dispensing generic medicines. 

People have better access to the prescription.

The quality of the prescription is improved as it includes electronic elements along with
the clinical elements.

Information on the pharmaceutical characteristics of the processes can be obtained in real
time, which makes them easier to analyse and administer. 

The patient remains loyal to the assigned treatment.  

Patient assistance management is improved, meaning administrative consultations in the
health centre can be avoided. In the first year, a study of 148,312 patients showed that using
electronic prescriptions (e-Rx) produces a drop in the frequency visits are made to the health
centre by 8.9% for medical consultations and 11.8% for consultations with the nurse. 

Benefits

Approach

Case study:
Remote diagnosis or therapeutic committee

Challenge

Approach

Benefits

The reality of the fact that the Balearics are islands means that the geographical limitations
add another complexity to the difficulties that already exist. The main point of the remote com-
mittee is that any patient from the region who is undergoing a diagnostic or therapeutic process
for complex pathologies that require multi- and interdisciplinary approach can have their case
commented on a forum of experts without the need for the patient to make unnecessary journeys. 

To illustrate this, there is the case of how this type of method can be applied in the meeting
of the Committee for Bone Tumours (“Comité de Tumores Esqueléticos –COTMEs-“):

• This committee has been meeting weekly from 1996. However, since 2006 it has met in the
form of a remote committee, which means that using videoconferencing, various hospitals
can connect and discuss issues, which means that no travelling is required, and diagnoses
and the application of the treatment to the patient can be carried out more quickly. 

Savings in the costs associated with the journeys and travelling that can be avoided.

Improvements in the medical diagnosis, as the cases are shared with a group of experts. 

All the experts are helping the patient, thus improving the service offered. 

The whole process is speeded up; unnecessary tests and vital journeys are avoided.
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Case study:
Accessible medicine project

Description

Challenge

Benefits

The Act 29/2006 dated July 26th, on the guarantees and rational use of medicines and he-
alth products, reflects these criteria and procedures and sets out that “the prospectus must
be legible and clear, be able to be understood by the patient using a minimal number of
technical terms”. Fulfilling the requirement “to be understood by the patient” may be com-
plicated when the user has some kind of disability (for example, be visually or physically im-
paired) or does not understand the information (for example, an elderly person with cognitive
deterioration).  

Carrying out an experimental study aimed at improving the standard of living of disabled
and elderly people, by providing better access to the information contained on the prospec-
tuses of medicines through new information technology. This study guarantees an optimal
combination of applications, mobile telephone technology and support products to improve
access to the information that comes with the medicines. This way, these users can understand
the information which they otherwise would have difficulties understanding. This results in
the patients following the treatment better and increasing the effectiveness of the medicine.  

Representatives from disability associations (Fundación ONCE, CERMI), from industry
(FARMAINDUSTRIA, Vodafone) and from Official Entities (CEAPAT and AEMPS) took part in
the project. 

The medicine packaging has a bar code on it (currently one-dimensional but in the future,
it is expected that they will be tagged with bi-dimensional codes). The user opens the appli-
cation “Accessible Medicine” installed on their personal mobile device, and photographs
the code using the camera. The application connects, via the Internet, to a website that con-
tains information on the prospectus. If the user requires some kind of technical or product
support -for example, a screen reader or magnifier-, this would have previously been installed
on the mobile and adapted to the disabled user’s preferences

Users with disabilities and elderly people have noted the usefulness of this technology, as
it is user-friendly and gives them a higher degree of personal independence.

It is easier for the patient to follow the treatment and errors that may come about with
prospectuses in the conventional format are reduced. 

Approach

19.2 %
it is estimated that in 2020, 

of the population 
will be over 65
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Case study:
Digital medical records

Challenge

Approach

Benefits

The Digital Medical Records project was born in Spain within the National Health System.
It consists of introducing systems and technology to create an electronic health register of
the patients with the right to access the public health service who can be visited by any pro-
fessional from Primary Care, Specialized Care and Social Health Care. 

The end-to-end solution which the Digital Medical Records project gives includes: 

• Implementing a health information digital platform becomes a necessity in order to pro-
vide a more adequate attention to patients. 

• People can receive responses when they are away from the Region where they normally
receive medical attention.

The first phase of this project led to the creation of a pilot study, in which technicians from the
Department for Health, Social Services and Equality, the Autonomous Community of the Balearic
Islands and nine other autonomous communities participated. At this moment, la Rioja, Valencia
and the Balearic Community are being used as the scenario to pilot this project. 

It improves the quality of the medical and administrative service. Increase the medical
practice and quality of the clinical work. 

People have better access to the Balearic Islands’ Health Service ("Servei de Salut de les
Illes Balears") ensuring the continuity of the assistance.

Patient satisfaction is increased as the quality of the service received is improved.  

There are savings in costs as incorrect treatments due to omission or not knowing about
certain aspects of the patient’s medical history are eliminated. 

More costs are saved from not duplicating medical tests. 

The productivity of medical workers increases as the response time is short either because
they are able to access the patient’s medical records quickly or because they do not need to
create a new one. 

Costs are saved from unnecessary hospital admissions. 

e-learning

Public spending on education represents 4.68% of the GDP at almost EUR 50 thousand million,
and around 800 thousand teaching professionals work in this sector92. Spanish companies are
placing more and more value on education and it is estimated that by 2020, 85% of workers will
need to have qualifications to the equivalent of Intermediate Qualification Occupational Training
(“Formación Profesional de Grado Medio”) or “Bachillerato” (school qualification taken at 18
years of age approximately) to be able to get a job93.

The analysis of this technology within a business and university scope includes the virtual
classroom and virtual campus, digital collaboration areas and the creation of digital content.

Implementing this technology94 could result in the creation of one thousand jobs, as these will
be required to create and develop virtual training content.

92 IIt includes university, non-uni-
versity and occupational (“for-
mación professional”) educa-
tion, as well as the financial
areas. It represents a 9.9% in-
crease compared to the pre-
vious year. Department of Edu-
cation, Culture and Sport, 2010. 

93 Proposals for a social and po-
litical pact for education. De-
partment of Education, Culture
and Sport, 2010. 

94 The degree of penetration of
e-learning for 2020 in conti-
nuous education is 46% ac-
cording to the Élogos Founda-
tion and own research; in
university education, it is 37%
according to the Department
of Education, Culture and
Sport, and own research.
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Further benefits

• At this current situation of high unemployment, virtual education offers the chance to gain qua-
lifications in the areas demanded by the work market much more comfortably (lessons can be
received with the student being away from the classroom and adapted to the student’s timetable). 

• The content of the course can be personalized for each student depending on preferences, learning
speed and knowledge acquired. This factor makes it fundamental as it also means the student can
balance work and personal lives, as it is the students themselves who organize the course content. 

• It collaborates actively in conciliating work and personal lives as travelling is not necessary and
the course can be followed according to the time the student has available (stopping the
course and re-starting at a later date). 

• The infrastructure and logistics needed to provide the education when it is taught in the class-
room (material used and other types of services required, such as organization, travelling ac-
commodation, food and travel expenses, the classroom itself) are higher, which means e-
learning has lower costs. 

• It favours the universal aspect of education as virtual learning can reach an unlimited number
of students within Spain, and in the international context, closing the digital gap will allow
access to education. 

Recommendations

• It has to be ensured that there is enough capacity to create content to be able to respond to
the companies’ training demands. In this respect, what should be encouraged is training
people who can develop the content required.  

• The companies and e-learning content developers should establish precise mechanisms to measure
and certify the knowledge acquired by the student, and these certifications should carry guarantees. 

• Define the mechanisms needed to produce a cultural change in Spanish companies so that they
are encouraged to adopt e-learning education for their workers and to increase training in ICT in
all the sectors, transversally. One mechanism to do this is by the public administration starting to
use e-learning so that public workers can acquire qualifications.

it is estimated that in 2020

of the workers will
need qualifications equivalent

to “Formación Profesional
de Grado Medio”
or “Bachillerato”

85%
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Remote care

The number of remote care users in Spain quadrupled in the period between 2002 and 2008; re-
aching the figure of 400 thousand users95. ICT can play an important role in helping with the
ageing population and the predictable growth in demand96; remote care will be in the spotlight
as it is an element that can guarantee personalized care and offer quality services. 

Implementing this technology97 could result in the creation of more than 8,000 jobs in this field,
in the different centres where remote care operates. 

Further benefits

• It improves the users’ standards of living as far as functional matters are concerned (they are
more mobile and have a higher degree of independence) and in affective matters (they feel
more protected and safer, and have a higher self-esteem), which means that they can integrate
into society for longer, and participate in the economy and in society with fewer limitations. 

• It allows the users to be monitored in real time, the quality of the monitoring being better (es-
pecially for those with chronic illnesses) and having a lower cost. 

• It offers the users new services with added value and quality. 

Recommendations

• Via promotional media campaigns aimed particularly at the elderly and other collectives who
are less familiar with technological devices, advertise the good points and features of remote
care, as well as promoting specific training in ICT. 

• The degree to which the available assistance services are developed will speed up the success
of the implementation of this technology. 

• It is important to continue to increase the budget for remote care and guarantee this service
to the elderly and other collectives that require it; a service that offers quality and efficiency. 

• The service must be made homogenous between the different geographical locations so that
the infrastructure and operating costs can be balanced on a national level and the differences
in the public prices of remote care can be eliminated. 

95 The Institute for the Elderly and
Social Services (“IMSERSO”):
Elderly people in Spain, statis-
tical data from the State and
by Autonomous Communities,
2009.

96 The number of people aged
between 65 and 80 will in-
crease by almost 40% bet-
ween 2010 and 2020, which
is why the needs for assis-
tance services will increase
markedly, according to esti-
mates made by the National
Statistics Institute. 

97 The degree of penetration for
remote care in 2020 is 21%
according to The Institute for
the Elderly and Social Services
(“IMSERSO”), The Federation
of Municipalities and Provinces
(“FEMP”) and own research. 

400 thousand

between 2002 and 2008
the number of remote
care users reached 
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Case study:
GlucoTel, on-line diary for diabetes

Description

Challenge

Approach

Benefits

People who suffer from diabetes mellitus have to take insulin and regularly check their
blood sugar levels.

"GlucoTel" is a diabetes control system. It is a technological solution that has been deve-
loped by Deutsche Telekom, T-Mobile and BodyTel Europe. It documents in a diary the pa-
tient’s blood sugar levels automatically and on-line. 

Deutsche Telekom integrates this project into T-City with the aim of, on one side, making
the patient’s life simpler and safer, and improving the quality of their life; and on the other,
making the doctors’ work easier and managing to improve efficiency and patient monitoring.
Bluetooth transfers the data to the database – all that is needed is a mobile telephone with
Bluetooth. An alarm is set off should the values exceed the limits and only those people who
are authorized have access to the data. The project is running in Germany and is a pilot project
is being carried out in Hungary.  

A considerable reduction in paper consumption, consultation time is optimized and pa-
tients can be monitored. 

A considerable decrease in the costs of paper and, consequently, in the loss of forest areas
and water consumption. A decrease in CO2 emissions due to the decrease in travelling to ap-
pointments and/or for medical attention. 

Benefits for patients (safety, quality of life, immediate diagnosis, immediate action), benefits
for doctors (access to patients’ monitoring in real time, optimization of their time, immediate
action). Confidence, security, peace of mind.

Case study:
Remote monitoring of chronically-ill patients

Description

Challenge

Approach

Benefits

The people in charge of Health Services in most of the developed countries are facing the
challenge of an ageing population with the resulting exceptional increase in chronically-ill
patients at the same time that the economic resources assigned are decreasing. Using ICT
technology can and must contribute to relieving this big problem.  

The implementation of radio frequency systems at the strategic points of 16 automated
treatment postal centres.

The end-to-end solution supplied by Ericsson includes:

• The medical parametre sensors associated with chronic illnesses such as COPD - chronic
obstructive pulmonary disease, cardiovascular problems and diabetes, among others. 

• The communications module that receives the measurements and transmits them to the
medical centre via mobile networks. 

• The health system that processes the measurements and brings them to the attention of
specialists when required. 

Furthermore, Ericsson has experience in HIS (hospital information systems) and the intercon-
nection of these with the whole health system, as well as in the development of specific services
regarding digital medical records and the electronic prescription and previous appointments.
This experience mainly comes from the national project which took place in Croatia.

Reduction of the number of journeys that chronically-ill patients have to make to receive
primary and specialized care means that in the medium-term, fewer health workers are re-
quired, and generally speaking, the patients’ quality of life improves.

All of the above implies economic savings in health budgets and savings in fuel. 
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Description

Challenge

Approach

Benefits

Case study:
Products and services for people with disabilities and special needs

Design and develop products and services which can widen the access to communities for
people with special needs (differently abled people, the elderly, chronically-ill people, victims
of domestic violence, etc.), which gives them a better quality of life and allows them to live
independently for longer. In Spain, the number of people with disabilities reaches 3.8 million.
Of these, 1.064 million have hearing disabilities and 979,000, visual disabilities. In addition,
there are more than 7.9 million elderly people (17% of the total population).  

Vodafone España is committed to broaden ICT's social benefits. To do this, it is backing
the idea of communication that is accessible and barrier-free, and which attends to people's
different needs so that they can choose how to communicate, independently and freely, easily
and comfortably, providing useful and user-friendly products and services to those collectives
with special needs.  

It offers products including screen readers for people who are blind or visually impaired,
special rates and solutions that turn voice into text for people who are deaf or have hearing
difficulties, magnetic loops that prevent interference for people with hearing aids, specially
designed telephones for the elderly, etc. 

In addition, acquiring or requesting information on these products and services is carried
out in places that are easy to access, including the Internet and the Vodafone Spain shops
themselves, which have accessibility management systems installed, certified by the Spanish
Association for Standardisation and Certification (AENOR). Vodafone was the first company
in Spain to obtain this certification for a network of shops. 

These social products and services favour the inclusion of disabled and dependent people
by contributing to access to ICT and thus, reducing the digital divide. By accessing these pro-
ducts and services, disabled and dependent people have similar chances to getting jobs,
participating in leisure activities, accessing culture and public services, etc. no matter what
their sensorial, physical, cognitive capacity is, or if they are elderly. 

Further benefits: 

• Social reputation, achieved as a result of assessment from different stakeholders.

• The pride the employees feel at belonging to this company.  
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Cloud computing

98 The initial investment needed
to use this technology is esti-
mated at 4,172 million euros,
which mainly goes on consul-
tancy services to define the
cloud computing business
strategy, migrating environ-
ments, etc. Companies that
use cloud computing will pay
a fee for the contracted servi-
ces; investment in cloud com-
puting is made by the service
providers and not the compa-
nies using the services. 

The initial investment is one of the cloud computing main advantages for small and medium-sized enterprises

Potential impacts

Reduction of 2.52 MtCO2

CO2 emissions

Economic savings 211,288 MEUR (of which 7,069 MEUR
are energy savings)

Creation and quality 62,300 new jobs creation
of employment

The term cloud computing refers to all applications and services that run on a distri-
buted network using virtual resources. They are accessed through common Internet
protocols and network communication standards.

These applications and services -which can be infrastructure services, development platforms
and/or software applications- are "hosted in the cloud". It is the service providers that offer
cloud computing and are available on demand, through the Internet. 

Implementing cloud computing in 2020 would yield emissions savings of 2.52 MtCO2 compared
to what we could expect if the current trend were to continue. 

Furthermore, there are potential accumulated savings of more than EUR 211 thousand million,
of which 3.3% are attributable to energy savings, compared to operating and maintenance costs
of EUR 83,400 million in total from 2011 to 2020. The initial investment98 is a lot lower as the costs
are mainly supported by the companies (pay for service); this feature is one of the main advantages
cloud computing has for small and medium-sized companies (who are so important in the
Spanish business make-up), as well as encouraging the appearance of new businesses.

it is estimated that in 2013 a
of company's ICT

spending will be on 
cloud computing

10% 
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This new technology could provide a new potential market for
Spain, creating up to 62,300 new jobs. Most of these jobs would
come from the appearance of new businesses that benefit from
the low investment mentioned earlier as well as requiring less
time to start up and with less risk. Many other jobs will be in
cloud computing service providers, both in the service area and
in the platform and infrastructure area.

In 2010, the ICT sector employed 331 thousand people in Spain
and achieved a turnover of EUR 88,211 million, which is 8% of
the GDP. It is estimated that in 2013, 10% of a company's spen-
ding will be on cloud computing. 

The different models of cloud computing vary according to the
degree of accessibility to the cloud; there is cloud computing
that is private (only accessible through the network of a specific
organization), public (where the organization subscribes to ac-
cess the services and it is shared with other clients) and the
hybrid model, which adapts to the public and private needs of
the organization. In this respect, it is the private model that is
the most extended in companies at the moment, but the evo-
lution anticipated for 2020 foresees a wider and increased use
of the hybrid model.

99 The following distribution of the
implementation of cloud com-
puting in 2020 is considered,
taking the different models into
account: public 35%, hybrid
45% and Cloud computing  &
SaaS: Attentes et Perspectives,
Markess international, 2010;
Public Cloud Services, World-
wide and Regions, Industry
Sectors, 2009-2014, IDC
2010; The Cloud Dividend:
Part One The economic bene-
fits of cloud computing to bu-
siness and the wider EMEA
economy France, Germany,
Italy, Spain and the UK, CEBR
2010 and own research.
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Cloud computing allows companies to achieve
savings of between 10% and 40%, mainly from
the reduction in hardware, software licences,
back-up tasks and assigning or replacing
equipment, added to which is the fact that only
the resources needed are contracted and pay-
ment is per service. 

In this context, the communications operator is
defined as the key piece which not only provi-
des access to the service through fixed or mo-
bile networks and through multiple devices,
guaranteeing this way the quality and scalabi-
lity required, but also, because of its connecti-
vity, means the concept of cloud computing can
be taken to the business sector." 

Jean-Marc Vignolles,
CEO Orange España

© Spain 20.20  from Markess international  and IDC, 2010

The evolution of cloud computing models 2011-2020

Illustration 12
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The study has focused on two key opportunities:

• Virtualization100: the applications make efficient use of the resources, sharing them between
the applications, adjusting the load volume and work peaks more efficiently, and at the
same time, helping to eliminate possible unnecessary duplicates of elements.

• Slim clients101: these are business computers used in Spain that are more efficient and consume
less energy than desk-top computers.

Virtualization

Virtualization means the sharing of different applications on one single server, as this allows
systems to be created that appear to be independent to the user, through sharing mechanisms,
and the assignation of time slots for the use of the resources that each unit needs.

This technology gives the existing servers a high degree of efficiency; servers that at the moment,
are working well below their maximum capacities, namely between 0.5% and 5%102, and this
would mean potentially large energy savings.  

Further benefits 

• Through the application of network standards, cloud computing can be used through laptop
computers, mobile devices, smartphones, etc. using services hosted in the cloud, from any lo-
cation, which means the need for the resources on access terminals is reduced. 

• Provision of services on demand diminishes entry barriers to the market for small and me-
dium-sized enterprises and start-ups, and boosts the development of new businesses thanks
to the low initial investment in ICT, as the companies are not the owners, but users of the re-
sources and infrastructure. 

• Reduction in the time to market, as thanks to this model, new services can be ready in a
short space of time and with limited risk. Cloud computing offers flexibility and adapts
quickly to demand. 

100 Spain 20.20 has contempla-
ted a penetration of virtuali-
zation of 80%, according to
the desired scenario in Fore-
cast: Understanding the Op-
portunities in Virtualization
Consulting and Implementa-
tion Services, Gartner 2010
and own research.

101 Spain 20.20 has contempla-
ted a degree of penetration
of slim clients in companies
of 100% according to own
research. 

102 The study is based on an
analysis that shows that ap-
proximately 300 thousand
servers that operate in thou-
sands of companies around
the whole world, more than
20% of servers are working
at 0.5% below their maxi-
mum capacity, and approxi-
mately 75% are working be-
low 5% Using Virtualization
to Improve Data Centre Effi-
ciency, The Green Grid 2009.
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Recommendations

• Taking advantage of the potential that this opportunity presents at a national level means that
the ICT sector has to continue to invest in R+D in order to ensure that these environments, that
are heterogeneous and open, count on maximum security guarantees against external threats
and corruption and transmit this information to the business sector. 

• The regulations should be revised and adapted to the challenges that cloud computing brings.
In this respect, guarantees should be offered to both the companies and the public adminis-
tration within the dependency generated with the service provider regarding agreements as to
the level of service provided and how these are contracted, as well as personal data being ad-
ministered by a third party103, particularly if this third party lives outside Spain.

• The traditional corporate software licensing model needs to be reconsidered as it does not al-
ways adapt correctly to the cloud in which an application could be running on a high number
of servers. 

• The creation of new science and technology parks and support for Internet incubators for
start-ups and micro-businesses that are starting out in cloud computing, with a small initial in-
vestment or risk capital fund financing. 

• The public administration should make an example by becoming an early adopter of this tech-
nology as this would stimulate its implementation in the private sector. To do this, the type and
characteristics of the public sector's information and services that is to be in this technology's
environment has to be determined. 

99 The following distribution of the
implementation of cloud com-
puting in 2020 is considered,
taking the different models into
account: public 35%, hybrid
45% and Cloud computing &
SaaS: Attentes et Perspectives,
Markess international, 2010;
Public Cloud Services, World-
wide and Regions, Industry
Sectors, 2009-2014, IDC
2010; The Cloud Dividend:
Part One The economic bene-
fits of cloud computing to bu-
siness and the wider EMEA
economy France, Germany,
Italy, Spain and the UK, CEBR
2010 and own research.

Case study:
Tracking orders in the cloud

Description

Challenge

Approach

Benefits

To manage 2.7 million registers associated with tracking packages that MRW transports
daily, which would mean that the in-company systems do not have to deal with this matter. 

Dimension a public cloud so that the devices and tools that inform MRW on the situation
of the orders can write on it directly. In addition, direct the applications that give information
on the state of these orders to the cloud, thus avoiding overloading our transactional
systems with the data for each order tracking. 

In the period of 1.5 months, MRW was able to dimension the storage and the processes
in a public cloud to be able to use it to manage information regarding the state of the orders.  

The Microsoft cloud was chosen (Azure Storage, Apps and an Odata solution) to optimize
the storage, management and data processing capacity associated with the order. 

Similarly, the devices that supply the order information (especially MRW's mobile terminals
that inform on the position of the order every 3 minutes) are redirected, so that they don't
write on the "local" tables but on the cloud directly.

Energy savings stemming from the optimization of servers in the cloud. 

Improvements in how our orders are tracked and a 10% reduction in second deliveries:
an annual reduction of 394,000 kms and 27,000 litres of fuel, as well as a corresponding re-
duction in CO2 emissions.

Less IT administrative work in MRW.

Optimization of the environments.
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Slim clients

The current trend is to increase the computer applications hosted on the Internet and reduce
the processing and storage capacity of the computers at the work stations; this evolution means
there is a movement from traditional desk-top computers to slim clients104.

Slim clients have lower CO2 emissions than desk-top computers as they consume less energy (it
is estimated that a slim client can consume 4 watts compared to the 200 or 300 watts that a desk-
top computer can use105). It can't be ignored that ICT also produces CO2 emissions106. This is why
technology manufacturers are making efforts to improve the efficiency of the equipment they
are developing, as well as considering the recycling processes. 

Further benefits 

• The proliferation of slim clients is a relevant demonstration of a more connected society that
can access the new services (virtual shopping, virtual office, among others) using these devices
and through the browser. This way they can make the most of the environmental, economical
and social advantages analysed in the study. 

• They consolidate and reduce the space used, and therefore, the climate control of this space
is similarly reduced.  

Recommendations

• Adopt manufacturing strategies in which the ICT industry safeguards sustainable life cycles of
the products manufactured, so that they can administer the stock and the management of the
technological waste. 

• The public purchase of these slim devices will have to take into account sustainability criteria
and the environmental costs of these devices (efficiency of use, if the components can be
recycled, etc.).

104 The study is based on a star-
ting scenario of 7,059,068
business computers in Spain
and an annual growth of
2.91%: data from AETIC with
own research. 

105 A company with 300 jobs
which equips 75% of these
posts with slim clients, can
save around 148 tonnes of
CO2 over a period of five ye-
ars, CO2 White Paper Green
ICT. The road towards green
business, T-Systems, 2009.

106 2% of the emissions estima-
ted on a worldwide level co-
rresponds to the ICT sector:
39% corresponds to the PC
and monitors; 23% to servers;
15% to fixed telephone com-
munication; 9% to mobile te-
lephone communication; 7%
to LAN and office telecommu-
nication; and 6% to printers.
Gartner 2007.

4 watts

it is estimatedthat a
slim client consumes  

compared 
to the 200 or 300 
watts of a desk-top
computer
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Quantifying the study's results -the environmental, economi-
cal and social results- as well as considering other qualitative
benefits identified in the study, demands that the role of ICT
in the whole economic activity spectrum is reinforced, and
its contribution to sustainability when decisions are made in
public administration, both state and regional administra-
tion, should be increased by creating and developing an ICT
plan. This plan should specify the definitive measures to be
adopted in order to bring out the potential the ICT posses-
ses, through a double strategy: the first, in the medium to
long-term; the other, in the short-term, which means the me-
asures can be sequentially identified and implemented, with
immediate results. 

Using as a starting point the results of the study and the work sessions with the sector experts
who have actively participated in drawing up this report, a series of specific recommendations
for each area analysed have been identified. These recommendations focus on identifying the
measures that society, including the state powers, the business sector and the citizens, as a
whole should promote in order to ensure that ICT makes a positive contribution, from both an
environmental and economic and social point of view, so that it can position itself as a motor for
economic change in the country. 

We would like to point out that there is a clear relationship between the capacity a country has
to make the most of ICT and its development and growth; in this respect, Spain is in 37th position
in the classification107 of countries that take advantage of ICT to develop and grow, behind the
Scandinavian countries which hold the top positions in this classification, and other European
countries like Switzerland, the Netherlands, Germany, Luxemburg, United Kingdom or France. 

The ability to take advantage of ICT is measured using criteria such as the macro-economic and
regulatory environment, the infrastructure for ICT use, how prepared the business and the go-
vernments are to be able to benefit from it, as well as the effective use of ICT by the people,
companies and governments. 

In this respect, a series of common recommendations have been determined for all the sectors.
These would contribute to speeding up the process of implementing ICT and taking full advantage
of it in our country.

107 The Global Information Tech-
nology Report 2010–2011,
Irene Mia, World Economic
Forum and Soumitra Dutta,
IN- SEAD, 2011.

should be used to inform the Spanish
people of the opportunities and

advantages offered by taking on this
new technology offers, considering the

contribution it will make in providing
everyone with an informed opinion on
the benefits ICT offers with regards to

sustainability

Spain 20.20
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• Formulate the political, fiscal and economic policies that will make it easier to adopt and con-
solidate this technology, such as:

- promoter: by speeding up implementation through programmes, tax reductions, public pur-
chase, publicity campaigns, etc. 

- prescriber: by finding a solution to the legislation and infrastructure barriers for ICT. 
- consumer: as a user of the ICT opportunities identified.

• Unite common interests in the business sector so that collaborative links can be established to
launch these initiatives and back sustainability: 

- make the most of the synergies that exist within the sector, by creating clusters;
- consolidate new business models that make it easy to implement ICT opportunities on a

massive scale;
- promote R+D+i centres located in the Spain;
- ensure that sustainability is a key factor in the business strategies. 

• People play a key role with their consumption habits and how they make decisions; which is
why they should:

- make the criteria of sustainability a priority when making product and service consumption
choices;

- invest in innovative technology which ensures energy saving and responsible use.

Spain 20.20 should be used to inform the Spanish people of the opportunities and advantages
of this new technology, considering the contribution it will make in providing everyone with an
informed opinion on the benefits ICT has with regards to sustainability.

Finally, it is essential that, as mentioned at the beginning of the chapter, these recommendations
are set out in an ICT plan which specifies each measure needed to boost information and com-
munication technology in each sector of the Spanish economy. It is very important that these
measures consider the current context of the ICT sector regarding legislation, regulations, fiscal
factors, organization, etc. so that they can be truly effective.

This is crucial as, on occasions, tax incentive programmes are launched which, when applied,
lose the driving force which was the reason why they were created (for example, applying tax in-
centives on R+D+i investments requires high operating benefits which are not directly related to
the research and development activities, making them exempt from tax deductions). Therefore,
the measures that are designed should be focused on their effectiveness and should be monitored
to check their progress. 

General recommendations 
From a general point of view, the following recommendations have been determined:
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Recommendations
for each opportunity

The following recommendations have been summarized for each opportunity:

Virtual store The need to set up the necessary telecommunications infrastructure with regards
to both range and broadband capacity.
Create a secure, responsible environment that guarantees the security of the in-
formation the consumers give during the online shopping process.
Boost small and medium-sized enterprises through state programmes and aid. 
The need to establish alliances with logistics operators. 

Virtual office Set out measures to adapt teleworking posts that guarantee the employee's security.  
Analyse the return on investing in telepresence and videoconferencing, and consi-
der shared services with small and medium-sized enterprises.  
Establish homogenization standards for e-invoicing.  

Dematerialization

E-procedures The need to set up the necessary telecommunications infrastructure related to
both range and broadband capacity.
Make procedures easier to carry out, offering the chance for the final users to co-
produce the services. 
Launch publicity campaigns that inform the people of the good points of e-admi-
nistration.   
Develop local e-administration, closer to the people, through financing of shared
services. 
Take advantage of the common platforms and the inter-operability between the
different public administrations.  
Provide public sector workers with the correct training and tools.  
Identify the indicators and obtain information on e-administration at a national level. 

E-administration
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Harmonize and normalize the actions of the agents involved to take advantage of
synergies. 
Stimulate demand behaviour through energy efficiency policies.   

The need to set up the necessary telecommunications infrastructure, regarding
both range and broadband capacity. 
Provide the devices with attractive functions and programmes both in the resi-
dential sector and for companies with high consumption. 
At state level, boost programmes of incentives, subsidies and financial help for
users to encourage use. 
The electricity sector should identify alliances that can be formed with ICT part-
ners who can contribute to identifying business models.

Automation/
Monitoring

State financial help to purchase and install a micro-generator for the residen-
tial sector.
Awareness programmes which help to trigger a cultural change in people.

Smart metres

Speed up the adapting of Spanish legislation to European policies with concer-
ning energy efficiency in buildings.
Provide certain incentives which encourage applying specific BMS technology
when restoring existing buildings.
Evaluate the actions and initiatives launched by private companies and public ad-
ministrations.

Building
management systems 

Microgeneration

Create specific financing plans for small and medium-sized enterprises in collabo-
ration with the public sector.  
Industry forecast to invest in talent.
Incorporate public purchase requirements.
Boost the technology transfer processes to create a collaborative framework
between industrial small and medium-sized enterprises, the universities and rese-
arch centres.  

Set up state aid programmes in collaboration with the sector, to provide support for the
small and medium-sized enterprises in the process of implementing the ICT analysed.
Optimize the time to make the traditional production systems compatible with the
smart production systems.

Energy efficiency
at the plant 

Smart production
systems 

Smart production
systems 

Smart grids
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Smart
road transport 

The need to set up the necessary telecommunications infrastructure, regarding
range and broadband capacity.
Determine communication standards in order to guarantee system interoperability.
Stimulate a higher degree of transversal collaboration between transport compa-
nies and other companies to improve range indexes, increase load factors and re-
duce costs.
Share and promote pilot tests through public-private co-financing.
Adapt the emergency services to the new devices to be introduced.

Install contactless system readers at toll booths which help to monitor transport.

Smart
road transport 

Promote safety, protection and sustainability criteria.  
Revise the priorities between passenger and freight transport in the rail transport sector.  
Identify, quantify and evaluate the friction costs when changing mode.

Intermodality

Contactless

Services
for people

e-health Redefine the way that resources are coordinated, information is exchanged, the
features of the services provided, etc. in the health care procedures depending on
the current management possibilities that the ICT allows. 
Provide the technological infrastructure necessary (both relating communication
standards and patient access to the information from any centre and with security
guarantees).
Invest in ICT with the aim of limiting the health budget due to the ageing population.
Inform the people of the good points of ICT applied to the health sector, based
on testimonies and pilot projects carried out with patients.   
Start up a system for storing, exchanging and administering images.  
Develop highly usable solutions so that they can be correctly employed by health
workers and patients.

e-learning Ensure there is enough capacity to be able to generate content.  
Establish precise mechanisms that can measure and certify the knowledge acqui-
red by the students with guarantees.   
The public administration's adoption, by way of example, of e-learning platforms
to update employees' training.

Remote care Explain the good points of remote care via publicity campaigns particularly aimed
at the elderly.  
Develop the assistance services available.
Increase the budget allocation for remote care and guarantee this service to the
elderly.
Homogenize the service between the different geographical locations so that the
infrastructure and operating costs can be balanced around the country.
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Cloud computing

Virtualization Invest so that these heterogeneous and open environments can be guaranteed to
be secure against external threats and corruption of the data, and transmit this infor-
mation to the business sector.  
The regulations should be revised and adapted; there must be guarantees within
the framework of the dependency that is generated with the service provider as far
as the agreements regarding the level and contracting of the services is concerned,
as well as how personal data is treated by third parties, especially if this third party
lives out of Spain. 
The traditional corporate software-licensing model should be reconsidered and
there should be support for start-ups and micro-businesses that are starting out in
cloud computing.
The public administration's exemplary adoption of this technology; to do this, the
type and features of the information and services for the public sector that can or
must be in the environment of this technology have to be determined.

Slim clients  The adopting of manufacturing strategies in which the ICT industry safeguards     
sustainable life cycles of the products manufactured, so that they can administer the
stock and the management processes of the technological waste.  
The public purchase of these slim clients will have to take into account sustainabi-
lity criteria and the environmental costs of these devices (efficiency of use, if the
components can be recycled, etc.).
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Impact Assumptions Indicators Scope

Studied assumptions

 Dematerialization

Environmental

Economic

Social

Online shopping eliminates
the need for travelling. 

Reduction of the paper used. 

Online stores mean that the
expenses associated with
physical retail channels can be
avoided.  

Dematerialization makes it pos-
sible to internalize new markets
at low costs. 

Creation of new jobs, which
also means a change in the
production model as traditional
business models are replaced
by other virtual models.

No. of e-commerce annual 
transactions.

Compound annual growth rate
of e-commerce. 

Average distance  travelled  for
shopping. 

Transport mode split.

Kilometres travelled for deliveries.  

Savings in CO2 emissions less tra-
velling for shopping. 

Kilometres by car saved as less
travelling for shopping.

Business volume - commerce. 

The ratio of employment creation
based on the implementation of
online business platforms and
services. 

Spanish business sector 

Spanish business sector 

Spanish business sector 

Dematerialization
Virtual store



Environmental

Economic

Social

The reduction in time, costs
and emissions due to business
trips and travelling to work.

The digitalized version of invoi-
ces, CVs and other documents
will considerably reduce the
paper generated and there-
fore, CO2 emissions. 

Companies will be able to be-
nefit from savings in the costs
associated with office space
(teleworking).

Telepresence and videoconfe-
rencing produces an increase
in company productivity.

Creation of jobs related to
the investment made in im-
plementing telepresence and
e-invoicing.

Balancing personal and work
life through teleworking.

The number of videoconferen-
cing / telepresence terminals. 

% of teleworkers in Spain / com-
pound annual growth rate of
teleworking.

The average distance travelled
to work. 

The number of invoices issued /
Implementation of e-invoicing.

The implementation of the Pa-
perless Office.

Energy benefits virtual office.

Savings in office infrastructure
and other expenses on per-
sonnel thanks to teleworking. 

Savings by e-invoicing.

Savings in costs due to the Pa-
perless Office.

The ratio of job creation/
investment.

Spanish business 
sector

Spanish business 
sector

Spanish business 
sector

Dematerialization
Virtual office

Spain 20.20
Appendices

93

Impact Assumptions Indicators Scope



 E-administration 

Environmental

Economical

Social

Physically travelling to public
administration buildings is
avoided.

Less paper used.

An increase in productivity of
companies, citizens and pu-
blic sector workers.  

Savings in emissions.

Investment 80% Costs 20%.

Creation of employment rela-
ted to the investment made.

No. of e-procedures carried out
by citizens and companies.

Degree of intermediation.

Average number of visits to
public administration. 

Average distance travelled to
public administration buildings. 

Average paper consumption
per procedure.

No. of copies per application.

Saving by e-procedures for the
public administration. 

Potential savings for compa-
nies and citizens according to
reductions in administration
charges. 

Spending on ICT.

The ratio of job creation/ 
investment.

General State 
Administration 

General State 
Administration 

General State 
Administration 

E-administration
E-procedures 
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 Smart Grids

Environmental

Economic

Social

Reduction in avoidable T&D
electricity losses. 

Fewer T&D electricity losses (up
to 20% can be reduced).

Reduction in network infrastruc-
ture operating and maintenance.

Creation of employment rela-
ted to the investment made in
implementing new technology.

Total avoidable losses. 

Potential to reduce losses
through network automation. 

Degree of network automation
(10-100%).

Cost CO2 (€/T).

Factor CO2/KWh.

Savings due to improved net-
work efficiency.

Necessary investment and
costs for monitoring. 

Network automation. 

Creation of employment: job
creation included in different
areas:  

• distributors
• transition jobs 
• external services 
• providers
• renewable energy 

providers 

Electricity sector
companies 

Electricity sector
companies 

Electricity sector
companies 

Smart Grids
Monitoring/Automation of the network
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Environmental

Economic 

Social

Lower emissions due to elec-
tric car.

% energy reduction due to in-
telligent consumption.  

Reduction in network infras-
tructure operating and main-
tenance costs.  

New added value services.  

Creation of employment rela-
ted to the investment made to
implement new technology.

Energy demand for residential
consumption.

Degree of implementation of
meter Replacement Plan.

Cost CO2 (€/T).

Factor CO2/KWh.

Savings in costs thanks to im-
plementation of Smart Meter. 

Savings in operating costs (me-
tre reading in person).  

Savings due to intelligent
energy consumption. 

Necessary investment and
costs to implement the Smart
Meter.

Creation of employment: job
creation included in different
areas:  

• distributors
• transition jobs 
• external services
• providers
• renewable energy 

providers

Electricity sector
companies 

Residential/business
users

Electricity sector
companies 

Residential/business
users

Electricity sector
companies 

Residential/business
users

Smart Grids
Smart Meters
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Environmental

Economic

Social

Losses associated with micro-
generation (losses from energy
not generated is saved) (GWh).

Energy savings from a lower
production of electricity (we
will avoid losses associated
with T&D).

Creation of employment rela-
ted to the investment made to
implement new technology.

Degree of network automation
(10-100%).

Cost CO2 (€/T).

Factor CO2/KWh.

Forecast of installed power
from microgeneration (photo-
voltaic, wind, biomass and
thermo-electric).

Investment in the integration
of renewable energy sources. 

Creation of employment, job
creation included in different
areas:  

• distributors
• transition jobs 
• external services 
• providers
• renewable energy 

producers 

Electricity sector
companies

Residential/business
users 

Electricity sector
companies

Residential/business
users 

Electricity sector
companies

Residential/business
users 

Smart Grids
Microgeneration
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Smart Grids
Building management systems 

Environmental

Economic

Social

Reduction in electricity con-
sumption of buildings (offices,
health centres, leisure centres
and educational centres).  

Reduction in CO2 emissions.

Reduction in electricity con-
sumption. 

Lower CO2 emissions.

Reduction in maintenance
costs through energy effi-
ciency. 

Necessary investment in hard-
ware, engineering, program-
ming, installation and start up
work, auditing and consul-
tancy work.  

Maintenance costs and HW
depreciation.

Creation of jobs related to the
implementation of building
management systems.  

%  savings in electricity depen-
ding on type  of building.

Degree of implementation of BMS.

Price of electricity ( €/kwh).

CO2 emissions savings 

Price CO2 (€/T).

Factor CO2/KWh.

Electricity savings. 

Price of electricity (€/kwh).

CO2 emissions savings. 

Price CO2 (€/T).

Savings in maintenance costs. 

Maintenance costs €/m2/year. 

HW depreciation period: 3 years. 

% maintenance costs on inves-
tment total 

Incorporation of improvements
in energy yield and efficiency
in building equipment and ins-
tallations.

% buildings in the tertiary sec-
tors out of the total. 

Buildings in the tertiary
sector in Spain: 

• offices
• commerce
• health centres
• leisure centres
• educational centres

Buildings in the tertiary
sector in Spain: 

• offices
• commerce
• health centres
• leisure centres
• educational centres

Buildings in the tertiary
sector in Spain: 

• offices
• commerce
• health centres
• leisure centres
• educational centres
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 Smart production systems 

Smart production systems 

Environmental

Economic

Social

Frequency inverters for indus-
trial motors.  

Industrial climate control systems.

Advanced lighting systems.

Emissions savings. 

Energy savings.

Reduction in reworking. 

Reduction of rejected material.  

Reduction in costs of raw materials. 

Investment 20% Costs 80%.

Creation of jobs related to the
investment and costs.

Energy consumption in indus-
trial sector. 

Energy savings through fre-
quency inverters. 

Degree of implementation of
frequency inverters in indus-
trial motors. 

Energy savings from industrial
climate control.

Degree of implementation  of
industrial climate control.

Energy savings from advanced
lighting systems.

Degree of implementation  of
advanced lighting systems.

ICT expenses on smart pro-
duction systems and fre-
quency inverters. 

Savings from reworking/fewer
rejected materials/lower costs
of raw materials.   

Degree of penetration of
smart production systems in
the industrial sector. 

Ratio of employment creation/
investment-costs.

Industrial sector
companies 

Industrial sector
companies 

Industrial sector
companies 
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 Smart road transport 

Environmental

Economic

Social

Optimization of the routes
thanks to the use of vehicle lo-
cation systems.  

Implementation of eco-dri-
ving systems: increase in effi-
cient driving.  

Improvements in preventive
vehicle maintenance.

Higher quality readings/identi-
fication of potential mechanical
failures in the vehicle.

Better driving practices (eco-
driving).

Reduction in the number of in-
surance claims.  

Increase in productivity. 

Fuel savings.

Creation of employment rela-
ted to the investment made. 

• systems maintenance and
installation (transport sector)

• production of transport
systems (ICT sector) 

Improvements in road safety
(prevention and speed).

Reduction in the number of kilo-
metres in transport operations.

Efficient and responsible use
of vehicles: correct use of
gears, speed reduction, etc. 

Reduction in the number of in-
cidents on the road.  

Reduction in the time vehicles
are being repaired.  

Savings in repair expenses.

Reduction in the average spen-
ding on incidents on the road.   

Online reservations of loa-
ding/off-loading bays with
the associated increase in
productivity.

Fuel savings.

More operations carried out
thanks to location systems.  

Reduction in annual insurance
costs.   

Increase in sales volume in ICT
sector associated to transport.  

Reduction of accidents on the
road (increase in lives saved
in accidents).

Passenger vehicles (buses
and coaches). 

Goods vehicles (commer-
cial and heavy goods ve-
hicles). 

Public service vehicles
(taxis).  

Passenger vehicles (buses
and coaches). 

Goods vehicles (commer-
cial and heavy goods ve-
hicles). 

Public service vehicles
(taxis).  

ICT sector of consumer com-
puter and electronics.

Transport sector. General
Traffic Management Office
("Dirección General de
Tráfico").

Smart road transport 
Smart transport systems 
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Environmental

Economic

Social

Recovery of operations thanks
to load optimization.

Increase in the productivity of
transport operations. 

Creation of employment rela-
ted to the investment made 

• system maintenance and ins-
tallation (transport sector)

• transport systems produc-
tion (ICT sector)

Reduction of the number of ki-
lometres travelled.

Savings in fuel for operations
not carried out.

Improvements in the yield of
operations carried out. higher
value per kilometre).

Increase in sales volume ICT sec-
tor associated with transport.

Heavy goods vehicles.  

RFID.

Heavy goods vehicles.

RFID.

ICT sector of consumer 
computer and electronics.

Transport sector.

RFID.

Smart road transport 
Contactless
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Environmental

Economic

Backing lower energy intense
transport modes.

Economic savings deriving from
intermodality.

Reduction in emissions from
the transfer of load to other
modes of transport.  

Department of Public
Works ("Ministerio de
Fomento").

Private rail operators. 

Port operators. 

Heavy goods vehicles.

Department of Public
Works ("Ministerio de
Fomento").

Smart Road Transport 
Intermodality

Large reduction in distribution
costs associated with road
transport (fleet hire, fuel, tyres,
licences, etc.).
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Social Creation of employment rela-
ted to the investment made
in infrastructure (adapting rail
tracks to freight trains, impro-
vement in logistics hubs, etc.). 

Department of Public
Works ("Ministerio de
Fomento").

Private rail operators. 

Port operators. 

Heavy goods vehicles.

Ratio of employment creation/
investment (strategic plans to
boost rail transport).



 Services for people

Environmental

Economic

Social

Reduction in patients and doc-
tors travelling to appointments.   

Less travelling to hospital ad-
mittances and later treatments.  

Less paper printing for medi-
cine prescription.  

Less travelling due to prescrip-
tion error or loss.

Lower fuel consumption due to
fewer journeys.  

Fewer hours invested in travelling.

Less spending from avoiding future
treatments and hospitalizations.

Less paper used in dispensing
medicines.  

Lower fuel consumption from
journeys due to prescription
error or loss.  

Hours invested in journeys deri-
ving from prescription error or
loss.   

Creation of employment related
to the investment made.

No. of journeys to primary health
centres, specialized health ap-
pointments, hospital discharges
and out-patient appointments.  

Average distance to medical
centres.  

Type of vehicle used, consump-
tion and emissions.   

Percentage of population with
one or more chronic illnesses.  

No. of sheets used to dispense
medicines.  

Emissions from printing of
prescriptions. 

No. of journeys to chemists due
to prescription error or loss.

Average distance to chemists.

National Health Service 
("Servicio Nacional de Salud")

National Health Service 
("Servicio Nacional de Salud")

Companies in the health 
technology sector

Kms travelled in journeys to
medical centres.

Price of car fuel. 

Health spending on chroni-
cally-ill patients.  

Potential savings from using
ICT on chronically-ill patients.

Spending (65%) and inves-
tment (35%) in ICT in the Na-
tional Health Service. 

Costs on printing medicine
prescriptions.  

Kms travelled to chemists.

Automobile Fuel Price.

Ratio of employment creation/in-
vestment. 

Degree of penetration of ICT in
the National Health Service.  

Services for people
e-Health

National Health Service 
("Servicio Nacional de Salud")
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Environmental

Economic

Social

Fewer journeys to education
centres (students).

Reduction in climate control and
lighting of education centres.

Less paper used in classes.

Lower fuel consumption due to
fewer journeys made (students).  

Less time invested in travelling
for students (higher productivity). 

Reduction in accommodation and
maintenance costs (students).  

Reduction in rental for educa-
tion centre (includes climate
control and lighting).  

Less material used (paper).  

Content development+infras-
tructure acquisition. 

Maintenance of computing in-
frastructure. 

Creation of employment rela-
ted to the investment made.

No. of journeys to education cen-
tres (continuous or regulated).  

No. of training hours per worker
and year. 

Degree of penetration of e-learning. 

Average distance to education
centres.  

Type of vehicle used, consump-
tion and emissions.  

Material used (paper, classrooms).

Emissions from printing of mate-
rials and lighting and classroom
climate control. 

Large companies

Public Administrations

Economic and social
agents

Spanish universities

Large companies

Public Administrations

Economic and social
agents

Spanish universities

Sector of e-learning con-
tent creation 

Services for people
e-Learning

Spending (80%) and investment
(20%) in e-learning education in
large companies, public admi-
nistrations and social and eco-
nomic agents. 

Cost of materials (classrooms,
paper).  

Costs derived from printing of
materials and lighting and
classroom climate control. 

No. of hours invested in trave-
lling to education centres.

Car fuel prices. 

Ratio of job creation/investment.  
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Environmental

Economic

Social

Fewer journeys for emergency
services.   

Fewer patients in health centres. 

Lower fuel consumption due
to less travelling (emergency
services).

Lower fuel consumption due to
less travelling (patient).  

Fewer hospitalizations and later
treatments due to better atten-
tion and prevention. 

Infrastructure acquisition. 

(medical assistance centres). 

Creation of employment rela-
ted to the investment made. 

No. of calls to emergency services. 

Kms travelled by emergency
services.  

No. of journeys from hospital
discharges and medical ap-
pointments.

Average distance to medical
centres. 

Type of vehicle used, consump-
tion and emissions. 

Spanish Federation of 
Municipalities and Provinces
("Federación española de
Municipios y Provincias")

Large companies

Public administrations

Economic and social agents

Spanish universities 

Sector of remote care com-
panies (service operations)

Services for people
Remote care

Kms travelled to medical centres.

Car fuel prices.

Public spending on remote care.

Reduction in medical treatments
for remote care users with one
or more chronic illnesses. 

Ratio of job creation/investment. 
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 Cloud computing

Environmental

Social

Server virtualization. 

Slim clients with less proces-
sing capacity.

Creation of employment rela-
ted to the investment made
and the costs.

Creation of employment from
the setting up of start-ups.

No. of servers in companies. 

Degree of penetration of 
virtualization.

Energy savings due to 
virtualization.

Number of business computers
in Spain. 

Degree of replacement of mo-
dern PCs with slim clients. 

Energy savings through the use
of slim clients.

Public institutions and
private companies

Public institutions and
private companies

Cloud computing
Virtualization

Ratio of job creation/inves-
tment-costs.

Ratio of job creation/creation
of new companies.
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Economic Savings in software and hard-
ware costs (servers, storing,
application development). 

Savings in emissions.

Investment 5% Costs 95%. 

Public institutions and
private companies

Savings for public administra-
tion from e-procedures.

Potential savings for compa-
nies and lower administration
charges.

Spending on ICT. 
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