WINDS-LA D2.3 R&D Agenda Analysis Report

Latin America

b
\l'l

Winds {.-%

Project no: IST-45108
Project acronym: WINDS LA

Project title: Widening IST Networking Development Support — Latin America

Instrument: SSA

Thematic Priority: FP6-2005-I1ST-6

D2.3 R&D Agenda Analysis Report

Due date of deliverable: 6
Actual submission date: 12

Start date of project: 01/01/2007 Duration: 24 months

Organisation name of lead contractor for this deliverable MENON



WINDS-LA D2.3

R&D Agenda Analysis Report

Deliverable Fact Sheet

Deliverable Version:
Deliverable Type:

Current Release Status:
Final Release Status:
Workpackage:
Organization Responsible:
Primary Contributors:
Deliverable reviewers:

2.0

Report

Public

Public

WP2

UDE

UIf Ehlers, Luis Trejo, Raul Martins, Susana FInquelievich
Luis Trejo

Fabio Nascimbeni

Change Log
No. Date Sections
1 30/04/200 All
7
2 15/06/200 All
8

Change Editor
Creation of the document Ehlers

Improve of the document following project  Ehlers
review comments and including the

Management structure agreed following the

2" review meeting

3 18/06/08 All Editing, review and improvement Nascimbeni
22/06/08 All Review Trejo
Actual Date of Delivery 2008-06-24
Audience X1 public
[] restricted
[ ] internal
Version number 2.0
Date 2008-06-24
Status [ |draft

X] WP leader accepted
X1 Quality checked
[X] Project coordinator accepted

Action requested

[ | to be revised by partner in charge of the deliverable
[] to be reviewed by the appointed partners

] for approval of the quality assurance leader

] for approval of the project coordinator




WINDS-LA D2.3 R&D Agenda Analysis Report

Executive Summary

This Deliverable represents the results of WP2 work and at the same time the starting point for
the WINDS-LA validation work, and is composed of 2 main parts. Chapters 1 to 4 present the
situation in the European Union and in 3 Latin American countries as far ICT R&D is concerned.
Chapter 5 presents a comparative analysis of the main research topics which are of mutual
interest to cooperation between Europe and Latin America. Chapter six suggest common issues
of interest to both research communities and describes them in comprehensive terms.
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INTRODUCTION

The WINDS Latin America project aims at deepening strategic R&D cooperation between Europe
and Latin America by building, starting from what already exists, a multinational and
multistakeholder community that will involve a significant representation of the relevant R&D
European and Latin American actors (researchers, policy makers, users) and by identifying
common needs, research issues and opportunities for cooperative R&D between EU and Latin
America, setting the basis for the formulation of a global strategy for future research.

To pursue this second objective, the project will build the observation, analysis and forecasting
capacity required to identify key R&D issues of common benefit on which to focus EU-LA
cooperation, and key actors that shall be involved in EU-LA collaboration in the field.

This R&D Agenda analysis work is composed of two steps:

1. Identification of the issues  on which the R&D Agendas from Europe and Latin America (with
particular reference to Brazil, Argentina and Mexico) focus today. This will be done through
desk research, discussion during the project R&D Agenda start-up Seminar, and in form of
preparation of the present report.

2. Validation/contextualisation

- With the R&D communities of EU and LA, thanks to the 3 WINDS Conferences in Argentina,
Brazil, Mexico and to the online collaborative work (polls, discussions, surveys)

- With policy makers in the field, thanks to a consultation work carried on in collaboration with
CEPAL and with the LA embassies in Brussels (as far as LA is concerned) and to the project
Policy Seminars (as far as the EU is concerned)

- With the other stakeholders involved and benefiting directly or indirectly from ICT R&D (actors
such as NGOs, trade unions, users associations), though specific web consultations (polls,
surveys, etc.).

The present Report closes Phase 1 and represents the starting point for the WINDS-LA validation
work, and is composed of 2 main parts. Chapters 1 to 4 present the situation in the European
Union and in 3 Latin American countries as far ICT R&D is concerned. This analysis follows a
basic four step pattern:

1. Introduction: the situation of ICT R&D: Does the country/region have an Information
Society Plan? How important is ICT R&D? What have been the latest developments?

2. The main actors and programmes funding ICT R&D: A brief description of the main players
that fund ICT research in the country/region (local, national, international players). Do some
private actors fund research?

3. The main actors and projects active in ICT R&D:  Who are the kind of actors that do
research on ICT? What percentage more or less stays with universities? What are the key
universities? Are there any companies or NGOs that do research on ICT?

4. The main ICT R&D themes: What are the main themes on which ICT research is
concentrating in the country/region? Are there some recognised “flag issues”? Can some
specific future development be foreseen?

Chapter 5 presents a comparative analysis of the main research topics which are of mutual
interest to a cooperation between Europe and Latin America. Chapter six suggest common issues
of interest to both research communities and describes them in comprehensive terms.
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1. ICT RESEARCH IN EUROPE

1.1 INTRODUCTION: THE SITUATION OF R&D ON ICT IN EUROPE

In launching the partnership for growth and jobs as a new start for the Lisbon strategy, the 2005
Spring European Council called knowledge and innovation the engines of sustainable growth and
stated that it is essential to build a fully inclusive information society, based on the widespread
use of information and communication technologies (ICT) in public services, SMEs and
households. The Commission proposes a new strategic framework, 2010 — European
Information Society 2010 , laying out broad policy orientations. It promotes an open and
competitive digital economy and emphasises ICT as a driver of inclusion and quality of life.
Drawing on a comprehensive analysis of information society challenges and drawing on wide
stakeholder consultation on previous initiatives and instruments®, the Commission proposes three
priorities for Europe’s information society and media policies:

1) To create a Single European Information Space , which promotes an open and
competitive internal market for information society and media services. This includes
addressing convergence, regulatory framework for electronic communications, roaming,
radio spectrum, RFID, mobile TV, audiovisual media services, film/content online,
copyright, media pluralism, media literacy, consumer protection, public sector information,
electronic payment, electronic signature, security strategy, spam, safer internet.

2) To strengthen investment in innovation and research in ICT. Issue areas here include:
ICT research in 7th Framework Programme, European Technology Platforms, Joint
Technology Initiatives; innovation; take up of ICT by EU citizens, businesses and
administrations - ICT Policy Support Programme in the Competitiveness and Innovation
Programme, ICT Task Force, eBusiness, standardisation, pre-commercial procurement,
eSkills.

3) To foster inclusion, better public services and qua lity of life through the use of ICT.
Issue areas addressed under this priority are elnclusion, e-Accessibility, broadband/digital
divide, e-Government, eHealth, digital literacy, flagship initiatives: Intelligent Car, Digital
Libraries, ageing/Ambient Assisted Living (in preparation), ICT for sustainable growth (in
preparation).

One special focus is therefore clearly the research agenda for European research and
development in the field of ICT. The Lisbon Strategy emphasises investment in research and
innovation to generate growth and jobs. Research, however, is not enough - when Europe is
successful at invention, it sometimes fails to innovate. i2010 will therefore actively seek to reduce
barriers between research results and economic rewards. The Commission has recently launched
two major proposals to strengthen Europe’s position in ICT; the Seventh Research Framework
Programme (FP7) and the Competitiveness and Innovation Programme  (CIP)?. In its proposal
for FP7, the Commission asks for a substantial increase in the ICT research budget. This will
contribute to closing the ICT gap with other leading economies if it is fully complemented by
increases in private and public research spending.

The Commission will encourage the transformation of technological progress into innovative
applications and services in the public and private sector. It will support approaches that are high
risk and creative and building scale through private-public partnerships® that mobilise the know-
how, capabilities and financial resources of industry and research around strategic research

! I.e. the eEurope initiatives and the communication on the future of European audiovisual regulatory policy -

COM(2003) 784.
2 FP7 proposes to attribute 1 800 m€ annually to ICT. The ICT Policy Support Programme of the CIP proposes
800 m€ for 2007 to 2013 to encourage take-up and use of ICT.

Including European Technology Platforms or Joint Technology Initiatives.
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priorities®. The Commission will prioritise its strategic research in areas where European added
value is greatest and where impact on growth and jobs is highest. In FP7 the technology pillars
are:

technologies for knowledge, content and creativity - including cognition, simulation and

visualisation;

advanced and open communication networks;

secure and dependable software;

embedded systems;

nanoelectronics.

The co-ordination of the Commission’s research and deployment instruments will be enhanced by
focusing them on key bottlenecks such as interoperability, security and reliability, identity
management, rights management and ease of use. Research and deployment instruments will be
coordinated to demonstrate technological and organisational solutions in areas, where a shared
EU level approach can help to build economies of scale and encourage investors.

The Commission also intends to encourage investment in ICT research and innovation in Europe
through complementary measures. The Commission will support strategic co-operation between
ICT research programmes by bringing together national and European-level activities and by
building on the experience of shared infrastructures such as GEANT.

In summary, to launch the i2010 agenda on raising investment in research and innovation the
Commission will:
Propose an 80% increase in Community ICT research support by 2010 and invite the
member states to do the same
Prioritise strategic ICT research around FP7 key technology pillars (2007)
Launch research and deployment initiatives to overcome key bottlenecks that require both
technological and organisational solutions (2006)
Define complementary measures to encourage private investments in ICT research and
innovation (2006)
Make specific proposals on an Information Society for all in the Community Strategic
Guidelines on Cohesion 2007-2013
Define e-business policies aiming to remove technological, organisational and legal
barriers to ICT adoption with a focus on SMEs
Develop tools to support new patterns of work that enhance innovation in enterprises and
adaptation to new skill needs

1.2 LATEST DEVELOPMENTS: 12010 IMPLEMENTATION IN 2006 AND ACTIONS FOR
2007/2008

Six years after the burst of the Internet bubble, the information society is on a steady growth path.
A decade of investment in ICT is bearing fruit, fuelling innovation in ICT areas and transforming
the EU into a knowledge-based economy. Since 2005, the ICT sector has become increasingly
driven by the expansion in the software market and relatively less by the electronic
communication segment. This reflects innovation trends requiring more pervasive software
products. Large sales in systems software and eBusiness applications indicate that businesses
are adopting new and more mature eBusiness solutions, even if these new investments may still
be limited to large companies or early adopters of advanced eBusiness solutions.

4 Research in nanoelectronics will be supported and coordinated by the Commission according to the proposal

of FP7 and in line with the vision and the strategic research agenda of the European Technology Platform on
Nanoelectronics.
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The EU can build on these achievements to pursue its growth and innovation policies and all
Member States recognise the key role of ICT in achieving the Lisbon goals. Compared to 2005,
the Member States’ 2006 National Reform Programmes put more emphasis on mainstreaming
ICT policies.’ ICTs are identified as drivers of innovation, as tools for transforming government
and business models and as instruments for improving our quality of life. Broadband,
eGovernment and digital literacy - the priority areas identified in 2005 - show good if somewhat
uneven progress among the Member States. ICT research and development, trust and security
issues, and measures to reduce administrative costs for businesses and administrations emerge
as new priorities in a number of countries.

1.2.1 Information space

Digital convergence is finally coming of age. Although the process is by no means completed,
convergence is now very much a reality. Policy makers need to ensure that the legislation
impacting on converging sectors provides the legal certainty needed for stakeholders to innovate.
The aim is to respond to technological changes in a way that promotes competition, consolidates
the internal market and benefits users. A review of the main policy issues at stake indicates that
the overall legal and regulatory framework is favourable for the further development of
convergence.’

The majority of actions planned in the first pillar of i2010, to create a single European information
space, have been launched. In 2006 the regulatory framework for electronic communications has
been reviewed and amendments will be tabled by mid 2007. The discussion has continued in
2007 with a green paper on the future of universal service in electronic communications. Better
and efficient use of radio spectrum as an important element of the regulatory review has been
promoted, including by introducing more flexibility’. This will continue with proposals on common
approaches to collective use of spectrum and to the digital dividend. The Commission will also
address the concerns and threats to privacy revealed by its 2006 public consultation on radio
spectrum identification (RFID).

The Commission will add further building blocks to European audiovisual policy, advancing the
debate on media pluralism and media literacy. The new MEDIA 2007 programme, covering the
period 2007-2013, will continue financial support for the European audiovisual sector.
Furthermore, the Commission will outline measures to support the introduction and take-up of
mobile TV across the EU.

With the arrival of new online services, market players are entering a learning process to develop
new, multilingual and innovative content. The Film Online Charter, initiated by the Commission
and agreed by business leaders in 2006, is a first milestone in this respect. The Commission is
now exploring how the Charter can pave the way for a broader policy on online content to
encourage the development of high quality and innovative online content.

On the policy side, the next challenge is to ensure that users are confident in the use of new
services. In 2006 the Commission proposed a regulation to limit international roaming tariffs for
the users of mobile services and in February 2007 it has launched a public consultation on the
review of the consumer protection acquis at the European level ®

In 2007-2008, the Commission will:
Make proposals for the review of the regulatory framework for electronic communications,
launch a debate on the future of universal service and continue to develop a coordinated
framework for a flexible and efficient management of spectrum, in particular with respect to
collective use of spectrum and the digital dividend;

Implementing the renewed Lisbon agenda — A year of delivery, COM(2006) 816, 12.12.2006

"The challenges of convergence", working paper for the i2010 High Level Group, 12.12.2006

Rapid access to spectrum for wireless electronic communications services through more flexibility,
COM(2007) 50, 8.2.2007
8 Green Paper on the Review of the Consumer Acquis, COM(2006) 744, 8.2.2007,
http://ec.europa.eu/consumers/cons_int/safe_shop/acquis/index_en.htm
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Assess policy needs for media literacy and propose comprehensive approaches to RFID
and to mobile TV;

Promote a comprehensive approach to the development of high quality innovative content;
Follow up on the security strategy with a communication on cybercrime, evaluate ENISA to
decide on a prolongation of its mandate and assess the need for additional action in the
security field (2008).

1.2.2 Innovation and ICT R&D

Boosting research and innovation is at the centre of the Commission's strategy for growth and
jobs. The EU has a target of 3% of its GDP dedicated to R&D, 2% of which should come from the
private sector. The EU is still far from this target, with some 1.9% of GDP spent in R&D. The 2006
Annual Progress Report on Lisbon stresses that all Member States have set a national R&D
investment target and that if all of these targets are met, the EU will reach a R&D level of 2.6% of
GDP in 2010.

ICT industries account for a large share of aggregate business R&D spending (26% in 2003°). As
emphasised by the ICT Task Force, increasing ICT R&D expenditure is key if the EU is to reach
the 3% objective. European research and innovation receive a major boost with the launch of the
Seventh Framework Programme for Research (FP7) that will run from 2007-2013. The EU will
invest over €9 billion in ICT, the largest single item in FP7. The EU is also committed to improving
the framework conditions for innovation'®, and has identified 10 key actions to this end.!* The
Commission is working on identifying relevant policy gaps to ensure that the EU's standardisation
policy for the ICT sector meets the challenges of today's fast moving markets. It will also
encourage public authorities to cooperate and reinforce the role of the EU public sector as a first
buyer of innovation and/or pre-commercial products and services, thereby opening up new lead
market opportunities for among others ICT-based products and services.

Innovation does not only arise from research but is increasingly driven by users of technologies or
organisational change. The ICT policy support programme (ICT PSP) in the Competitiveness and
Innovation Programme (CIP) stimulates innovation and competitiveness through promoting wider
uptake and best use of ICT by citizens, governments and businesses, in particular SMEs

In 2007-2008, the Commission will:

Propose JTIs on nanoelectronics (ENIAC) and on embedded systems (ARTEMIS) for decision by
the Council;

Review standardisation for ICT;

Address the potential of pre-commercial procurement for improving the quality of public services
and Europe's innovation performance;

Continue policy coordination for ICT uptake, review eBusiness policies and trends and define any
necessary policy measures;

Address the need for action in the field of eSkills and employability as part of the follow-up to the
ICT Task Force.

1.2.3 Inclusion, better public services and quality of life

Inclusion

As innovation transforms the role of users, there is a growing need to keep all users on board.
The elnclusion conference in Riga initiated this reflection process, with a Ministerial Declaration
laying out political guidance for further action. As a next step the Commission will outline its vision
for the 2008 elnclusion initiative, building on extensive consultations. It will review progress in the
field of eAccessibility and consider the need for further action, including proposals for legal

Commission Services estimate based on OECD/Eurostat survey of R&D expenditure 2003
An innovation-friendly, modern Europe, COM(2006) 589, 12.10.2006
Putting knowledge into practice: A broad-based innovation strategy for the EU, COM(2006) 502, 13.9.2006
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measures.” The Commission will continue its support for bringing high-speed broadband access
to all Europeans. This will feed the ambitious Commission initiative on "Regions of economic
change" launched under the Structural Funds.'® As a further delivery on the commitments in the
Riga Declaration, the Commission will review measurements and policies on digital literac Y,
in close relationship with  education and training.

In 2007-2008, the Commission will:

Set out a vision for a comprehensive policy on elnclusion (2007) and prepare the European
initiative on elnclusion for 2008;

Review progress in eAccessibility and propose further actions, if needed;

Support awareness raising (major event on broadband for rural communities in 2007) and
exchange of best practice (website) on bringing high-speed broadband access to all
Europeans;

Launch the regional networks "Better ICT connections between regions” and "Bringing
eGovernment to regions and businesses " as part of the initiative of regions for economic
change;

Review digital literacy measurement and policies.

Better public services

In 2006, online public services grew more mature most visibly in the areas of eGovernment and
eHealth. Member States are making progress in their national eGovernment initiatives and are
cooperating on common EU level activities to reach the ambitious goals of the eGovernment
action plan by 2010. In 2006, the EU eHealth portal was launched. All Member States have
completed their eHealth strategies and a compilation of national good practice in the field of
eHealth will be made available.

Member States acknowledge the European dimension of public ICT-enabled services and have
identified key enablers to reach cross-border interoperability. In the framework of the IDABC
programme, the Commission will revise the European Interoperability Framework in 2007.** The
Commission will also issue a recommendation on eHealth interoperability and will launch
measures in support of an innovation-friendly eHealth market in the area of personal health
monitoring and management. By 2008 the objective is to put in place health information networks
based on fixed and wireless broadband, as well as mobile infrastructures and Grid technologies.

In 2007-2008, the Commission will:

Continue to support the implementation of the eGovernment action plan, including by pursuing its
efforts to integrate and transform its own administration, and revise the European
Interoperability Framework;

Issue a recommendation on eHealth interoperability, promote an innovation-friendly eHealth
market and establish an interoperable health information network (2008);

Launch large-scale pilot projects under the CIP.

Quality of life

ICT are not only a driver of innovation and competitiveness, but also change the way people live
and communicate. i2010 responds by focusing on areas where technological innovations could
significantly improve quality of life: ageing, cultural diversity, intelligent cars, and climate change.
In 2007, the Commission will launch a flagship initiative on Ageing well in the information society.
This will comprise a research initiative on Ambient Assisted Living (AAL), based on Article 169 of
the EU Treaty, integrating technologies into products and services to ensure a continuum from

The Commission will for example include a provision aiming at making audiovisual media services accessible

to people with visual or hearing disability in its amended proposals for the Audiovisual Media Services (AVMS) directive.
13 Regions for economic change, COM(2006) 675, 8.11.2006

1 http://ec.europa.eu/idabc/en/document/6227

10
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advanced research to deployment. This will be complemented by longer-term research in FP6
and FP7 and deployment activities under the CIP, such as home care for elderly.

The Digital Libraries and the Intelligent Car flagship initiatives are being implemented. The
Commission issued guidance on digitisation, online accessibility of cultural material and digital
preservation, and on scientific resources. The Member States were asked to bring eCall back on
track. In 2007 the Commission assessed progress on the Intelligent Car and on negotiations on
the voluntary introduction of eCall in vehicles.

In 2007-2008, the Commission will:

Launch the flagship initiative on "Ageing well in the information society”, propose the Article 169
AAL initative and launch pilots under the CIP focusing on independent living and chronic
disease monitoring;

Review the implementation of the recommendation on digitisation and online accessibility of
cultural material and digital preservation (2008)

Assess implementation of the Intelligent Car flagship and of eCall;

Develop a flagship initiative on ICT for sustainable growth.

1.2.4 Identifying future trends

The Lisbon strategy has made innovation a top priority and the EU has developed a
comprehensive policy agenda for this purpose. ICT are widely recognised as a key enabler for
innovation. To build on the achievements of i2010 in 2005 and 2006, the EU has to take a more
forward-looking approach and tighten the link between ICT policies and Lisbon priorities. Policy
makers also have to understand how new economic and societal developments can extend the
benefits of the information society to new groups and foster competition and European industrial
leadership while including society at large. Therefore the following three issues should be
addressed in the i2010 mid-term review 2008.

A new wave of innovation in networks and Internet: The information society is becoming a
reality. Low cost networks, extended by mobile or wireless networks, allow seamless
connection and use of applications and services integrated in the network and these are
becoming more widely used in society. This move is supported by emerging technological
trends such as the migration towards very high-speed networks, ubiquitous wireless
technologies, web 2.0, the Internet of Things, Grids, new network architectures, web-based
services, user interfaces, user-created content and social networking. These trends will affect
the business and working environment, providing new industrial opportunities and new
solutions for eBusiness and employment, thus improving the work-life balance. They will also
extend the role of users as innovators. This is already visible in the explosion of user-created
content.

A user's perspective on innovation: With the emergence of new services, the next
challenge is the user. The rise of user-created content is opening further perspectives for a
more creative and innovative Information Society. In the same way that users exploited open
source software to develop new collaborative processes, they are now using ICT to create
and exchange their own content in innovative ways. This is raising new challenges, notably
with regard to legal liability for content distribution, the re-use of copyright protected material
and the protection of privacy. Consequently, the traditional vision of the users will change in
the information society. Nevertheless policies aiming at lifting the obstacles to wider use of
ICT - as defined in i2010 - will not become obsolete. With the 2008 elnclusion initiative, i2010
has an inbuilt focus on users and the interest of consumers is already present in the
Commission's ICT policies. One recent example is the Commission proposal on roaming to
eliminate unjustified charges on consumers.

Improving framework conditions: The EU innovation strategy sees the completion of the
internal market as the way forward to ensure effective competition and provide sufficient scale
to help large companies and many SMEs to compete globally. Therefore the Commission has

11
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planned a revision of the internal market strategy aiming at enhancing innovation and
implementing better regulation. One of i2010's main objectives is to create a single information
space. Up to now, the emphasis has been on networks and content regulation. The EU — even
if progress has been made — with its 27 separate markets is still far away from a single
information space. We need a broader perspective taking into account new trends. For
instance, the Internet enables patients to look around for treatment anywhere in the EU or
beyond, and similarly doctors to provide services at a distance. This impacts on the
organisation of services and has implications for public finances. Reflection on the internal
market should therefore go beyond the assessment of legal obstacles addressed in the review
of the regulatory framework on electronic communications and the Audiovisual Media
Services Directive. Building on the work of the ICT Task Force, the reflection must tackle
barriers that hinder the provision of pan-European online services, explore how ICT can
reinforce the internal market and try to assess the cost and risks of fragmentation of the
European information society.

1.3 THE MAIN ACTORS AND PROGRAMMES FUNDING ICT R&D

The 12010 initiative contains a variety of policy instruments across a wide range of issue areas.

Hence i2010 actions are financed from several sources.

Ensuring the best use and uptake of ICT by EU citizens, businesses and administrations is one
the key objectives of the i2010 strategic framework. The ICT Policy Support Programme (ICT
PSP) under the Competitiveness and Innovation Programme (CIP) aims at stimulating
innovation and competitiveness through the wider uptake and best use of ICT by citizens,
governments and businesses and in particular SMEs. ICT PSP will be running from 2007 to
2013 with a budget of €728 million.*

The research activities in i2010 are supported by Seventh Framework Programme (FP7) . The
objective of ICT research under FP7 is to improve the competitiveness of European industry,
as well as to enable Europe to master and shape the future developments of these
technologies so that the demands of its society and economy are met. The EU Member States
have earmarked a total of € 9.1 billion for funding ICT over 2007-2013, making it the largest
research theme in FP7.

The MEDIA 2007 programme will provide a €755 million boost to Europe's film industry from 2007

to 2013. Almost 65% of the budget will help broader circulation of European works to other

countries in Europe and worldwide.

The Safer Internet Programme plus supports actions to tackle illegal and harmful internet content.
This €45m programme (2005-2008) supports cooperation among the different actors from
mobile operators to child welfare NGOs.

The EU’s own Framework Research Programmes can only ever be a small fraction of all research
funding — public and private — across the EU. With the cost of cutting-edge ICT research spiralling
upwards, research must be better coordinated across Europe, which is why in many cases the
main industrial and academic research stakeholders in certain fields have formed European
Technology Platforms and Joint Technology Initiatives.

European Technology Platforms  participants define, at the European level, a common strategic
research agenda, and address technological and non-technological issues for implementing it.
Joint Technology Initiatives (JTIS) , on the other hand, are long-term public-private research
partnerships. Often resulting from the work of a Technology Platform, each JTI combines private

5 ICT PSP builds on the aims of the previous €-TEN , Modinis and e-Content programmes.

12
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sector investment and national and European public funding, including grant funding from the
Research Framework Programme and loan finance from the European Investment Bank.

Technology Platforms bring together companies, research institutions, and any other
organisations, with a view to defining, at European level, a common strategic research agenda
(SRA) which should mobilise a critical mass of national and European public and private
resources. They also address technological and non-technological issues for implementing this
agenda. European Technology Platforms (ETPs)'® help industrial and academic research
communities in specific technology fields to co-ordinate their research and tailor it to a common
"strategic research agenda" (SRA), which sets out research & development goals, time frames
and action plans for technological advances, mobilising a critical mass of national and European
public and private resources.

The main goals are to improve the impact of public and private research, to increase investment
in European research, and to facilitate common approaches to technology progress and uptake.
The benefits include improving the structure and coordination of research activities; partnership
building for resources; consensus building on strategies for technology development; and the
exploitation of research results and acceleration of innovation processes.

JTls may become operational by setting up a Joint Undertaking under Article 171 of the Treaty to
create a single, Europe-wide and industrially-driven R&D programme that will help EU industry to
achieve world leadership. JTIs will combine, for the first time, a critical mass of national, EU and
private resources within one coherent, flexible and efficient legal framework; they also ramp up
R&D investment in Europe by providing incentives to industry and Member States to increase
their R&D expenditure. Two JTIs are currently being prepared in the following ICT domains:
Embedded Systems - take a look at the Artemis European Technology Platform, which provided
its Strategic Research Agenda as a key input.
Nano-electronics - take a look at the ENIAC European Technology Platform, which provided its
Strategic Research Agenda as a key input.

1.4 THE MAIN ACTORS AND PROJECTS ACTIVE IN ICT R&D

Europe accounts for around one third of global ICT sales, which are growing at 5% per year, with
double digit growth in emerging markets such as India and China. Europe is a global leader in
electronic communications, accounting for 40 to 50% of the revenues of the world’s largest
players'’. Europe is also strong in sectors such as nano-electronics, micro-systems and
embedded systems. Investment in research and innovation is crucial for the ICT sector to
continue delivering jobs and growth in the short and long term. However, as Table 1 shows,
Europe is seriously under investing in ICT.*®

16 ETPs created to date in ICT are: Artemis: Embedded Systems, eMobility: the Mobile and Wireless

Communications Technology Platform, ENIAC: Nanoelectronics, EUROP: the European Robotics Platform, I1SI: Satellite
Communications, NESSI: Networked Software & Services, NEM: the Networked and Electronic Media Initiative,
Photonics21: Photonics, EP0SS: Smart Systems Technologies

Other initiatives have been launched by industry and ICT stakeholders which may develop into ETPs in the
future. Two of these Platforms (ARTEMIS and ENIAC), moreover, have led to proposals for Joint Technology Initiatives.
Joint Technology Initiatives. In a limited number of cases, the scope of the RTD objectives and the resources involved
justify setting up long-term public-private partnerships in the form of "Joint Technology Initiatives" (JTIs). JTIs aim to
achieve greater strategic focus by supporting common ambitious research agendas in areas that are crucial for
competitiveness and growth, assembling and coordinating at European level a critical mass of research. They therefore
draw on all sources of R&D investment - public or private - and couple research tightly to innovation.
1 OECD Information Technology Outlook 2004.
18 The landscape of ICT R&D actors both from the private and public sector is enormous due to the multifaceted
situation of 25 countries working together. However, databases of projects and actors have been established in the past
and can be viewed at: http:/istresults.cordis.europa.eu/index.cfm?section=home&tpl=home
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Table 1 - Investment in ICT Research (2002) *°

ICT R&D* EU-15 us Japan
Private sector investments 23 B€ 83 BE 40 B€
Public sector investments 8 B€ 20 BE 11 B€
Inhabitants 383 m 296 m 127 m
Investments / inhabitant 80 € 350€ 400€
ICT R&D as % Total R&D 18% 34% 35%

Source: IDATE (for EU-15); OECD

Strategic ICT research is needed to assure Europe’s leadership in areas where it has recognised
strengths (e.g. nanoelectronics, embedded systems, communications) and in emerging areas
(e.g. web-services, cognitive systems). Targeted research is needed on bottlenecks such as
integrated solutions, ease of use and security. This also supports Europe’s international
competitiveness in crucial areas such as standards and R&D location decisions. Europe needs
higher ICT research investment to reach the Barcelona target of 3% of GDP on R&D.

1.5 THE MAIN ICT R&D THEMES

Information and Communication Technologies (ICTs) are critical to creating jobs and improving

quality of life across Europe. Although the ICT sector is itself worth 6- 8% of the EU’'s GDP, their

importance goes well beyond that - ICTs are also vital to:

meeting the globalization challenge by boosting innovation, creativity and competitiveness
throughout the economy;

delivering cutting-edge science in all scientific and technological areas;

making Europe’s large public sector more efficient, and modernising sectors ranging from
education to energy;

tackling social challenges, improving quality of life and meeting the challenge of an ageing
society.

Europe must therefore master these technologies to remain competitive and safeguard its quality
of life, which is why ICT research is one of the key themes of the EU's Seventh Framework
Programme (FP7) for Research and Technological Development, which will fund research across
Europe from 2007-2013. Tackling the Challenges EU research funding is deliberately focused on
seven key Research Challenges to ensure Europe becomes a world leader in ICTs. Three
Challenges aim at industrial leadership in key ICT sectors, while four are driven by socio-
economic targets. Within each Challenge, the Programme will fund an array of collaborative
research projects, each bringing together public and private organisations across Europe to help
the EU pool its scientific, industrial, financial and human resources. Small and medium-sized
enterprises are actively encouraged due to their vital role in innovation and economic growth.
Research partnerships will also be forged with advanced and developing countries, supporting
European competitiveness and helping international development.

19 Comparable data for EU 25 will be available by the end of 2005.

"Investment in ICT Research, Comparative Study”, IDATE 2002.
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BUDGET BREAKDOWN, 2o007-2008 (DRAFT) (mid November. 2006)
15

185

159 O 1. Metwork and Service Infrastructures (£585m)

B 2. Cognitive Systems, Interaction, Robotics (€153m)
0O 3. Components, systems, engineering (£434m)

O4. Digital Libraries & Content (€203m)

W 5. Sustainable and personalized healthcare (€174m)
O E. Mokility, Sustainability, Energy Efficiency (£158m)
B 7. Independent Living & Inclusion (€72m)

O Futurs & Emerging Technology (€135m)

W Horizontal support actions (€15m)

174

434

The ICT Theme's budget for the first two years of FP7 will be just over €2 billion.
The e-Infrastructures budget (not shown) is an additional ~€600m over the entire Framework
Programme. All figures are draft, and are in millions of euros.

Figure 1 - Budget for ICT related research 2007-20 08

Challenge 1 - Pervasive and trusted network and ser  vice infrastructures

Tomorrow's information infrastructure will connect together billions of people, countless
organisations and literally trillions of devices - PCs, mobile phones, servers, sensors and much
more. This infrastructure will underpin economic development in all EU regions, and will be at the
origin of new services and business opportunities throughout the economy. Mastering the
development of this infrastructure is essential to reaping the benefits of ICTs in areas as diverse
as manufacturing and home healthcare. It is an immense challenge to make this network and
service infrastructure more robust, resilient and secure.

Challenge 2 - Cognitive systems, interaction and ro  botics

Providing the next generations of ICTs with more intelligence will create many new opportunities
in a range of sectors. Research here will focus on developing ICT systems that are more aware of
what is going on around them, and will be able to learn, reason and interact with people more
naturally. These robots and "smart artefacts" will thus better serve our needs in the real world.
Instead of forcing users to learn how to use the machines, the machines will learn how best to
work with us. Applications in areas as diverse as manufacturing, education, healthcare, public
safety, environmental protection and service robotics are expected.

Challenge 3 - Components, systems and engineering

European firms are currently among the world's leaders in supplying electronic components to
industries as varied as transport, telecoms, consumer electronics and medical equipment. Europe
also enjoys leading positions in technologies such as photonics, plastic electronics, flexible
displays and micro/nanosystems. Europe is well positioned in the global race to develop these
technologies and to embed intelligence into products, services and processes. This Challenge will
support European industry and academic researchers in this strategic field and ensure that these
new technologies meet the needs of European business & society.

Challenge 4 - Digital libraries and content

ICTs enable us to access, create and share content widely. They also allow us to learn better, and
to preserve and enrich our cultural heritage. Every day, however, brings us face to face with the
shortcomings of current technologies, and the way they are used. We are often overwhelmed with
information. We still have limited elLearning tools. And we are still just discovering the
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opportunities that ICTs offer for developing our cultural assets and reinforcing our creative
potential. Research under this Challenge will therefore help develop digital libraries, enabling us
to easily create, interpret, use and preserve cultural and scientific resources, and revolutionise
learning through adaptive and intuitive ICTs.

Challenge 5 - Sustainable and personalised healthca re

Sustaining Europe's healthcare systems is a major challenge, with healthcare already accounting
for around 9% of EU GDP. The health sector is information intensive, so e-Health is emerging as
an important new industry, with e-Health spending predicted to account for around 5% of the total
health budget by 2010. Research under this Challenge will improve the quality, availability and
effectiveness of healthcare by developing ICTs to improve everything from healthcare
administration to biomedical imaging, from personalised, home-based care to the creation of hew
medicines.

Challenge 6 - Mobility, environmental sustainabilit ~ y and energy efficiency

With traffic congestion rising, 40,000 people dying on the roads annually and fuel consumption
and air pollution continuing to grow, Europe faces serious challenges on its roads. Air pollution
and climate change, moreover, are not Europe's only environmental challenges. ICTs can help
improve safety, optimise natural resource use, design smarter and cleaner processes, and predict
and manage the environment. Research in this Challenge therefore covers a lot of ground.
‘Intelligent car' research will make transport systems safer and more energy efficient, as well as
support Europe's automotive industries, while new 'mobility services' will ensure transport
resources are used more efficiently. Infrastructure and manufacturing plants, such as power
networks, chemical plants and oil pipelines, will also be made more resilient, secure and energy
efficient, while new systems to monitor and react to environmental risks will be developed.

Challenge 7 - Independent living and inclusion

While ICTs offer many advantages to European society, their impact will not be fully felt until all
Europeans can use them. But European society is changing — the proportion of population over
65 will increase from 20% to 28% between now and 2025, and by 2050 the old-age dependency
ratio will have risen by over 160% from the 1985 level. ICTs can help meet this challenge:
extending the time elderly people can spend living independently in their preferred environment,
for example, and providing a new generation of products and services to help integrate people at
risk of exclusion. Such systems both address pressing societal needs and offer major
opportunities for European industry. The ICTs themselves, however, have to change, becoming
more userfriendly, personalised and accessible to all.

i2010 FLAGSHIP INITIATIVES

Delivering the Information Society requires more than just research. In four critical areas,

Flagship Initiatives have been launched under the Commission's i2010 initiative to underline the

full potential of ICTs to improve quality of life in Europe:

European Digital Library : making Europe's diverse cultural and scientific heritage (books, films,
maps, photographs, music, etc.) easier and more interesting to use online for work, leisure and
study. It builds on Europe's rich heritage, combining multicultural and multilingual environments
with technological advances and new business models;

Intelligent Car : ICTs for smarter, safer and cleaner vehicles, helping reach Europe's goal of
cutting road fatalities in half by 2010;

ICT for Independent Living in an Ageing Society: improving social inclusion by providing
people, particularly the elderly, with ICT tools to support their health, well-being and mobility.
The new applications will also help to substantially improve ICT take-up across Europe;

ICT for sustainable development: tackling the unsustainable trends which are undermining
economic growth and reducing quality of life for all Europeans. ICT based environmental
monitoring and management tools will optimise the use of natural resources and will play a key
role in attaining sustainable development.
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Figure 2 - Architecture of FP7

Beyond the Challenges Future and Emerging Technolog ies

As well as addressing today's challenges, the ICT Theme also looks further ahead,
complementing the Challenges with long term, high-risk, ‘purpose-driven’ research. Known as
Future and Emerging Technologies (FET), the idea is to support pioneering research with a high
potential for significant breakthroughs. This is the research 'at the fringes' that may become
tomorrow’s radical innovations - the sort of work that opens up entirely new markets. FET will
therefore explore radical interdisciplinary avenues, delivering proofs-of-concept for new options
and demonstrating new possibilities. It will strengthen Europe's science and technology base in
new and emerging areas, refine new visions to the point where they attract industrial investment,
and establish new interdisciplinary research communities within European science and industry.
elnfrastructures ICT-based research infrastructures — from supercomputers to genetic databanks
and high-speed networks - are essential to high quality research. Yet they are increasingly
expensive to maintain and develop. Europe must therefore get better use out of what it has, and
pool its resources to provide its scientists and engineers with world-class facilities. Hence the
Capacities programme, where the e-Infrastructures strand will oversee the improvement of
dedicated digital infrastructures that allow European researchers to work together more
effectively. Powerful new software techniques - crucial to tackling the biggest challenges facing
European science and industry in areas as diverse as manufacturing and drug design — will also
be developed. Work in this area to date has already led to GEANT, the world's most powerful
research network.
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2. ICT RESEARCH IN ARGENTINA

2.1 INTRODUCTION: THE SITUATION OF R&D ON ICT IN ARGENTINA

Since the deep economic crisis Argentina has undergone in December 2001 and most of 2002,
there has been a surprising economic recovery, mostly due to exportations of agricultural
products, and tourism, even if the levels of poverty and indigence still remain exceedingly high
(40% and 15%, correspondingly — see Mari, 2005°"). Knowledge industries, such as software,
cinema, clothes and furniture design, have found new production and exportation niches. In the
scientific domain, the expenditure in science and technology (S&T) has increased, in its relation to
GDP. The initial National Budget for 2006 in S&T Activities (AC&T) was Argentine Pesos $362, 7
million (approximately 120.9 million US Dollars) more than the initial credit for 2005, representing
a growth of 28,6% . However, the level of AC&T in the Overall National Budget does not reach
2%. In year 2005 it was 1,64%, increasing to 1,74% in 2006. Argentina’s National budget for
AC&T is still significantly lower than other Latin American countries’®, such as Brazil, Mexico, and
Chile.

The country has not an Information Society Plan. Information Society issues have been initially
undertaken by the National Secretariat of Communications®*, but currently, it is the Secretariat for
Science, Technology and Productive Innovation (Secretaria de Ciencia, Tecnologia e Innovacion
Productiva - SeCyT) the player which takes initiatives for policies and strategies in this field.
SECYT is the governmental institution responsible for the design and implementation of the
national S&T policy, the coordination of the activities carried on in this sector, control and
assessment of S&T administration, as well as the promotion and dissemination of these activities.

The SECYT has recently published two outstanding documents regarding R&D medium and long
term planning: the Bicentennial Strategic Plan for Science, Technology, and Innovation?® 2006-
20010 (PROTIS), and “Basis for a Mid-Term Strategic plan in Science, Technology and

innovation™?®.

PROTIS chooses among its priority areas “Industry Competitiveness and Modernization of
Production Methods”, including ICT: industrial informatics, automation, robotics, microelectronics,
clean technologies, as well as ICT use in health, education, transportation infrastructure and
services, bioinformatics, energy, and environmental issues.

The “Basis” analyzes possible scenarios for the country’s development. The Scenario for
Sustainable Development is characterized, among other elements, by:
“In Economy: A more a more selective opening to the international trade takes place,
together with taking greater advantage of an educated and relatively educated workforce,
which helps to obtain falsified product competitiveness and services, fortifying the

4 RTD in Argentina - By Manuel Mari,

http://prest.mbs.ac.uk/prest/SCOPE/documents/National Report Argentina_eng.pdf
SECYT, PRESUPUESTO INICIAL EN AC&T1 2006, EL PLAN ESTRATEGICO Y LA LEY DE
FINANCIAMIENTO EDUCATIVO,

http://www.secyt.gov.ar/presupuesto 2006/documentos/informe inicial 2006.pdf

2 See Comparative Table at

http://www.secyt.gov.ar/indicadores 2004/banco _indicadores/documentos/HTM/C1.html

2 In the years 1990s

% Plan estratégico nacional de Ciencia, Tecnologia e Innovacion "Bicentenario" (2006-2010)

% “Bases para un Plan Estratégico de Mediano Plazo en CTI”,

http://www.secyt.gov.ar/bases plan _estrategico 05 15/pdf/bases.pdf
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producing sector of goods and services with a strong impulse to build its own technological
capacity.

In Science & Technology: long term policies oriented to the strenghtening of the scientific
basis, R&D orientation, technological dissemination, and encouragement to innovation are
established. They are directed, on one hand, to reach high added value in sectors capable
to compete in exports markets, and on the other hand, to increase the efficiency in all
productive activities, and attention to social needs”.

The production of synergies among different social actors oriented to build useful knowledge for
development is one of Argentina’s great challenges. It is indispensable to strengthen the scientific
and technological capacities in order “definitely overcome the recurrent social and economic crisis
of the last decades, and to reinsert the country in the world economy”®’ (SECyT: 9). The State
policy Argentina is implementing towards these goals has considered as priority steps the
production of knowledge and the management of technological changes.

Among the challenges stated by this national goal, there are two directly linked to the construction
of synergies between S&T research and the productive sector:

“c. To build an articulated National Innovation System, in order to favour the development of
employment producing enterprises, and high technology enterprises.
d. To have access to a society and an economy based on knowledge, with high levels of
education, scientific capacity and an innovative culture” (SECyT: 11).

SECyT or SeTCIP has created the Observatory of Technological Prospective®® (Observatorio de
Prospectiva Tecnoldgica - OPTE) though an agreement with ONUDI (United Nations
Organizations for Industrial Development). OPTE allows to capitalize other countries’ experiences
in prospective though the regional program for Industrial prospective implemented by ONUDI.
Mari (2005), states: “There seems to be a new consensus in the country among politicians,
entrepreneurs, and universities: to develop new technology-based areas, and to add value to
production and to natural resources (tourism included). The scientific community, which, not
withstanding the recent crisis, still has high levels of productivity, accompanies this project.
Finally, there is a spirit of entrepreneurship among young scientists and engineers, which
enlightens a promising future”.

2.2 THE LEGAL FRAME

The country has different laws that organize the system of science, technology and innovation,
among which it stands out Law 25,467 of Science, Technology and Innovation (September 2001).
“This law intends to establish a frame “that structures, impels and promotes the activities of the
area, in order to contribute to increase the cultural, educative, social and economic patrimony of
the Nation, favouring common good, the strengthening of the national identity, the generation of
works and environment sustainability?®.” The Law also establishes the objectives of the country’s
scientific and technological policy, the budgetary structure of the S&T system and the budgetary
dispositions for funding R+D activities. The main autarchic organisms of the public sector were
created and organized by means of national government decrees or laws, beginning with the
National Commission of Atomic Energy (CNEA) - 1950 decree 10936 - and the CONICET - 1951
decree 9695. Nuclear activity is legally regulated. The State determines the regulation policy, and
criteria, and to exert the functions of R&D in this field. Other examples of legislation in the area

2 Bases para un Plan Estratégico de Mediano Plazo en Ciencia, Tecnologia e Innovacion. SECyT, Secretaria

de Ciencia, Tecnologia e Innovacién Productiva, Ministerio de Educacion

2 http://www.opcyt.setcip.gov.ar/

2 Red de Indicadores de Ciencia y tecnologia, RICYR,
http://www.ricyt.edu.ar/interior/interior.asp?Nivel1=6&Nivel2=6&IDMiembro=1&Idioma=
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are the regime of intellectual property, the legislation on invention patents and utility models, and
the norm on biosafety.

2.3 MAIN ACTORS AND PROGRAMMES FUNDING ICT R&D

The main players that fund ICT research in Argentina are National State institutions, Federal
Governments, International organizations, and business enterprises. State research institutions,
Universities, and Community organizations (NGOs) carry on research related to ICTs, although
there is not currently a specific Program to fund ICT research.

2.3.1 National State Institutions:

National Government: MINISTRY OF EDUCATION, SCIENCE AND TECHNOLOGY?*°
SECyT: Secretariat of Science, Technology and Productive Innovation®. SECyT deals in all
matters related to the layout and implementation of the national S&T policy, the coordination
of the activities that are carried out in this area, the assessment and control of the
administration and the promotion and publication of these activities. The activities carried out
can be classified as: S&T research and development, human resources, training in S&T,
broadcast of science and technology, technological innovation, services and transference of
S&T, among the main ones. SECyT supervises both the ANPCyT and CONICET activities
ANPCYyT: the National Agency for Scientific and Technological Promotion® is a governmental
institution, dependent from the National Ministry of Education, and dedicated to promote
activities related to Science, Technology, and Innovative Production. The Agency promotes
the financing for research and development projects oriented to improve social, economic and
cultural conditions in Argentina. Through its two Funds — Funds for Scientific and
Technological Research (FONCyT, which administrates funds for S&T Research), and
Argentine Technological Fund (FONTAR, which manages financial resources for R&D,
technological developments, technological modernization, technological services for
institutions and Small and Medium Enterprises (Smes), technical assistance, and enterprises’
incubators, technological parks and technological poles, among others).
CONICET: National Council on Scientific and Technical Research®: CONICET is the main
organization oriented to S&T Research in Argentina. Among other activities, CONICET
encourages and funds S&T research, it promotes S&T cooperation and exchanges within the
country and with foreign research centres, and most important, it manages the Careers of
Scientific Researcher and Support Staff for R&D. According to Mari (2005), CONICET and its
“research career” (which has now more than 6,000 members) is the only institution of its kind
in the world, together with the CNRS of France, that pays salaries to its members to develop
research. CONICET also supports about 100 RTD centres, most of them in joint ventures with
national universities. It also supports international cooperation research projects, jointly with
international organizations, and international research programs.

2.3.2 Other National organizations dealing with ICT ~ s:

- Atomic Energy National Commission (CNEA). CNEA, created in 1950, depends on the
Ministry of Federal Planning and public investment. It is the main organism of S&T activities in
the nuclear field; research and development, selling of specialized services, and training of
human resources.

Spatial Activities National Commission (CONAE). CONAE is a decentralized organization,
created in 1991, and dependent from the Ministry of Foreign Affaire, International Commerce

% http://www.me.gov.ar/

http://www.secyt.gov.ar/
http://www.agencia.secyt.gov.ar/agencia.php
http://www.conicet.gov.ar/INSTITUCIONAL/Descripcion/objetivos.php
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and Cults. CONAE is responsible for designing, executing, controlling, manage and administer
spatial projects and initiatives. It develops the National Plan for Spatial S&T Position and
Progress for Peace Purposes (Plan Nacional para la Ubicacion y Aprovechamiento de la
Ciencia y Tecnologia Espacial con Fines Pacificos), as well as its funding mechanism. It
centralizes, organizes, manages and executes the National Spatial Plan.

Armed Forces’ Science and Technology Research Institute (Instituto de Investigaciones
Cientificas y Tecnologicas de las Fuerzas Armadas - CITEFA). ITEFA is a centralized
organization, dependent from the Defence Ministry, created in 1954, and oriented to R&D
activities for the Army. It develops research on arms and army equipment, including
communications, subsystems, technological developments, with the goal to satisfy civil and
military needs though technology transfer.

National Institute of Agricultural Technology (Instituto Nacional de Tecnologia Agropecuaria -
INTA). INTA, created in 1956, is a decentralized, autarchic and autonomous organization,
dependent from the Ministry of Economy and Production, oriented to farming, stockbreeding,
and forest activities in Argentina. Its mission is to generate and apply knowledge and
technologies from a demand-oriented vision, coming from agricultural sectors and from the
prospective of scientific and technological progress in the World, and to disseminate it trough
transfer and extension processes. It has three national agriculture and stockbreeding research
centres with 12 institutes; 12 regional centres, including 47 experimental stations and 240
agencies for technological transfer.

Industrial Technology Institute (Instituto Nacional de Tecnologia Industrial - INTI). INTI,
created in 1957, is a decentralized organization dependent on the Ministry of Economy and
Production. Its mission is to promote the development and transfer of technology to the
industrial sector, using already existing technologies or instrument innovative solutions, and to
ensure that the quality of the manufactures goods and services compiles to World tendencies
and norms, so that Argentine industry can reach a high level of international competence. Its
research and services cover a broad productive spectrum (industrial materials and processes,
energy and environment, quality, food, metrology, chemistry and petrochemistry, electronics
and informatics, construction, and infrastructure). INTI has 31 R&D centres, plus 5 regional
delegations.

2.3.3 Federal Governments

ACC: Cordoba Science Agency®*: The Agencia Cientifica de Cérdoba (ACC) develops
activities in areas concerning production, cooperation, and education in S&T. It funds
graduate and postgraduate scholarships, recent research groups, and projects that conform a
(PICTOR, PICTOR I, PROTRI). It also supports S&T events. ACC cooperates with EEUU,
through the Fulbright Commission, implementing exchange programs with researchers from
the Cordoba Province and EEUU. ACC works with the Cordoba Province Government in
software design, development and production. Diverse Smes and local universities participate
in this Program.

CIC: Province of Buenos Aires Scientific Research Commission®: The CIC has an overall
policy to manage knowledge production as well as its effective application to the Buenos Aires
Province’s social and economic development. Its main mission is to: a) Create, manage and
transfer knowledge; b) encourage the incorporation of knowledge to the production of goods
and services. As the CONICET, the CIC manages the Careers of Scientific Researcher and
Support Staff for R&D. ICT are not in its priority areas.

CFI: Federal Investment Council: The Consejo Federal de Inversiones®® (CFl) is a permanent
agency of research, coordination and counseling. It is in charge of recommending the
necessary measures for a suitable investment policy, and a better use of the different

34
35
36

http://www.agenciacordobaciencia.cba.gov.ar/
http://www.cic.gba.gov.ar/Institucional/IndexInstitucional.htm
http://www.cfired.org.ar/ingles/indices/f 1.htm
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economic ways leading to achieve a development based on decentralization. The Fondo
Federal de Inversiones (FFI) is the financial instrument of Consejo Federal de Inversiones. Its
purpose is to cooperate by means of funding with the public and private sectors in the
cooperation of specific projects or programs at the preinvestment and investment levels.
Within its credit lines the FFI has financed productive Micro-projects, and Small and
Medium.sized Enterprises (SMEs), having granted since 1990 around 5000 loans exceeding a
total of 150 million dollars. Currently, a line of Credits for the Exportable Regional Production
is available. See also the new Credits for Business Reactivation.

2.3.4 Universities

A third actor in the national scenario is the Academia, represented by the Universities, particularly
the National University of Buenos Aires (UBA), the national University of Cordoba (UNC), the
National University of Rosario (UNR), the National University of La Plata (UNPL), and the National
University of Cuyo (UNCuyo), Mendoza.

According to the Argentine Ministry of Education, Science and Technology (2004), there are in the
country 79 universities, of which 38 are public, and 41, private. There are also 18 university
institutes (two-thirds of them are private), a foreign university, an international university and a
Provincial university (Finquelievich and Prince, 2006%'):

State Private | Total
Universities 38 41 79
University Institutes 6 12 18
Foreign University 1 1
International university 1 1
Provincial University 1 1
Total 45 55 100

Source: Ministry of Education, Science and Technology (2004), p.13, Tablel.1.

“Unfortunately, the military regimes in 1966-73 and specially the terrible one in 1976-83, tried to
reduce the role of the University to a minimum. This was the case with the University of Buenos
Aires in 1966, and, 10 years later, with all universities. The newly elected democratic government
in 1983 tried to set a new equilibrium, but with no much success. The only alternative left then for
execution of scientific research was CONICET”, Mari, (2005).

Most of the University researchers in Argentina depend on CONICET or university teaching for
their living and on the ANPCYT and CONICET for the financing of their projects. In 1997, a new
instrument was created to promote research in the public Universities by the Ministry of
Education: the Salary Incentives for Research Program. It offers surplus money for professors
who participate in RTD projects approved by their University (Mari, 2005). It has a budget of 70
million pesos (18.7 million Euros), around 20% of all the other University funds for S&T. This
instrument was designed to improve the conditions of university budgets and of its researchers:
Argentina has a very small percentage of professors working full time, so the Program of
Incentives was oriented to satisfy an urgent need for research funds as well as salary
complements. Unfortunately, the funds are too low to develop real research with them. On the
other hand, there was a fast upsurge of “research teams” hastily built by underpaid university
professors, eager to complement their salaries. The result was an unsatisfactory system.

87 Susana Finquelievich & Alejandro Prince: “Universidades y TICs: Las Universidades argentinas en la

Sociedad del Conocimiento”, Telefonica, Buenos Aires, 2006.
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2.3.5 International Organizations

. RICYT: Science and Technology Indicators Network® — Latin American and Inter American.
All American countries, together with Spain and Portugal, participate in this network. RICYT
was created by the Ibero-American Program for Science and Technology (Programa
Iberoamericano de Ciencia y Tecnologia para el Desarrollo - CYTED) in Argentina in 1994. Its
main goal is to promote the development of instrument to measure and analyze S&T in Ibero
America, within a frame of international cooperation, in order to deepen its knowledge and use
it as a political instrument for decision making.
UNESCO: United Nations Educational, Scientific and Cultural Organizationgg. It has financed
some research projects on ICTs related issues. Its cluster office is in Montevideo. (Cluster
Office to Argentina, Brazil, Chile, Paraguay and Uruguay). Its mandate is to take responsibility
for the activities of UNESCO in all its fields of competence, working closely with Headquarters,
other Field Offices in the region (Santiago and Brasilia) and National Commissions. Its
specialisation is science and its role in this respect is to promote, implement and coordinate
UNESCO'’s programmes, projects and actions at national, sub-regional and regional levels.
Priority is also given to basic, secondary and higher education for all, including quality
education and innovation for MERCOSUR.
International Development Research Centre (not based in Argentina, but with various projects
there). IDRC is a Canadian Crown corporation that works in close collaboration with
researchers from the developing world in their search for the means to build healthier, more
equitable, and more prosperous societies. Within IDRC, The Institute for Connectivity in the
Americas (ICA) emerged from the 2001 Summit of the Americas. It is the forum for
hemispheric innovation in the application of information and communication technologies
(ICTs) to strengthen democracy, create prosperity, and realize human potential. The ICA
strives to create a true hemispheric community by connecting the citizens of the Americas and
promoting hemispheric integration through innovative uses of ICTs.
FLACSO, the Latin American Faculty of Social Sciences*’, has an active branch in Buenos
Aires™, where research on ICT is developed by the Communications Program, as well as by
the Development based on Work, Gender, information, and Knowledge Program*?.

2.3.6 Private enterprises

In the private sector, in 2003, enterprises financed 26.1% of all national expenditure in RTD, and
the rest of the private sector (private universities and NGOs) 3.6%. The National Plan of Science,
Technology and Innovation calculate approximately the participation of enterprises in 2005 at
more than 28% of the national expenditure.

2.4 THE MAIN ACTIVE ACTORS IN ICT R&D

2.4.1. The importance of the public sector

According to the Indicators available from the last National Survey carried out by SECyT*, in
2004 the distribution of researchers (including grantees) during the period shows the relevant of
the public sector in the scientific system: 83% of the researchers are carrying on their activities in
public institutions (29% in the governmental sector, and 55% in public universities), while a scarce
10% works in enterprises. According to Mari (2005), the Indicators available from the last National

38
39

http://www.ricyt.edu.ar/

http://portal.unesco.org/geography/es/ev.php-

URL ID=2486&URL DO=DO TOPIC&URL SECTION=201.html

40 http://www.flacso.org/

http://www.flacso.org.ar/

http://www.flacso.org.ar/investigacion _ayp contenido.php?ID=120
http://www.secyt.gov.ar/indicadores 2005/Indicadores 2005 indice.pdf
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Survey carried out by SECyYT show that in 2003 public universities executed 25.7% of the total
national expenditure in RTD, and private universities 1.6%; public institutes (INTI, INTA, CNEA,
CONAE, etc.) executed 41.2%; enterprises executed only 29%; they finance 26% and receive the
rest as subsidies and credits from the Agencia of SECyT (98 million pesos from the national
Budget, or about 26 million Euros, plus 20 million -5.3 million Euros- from a program of tax credit).
NGO executed 2,5%.

2.4.2 ICT Research

| o

# $ %&' SECYT'’s indicators, published in 2006**, do not discriminate which research
are carried on ICT issues. However, of a total of 20241 research project developed in 2005, 6105
projects belong to the area Engineering and Technology, the highest proportion among all
sectors. Nevertheless, the Annex IV of the “Basis for a Mid-Term Strategic plan in Science,
Technology and innovation” has identified the research project concerning ICTs that have been
funded by FONCYT / ANPCYT between 1997 and 2003.

The total number of projects is 3000, of which 103 projects concern ICT, involving 385 individuals.
An important proportion of these research funds (7.076.620 Pesos of a general total of 8.823.790
Pesos) are granted to universities, followed by CONICET (1.313.741 Pesos). Finquelievich and
Prince (2006) have researched about the use of ICT, including research on these issues, in
Argentine universities. The analysis of the answers provided by the 23 universities and the 11
Faculties that were interviewed allowed the authors to build a typology of universities, classifying
them in:

Advanced (17,39% of the consulted universities)
Emergent (43,47% of the consulted universities)
Reluctant (39,14% of the consulted universities)

Advanced universities are the smaller group within the studied universe (four universities). Not
only do they use ICT in the areas of administration, teaching, research and extension, but they
also fulfil the fundamental characteristic of the Information Society: to work in networks with
academic units and outer institutions external to the universities, of the academic world, as
scientific networks of electronic base, or supported by another type of communications, such as
national state and/or local institutions, companies and NGOs. In these networks, among other
projects, researches concerning ICT issues are developed, both technological research and social
research. These universities participate of enterprises’ incubators, technological parks and
technopoles, and they are open to funds from diverse sourced, including the State, the private
sector, and international organizations.

Advanced Universities include the University of Buenos Aires, the National University of Cuyo, the
National University of Cérdoba and the National University of Rosario. All of them are public.
Among them (essentially due to UBA’s population) they gather 545.396 students, 65,28% of the
public universities’ population, and 51,90% country’s university population.

However, Intermediate universities are also working with ICT research. Main Universities working
onICTs ! " # 5 %W&(

Universidad Nacional de Buenos Aires, UBA

Universidad Nacional de Rosario, UNR

Universidad Nacional de Cérdoba, UNC

Universidad Nacional de La Plata, UNLP

4 http://www.secyt.gov.ar/indicadores 2005/Capitulo%20VI.pdf
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Universidad Nacional de Cuyo, UNCuyo

Universidad Nacional del Sur, UNS

Universidad Nacional del Litoral (UNL)

Universidad Nacional del Centro de la Provincia de Buenos Aires

As for social and economic research on ICT, within the academic sector ICT have still a marginal
space. There is research being developed, but in general there are individual efforts by scholars
that have been working on ICT issues for a certain time. In the Faculty of Social Sciences,
University of Buenos Aires, there is an Information Society Research Program®. There are also
extremely productive research groups working on ICTs social and economic issues at the
University of General Sarmiento (Instituto de Industria (IDEI)*®, University of Quilmes*’ (Instituto
de Estudios sobre la Ciencia y la Tecnologia)*®, and University of San Martin, all of them in the
Buenos Aires Province.

Two private Universities in the City of Buenos Aires are starting Research Centres on Information
Society issues: the Instituto Tecnologico de Buenos Aires (ITBA), and Universidad San Andres.
As mentioned above, another private institution, FLACSO, develops research about information,
knowledge and gender related to work.

2.4.3 The relationships between universities and en  terprises for ICT research and

production

According to the “Basis for a Mid-Term Strategic plan in Science, Technology and innovation”
(Annex 1V), one of the key factors that condition ICT research as well as ICT development in
Argentina in the absence of public institutional policies’ approaches. The ICT issue is
disseminated in various governmental institutions, at State level as well as in the Provinces,
lacking instruments that could ensure the efficient coordination of efforts.

Another relevant issue concerns the relationships between Universities, high technology
enterprises, and research programs. Permanent interaction between these three elements is key
for ICT development. In Argentina there is currently a weak but increasing relationship between
research Institutes and Universities, and an almost inexistent relationship between both of them
and the ICT private enterprise sector.

However, some relevant universities are participating, together with enterprises, in technopoles®.
Technopoles, or technological parks, are growing in Argentina, with the still feeble participation of
universities. SECYT has implemented a Special Program for Incubators, Technological Parks and
Technological Poles (Programa Especial de Incubadoras, Parques y Polos Tecnolégicos,), in
which universities are taking an increasing part. To mention a few examples, the Instituto
Tecnolégico de Cérdoba®® (ITC), which is working since 2002, is constituted by six universities in
the Cordoba Province, and the Cluster Cérdoba Technology. The Universidad Nacional de Cuyo
(Mendoza) participates in the Palmira Technological and industrial park (Parque Tecnoldgico e
Industrial de Palmira - PASIP). It will include a technological center, an incubator for technology-
based enterprises®.

The Universidad de General San Martin is part of the Polo Tecnologico Constituyentes (PTC),
jointly with INTI, INTA, CITEFA, SEGEMAR and CNEA. The PTC was created in 1999, as an
interface organization that allows the generation of synergies among its own institutes and private
activities, as well as with local, national and international R&D centres®.

s http://ww.iigg.fsoc.uba.ar

http://www.ungs.edu.ar/ldei/index.htm
http://www.ung.edu.ar/
http://www.ung.edu.ar/layout/redirect.jsp?idSection=604

Data from Susana Finquelievich & Alejandro Prince: “Universidades y TICs: Las Universidades argentinas en
la Sociedad del Conocimiento”, Telefénica, Buenos Aires, 2006.

%0 http://www.fitc.unc.edu.ar/
http://weblogs.cfired.org.ar/blog/archives/000795.php
http://www.ptconstituyentes.com.ar/
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The Universidad Nacional de Misiones participates in the Parque Tecnoldgico de Misiones,
together with the Misiones Government, INTA*®, and enterprises in e cities of Posadas, Obera
and Eldorado. Until today, it is the only binational technological park —jointly with the Universidad
de Pato Branco, Brazil. It's financed with National S&T funds.

The Universidad Nacional de Mendoza integrates the Institute of Industrial, Services and
Technologic Development - IDITS® (Instituto de Desarrollo Industrial, Tecnoldgico y de
Servicios), a mixed initiative integrated also by the Mendoza Province’s Government, and private
enterprises. The Universidad Nacional del Sur is one of the promoting entities of the Bahia Blanca
Technological Pole (Ente Polo Tecnoldgico de Bahia Blanca) still in its first steps. Its members
are the Bahia Blanca Municipality; Bahia Blanca Honourable City Council; Ente Zona Franca;
Universidad Nacional del Sur; Universidad Tecnolégica Nacional; Facultad Regional Bahia
Blanca; Fundasur; Plapiqui; Vianet Computacién; Jotafi S.A.; Tecnodesarrollo S.A.; Camara de
Informatica del Sur; Union Industrial de Bahia Blanca; Centro Regional de Investigaciones
Basicas y Aplicadas de Bahia Blanca; Corporacion del Comercio, Industria y Servicios de Bahia
Blanca, and APYME™.

The Polo Tecnolégico Rosario® groups private enterprises, universities and the State
government. Its Directive Commisiion includes the Municipalidad de Rosario, the Santa Fe
Province Government, the Universidad Nacional de Rosario®’, and the enterprises Assist S.A.,
Antolégica, BLC S.A., Fundacion Libertad, Grupo Consultar, Grupo Tesis, Ksoft, Bl Consultants,
Openware, Soluciones Punto Com, and Suasor. This group’s goal is to impulse the city of Rosario
as a world reference centre in ICT and biosistemic technologies. The focus is put on the
production of software in Spanish, and on the use on high technology production in order to
accelerate the integration of Rosario Metropolitan Area to information Society. Its main objective
is to disseminate ICT applications as well as the links between the S&T sector, the government
and the private sector, and to encourage education, training, and qualified labour in high added
value activities.

The Universidad de Buenos Aires participates in the BAITEC® Program, the City of Buenos Aires’
Government’s Incubator of Technology- Based Enterprises

2.4.4 Private sector’s initiatives

The experts that wrote The Bases’ Annex IV considered that various enterprises related to the
ICT sector have developed serious efforts to develop end export new technologies, and most of
them have been successful. Around 600 enterprises —many of them microenterprises- are
producing equipments and systems, for the national as well as for the international market.

Yoguel et al.*® have developed research on the use and dissemination of ICT in Argentinean
manufacture industry. The research work focuses on two areas: the real reach of ICT use and
dissemination and its links with the enterprises’ general productivity, work organization and
competitiveness. After analyzing 246 enterprises, the authors have concluded that ICTs are
widely disseminated in industrial activities, and that most enterprises have invested in ICTs,
mainly during the “convertibility” periods, in which one Peso equalled one American Dollar.
Nevertheless, these technologies are used mainly in the administrative tasks, more than in the
production processes. In both areas, ICT tools are unsophisticated and show low complexity.

53
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http://www.inta.gov.ar/

http://www.bahiablanca.gov.ar/empresario/polotec.html
http://www.polotecnologico.net/es/

http://www.unr.edu.ar/
http://www.buenosaires.gov.ar/areas/produccion/tecnologia/baitec.php?menu_id=10248

Gabriel Yoguel, Marta Novick, Dario Milesi, Sonia Roitter y José Borillo, Informacién y conocimiento: la
difusién de las tecnologias de informacién y comunicacion en la industria manufacturera argentina, REVISTADEL
ACEPAL82<ABRIL2004.
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However, the panorama is changing. Besides the technopoles’ initiatives mentioned above, in
2007, the Mar del Plata ICT Association -Asociacion de las TIC de Mar del Plata® (ATICMA) -
has promoted an interesting regional initiative. On March 29 and 30 they organized the First
National Forum on ICT Experiences®’. In this forum, representatives of diferent technological
poles, clusters, entities and ICT industry chambers exchanges experiences. Most important, they
have signed the Foundational Act of the Federal Council of Software and informatics Services
Enterprises - Acta Fundacional del Consejo Federal de empresas de Software y Servicios
Informaticos (CFESSI).

ATICMA has launched its operative unit's project. Its goal is to create in Mar del Plata a
Technological Development Centre (Centro de Desarrollo Tecnologico - CDT), which will develop
R&D activities in the areas of hardware, software, ICT management and quality; a Centre for
assembling electronic plaques and integrating equipments (Centro Integral de Armado de
Plaquetas Electronicas e Integracion de Equipos, CIPEE), and a Training Centre that will satisfy
the present demand for human resources. It will work jointly with universities, technological
schools and C&T institutions.

2.4.5 NGOs and research

Only 2% of S&T researches in Argentina are developed by non-governmental organizations. Of
these, only a few develop research on ICT. Nine of these organizations are grouped in the
Argentine Network of Digital Organizations — RODAEr, http://www.rodargentina.net °>. NGOs carry
on research with funds from international organizations, such as IDRC, UNESCO, etc., or the
National State.

2.5 THE MAIN ICT R&D THEMES

2.5.1 The main themes on which ICT research is conc  entrating in the country

The main themes are carried on by Universities and the private sector. There are not specifically
recognised “flag issues”, although open source, security/safety, intellectual property, software for
agricultural activities, e-government, e-vote, and mobility, are among the significant themes.
Besides Universities, leading institutions belong to the private sector: enterprises such as IBM,
Microsoft, Intel, Telefonica, Telecom, Motorola, are developing research.

Public sector

Mechanisms to facilitate financing of ICT Research (fiscal benefits, subsidies for marketing,
venture capital, etc.);

Education and training in ICT careers

Multistakeholders’ strategies and actions

Telecommunications infrastructure

E-government;

Intellectual property

ICT indicators

Safety and security

ICTs and Universities

Electronic waste

60 The Mar del Plata ICT Association is a non profit organization which gathers enterprises, professionals, and

educational institutions from the ICT industries. Created in 2006, its goal is to achieve partnerships between
enterprises, educational and technological institutions, professionals and governments in order to encourage ICT
development in the productive sector.

o1 http://www.canal-ar.com.ar/Noticias/NoticiaMuestra.asp?ld=4311

62 See http://www.rodargentina.net/OSCs.php
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Private sector

Education and training in ICTs careers

Networking mechanisms with ICT enterprises and clients, investors, etc., within the country and
abroad.

Mobile and ubiquitous computing, security and dependability.

Interactive computing: contents, games, e-learning, e-commerce, e-government.

Software for education, agricultural activities, health,

Community sector

- ICTs and poverty reduction
Open software
Wi Fi, Wi Max
ICTs and Universities
Accessibility
Digital Gap

2.5.2 Possible specific future developments in the country

a. Argentina is interested in finding markets for exports . Experts estimate that it can find a
significant place in the worlds markets if C&T policies encourage areas in which there already are
certain degrees of development: biotechnology, nanotechnology, functional foods, “clean”
energies, biofuels, textile technologies, software, oceanographic studies, nuclear energy,
transportation, climatic change studies, among others.

b. A possible specific future development is S&T Software : nuclear, engineering, network
optimization applications, logistics, traffic, biology, chemical models, graphic tools and
applications, etc.

c. Network and service infrastructures need to develop social planning of ICTs, particularly
concerning telecommunications networks. A probable future development in the short run is S&T
Software: nuclear, engineering, network optimization applications, logistics, traffic, biology,
chemical models, graphic tools and applications, etc. ICT for Sustainable energy management is
also an urgent issue.

d. Research needs in the field of cognitive systems, interaction, and robotics point to areas
such as transportation, metal mechanic industries, prospective research, robot Communication
and coordination, computational mechanics, robotics in surgery, and Human — Robots interaction.

e. Possible future developments in Components, systems, and Engineering are:
Biotechnology, Nanotechnolgy, functional foods, “clean” energies, biofuels, textile technologies,
software, oceanographic studies, nuclear energy, transportation, and climatic change studies,
among others.

f. Digital libraries and content  are growing research and implementation subjects in Argentina.
Some of the areas to be developed in the immediate future are Electronic S&T digital libraries,
networks of Digital libraries, intelligent contents for Digital libraries, and Contents’ Classification.

g. ICT for health is also a developing issue. The following areas are being developed and will
acquire increasing importance in the short run: Telemedicine (clinical uses); Teleeducation;
Epidemiology and Statistics; Management and Administration; Standards and legal aspects of
Informatics applied to health; Codification and controlled terminology; Onthologies in Biology and
Medicine; Hospital Information Systems; Computerized Clinical histories; Expert Systems and
Artificial Intelligence in medicine; Datawarehousing in Health; Data Mining in Health; Personal
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health systems for monitoring and point-of-care diagnostics; advanced ICT for risk assessment
and patient safety; Storage, transfer, and processing of Medical Images®®.

h. ICT for mobility & sustainable growth . IP Telephony, Multi medial solutions, Security in IP
communications, Telecommunications Cooperatives; ICT for the intelligent vehicles

i. ICT for independent living and inclusion is increasingly important in ageing country, such as
Argentina. ICT provides a most important opportunity to address the problems associated to the
ageing population such as the associated rise of number of people with high disability rates, fewer
family carers, and a smaller productive workforce. It also offers important means to integrate
people at risk of exclusion and empower individuals to participate in the knowledge society. Some
of the issues to be developed are: Embedding accessibility in mainstream ICT; Computer
simulation of the user interaction; Non-invasive Brain Computer Interaction; ICT for Social
Inclusion of young people, ICT for Social Inclusion of elderly people; ICT for Social Inclusion of
marginalized groups; Advanced Prototype Systems for Independent Living and Active Ageing;
Open Systems Reference Architectures, Standards and Platforms

j- E-politics and E-government are becoming increasingly important: issues such as digital
cities, e-vote, online consultations, qualitative e-interviews, e-surveys, online focus groups,
community networking, etc., require further research and development.

k. Gender issues and ICT research is carried on by FLACSO Argentina. The issues tackled are
Women'’s ICT-based enterprises, Women’s empowerment though ICT, and Gender issues in ICT-
based education

I. Prospective research on ICT Issues is being carried by OPCYT at SECYT. The main themes
are the software industry, as well as the future industrial development of the sector.

&3 See the Conclusions of the First National Conference on Compatibility Criteria in the Development of ICT

based experiences for Health (http://www.setcip.gov.ar/pype/documentos/Conclusiones_ler Encuentro_Nacional Telesalud.pdf
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3. ICT RESEARCH IN BRAZIL

3.1 INTRODUCTION: THE SITUATION OF R&D ON ICT IN THE COUNTRY

Since September 2000, there is an Information Society Plan, called “Livro Verde” that indicates a
proposal that includes action descriptions of the “Programa Sociedade da Informagéo”, composed
of planning, budget, execution and monitoring statements and projections. It is a public document
that can be downloaded (http://www.mct.gov.br/index.php/content/view/18940.html). This plan
aims to cover every relevant aspect of the Information Society in Brazil, from R&D to applications,
from government to private sector, from technologies to social impact.

ICT R&D is very important in Brazil. There are regulatory milestones and laws that were proposed
specifically to ICT R&D in Brazil. For instance, Brazil has 15 funds to finance R&D (Science and
Technology Sectorial Funds), and one of them is specific to ICT R&D. Since the last president,
ICT is one of the priorities on PITCE (Politica Industrial, Tecnologica e de Comércio Exterior).

The PITCE (Politica Industrial, Tecnolégica e de Comércio Exterior) consists in a plan of action of
Brazilian Governement that aims to increase the productive efficiency, increase the capacity of
innovation of Brazilian companies and the expansion of exportation. It is considered the base to
increase the insertion of Brazil in international trade, stimulating some sectors where Brazil has
greater capacity or demands to develop competitive advantages.

The Science and Technology Sectorial Funds, created in 1999, are project financing instruments
for domestic research, development, and innovation. Initially 15 Sectorial Funds were created.
Among them, it is worth mentioning one that is directed at university-business cooperation, and
another at supporting public higher education and research institutions’ infrastructure. These
funds originate from contributions according to companies’ invoicing and/or from the earnings
arising from the exploitation of natural resources belonging to the Federal Government. With the
exception of the Fundo para o Desenvolvimento Tecnoldgico das Telecomunica¢des — FUNTTEL
(Sectorial Fund for the Technological Development of Telecommunication), managed by the
Ministry of Communication, amounts from the remaining Funds are attributed to FNDCT and
managed by FINEP, its Executive Secretary, in partnership with CNPq. FINEP is the executive
body responsible for the management of the Sectorial Funds under the orientation of the
Managing Committees, which specify annual investment guidelines and plans, monitor
implementation of action plans, and assess results. Participants of the Managing Committees
include the Ministry of Science and Technology — MCT and other ministry representatives
connected to the industries covered by each Fund, besides FINEP, CNPq, regulating agencies
and scientific, technology, and business communities. This shared management ensures a clear
and transparent process. In general, Sectorial Funds are directed to selected projects by means
of calls for proposals, which are published in the MCT, FINEP and CNPq websites. In special
cases, funding may take place through requests, as determined by the Managing Committees.3.2

3.2 THE MAIN ACTORS AND PROGRAMMES FUNDING ICT R&D

The main funding public organizations that Brazilian researchers can access are: CNPqg, CAPES,
FINEP, MCT (SEPIN), and Local State Agencies (FAPS).

Ministry of Science and Technology (MCT) —  http://www.mct.gov.br
The Ministry of Science and Technology has the mission of planning, co-coordinating, supervising
and controlling activities of science and technology, activities of research and development in
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priority areas and the formulation and implementation of information science and automation
policy.

The basic structure of the MCT consists of five secretariats, three national research institutes, two
research centers, and two development agencies - The National Council for Scientific and
Technological Development (CNPq) and the Studies and Projects Funding Body (Finep). It further
consists of two collegiate bodies which exercise advisory functions and have deliberative
responsibilities: National Council for Science and Technology (CCT) and the National Council for
Information Technology and Automation (CONIN).

CCT plays a central role in defining the directives and objectives of national and technology policy
and in co-coordinating the federal plans and programmes in the S&T area. As for CONIN, this is
the highest body in the definition of policies for the information technology sector.

Among the programmes directly co-ordinate by MCT, the following are worthy of note:

Programme of Support for Technical Training in Industry (PACTI), the objective of which is to
support, guide and link actions relating to the technological training of industry, seeking to
increase competitiveness of goods and services produced in the Country.

The strategy of PACTI is decided by the National Technology Training Committee, subordinated
to CCT. Eight sub-committees were set up in the structure of PACTI for the following areas: Line
of Financing, Purchasing Power, Technological Mobilization, Technology Management and
Education, Technology Infrastructure, Technology Information, Technology in Education and
Employment and Sectoral Linking. The sub-committees involve over 70 institutions, covering
representatives of companies, agencies of the Federal and State Government, universities,
foundations, technology institutes, professional associations and representatives of the working
class. Other matters, such as Tax Incentives, Business Data Base on investment in S&T and the
Study of Competitiveness of Brazilian Industry are also developed under guidance from the
National Committee.

Still within the scope of the Technology Development Secretariat (SETEC) we must add the Basic
Industrial Technology Programmes (TIB - scientific and industrial metrology, industrial
technological information, standardization and certification, technology of management and
studies of industrial technology policy) and Specialization in Quality Management (PEGQ).
SETEC co-ordinates the Brazilian part of the Specialist Science and Technology Meeting.

Policies for the information technology sector are conducted by the Information Technology and
Automation Policy Secretariat (SEPIN), the mission of which is to propose, co-ordinate and
monitor the measures necessary for the execution of national information technology and
automation policy, in addition to analyzing proposals for the granting of tax incentives and projects
in the information technology and automation sector. The General Committee on Information
Technology and Microelectronics is responsible for conducting work in Micro-information
Technology, Automation and Tele-information Technology, Strategic Mobilization and Priority
Programmes, General Co-ordination of Software, Services and Application of Information
Technology in Information Systems, Research and Development in Information Technology and
Software and Services.

In the Special Programmes Advisory Service (ASPE), attached to the Executive Secretariat of
MCT, the general committee on sub-programmes administers the Scientific and Technological
Development Support Programme (PADCT) with the definition of the following priority areas:
Chemistry and Chemical Engineering, Biotechnology, Geo-sciences and Mineral Technology,
New Materials, the Environment, Instrumentation, Science and Technology Management,
Maintenance and Information. PADCT is intended to increase, improve and consolidate the
national technical and scientific competence in the field of universities, research centers and
companies by means of financing for projects producing an impact for scientific and technological
development.

The Scientific Development Secretariat (SEDEC) co-ordinates and supervises the following
programmes: Humid Tropics Programme, aimed at the transfer and adequate utilization of useful
knowledge for the sustainable promotion of development for the Amazon Region; a Programme
for Training Human Resources for Technological Development (RHAE), contributing to human
resources training at all levels, in priority areas for the technological training of the Country; Pilot
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Programme for the Protection of Tropical Forests in Brazil (PP-G7) and the Pilot Programme in
Marine Sciences.

The Monitoring and Assessment Secretariat (SECAV) promotes studies and prepares subsidies
for the preparation of directives, standards, plans and budgets relating to national Science and
Technology policy. SECAV participates in the Co-ordination Committee of MCT. It manages the
Programme for Monitoring the Weather, Climate and Water Resources and co-ordinates work on
formulating Science and Technology Indicators.

CNPq (Conselho Nacional de Pesquisa e Desenvolvimen  to Tecnoldgico) http://www.cnpq.br

The National Council for Scientific and Technological Development (CNPq) is a development
agency linked to the Ministry of Science and Technology (MCT), to support Brazilian research.
Since it was set up, CNPg has always been one of the major public institutions for the support of
Science, Technology and Innovation (ST&I), contributing directly to the training of researchers —
masters, doctors and specialists — in the various fields of knowledge. All CNPqg's actions are
established in the Federal Government’s Pluriannual Plan, with programs from the Ministries of
Science and Technology (MCT), of Defense (MD), of Mining and Energy (MME) and of
Development, Industry and Foreign Trade (MDIC). Today some 30,000 active professionals hold
a doctorate, and at least 22,000 of them gained their PhD with the help of CNPqg. These
investments contribute both to the increase in the production of knowledge and to the generation
of new growth opportunities for the country.

FINEP (Financiadora de Estudos e Projetos)  http://www.finep.gov.br

Financiadora de Estudos e Projetos — FINEP (Research and Projects Financing), also known as
the Brazilian Innovation Agency, is a publicly owned company subordinated to the Ministry of
Science and Technology — MCT. It was founded on July 24, 1967 with the purpose of financing
scientific and technological research and graduate courses in Brazilian universities and research
institutions, as well as research and development in companies. In 1971, FINEP became the
Executive Secretary of the newly created Fundo Nacional de Desenvolvimento Cientifico e
Tecnoldgico — FNDCT (Funding for Scientific and Technological Development).

Since its foundation, FINEP has had a double role: it provides grants to non-profitable institutions,
such as universities and research centers, and it lends money to companies. FINEP has
encouraged intense mobilization in scientific and business circles, funding the implementation of
new research groups, the creation of specific programs, the growth of science and technology
infrastructure, and the institutional consolidation of post-graduate activities. It has also stimulated
the increase in supply and demand for technology, by mobilizing universities, research centers,
consulting firms and contractors of services, products, and processes.

In recent years, FNDCT was reinvigorated with new sources of funds from the so-called Science
and Technology Sectorial Funds. The ability to finance the entire Science, Technology, and
Innovation — S, T&I system — by combining reimbursable and nonreimbursable funds, as well as
fiscal incentives, has afforded FINEP a great capacity for inducing activities aimed at developing
this field, essential in increasing Brazilian manufacturing industry’s competitive edge.

FINEP encourages and finances innovation and scientific and technological research, which might
contribute to extend knowledge and/or generate positive impacts in Brazilian social and economic
development, with a view to extending and improving the National S, T&l System, encouraging
the production of knowledge and the improvement of scientific and technological skills in the
country; stimulating and supporting activities that encourage the expansion of innovation,
generation, and adaptation capacity in technological and scientific knowledge, for the production
of goods and services; and cooperating towards success of the targets established by the Federal
Government’s public policies.

Areas of activity - FINEP acts in accordance with the policies set forth by the Ministry of Science
and Technology, in strict cooperation with Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico — CNPq (National Council for Scientific and Technological Development). While
CNPq provides scholarships and grants to individuals and research groups, FINEP supports S,

32



WINDS-LA D2.3 R&D Agenda Analysis Report

T&I activities to institutions, public or private. FINEP’s operating procedures are oriented towards
extending knowledge and skills to human resources in the National Science and Technology
System; research, development, and innovation of products and processes in the business
community; increasing quality and value-added of products, processes, and services in the
domestic market, targeting improving the quality of life of the population and the selective
replacement of imports; increasing competitive edge of products, processes, and services in the
international market, with a view to increasing exports; promoting social inclusion and reducing
regional contrasts; and adding value to installed scientific and technological capacity to Brazil's
natural resources.

Grants and loans - FINEP provides grants, i.e. non-reimbursable funds, and loans. FINEP
supports every stage and dimension of the scientific and technological development cycle: basic
research, applied research, product, service, and process innovation. FINEP also supports
incubation of high-tech firms, implementation of technology facilities, structuring and consolidation
of research processes, development and innovation in established companies, and market
development.

Non-reimbursable funds are granted with FNDCT funds, currently formed largely by S, T&l
Sectorial Funds. They are intended for non-profit institutions, for programs and fields specified by
the Funds’ Managing Committees. FINEP also supports the organization of events, and
continuously accepts requests according to the terms and guidelines as displayed in its website.
Reimbursable loans are made with FINEP’s own funds or through on-lending from other sources.
Those businesses or organizations interested in receiving credit may submit their applications to
FINEP at any time. The first step is to remit an Advance Consultation which, after being qualified,
should be followed by a Loan Application to FINEP.

Recently, FINEP has created new instruments to support nascent high-tech firms. Some have
been developed in the Inovar Project, supported by the Inter-American Development Bank (IDB).
This includes venture capital, provided mainly through risk capital funds. Another instrument is the
Programa de Apoio a Pesquisa em Empresas — PAPPE (Program for Supporting Research in
Enterprises), a program to provide research grants to individuals in small companies, similar to
the Small Business Innovation Research Program (SBIR), existing in the U.S.

Non-reimbursable grants - Grants to public institutions or non-profit private organizations in
order to undertake scientific, technology, or innovation research projects; undertake projects in
partnership with companies, including as counterparts to FINEP financing; provide studies or
events, conferences, meeting or workshops, aiming at interchanging knowledge among
researchers. Financial support is granted by FINEP by means of an agreement with the applying
organization, specifying objectives, returns expected, working plan, performance indicators,
disbursement schedule, and deadline for submission of the technical report and financial
summary.

Terms: Applications for research or innovation projects are accepted for examination only in
response to requests or calls for proposals, which contain the conditions for qualification and
terms. Applications for holding events are constantly accepted and submitted according to the
calendar; guidelines and application forms are available at the FINEP site.

Loans to institutions require demonstration of tangible garantees and conditions to develop S, T&l
projects. The grace and repayment periods as well as financial charges vary in accordance with
the nature of the project and the borrowing institution. Loans are of the following types:

Fiscal Incentives - Granted to companies that run approved Programa de Desenvolvimento
Tecnoldgico Industrial — PDTI (Program for the Development of Industrial Technology) or
Programa de Desenvolvimento Tecnoldgico Agropecuério — PDTA (Program for the Development
of Agriculture Technology).
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Financial research subsidies - Non-reimbursable resources granted to selected companies among
those that run approved PDTIs or PDTAs in order to cover part of the expenses involving
research, development, and innovation during the previous fiscal year.

Venture Capital - The acquisition of securities (shares, convertible debentures, and subscription
bonds) issued by companies, whether directly or by means of risk capital funds regulated by the
Comisséo de Valores Mobiliarios — CVM (Stock Exchange Commission). Offerings of liquidity
instruments (call and put options) in order to increase the attractiveness of private investments in
risk capital funds.

PAPPE - PAPPE, a newly created program similar to the American SBIR, is conducted in
partnership with the S&T Foundations in 18 States, which select projects to be funded locally and
provide matching funds. Besides fostering the interaction between researchers and high-tech
based firms for developing innovative projects, it is expected that PAPPE will contribute for the
convergence and consolidation of the local and national innovation systems.

Cost reduction for cooperative projects - A reduction achieved as a result of project
development involving participation in a consortium of non-profit research institutions, qualified for
non-reimbursable loans.

Company qualification for risk investments - An action intended to qualify entrepreneurs for
negotiating with Risk Capital investors, as well as creating an atmosphere favoring transactions.

RHAE Grants - A program that grants scholarships to businesses or institutions that undertake
scientific and/or technological activities aiming at employing experts to work in short term projects
(approved by FINEP and operated by CNPq).

Mandatory Private Actors http://www.mct.gov.br/sepin/

According to “Lei de Informatica”, every IT company is obliged to fund and promote research. In
this sector, the main actors are: Dell, HP, Samsung, LG, Siemens, Motorola, Nokia, among
others. This regulatory land mark includes the Science and Technology Sectorial Fund , the
project financing instruments for domestic research, development, and innovation in Information
and CommunicationTechnology. This is the specific Fund to finance ICT research. Beside it, it is
worth mentioning one other that is directed at university-business cooperation, and another
supporting public higher education and research institutions’ infrastructure. These funds originate
from contributions according to companies’ invoicing and/or from the earnings arising from the
exploitation of natural resources belonging to the Federal Government.

3.3 THE MAIN ACTORS AND PROJECTS ACTIVE IN ICT R&D

The actors include private companies, government institutes, NGOs, private and public
universities. The main actor is represented by public universities that have most of the resources
to finance their research program. The funds from the “Lei de Informatica” are distributed in a
mandatory rule:

54% could go to private sector (industries and development centers)

10% must go to FNDCT (government fund for research)

36% must go to Universities and Research Centers

Main actors in ICT R&D are some key Universities:
Universidade de Sao Paulo (Sao Paulo) —http:// www.usp.br
Universidade Estadual de Campinas (Campinas) — http://www.unicamp.br
Universidade Federal do Rio de Janeiro (Rio de Janeiro) — http://www.ufrj.br
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Pontificia Universidade Catdlica do Rio de Janeiro (Rio de Janeiro) — http://www.puc-rio.br
Universidade Federal do Rio Grande do Sul (Porto Alegre) — http://www.ufrgs.br
Universidade Federal de Pernambuco (Recife) — http://www.ufpe.br

Universidade Federal de Santa Catarina (Trindade) — http://www.ufsc.br

Universidade Federal de Minas Gerais (Pampulha)- http://www.ufmg.br

Universidade do Estado do Rio de Janeiro (Rio de Janeiro) — http:// www.uerj.br
Universidade Federal Fluminense (Rio de Janeiro) — http:// www.uff.br

Pontificia Universidade Catodlica do Rio Grande do Sul (Porto Alegre) — http://www.pucrs.br

And some companies or NGOs that do research on ICT like:
- CESAR - http://lwww.cesar.org.br/
Instituto Eldorado - http://www.eldorado.org.br/
Wernher von Braun Center for Advanced Research —http://www.vonbraunlabs.com.br/site
LABELETRON - http://www.cbpf.br/cat/elt/labeletron.html

3.4 THE MAIN ICT R&D THEMES

The Brazilian Computer Society, starting from the model of the international events, organized the
Brazilian workshop of Grand Research Challenges in Brazil: 2006-2016. The goal was to produce
five Grand Challenges for Computer Science in Brazil, together with a specification of a clear and
concise view of how to treat the corresponding problem. The formulation of each challenge
involved discussion of the following issues: i) specification of the benefits of searching for a
solution to the problem, ii) description of how to measure the success of the research undertaken
to solve this problem, iii) discussion of difficulties and barriers to achieving success in this
research and iv) proposal of actions to be undertaken to meet the challenge in a 10-year period.
The five challenges, described in the subsequent sections, were:

1. Management of information over massive volumes of distributed multimedia data

2. Computational modeling of complex systems: artificial, natural, socio-cultural, and human-
nature interactions

3. Impacts on Computer Science of the transition from silicon to new technologies

4. Participative and universal access to knowledge for the Brazilian citizen

5. Technological development of quality: dependable, scalable and ubiquitous systems

Below, there are five examples of leading institutions in the themes mentioned
- Universidade de S&o Paulo (S&o Paulo) — http://www.usp.br
Universidade Estadual de Campinas (Campinas) — http://www.unicamp.br
Pontificia Universidade Catdlica do Rio de Janeiro (Rio de Janeiro) — http://www.puc-rio.br
Universidade Federal de Pernambuco (Recife) — http://www.ufpe.br
Universidade Federal de Minas Gerais (Pampulha)- http://www.ufmg.br

The Brazilian Computer Society foresees some specific future development in the country:
1. Management of information over massive volumes of distributed multimedia data

Computational modeling of complex systems: artificial, natural, socio-cultural, and human-
nature interactions Briefly, some of the big technical and scientific problems that must be
considered to face this challenge include:

Reduction (abstraction and summarization) of massive data volumes, by means of
computational modeling, simulation and others;

Definition and use of the notion of context for information retrieval, considering factors
such as user location, profile and requirements, among others;
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Design and implementation of multimodal content descriptors and of algorithms to extract
and index these descriptors, to support multimodal mining;

Use of distributed and dynamic indexing peer-to-peer structures;

Studies in models and mechanisms to integrate data characterized by a large degree of
heterogeneity;

Treatment, while storing and retrieving data, of factors inherent to the heterogeneity in
their capture, such as cultural and temporal issues, but also technological characteristics
of captors, such as sensors, cell phones, PDAs, among others;

Study of alternative means of presenting information, including new kinds of interfaces;
Consideration of data availability and validity, and intellectual property;

Formulation of conceptual models to specify genres or domains involved in digital
entertainment applications, development of methods and implementation of systems to
manipulate plots and their experimental use in various applications;

Study of adaptable and intelligent infrastructures to process distributed information;
Development of models and techniques to ensure data and information persistence over
long time periods, for historical archiving;

Development of models, structures, interfaces and algorithms for construction of large
distributed digital libraries, to manage multimedia information.

2. Computational modeling of complex systems: artificial, natural, socio-cultural, and human-
nature interactions Computational modeling involves several levels of specific challenges,
such as:

Real time processing of very high speed data streams, generated by thousands of sensors
— e.g., in the study of natural catastrophes (such as floods) or in urban emergency
evacuation systems given artificial disasters (such as nuclear events). This demands
research in, for instance, distributed processing, new database architectures, or networks
to support such data streams;

Design of new requirement elicitation techniqgues and novel kinds of algorithms and
mechanisms to collect and process data, so as to capture variables on social and socio-
cultural interactions;

Devising storage structures to record the computational models and the factors associated
with their tuning and execution in a parallel and distributed environment;

Development of tools for the collaborative construction of models, supporting their
execution and modification in real time, so that the model can react to changes in the
world while it is executed,;

Creation of new algorithms and techniques in scientific visualization, to support visually
capturing the complexity of modeled objects and their interactions — for instance, to help
understand the dynamics of a tornado or the evolution of erosion caused by improper
human occupation of a region;

Research on the impact, in software engineering, of the collaboration between computer
scientists and those scientists in other domains;

Management of problems that arise from the increase in scalability and dimensionality
(number of variables in a problem), which contributes to exponential processing times;
Adoption of parallel processing involving heterogeneous resources, such as in
computational grids;

Studies in extensible multimodal interfaces to help in understanding the phenomena being
modeled, and to facilitate the dynamic configuration of the models; and

Integration of algorithms, data structures and models that have been created by distinct
scientific domains using their own methodologies.

3. Impacts on Computer Science of the transition from silicon to new technologies
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Conduct research in Software Engineering to support requirements at all abstraction
levels. These abstractions should capture the verticality needed by physical optimization of
computational systems, ranging from low-level issues such as performance and power
consumption, to the high-level abstractions needed to support the growing automation of
software development processes.

Create a more general notion of component-based development, so as to also take non-
functional characteristics into account, such as performance, power consumption and
dependability.

Develop new testing and verification techniques, to account for permanent and transitory
failures, and for the interactions among silicon-based and nonconventional processors;
Design mechanisms where the implementation of operating systems and middleware
tasks alternates between software and hardware, so as to minimize and control power
consumption and dissipation in a context of varying workload;

Design compiling techniques that can enable compilers to automatically map fragments of
code onto highly optimized hardware modules, like audio and video engines;

Combine efficiency in power consumption with high performance requirements in parallel
heterogeneous systems;

Design new languages that efficiently exploit parallelism for massively heterogeneous and
parallel systems, subject to strict power consumption constraints;

Develop scalable software for multilevel parallel heterogeneous systems, and which takes
advantage of the architecture to ensure the desired concurrency level;

Integrate multiple parallelism levels: on-chip (multi-core), multi-thread, and internode
(clusters, grids);

Provide support to the development of scalable computational systems;

Quest into new computational models, as well as new architectures and machines to
implement them;

Investigate the possibility and perspectives of using biological mechanisms to solve
problems;

Create languages and methods to develop programs in machines that implement non-
conventional computing models.

4. Participative and universal access to knowledge for the Brazilian citizen
Design and development of new hardware and communications infrastructure;
Experimentation with human-centered content, and content modeling, taking into account
social dynamics and socially aware systems;
Creation of back-office systems — the internal infrastructure needed to provide services to
citizens, which can include long-term processes, involving several entities and thus issues
of interoperability;
Creation of the necessary infrastructure for allowing the citizen to interact with the
processes conducted in the back-office;
Development of supple mechanisms and structures for retrieval and storage of the content
continuously generated by the user communities;
Design and implementation of flexible and extensible ontological structures, to allow
interoperability across knowledge domains and interactions among people of different
vocabularies and cultural practices;
Creation of e-learning platforms to allow efficient integration of communication tools to be
used in electronic learning;
Definition of means to ensure the appropriate administration of copyrights and of
intellectual property in general, so as to allow a wide variety of experiments in knowledge
production, administration and use; and
Design and construction of new devices to support universal accessibility — e.g., helping
physically handicapped users to fully interact with software and hardware systems.
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5. Technological development of quality: dependable, scalable and ubiquitous systems.
Development and evaluation of models and modeling tools for software systems that rely
on a solid theoretical basis;

Development and adaptation of technologies and all kinds of tools to support
implementation and evaluation of software that is dependable by construction;
Development of tools to support the process of software implementation and evolution;
Specification and analysis of new algorithms and techniques for data and system security,
including cryptography and secure communication protocols; and

Construction of mechanisms and tools to support fault tolerance, permanent availability
and scalability considering the need for ubiquity in systems design and development,
including distinct work environments and varying requirements.
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4. |ICT RESEARCH IN MEXICO

4.1. INTRODUCTION: THE SITUATION OF R&D ON ICT IN THE COUNTRY

During the past federal administration, the general development plan concerning Science and
Technology placed the ICTs as one of the six main objectives of development for the country.
Several platforms were thus designed and developed. The total amount of the R&D money was
invested in ICT. The principal supporter of this public policy is CONACYT who coordinates all
programs devoted to the area. Most of all ICT R&D activities in Mexico are carried-out in public
and private universities and public research laboratories. However there are some private
research labs for the electronic and software (INTEL, HP, IBM, Softek, among others)
development.

Figures from the National Research Council for 2006 showed that:

The Federal Science and Technology Expenditure as a percentage of Gross Domestic Product in
Mexico is 0.41. Compared to other countries Mexico has a very low level of expenses in R&D.
(Canada: 1.99, ltaly: 1.11, Japan 3.13, USA 2.68). This is also the case for ICT.

The total expenses concerning Science and Technology are: 3,133 M USD from there:
Communications are 8M USD and basic research in ICT 1,800 M USD.

In the Engineering area, there are 1,775 SNI** members (from a total number of 12,096 members;
a SNI member is a researcher evaluated every 3 years in his/her research productivity). We can
argue that from this total, 15% of researchers belong to the ICT area.

The total number of graduate (specialization, masters and PhDs) fellows during 2006 is 48,000.
From this, the total number from the ICT area is 6,500 which represent the 13% consistent with
the percentile of the number of researchers in the area.

The total number of applications patents is 14,436; at least 1,400 belong to the ICT areas having
the 10% for the total amount of information.

From this figures we can conclude that even that in Mexico we have public policies and financial
support is on hand, important results are not yet available.

4.2. THE MAIN ACTORS AND PROGRAMMES FUNDING ICT R&D

The main funding public organisations that mexican researchers can access are:

National

CONACYyT (Consejo Nacional de Ciencia y Tecnologia)
http://www.conacyt.mx

The National Council of Science and Technology was created by disposition of the Union
Congress on December 29th, 1970, like a decentralized public organism in the Educative Sector,
with legal personality and own patrimony. It is responsible for elaborating the policies in science

64 The National System of Researchers was created by Presidential Agreement and published in the Federal Official Diary the

26 of July, 1984. Its goal is to recognize the work of people dedicated to the production of scientific knowledge and technology,
towards a higher international competitiveness and resolution of national problems. The recognition is granted through the evaluation
by peers and consists of granting the appointment of national researcher. This distinction symbolizes the quality, social impact and
prestige of the scientific contributions. In parallel to the appointment, economic incentives are granted whose amount varies according
to the assigned level.
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and technology in Mexico. In 1999 two reforms and one law appeared to provide the guidelines of
coordinating and promoting the scientific and technological development.

The goal is to consolidate a National System of Science and Technology that responds to the
high-priority demands of the country, that gives solution to problems and specific necessities, and
to contribute to elevate the standard of life and the well-being of the population; for that it is
required:

To count on a State policy in the matter.

To increase the scientific and technological capacity of the country.

To improve the quality, the competitiveness and the innovation of companies.

Strategy

To foment the scientific and technological development of the country based on research of high
standards and quality.

To stimulate a closer relationship between the productive processes and the academy.

To promote the technological innovation in companies.

To impel the formation of high level human resources.

The vision towards 2025

Mexico will invest more than 2% of the GDP in activities of research and development.
Mexican economy will be one of the ten more important world economies.
Mexico will be positioned as one of the 20 countries highly developed in science and technology.

The areas of strategic growth

The areas that are strategic for the solution of the most urgent problems of the country are:
Information and Communications Technologies.

Biotechnology.

Advance materials.

Design and manufacture processes.

Infrastructure for urban and rural development, including its social and economic aspects.
Innovations in these areas will be oriented to satisfy basic requirements of the less favoured
population. Actions related to the attention of women, people with disabilities and migrant groups,
will also receive special attention.

Taken from the Official Diary regarding 2007 Federa | Budget;

FEDERAL BUDGET FOR FISCAL YEAR 2007

ANNEX 8. PROGRAM OF SCIENCE and TECHNOLOGY (Mexican pesos)

Expenses of the dependencies and organizations destined to the Program of Science and
Technology $32,486,700,000.00 M.N.

CUDI (University Corporation for the Development of Internet)
http://www.cudi.edu.mx

Normally there is joint funding between CUDI and CONACYT.

The University Corporation for the Development of Internet (CUDI) is a civil association with
private character, without aims of profit, integrated by the universities of the country. It was
founded on April 1999. Its mission is to promote and to coordinate the development of a network
of telecommunications of the most advance technology and of high capacity, focused to the
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scientific and educative development in Mexico. CUDI is the organism that handles the project of
Internet 2 in Mexico and encourages the development of applications that use this network,
fomenting the collaboration in research projects and education between their members.

The construction of internet 2 in Mexico was based on the will of the lead universities of the
country to absorb, proportionally, the cost of installing and operating the network and its
interconnection to the academic high speed networks in the United States and Canada.

Leaning in this commitment, Teléfonos de México (TELMEX) and Avantel have contributed
without cost to CUDI, 8.000 kilometres of dorsal infrastructure of high capacity. In exchange for
this donation it has been established that the network must exclusively attend educational and
research traffic. At the moment, the CUDI membership is integrated by the main universities and
research centres of the country. Additionally, the CUDI membership comprises companies that
support research and education in the country.

Three committees operate CUDI. The Committee of memberships evaluates the new requests to
join CUDI. The Committee of Applications and Funds Allocation, promotes the development of
applications that use the network; and the Committee of Development of the Network approves
the design of the network and supervises its operation. The Applications and Funding committee
assigns grants up to US$ 120,000 each year (total amount for funding a maximum of 4 projects,
i.e. US$ 30.000 each)

At the present time the CUDI network is built upon an infrastructure of more than 8.000 kilometres
of high capacity links that operate at a speed of 155 Mbits/sec. This dorsal network extends
through all the national territory. In addition it has three links of the same speed that allows the
interconnection with the main academic networks of the United States and the rest of the world.
Through these links it is possible to have access to more than 45 similar networks in Europe,
Asia, the Australian Continent and Latin America which interconnects to more than 3,000
universities and research centres. CUDI Network handles the most advanced protocols in
networks of telecommunications as they are QoS, multicast, IPv6, H.323, MPLS, and HDTV. The
network has its own operations centre (NOC), which allows the network to run critical applications
in all branches of science.

In Mexico, the main applications encouraged by CUDI are in the areas of Remote Education,
Digital Libraries, Advance Telecommunications, Health, Telemedicine, Genetic and Biological
Research, Physical of High Energy, Virtual reality, Astronomy, Sciences of the Earth,
Supercomputing Networks, Robotics and Co-laboratories. The universities and Mexican research
centres are carrying out activities in these branches in collaboration with institutions worldwide.

ANIEI (Asociacién Nacional de Instituciones de Educ  acién en Tecnologias de
Informacion, A.C.)
http://aniei.org.mx

Normally there is a joint funding between ANIEI and CONACyYT, where since 2001 exists the
“sector fund” for the support of science and technology intended for the economical development,
used for the development of new products and materials, process improvement, machinery and
equipment provision or infrastructure acquisition for R&D. In 2004 this fund consisted of 125
million of pesos (around USD $12.5 Million). This fund included specifically the support for ICT in
themes like biometric information systems, simulation systems, information security, embedded
software development.
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International:

NSF (National Science Foundation).
http://www.nsf.gov/

Normally there is a joint funding between NSF and CONACYT.

The National Science Foundation (NSF) is an independent U.S federal agency created by yhe
U.S. Congress in 1950 "to promote the progress of science; to advance the national health,
prosperity, and welfare; to secure the national defence..." With an annual budget of about $5.91
billion, they are the funding source for approximately 20 percent of all federally supported basic
research conducted by America's colleges and universities. In many fields such as mathematics,
computer science and the social sciences, NSF is the major source of federal backing.

FRIDA (Fondo Regional para la Innovacion Digital en ~ América Latina y el Caribe)
http://programatfrida.net

The |International Development Research Center (IDRC/Pan Americas), the Institute for
Connectivity in the Americas (ICA) and the Latin American and Caribbean Internet Address
Registry (LACNIC) have subscribed a Memorandum of Understanding in order to:

Promote the development of regional research capacities within the area of Information and
Communication Technologies for Development.

Promote the development of technical capacities relating to the Internet and other technological
applications.

Promote digital inclusion.

Strengthen and promote the Information Society within the countries of the region.

This agreement has materialized in the FRIDA program (Regional Fund for Digital Innovation in
the Americas), which with the funding of the above mentioned parties in addition to the
contribution of the Internet Society (ISOC) and the Global Knowledge Partnership (GKP), will
allow a Competitive Project Fund to be created during the course of the following two years. By
awarding small grants, this fund will support projects developed by research teams within the
region. The fund will be operational during 2004 and 2005, and an annual summons is anticipated
for organizations of the region to present projects seeking to be financed through the fund.

Subject Matter Covered by Eligible Projects

The projects that will be selected must address at least one of the following issues:
Formation and development of local capacities;

Innovations for improving productivity and employment;

Electronic government, social fairness;

Network security;

Wireless communication and networks;

Public Policies and Regulation.

Amounts Awarded and Duration of the Projects

Projects will be financed under two different mechanisms:

Annual Projects. The amount awarded to these projects will be up to US$ 12,500; the maximum
term for their completion will be twelve months.
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Biannual Projects. These projects may receive financing for up to US$ 25,000; the maximum term
for their completion will be twenty-four months.

From the private sector, the main funding institutions are:
Cisco Systems (University Research Program, now Cis  co Research Center)

The Cisco Research Center coordinates Cisco's internal and external research programs,
interactions with researchers in academia and at peer institutions, engagement with research
groups and standards organizations, and interactions with graduate students.

Cisco Request For Proposals connect Cisco engineers to other researchers and educators to
facilitate collaboration and research opportunities. RFPs give academic researchers a way to
identify and submit proposals on pressing issues, topics, and problems in networking science
research. The RFP process includes compilation of a public repository of current issues and
problems along with submission instructions, guidelines, and time frames. Cisco provides funding
in the form of grants and contracts; the exact form of funding depends on the project.

Other companies such as Sun Microsystems, Microsoft, Hewlett-Packard, IBM and Intel offer
special grants or research opportunities, as well as equipment/software donation and faculty
training.

4.3. THE MAIN ACTORS AND PROJECTS ACTIVE IN ICT R&D

The main research activities on ICT in Mexico clearly reside in Universities and Research Centres
and Institutions, public and private, hence more than 80% of the national research stays in this
sort of organisations. The rest is manly performed by the private industry; in some cases financial
support is granted to educational and research groups to perform such activities.

Companies like Cisco Systems, Sun Microsystems, Microsoft, Hewlett-Packard, IBM and Intel
offer special grants or research opportunities, as well as equipment and software donations as
well as faculty training.

The key Universities that do research on ICT in Mexico are (listed in alphabetical order):

Benemérita Universidad Auténoma de Puebla (BUAP, www.buap.mx)
Instituto Politécnico Nacional (IPN, www.ipn.mx)

Instituto Tecnoldgico Auténomo de México (ITAM, www.itam.mx)
Tecnoldgico de Monterrey (ITESM, www.itesm.mx)

Universidad Auténoma de Guadalajara (UAG, www.uag.mx)
Universidad Auténoma Metropolitana. (UAM, www.uam.mx)
Universidad de Guadalajara (UDG, www.udg.mx)

Universidad de las Américas (UDLAP, www.pue.udlap.mx)
Universidad Nacional Autonoma de México (UNAM. www.unam.mx)

The key Institutions and Research Centres (listed in alphabetical order):

Centro de Investigacion Cientifica y de Educacion Superior de Ensenada (CICESE,
Www.cicese.mx)

Centro de Investigacion en Computacion, IPN (CIC, www.cic.ipn.mx)

Centro de Investigacion en Matematicas (CIMAT, www.cimat.mx)
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Centro de Investigacion y de Estudios Avanzados del IPN (CINVESTAV, www.cinvestav.mx)
Centro Nacional de Investigacion y Desarrollo Tecnoldgico (CENIDET, www.cenidte.edu.mx)
Instituto de Investigaciones Eléctricas (IIE, www.iie.org.mx)

Instituto Mexicano del Petréleo (IMP, www.imp.mx)

Instituto Nacional de Astrofisica, Optica y Electrénica (INAOE, www.inaop.mx)

Instituto Potosino de Investigacion Cientifica (IPICYT, www.ipicyt.edu.mx)

Laboratorio Franco-Mexicano de Informatica (LABFMI, www.lafmi.lania.mx)

Laboratorio Nacional de Informacion Avanzada (LANIA, www.lania.mx)

And key Research Organizations:

Sociedad Mexicana de Ciencias de la Computacién (SMCC, www.smcc.org.mx)
Sociedad Mexicana de Inteligencia Artificial (SMIA, www.smia.org.mx)

4.4. THE MAIN ICT R&D THEMES

The National Development Plan from 2001- 2006 considered the creation of special programs and
strategies to foster ICT related economy in Mexico. One of the most important programs was
PROSOFT created in 2004 to support the development and growth of the software industry all
over the nation. As a result an annual growth rate of this industry sector of 10.1% is expected until
2014. Several clusters exist or are under development, the most important until now are in the
region of Guadalajara and Baja California.

Another governmental initiative is e-Mexico which includes offering services classified under e-
learning, e-health, -e-economy, e-science, technology and industry and e-government,
Infrastructure and information resources.

Main topics mentioned in annual congresses are artificial intelligence, robotic, computer vision,
virtual reality, embedded software, neuronal networks, among others.

Mexico has developed a fairly strong group of researchers in the ICT areas for some time.
Nevertheless, the academic fields within ICT are not equally distributed, being Computer
Sciences and Telecommunications far more developed than other fields like Management
Information Systems.

There are 1775 researchers registered in the National Systems of Researchers in Mexico that are
in the Engineering area. They represent less than 10% of the total number of researchers
registered (SNI, 2006). Despite the previous fact, the scientific production of Mexico in the ICT
areas represents only 0.3% of the world’s total in the period 2001-2005 (Institute for Scientific
Information (2006)). However, it is appropriate to recognize that there was a 62.7% percent
growth in that period, the largest of all disciplines in Mexico. The relative impact of the Mexican
production shows that, regardless of being small, it is characterized by high quality, given that the
ratio between citations and publications is quite satisfactory, having a value of 1.54.

ICT manufacturing has increased considerably over the years, and it represents 22% of total
manufacturing exports, and 23% of all manufacturing imports. However, from 2004 to 2005 there
was a 49.3% decrease in ICT manufacturing (INEGI).

In Mexico, the total expense on Research and Experimental Development is only 0.41% of the

nation’s gross domestic product (GDP). One unfortunate characteristic of ICT R&D in Mexico is
that there is a great gap between the interest of academic researchers, government, and industry.
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Most ICT industry in Mexico does not conduct R&D, but most companies act as marketers of
products developed elsewhere.

The priorities for ICT development by the government can be listed in three main themes:
Development of the Software Industry, Development of Digital Supply Chains, and e-Government.
To achieve these targets, programs like ProSoft and e-Mexico, as we already mentioned, have
proved to be quite successful, but they are far from sufficient.

The academic world has moved at a different pace. Even though ICT researchers perform their
activities in mostly any field, there are very large concentrations in the following:

Artificial Intelligence

Networking

Security and Forensic Computing

Open source

Wireless communications

The field of Software Engineering is beginning to gain momentum. Other fields have very
important developments, to a lesser degree than the three stated above:

Visual computing and computer graphics

Grid computing

Bioinformatics

Unlike the Brazilian example, it is hard to identify a flag theme for Mexico, though it seems that if
the research is aligned to governmental and industry needs, there should be a strong focus on
software engineering and mobile/ubiquitous computing.

1. Network and service Infrastructures
Importance in the policy agenda

CONACyT and NSF joint funding are supporting research in computational security, intrusion and
prevention systems at the network and host levels. Also research on critical infrastructure
protection and self defending networks is being carried on. Thus it is clear that the subject is a
priority in the national agenda.

The 8 of April 1999 the constitution of the University Corporation for the Development of Internet 2
(CUDI) was made official at the “Pinos”, the official residence of the executive power. It was
declared constituted by the President of the Republic, Dr. Ernesto Zedillo Ponce de Leon and the
secretaries of Public Education, and of Communications and Transports. With this act, the
executive includes in the national agenda the development of networking infrastructure to support
national economic growth and social benefit. (http://www.cudi.edu.mx then follow the link about
CuDlI).

Existing research capacities

The CUDI organisation is since 1999 empowering national wide communities on different areas,
mainly: the development of a trusted national network infrastructure including new services and
applications. See

http://www.cudi.edu.mx/comunidades/index.html

A very strong research group in networking and security can be visited at:
http://homepage.cem.itesm.mx/raulm/netsec/

See also:

http://redhat.mty.itesm.mx/proyectos.htm

Important sub-themes:
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Grid computing is a fast growing area in Mexico, regarding research and infrastructure
deployment. Three important initiatives are:

Latin American GRID (IBM and Universities)

http://www.latinamericangrid.org

Mexican Academic GRID< jstcache="128">Rue du Collége Saint-Michel 1150 Woluwe-
Saint-Pierre

http://www.grama.org.mx/
CUDI Grid community
http://www.cudi.edu.mx/grids/index.html

Another important growing topic that implies research, development and human resources
formation is the area of information security. For more details see a recent perception study
publication on information security in Mexico

Information Security
http://www.jfs.com.mx/

2. Cognitive systems, interaction, robotics
Importance in the policy agenda

For CONACyYT (National Council for Science & Technology) the field of cognitive systems,
interaction and robotics is of high priority. Research support is provided on a continuous basis.
Nevertheless, a specific program from the government is not given. In most cases, many
associations, groups and communities on these fields collaborate together and search grants not
only in Mexico, but also in USA (trough NSF) and European Union (FPs)

Some associations and Mexican communities working in these fields:

AMICEE (http://www.amicee.org.mx/). Asociaciéon Mexicana de Ingenieros en Comunicaciones Eléctricas
y Electrénicas, A.C.

AMITI (www.amiti.org.mx). Asociacién Mexicana de la Industria de Tecnologias de la Informacién, A.C.
AMM (http://www.mecamex.net/). Asociacién Mexicana de Mecatrénica A.C.

AMROB (www.amrob.org/). Asociacion Mexicana de Robdtica A.C.

CICE. Colegio de Ingenieros en Comunicaciones y Electronica.

CMR (http://www.ieeerasmexico.itam.mx/ieee-ras/index.htm). Capitulo Mexicano de Robotica IEEE-
RAS

MACVNR (http://orion.gdl.cinvestav.mx/~edb/MACVNRIinfo.html). Mexican Association of Computer
Vision, Neurocomputing and Robotics (MACVNR)

SMCC (www.smcc.org.mx). Sociedad Mexicana de Ciencias de la Computacién, A.C.

SMIA. (http://www.smia.org.mx/). Sociedad Mexicana de Inteligencia Atrtificial, A.C.

Existing research capacities
Educational institutions or research centres that support research groups working on the field are:

BUAP (www.buap.mx). Benemérita Universidad Auténoma de Puebla.
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CCADET UNAM (http://www.cinstrum.unam.mx/). Centro de Ciencias Aplicadas y Desarrollo
Tecnolégico

CENIDET (www.cenidet.edu.mx). El Centro Nacional de Investigacién y Desarrollo Tecnoldgico.

CIC IPN (http://www.cs.cinvestav.mx/). El Centro de Investigacion en Computacion del IPN.

CICATA IPN (www.cicata.ipn.mx). Centro de Investigacién en Ciencia Aplicada y Tecnologia Avanzada
del IPN.

CICESE (www.cicese.mx). Centro de Investigacion Cientifica y de Educacion Superior de Ensenada,
B.C.

CICY (www.cicy.mx). Centro de Investigacion Cientifica de Yucatan, A.C

CIMAT (www.cimat.mx). Centro de Investigacion en Matematicas, A.C.

CIMAV (www.cimav.edu.mx). Centro de Investigacién en Materiales Avanzados, S.C.

CINVESTAV IPN (www.cinvestav.mx). Centro de Investigacién y Estudios Avanzados.

CINVESTAV Guadalajara (http://www.gdl.cinvestav.mx) Centro de Investigacion y Estudios Avanzados.
IIE (www.iie.org.mx). Instituto de Investigaciones Eléctricas

INAOE (www.inaoep.mx). Instituto Nacional de Astrofisica, Optica y Electrénica

IPICYT (www.ipicyt.edu.mx). Instituto Potosino de Investigacién Cientifica

IPN (www.ipn.mx). Instituto Politécnico Nacional.

ITAM (Www.itam.mx, robotica.itam.mx). Instituto Tecnolégico Auténomo de México.

ITESM (www.itesm.mx). Instituto Tecnoldgico y de Estudios Superiores de Monterrey

ITESO (www.iteso.mx). Instituto Tecnoldgico de Estudios Superiores de Occidente.

LANIA (www.lania.mx). Laboratorio Nacional de Informacion Avanzada, A.C.

UAEMEX (www.uaemex.mx) . Universidad Auténoma del Estado de Mexico. Facultad de Ingenieria.
Division de Ingenieria en Computacion.

UAG (www.uag.mx). Universidad Autbnoma de Guadalajara. Direccion General de Investigacion.

UAM (Www.uam.mx). Universidad Auténoma Metropolitana.

UANL (www.uanl.mx). Universidad Auténoma de Nuevo Leén. Facultad de Ingenieria Mecanica y
Eléctrica.

UDG (www.udg.mx). Universidad de Guadalajara.

UDLAP (www.pue.udlap.mx). Universidad de las Américas. Puebla, México.

UIA (www.Uuia.mx). Universidad Iberoamericana.

ULSA (www.ulsa.mx). Universidad La Salle.

UNAM (www.unam.mx). Universidad Nacional Autbnoma de México.

Universidad Auténoma de Ciudad Juarez (Www.uUacj.mx)

UTM (virtual.utm.mx). Universidad Tecnoldgica de la Mixteca.

UV (www.uv.mx). Universidad Veracruzana.

Important sub-themes:

The topic of Image processing and computational vision is of great relevance. A very renowned
multi-institutional group in the area can be visited at:

SMCC: Computational Vision, Robotics and Graphics Group.
www.smcc.org.mx/docs/rgvmx.html

3. Components, systems, Engineering
Importance in the policy agenda

Mexico participates actively in the design and development of Electromechanical Micro Systems
(MEMS), used in the electrical, automotive, telecommunications and health industries, informed
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the Mexico-USA Foundation for Science (www.fumec.org.mx), through its Executive Director
Guillermo Fernandez de la Garza. At present, nanotecnology research is performed in more than
12 research centers and universities around the nation. Nevertheless, of more than seven
thousand patents registered world-wide, no one has relation with our country. Fernandez de la
Garza along with representatives of the Minister of Economy emphasized the necessity that our
country decidedly leverages research and development in this field.

Existing research capacities

In Mexico the main centers that perform research in nanotechnology are: the UNAM, the
Universidad Auténoma Metropolitana, the Advanced Study and Research Center of the Instituto
Politécnico Nacional (CINVESTAV), the Center of Advanced Materials, the Instituto Potosino de
Investigacion, the Research Center in Energy, the Center of Physical Sciences of the UNAM and
the UAEM.

At the UNAM, several dedicated groups exist that perform scientific research in the nanoscience
filed. Investigators of the Institute of Physics of the UNAM founded on 2002 the Group Network of
Nanoscience Research (REGINA). The REGINA objectives are to promote a multidisciplinary
collaboration to generate investigation projects in nanoscience, optimizing human and material
resources and to promote academic events to inform and to spread research advances and
results from REGINA group activities (www.nano.unam.mx)

At present, IPICYT (Instituto Potosino de Investigacion Cientifica y Tecnologica) hosts 36
researchers, and offers Master and PhD degrees in two main areas: (1) Molecular Biology and (2)
Applied Sciences, with three options (Nanoscience and Nanotechnology; Applied Mathematics;
and Environmental Science). They have interactions and collaborative agreements with other
research universities such as UAM (the Metropolitan Autonomous University of Mexico City), and
UIA (Universidad Iberoamericana). The Advanced Materials Department has interactions with
leaders in Nanoscience and Nanotechnology worldwide. They have agreements with Hitachi-
Japan, Phillips-Holland, and Vecco-US. They are also starting to work with Pefioles (a Mexican
mining company and global leader in silver and bismuth production). In September 2004, the
Advanced Materials Department signed a Memorandum of Understanding to start an official
collaboration and exchange of scientists with the National Institute for Materials Science (NIMS), a
Japanese National Laboratory.

The National Laboratory of Nanoelectronics (LNN) is located in the National Institute of
Astrophysics, Optics and Electronics (INAOE), where researchers, professors and doctorate
students can create and develop nanotechnology prototypes. This project, with a total cost of
USD $18 million, is conformed by the National Council of Science and Technology (CONACYT),
the federal government and the state of Puebla government, where the LNN is located, and by
Motorola, that has donated the technology. The donation of Motorola consists of all the
manufacture equipment valued in more than one million dollars. This donation registers within its
LatinChip program, in which the company donates intellectual property, technological tools and
support to education institutions from Latin America with scientific research of excellence.

Other centers

Area de Fisica Teoérica y Materia Condensada Universidad Autbnoma Metropolitana (México).
Instituto de Sistemas Optoelectrénicos y Microtecnologia (ISOM)

Instituto Universitario de Investigacion en Nanociencia de Aragon (INA)

Laboratorio de Fisica de Sistemas Pequefios y Nanotecnologia Consejo Superior de
Investigaciones Cientificas. (CSIC)

Gupo de Nanoestructuras Carbonosas y Nanotecnologia.

4. Digital libraries and content
Importance in the policy agenda
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CONACyT and CUDI joint funding are supporting research and deployment of national digital
libraries, as well as learning improved through technology. Thus it is clear that the subject is a
priority in the national agenda. Distant Learning and training is a strategic issue mentioned in the
National Development Plan 2007-2012. http://pnd.calderon.presidencia.gob.mx

Existing research capacities

ANIEI (http://aniei.org.mx) has developed a national digital library that benefits more than 100
Mexican educational institutions in ICT.

See (http://redhat.mty.itesm.mx/comunidades.htm) and follow the link ANIEI Digital Library of
Scientific Research.

A very strong research group in national digital libraries ca