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Executive Summary:

This document relates the ,Brazilian Government Initiatives (on ICT)”
(Chapter 2) to a “Characterization Matrix of EU ICT Initiatives (CM)”
based on a set of questions formulated by the Brazilian MCTI.
Thirteen (13) themes (technological domains) chosen by the MCTI are
addressed and analysed in this document: Cybersecurity, Cloud
Computing, Big Data and Analytics, 10T/M2M, Industry 4.0, Open
Platforms (Smart Services), Start-ups, e-Learning + e-Skills, Social
Innovation, Mobile Empowerment, Mobile / Mobility, Next
Generation Internet/Future Internet and (Social) Media. This analysis
refers to the document “Horizon 2020; Work Programme 2016 —
2017 [Chapters 5.i (ICT) and 17.Cross-cutting activities (Focus Areas)];
European Commission Decision C (2015) 6776; 13 October 2015“. The
result of this analysis is the elaboration of “Characterization Matrix of
EU ICT Initiatives (CM)” (Chapter 3). This matrix gives also a first
estimation of the level of interest from the Brazilian and from the EU
side on the different themes and EU Initiatives discussed in the
document.

Horizon 2020 provides in its area of “Cross-cutting activities” in Focus
Areas (especially Industry 2020, Internet of Things and Smart Cities)
special funding for Trials, Large Scale Pilots or Demonstrators on
System Architectures (supply-side) and on multiple Use-Scenarios
(demand-side) in certain Application Domains to develop, test and
evaluate the results and the impact of the different EU-ICT Initiatives.
These activities are presented in Chapter 4 and 5 of this document
and it is proposed to used them as an instrument to further develop
the dialogue for a “Digital Agenda for the Brazil-EU cooperation on
ICT”. Three application domains are proposed:



« ICT for the Industry 2020 (Industry 4.0 Scenario),

. Smart Farming and Food Security / Precision Agriculture (Sce-
nario for the Internet of Things ; loT-Scenario ) and

. Nature-based solutions for smart cities (Smart Cities Scenario)

At the end of this “Technical Document A” (Chapter 6) its content is
related and put into the context of the resolutions and
recommendations from the following two documents: “VIII EC-BR
DIALOGUE ON INFORMATION SOCIETY; Minutes of the meeting in
Brasilia, 18.11.2015” and “Joint Declaration between the Brazilian
Ministry of Communications and the EC DG CONNECT on a Strategic
Cooperation in the area of Next Generation of Global
Communications  (5G); 23.02.2016”. The result is the
recommendation to use the content of this “Technical Document A”
to implement four actions for the further development of the action
TICS0003 “Digital Agenda: Dialogue between Brazil and EU on Policies
for a Digital Society”:

. Action 1: Choose areas of common interest and priority

. Action 2: Consider to prepare a 5™ EC-BR Coordinate Call

« Action 3: Involve there Industry to achieve symmetry with EU

. Action 4: Do joint, Industry-driven work on specific applications.

These actions are described in more detail at the end of Chapter 6.

The Technical Document A was presented in Brasilia to the Secretary
of the MCTI on 05.04.2016. The outcome of that meeting is reported
in Chapter 7 of the document.



The Technical Document A includes at the end two Annexes: one lists
all the documents used as reference in this “Technical Document A”
and a second Annex includes the copy of the Power Point slides of
the lecture given by the author at the MCTI in Brasilia on 14.10.2015.



1. Introduction

This “Technical Document A” is a deliverable for the action “Digital
Agenda: Dialogue between Brazil and EU on Policies for a Digital
Society” (Action Code: TICS0003).The commissioned content for
this “Technical Document A” was discussed and roughly outlined
in a first meeting at the MCTI from 13.10 to 15.10.15 in Brasilia,
having as participants several senior officers of the MCTI, the
Brazilian Local Expert, Ricardo Asse, and the European External
Expert, J. L. Encarnagdao. These discussions also related the
expected content of this document to the scope, purpose and
goals of the planned trip of a Brazilian MCTI delegation to Europe,
schedule tentatively to take place in April 2016. Altogether these
discussions resulted into the following tasks that summarize the
rational for the content expected for this document:

« Put detailed information together on how the visions and
content of the EU-ICT activities within H 2020 were developed
and how they are now being implemented. Describe these
activities, one by one, and draft some conclusions. To achieve
this purpose a set of questions was prepared by the Brazilian
expert (see Figure 2).

. The Brazilian MCTI delegation will visit and meet several
Institutes and top ICT experts in Europe strongly involved in EC
funded projects, to learn their inside views and experiences on
how H2020 is developing and being successfully implemented.
The technical content of the document should help in preparing
and in making choices for the visits and meetings and also in
setting the corresponding agendas.



. One important goal for the visit to Europe, also expressed in the
discussions, was to learn more, understand better and get
detailed inside during all the visits and meetings on how
European industry has contributed to the H2020 vision, concept
and framework, how big is its involvement, how much is
industry contributing to its implementation and what are the
different models in place for funding this participation of the
Industry in the EU-ICT activities. The document should propose
and draft scenarios that could be used as a basis for related
discussions (see Figure 5).

On 14.10.15 J. L. Encarnacgdo gave also a lecture at the MCTI with the
title:

- New structures for large enterprises as a reaction to the
trends “Mobile Empowerment” and “Internet of Jobs”

(see Annex 2), which was followed by intensive discussions around
those two trends. This presentation and these discussions also
helped in finding in the context of this document some common
understanding in some important issues related to topics like loT,
Industry 4.0 and Technology Platforms.

As a results of these meetings, the lecture and all the discussions it
was decided that the Local Senior Expert with the support of the
officers of the MCTI would prepare the matrix “Brazilian Government
Initiatives (on ICT) by Category” (see Fig. 1a, 1b, 1c, 1d) and also a set
of questions to be used as a sort of frame for the discussions at the
EC (see Figure 2) and also as a reference for the content of this
document. This information was prepared by the Brazilian Local



Expert (Ricardo Asse) and sent to the European External Expert (J. L.
Encarnacao) to be used by him at a meeting scheduled to take place
in Brussels between him and senior officers from the EU DG
CONNECT on 10.02.16.

The Figure 1 and Figure 2 were presented and discussed at this
meeting, having these discussions as a result a new matrix, the
“Characterization Matrix of the EU ICT Initiatives” (CM) (see Figure 3),
to be used as the basis for the discussions with the EU DG CONNECT
officers when the Brazilian MCTI delegation visits Brussels. This CM
Matrix was therefore the main agenda of the meeting with the EC
Director M. Campolargo and the Senior Officer Jorge Pereira, both
from DG CONNECT. The matrix was discussed in depth, filled by J.
Pereira after the meeting and made available to J. L. Encarnacao for
further use and detailing in this document.

At the meeting itself the following documents were made available
to J. L Encarnacao and discussed in the context of the
“Characterization Matrix of EU ICT Initiatives” (CM):

Horizon 2020
Work Programme 2016 — 2017
- (1) 5.i. Information and Communication Technologies
- (2) 17. Cross-cutting activities (Focus Areas)
European Commission

Decision C (2015) 6776 of 13 October 2015



The content of the CM Matrix was, after the meeting and based on
how it was filled by J. Pereira, further detailed in this document, row
by row, that means theme by theme (the CM matrix itself addresses
the Brazilian choice of 13 themes, being each theme a technological
main stream domain of the EU-ICT activities within Horizon 2020).

In this document, when describing and detailing the content of the
CM matrix some of the texts, definitions and descriptions of
programmes, areas and activities are partially taken literal from these
two documents [(1) + (2)]. The reference to the pages used from the
reference document is given explicitly in the corresponding chapters
of this Technical Document A.

Several texts out of Wikipedia are also used in this Technical
Document A to set the basic definitions and concepts for the themes,
as well as related technologies, systems and applications needed to
understand the context and the content of the document. Since
these references to Wikipedia are not given explicitly in each single
case, this remark should be understood as giving here an explicit,
“general reference” for the use of Wikipedia throughout the all
document.

After the discussion of the content of the CM matrix (the 13 themes
chosen by MCTI ), some sort of classification of the EU-ICT activities
is given as an abstraction and basic reference model for a better
understanding of H2020 and as a support for further discussions.
Based on such a model, some technical areas and application
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scenarios are identified, presented and discussed, that have the
potential for being the basis of an agenda for the dialogue during the
visit of a Brazilian delegation to the EU in Brussels and to some R&D
Institutions in Europe (a proposal for such a trip with dates, agendas,
addresses and contacts will be the content of a “Technical Document
B”, to be written and submitted also by the author of this document)
scheduled tentatively for April 2016. These technical areas and
application scenarios may also be used to set the basis, to start
discussions and the preparatory work for a potential future 5t
Brazil-EU Joint Call (see Figure 5).

This last section of the “Technical Document A” brings its content in
relation to two additional documents:

- VIII EC-BR DIALOGUE ON INFORMATION SOCIETY;
Minutes of the meeting in Brasilia, 18.11.2015

- Joint Declaration between the Brazilian Ministry of
Communications and the EC DG CONNECT on a Strategic
Cooperation in the area of Next Generation of Global
Communications (5G); 23.02.2016

To bring the content of this “Technical Document A” in the context of
these two documents in a consistent way a set of four actions
compatible with the resolutions and recommended actions in these
documents are presented at the end of this “Technical Document A”.
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The document was presented and discussed at a meeting with the
MCTI Secretary on 05.04.2016 in Brasilia. The outcome is reported in
Chapter 7.

2. Brazilian Government Initiatives (on ICT) by Category

To be able to relate or to compare, but also to prepare a dialogue
Brazil — EU on ICT, it was first necessary to have as a reference a
synopsis of the - for this purpose relevant - ICT Initiatives on the
Brazilian side. These Initiatives are listed by category in Fig. 1 a. There
is a total of 32 Initiatives listed and structured in the following
categories:

e Access to capital

e Manpower training / Competitiveness
e Entrepreneurship and Innovation

e Internationalization / Globalization

e Research and Development

e Access to Demand / Market

The Initiatives under these categories are further briefly described
based on keywords and therefore self-explanatory in the Figures 1 a,
1b,1c 1dand1e. They are not further described or discussed in
this document.

Nevertheless, as far as “Technical Document A” is concerned, this
information is the reference for the dialogue Brazil — EU from a
Brazilian point of view. The questions to be addressed and discussed

at a later visit of a Brazilian Delegation to the EU in Brussels have
12



therefore this set of matrices as a starting point. Does the EU has
some similar Initiatives, what are the commonalities and differences
and what are the strategies and tools the EU is using for the
implementation? If the EU has additional Initiatives not included in
this matrix, then, what are their scopes, purposes and goals and with
what priorities, strategies and tools are they going to be

implemented by the EU?

Brazilian Government Initiatives by Category

Manpower training/
Competitiveness

Research and
Development

Entrepreneurship and
Innovation

Internationalization/
Globalization

Access to Demand/

Access to Capital Market

Fundos de ) Atragio de Centros
Investimentos Ciéncia Sem Fronteiras Startup ;Irasll Hhit Apa Globais de P&D Ci::l_l’.s
| Integrados (T1 M) {T1 Maior) [T Maior) (71 Maior) {T1 Maior)
-
" Brasil Mais T1 Hubs Softex Ecossistemas Digitais
Criatec ] ( (1 Malor) J [I.el complementar 123 [ (T1 Maior) [ PATVD J [ (T1 Maior)
.
N P Setorials - Inteligéncia de
Fundos BNDES Cl-Brasil InovaCred (Finep) g Aok PADIS Mercado
T {Apex + Softex)
J {T1 Maior)
- ‘
Fundos Finep Brazil IP S/A FRchids gars Lei de Informdtica Dacruty ?17?!?010
empresas FIEE (compras piblicas)
b - .
P ~
y FINAME (BNDES) e
[ PADSTI ] [ Startup FINEP ] Lei do Bem } [ Portaria 950 e 1309
\
Jl Subvengio econdmica
[ PNEL J [ RMAE(CNPY) ] da FINEP (T Maior)
FUNTEC BNDES

Fig. 1 a: Brazilian Government Initiatives (on ICT) by Category
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Fig. 1 b: Brazilian Government Initiatives (on ICT) by Category
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Fig. 1 c: Brazilian Government Initiatives (on ICT) by Category



Access to Capital
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Fig. 1 d: Brazilian Government Initiatives (on ICT) by Category

Access to Capital

Manpower training/

Competitiveness

PADSTI
Establishes procedures
and actions for the
collection and use of

funds deposited in the
National Scientific and
Technological
Development Fund -
FNDCT.

Brazilian Government Initiatives by Category

Entrepreneurship and
Innovation

Internationalization/
Globalization

Research and

Development

/ Subvencio econdmica ™
da FINEP [TI Maior)

Non refundable financial
support for product
development and / or
innovative processes in
the ICT area, coming
from FNDCT - National
Fund for Scientific and
Technological
Development, to
projects that present
technalogical risk and
market opportunity
Instrument: economic

\ subsidies /
/ FUNTECBNDES

Financial support to
technological
development and
innovation projects of
strategic interest
nstrument: Direct

\ Support /

Access to Demand/
Market

Fig. 1 e: Brazilian Government Initiatives (on ICT) by Category
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3. Characterization Matrix of the EU ICT Initiatives (CM)

In order to able to structure the discussions with the EU in Brussels
relating these Brazilian Initiatives to the EU Initiatives , a new matrix
was developed by the Brazilian side, putting several questions to a
set of technical areas (themes) considered and chosen to be
important and of interest to the dialogue Brazil — EU on ICT (Fig. 2).

These questions developed by the Brazilian side are:

e What is the text used by the EU in its policies and programs?
(Which are the Reference documents)

e How are the incentives structured for each theme?
e What are the criteria used to accept / reject participants?
e What are the priority industries / themes for subsidies?

e Where is the EU’s Focus on manpower training among these
themes?

e What are the initiatives regarding access to capital?

e What are the initiatives for internationalization and
international cooperation?

e Are there initiatives to foster entrepreneurship in the identified
sectors?

16



These questions should be addressed relating and putting them in
the context of the following technical areas (13 themes):

e Cybersecurity

e Cloud Computing

e Big Data and Analytics

e |oT/M2M

e Industry 4.0

e Open Platform (Smart Services)
e Start-ups

e e-Learning + e-Skills

e Social Innovation

e Mobile Empowernment

e Mobile / Mobility (5G)

e Next Generation Internet (Future Internet)

e (Social) Media

The documents used to elaborate this in “Technical Document A” are
those already indicated in the Introduction chapter (“HORIZON 2020;
Work Programme 2016 — 2017”). Figure 2 shows the format used for
the CM-Matrix as proposed by the Brazilian side; each column
corresponds to a Technical Area, each column corresponds to a
guestion to be addressed.

17



Industry Smart Big Data and Mobile T Startup Block chain
4.0 Services Analytics Empowerment Security Creation

Fig. 2: The Format for the “Characterization Matrix of the EU ICT
Initiatives” (CM)

3.1 Cybersecurity

Cybersecurity or IT security, is the protection of information systems
from theft or damage to the hardware, the software, and to the in-
formation on them, as well as from disruption or misdirection of the
services they provide. It includes controlling physical access to the
hardware, as well as protecting against harm that may come via net-
work access, data and code injection, and due to malpractice by op-
erators, whether intentional, accidental, or due to them being tricked
into deviating from secure procedures. The field is of growing im-
portance due to the increasing reliance on computer systems in most
societies. Computer systems now include a very wide variety of
"smart" devices, including smartphones, televisions and tiny devices
as part of the Internet of Things — and networks include not only the

18



Internet and private data networks, but also Bluetooth, Wi-Fi and
other wireless networks.

In view of privacy considerations, businesses are often unsure about
how to deal with the data collected through their operations. This da-
ta is of particularly high value to companies for offering personalised
services or developing new business models. Data subjects (citizens,
consumers) often feel that they have no control over the use of their
personal data. This is aggravated by uncontrolled exploitation, aggre-
gation and linking of personal data by large corporations and adver-
tisers. The resulting lack of confidence undermines efficient and legit-
imate data sharing and value creation for agreed purposes. The chal-
lenge is to develop technologies that are inherently privacy-
preserving and offer the basis for empowering the data subjects to
understand and be informed of (and, where appropriate, control) the
use of their personal data, and the entrepreneurs to develop and run
their data driven business (see pp. 47 of document “Horizon 2020 —
5.i ICT”).

The EU-ICT activity on “Cybersecurity” is summarized in the following
table:

Cybersecurity

EU Unit (s) H 4 (Trust and Security)

Initiatives Cybersecurity strategy; Network
and Information Security NIS Di-
rective; ePrivacy

19




WP Digital Security; Cybersecurity &
Trustworthy ICT

Instruments RIAs

Criteria Industry driven

Sector ICT / Banking

International Cooperation (Yes)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.2 Cloud Computing

Cloud computing, also called on-demand computing, is a kind of
Internet-based computing that provides shared processing resources
and data to computers and other devices on demand. It is a model
for enabling ubiquitous, on-demand access to a shared pool of
configurable computing resources. Cloud computing and storage
solutions provide users and enterprises with various capabilities to
store and process their data in third-party data centres. It relies on
sharing of resources to achieve coherence and economies of scale,
similar to a utility (like the electricity grid) over a network. At the
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foundation of cloud computing is the broader concept of converged
infrastructure and shared services. Cloud computing is a model for
enabling ubiquitous, convenient, on-demand network access to a
shared pool of configurable computing resources (e.g., networks,
servers, storage, applications and services) that can be rapidly
provisioned and released with minimal management effort.

Recent trends in cloud computing go towards the development of
new paradigms (heterogeneous, federated, distributed clouds) as
opposed to the current centralised model, with tight interactions
between the computing and networking infrastructures. The
challenge is to address, from the research and experimentation
perspectives, the necessary evolution in cloud architectures, cloud
networking, deployment practices and run-time management as well
as the associated security and privacy needs. The ambition is to
increase the uptake of cloud technology by providing the robustness,
trustworthiness, and performance required for applications currently
considered too critical to be deployed on existing clouds. From the
innovation side, the challenge is in fostering the provision and
adoption of competitive, innovative, secure and reliable cloud
computing services by SMEs and public sector organisations.
Mastering these trends in cloud computing will contribute towards a
connected Digital Market (see pp. 18-20 of document “Horizon 2020
— 5.7 ICT”).

The EU-ICT Activity on “Cloud Computing” is summarized in the fol-
lowing table:
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Cloud Computing
Unit (s) E 2 (Cloud computing)
Initiatives Cloud Computing strategy
WP Challenges in the data economy
Instruments RIAs / PCPs
Criteria Industry-driven
Sector |ICT/Companies/Government
Focus on (Re-) Qualification Yes
Access to capital Yes
International Cooperation Yes

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.3 Big Data and Analytics

Big data is a term for data sets that are so large or complex that tra-
ditional data processing applications are inadequate. Challenges in-
clude analysis, capture, data curation, search, sharing, storage, trans-
fer, visualization, querying and information privacy. The term often
refers simply to the use of predictive analytics or certain other ad-
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vanced methods to extract value from data, and seldom to a particu-
lar size of data set. Accuracy in big data may lead to more confident
decision making, and better decisions can result in greater opera-
tional efficiency, cost reduction and reduced risk.

Analysis of data sets can find new correlations to "spot business
trends, prevent diseases, combat crime and so on." Scientists, busi-
ness executives, practitioners of medicine, advertising and govern-
ments alike regularly meet difficulties with large data sets in areas
including Internet search, finance and business informatics. Scientists
encounter limitations in e-Science work, including meteorology, ge-
nomics, connectomics, complex physics simulations, biology and en-
vironmental research.

Data sets are growing rapidly in part because they are increasingly
gathered by cheap and numerous information-sensing mobile devic-
es, aerial (remote sensing), software logs, cameras, microphones, ra-
dio-frequency identification (RFID) readers and wireless sensor net-
works. The world's technological per-capita capacity to store infor-
mation has roughly doubled every 40 months since the 1980s; as of
2012, every day 2.5 exabytes (2.5x10'®) of data are created. One
guestion for large enterprises is determining who should own big da-
ta initiatives that affect the entire organization.

A specific challenge is the systematic transfer of knowledge and
technology across different sectors and there is an underdeveloped
data sharing and linking culture. Traditionally, data has been collect-
ed and used for a certain purpose within sectorial "silos", while using
data across sectors for offering new services opens new opportuni-
ties for solving business and societal challenges. The lack of agreed
standards and formats, and the low rates of publishing data assets in
machine discoverable formats further hold back data integration. The
fact that textual data appears in many languages creates an addition-
al challenge for sharing and linking such data. Finally, there is a lack in
Europe of secure environments where researchers and SMEs can test
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innovative services and product ideas based on open data and busi-
ness data.

The challenge is to break these barriers and to foster exchange, link-
ing and re-use, as well as to integrate data assets from multiple sec-
tors and across languages and formats. A more specific challenge is to
create a stimulating, encouraging and safe environment for experi-
ments where not only data assets but also knowledge and technolo-
gies can be shared (see pp. 40 -48 of document “Horizon 2020 — 5.i
ICT”).

The EU-ICT activity on “Big Data and Analytics” is summarized in the
following table:

Big Data and Analytics

Unit (s) G 3 (Data Value Chain)

Initiatives Big Data Strategy; Open Data;
Reuse of Public Sector Infor-
mation

WP Big Data PPP

Instruments PPP / Large-scale pilots

Criteria Industry-driven

Sector Government (Open Data) / Com-
panies
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Focus on (Re-) Qualification Yes

Promoting Entrepreneurship Yes

(and community action)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.4 Internet of Things (loT) / M2M

The Internet of Things (loT) is the network of physical objects—
devices, vehicles, buildings and other items embedded with
electronics, software, sensors, and network connectivity—that
enables these objects to collect and exchange data. The Internet of
Things allows objects to be sensed and controlled remotely across
existing network infrastructure, creating opportunities for more
direct integration of the physical world into computer-based systems,
and resulting in improved efficiency, accuracy and economic benefit;
when loT is augmented with sensors and actuators, the technology
becomes an instance of the more general class of cyber-physical
systems, which also encompasses technologies such as smart grids,
smart homes, intelligent transportation and smart cities. Each thing is
uniquely identifiable through its embedded computing system but is
able to interoperate within the existing Internet infrastructure. The
ambition is to foster the take up of 1oT and to enable the emergence
of 1oT ecosystems supported by open technologies and platforms. It
will be addressed through a complementary set of activities
structured around Large Scale Pilots.
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loT Pilots will make use of the rich portfolio of technologies and tools
so far developed and demonstrated in reduced and controlled envi-
ronments and extend them to real-life use case scenarios with the
goal of validating advanced loT solutions across complete value
chains with actual users and proving its enormous socio-economic
potential.

Support actions provide consistency and linkages between the pilots
and complement them by addressing horizontal challenges critically
important for the take-up of loT at the anticipated scale. These in-
clude ethics and privacy, trust and security, respect for the scarcity
and vulnerability of human attention, validation and certification,
standards and interoperability, user acceptability and control, liability
and sustainability. A coordination body will ensure an efficient inter-
play of the various elements of the IoT-FA and liaise with relevant ini-
tiatives at EU, Member States and international levels.

Research and innovation effort in specific loT topics will ensure the
longer-term evolution of Internet of Things.

A novelty in Horizon 2020 is the Pilot on Open Research Data which
aims to improve and maximize access to and re-use of research data
generated by projects. Projects funded under the IoT call of the Work
Programme 2016-17 will by default participate in the Pilot on Open
Research Data in Horizon 2020.

A further new element in Horizon 2020 is the use of Data
Management Plans (DMPs) detailing what data the project will
generate, whether and how it will be exploited or made accessible
for verification and re-use, and how it will be curated and preserved
(see pp. 90 -103 of document “Horizon 2020 — 17. Cross cutting
activities (Focus Areas)”)
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The EU-ICT activity on “Internet of Things (loT) / M2M” is summa-

rized in the following table:

loT / M2M
Unit (s) E 1 (Future Networks)
A 3 (Complex Systems)
Initiatives loT (AIOTI)
WP Large Scale Pilots on loT
Instruments RIAs / Large Scale Pilots
Criteria Industry-driven
Sector (s) ICT / Manufacturing / Precision

Agriculture / Connected Car /
Energy/ Water / e-Health &
Wellbeing

Focus on (Re-) Qualification Yes
International Cooperation Yes
Promoting Entrepeneurship Yes

(and Community action)
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This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.5 Industry 4.0

Industry 4.0 or the fourth industrial revolution, is a collective term
embracing a number of contemporary automation, data exchange
and manufacturing technologies. It had been defined as 'a collective
term for technologies and concepts of value chain organization'
which draws together Cyber-Physical Systems, the Internet of Things
and the Internet of Services.

Industry 4.0 facilitates the vision and execution of a "Smart Factory".
Within the modular structured Smart Factories of Industry 4.0, cyber-
physical systems monitor physical processes, create a virtual copy of
the physical world and make decentralized decisions. Over the Inter-
net of Things, cyber-physical systems communicate and cooperate
with each other and with humans in real time, and via the Internet of
Services, both internal and cross-organizational services are offered
and utilized by participants of the value chain

There are six design principles in Industry 4.0. These principles sup-
port companies in identifying and implementing Industry 4.0 scenari-
os. Interoperability: the ability of cyber-physical systems (i.e. work-
piece carriers, assembly stations and products), humans and Smart
Factories to connect and communicate with each other via the Inter-
net of Things and the Internet of Services:
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. Virtualization: a virtual copy of the Smart Factory which is cre-
ated by linking sensor data (from monitoring physical process-
es) with virtual plant models and simulation models

. Decentralization: the ability of cyber-physical systems within
Smart Factories to make decisions on their own

. Real-Time Capability: the capability to collect and analyse data
and provide the derived insights immediately

. Service Orientation: offering of services (of cyber-physical sys-
tems, humans or Smart Factories) via the Internet of Services

. Modularity: flexible adaptation of Smart Factories to changing
requirements by replacing or expanding individual modules

Characteristic for industrial production in an Industry 4.0
environment are the strong customization of products under the
conditions of highly flexibilized (mass-) production. The required
automation technology is improved by the introduction of methods
of self-optimization, self-configuration, Self-diagnosis, cognition and
intelligent support of workers in their increasingly complex work.

This focus area is at the heart of how Horizon 2020 contributes to
sustainably boosting economic growth and renewing Europe's indus-
trial capacities in a world of finite resources. It will demonstrate the
economic and environmental feasibility of the circular economy ap-
proach, and at the same time give a strong impetus to the re-
industrialization of the EU, by developing and deploying new ap-
proaches and technologies. This focus area will bring together com-
plementary activities, which as a whole will address the overall objec-
tives of enhancing European industrial competitiveness and moving
towards a circular economy.

This call supports systemic innovation, which is understood as inno-
vation that aims at responding to a societal challenge by obtaining a
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systems-wide transformation through affecting the system's econom-
ic, social and environmental dimensions. This implies a trans-
disciplinary perspective that integrates technology, business models
and economic organization, finance, governance and regulation as
well as skills and social innovation. Systemic innovation therefore
calls for the adoption of a challenge-driven, solutions-oriented re-
search and innovation strategy that crosses disciplinary boundaries
and involves co-creation of knowledge and co-delivery of outcomes
with economic, industrial and research actors, public authorities
and/or civil society.

The industrial side of this call is based on the contractual Public-
Private Partnerships (cPPPs) on Factories of the Future (FoF) and
Sustainable Process Industries (SPIRE). It will help develop and de-
ploy the necessary key enabling technologies to support manufactur-
ing across a broad range of sectors. It will help industry to meet the
increasing global consumer demand for greener, more customized
and higher quality products through the necessary transition to a
demand-driven industry with less waste and a better use of re-
sources.

To underpin the systemic approach, circular economy models play an
important role as they boost innovation and involve all stakeholders
in value chain(s) increasing resource efficiency. The circular economy
is an economy in which production and consumption are organised in
a way that the value of products, components, materials and
resources is maintained or enhanced throughout the value chain and
the life of the products. The circular economy decouples the creation
of wealth and jobs from the consumption of resources (e.g. energy,
water and primary raw materials), maximises resource productivity
and minimises resource extraction and waste.

(See pp. 6 — 8 and 19 — 46 of document “Horizon 2020 — 17. Cross
cutting activities (Focus Areas)”)
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The EU-ICT activity on “Industry 4.0” is summarized in the following
table:

Industry 4.0
Unit (s) A 3 (Complex Systems)
Initiatives Industry 4.0
WP Factories of the Future
Instruments RIAs; Large-Scale Pilots
Criteria Industry-driven
Sector Manufacturing
(Adaptive, JIT, small-run)
Focus on (Re-) Qualification Yes

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.
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3.6. Open Platforms (Smart Services)

In ICT, an open platform describes a software system which is based
on open standards, such as published and fully documented external
application programming interfaces (API) that allow using the soft-
ware to function in other ways than the original programmer intend-
ed, without requiring modification of the source code. Using these
interfaces, a third party could integrate with the platform to add
functionality.

An open platform does not mean it is open source, however most
open platforms have multiple implementations of APIs. An open plat-
form can consist of software components or modules that are either
commercial or open source or both.

An open platform implies that the vendor allows, and perhaps sup-
ports, the ability to do this. Using an open platform a developer could
add features or functionality that the platform vendor had not com-
pleted or had not conceived of. An open platform allows the devel-
oper to change existing functionality, as the specifications are public-
ly available open standards.

The future design of the Internet of Things applications will depend
crucially on the development of sophisticated platform architectures
for smart services, smart objects, embedded intelligence, and smart
networks. Most of the today's loT systems are however mainly fo-
cused on sensors, whereas in the future actuation and smart behav-
iour will be the key points. Research driven by ambitious use cases
and benefiting from innovation areas in components, systems, net-
working and web technologies needs to be carried out to respond to
the ever increasing needs of future loT systems in terms of scalability,
heterogeneity, complexity and dynamicity. loT platforms should be
open and easy-to-use to support third party innovation Architectures,
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concepts, methods and tools for open loT platforms integrate evolv-
ing sensing, actuating, energy harvesting, networking and interface
technologies. Platforms should provide connectivity and intelligence,
actuation and control features, linkage to modular and ad-hoc cloud
services, Data analytics and open APIs as well as semantic interoper-
ability across use cases and conflict resolution. The work may also
address the emergence of an open Web of Things like environment
with search capabilities, so that "thing events" can be published, con-
sumed, aggregated, filtered, re-published and searched for. Platforms
should be compatible with existing international developments ad-
dressing object identity management, discovery services, virtualiza-
tion of objects, devices and infrastructures and trusted loT approach-
es. Proposed research and innovation should take advantage of pre-
vious work and build on existing platforms, such as FIWARE, CRYSTAL
or SOFIA, if appropriate.

(See pp. 100 -101 of document “Horizon 2020 — 17. Cross cutting ac-
tivities (Focus Areas)”)

The EU-ICT activity on “Open Platforms (Smart Services)” is summa-
rized in the following table:

Open Platforms

(Smart Services)

Unit (s) E 3 (Net Innovation)
Initiatives Entrepreneurship; FIWARE
WP Open Service Platforms;

Distributed Architectures
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Instruments Innovation Actions; RIAs
Criteria Industry-driven

Sector ICT / Integrators

Focus on (Re-) Qualification Yes

International Cooperation Yes

Promoting Entrepreneurship Yes

(and community action)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.7 Start-ups

A start-up company or start-up is an entrepreneurial venture or a
new business in the form of a company, a partnership or temporary
organization designed to search for a repeatable and scalable busi-
ness model. These companies, generally newly created, are innova-
tive in a process of development, validation and research for target
market.
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Turning research results into innovative products and services often
remains difficult and more needs to be done to foster a culture of en-
trepreneurship. These problems should be addressed by reinforcing
the involvement of end users, supporting digital entrepreneurship,
strengthening support to start-ups and SMEs, facilitating the meeting
between financial investors and start-ups, increasing the skills for fu-
ture entrepreneurs. Topics are furthermore leveraging the power of
the public purse by bringing procurers together to use innovation in
order to create better services for citizens and first customer oppor-
tunities for digitally-driven tech companies

Too many promising high tech start-ups or innovative SMEs do not
manage to grow and scale up at national or international level. The
tendency is that they either remain within a restricted national mar-
ket or, if they manage to emerge, are often bought while they are still
too small, thus failing to become full actors on the international sce-
ne and to create a sound ecosystem around their success. Beyond
this, turning research results with high innovation potential into via-
ble products and services, bringing them to the national market or
even at a global level remains a big challenge.

Leveraging the Start-up Europe and Innovation Radar initiatives, ac-
tions should on the one hand help established start-ups and prospec-
tive tech entrepreneurs to achieve market success and, on the other,
raise broader awareness of high potential. Actions should support the
expansion of start-ups. They should stimulate further tech entrepre-
neurship and the creation of new high growth businesses and jobs,
seeking maximum synergies through innovation ecosystems. Innova-
tors targeted by the Innovation Radar include startups, SMEs,
spinoffs and research teams. Innovators identified, promoted and
supported by the Innovation Radar are expected to enriching and
benefiting from, the Start-up Europe ecosystem.

(See pp. 83 — 87 of document “Horizon 2020 — 5./ ICT”).
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The results of the discussions at the meeting in Brussels on “Start-
ups” are summarized in the following table:

Start-ups

Unit (s) E 3 (Net Innovation),
F 2 (Innovation)

Initiatives Start-up Europe;
Innovation Radar

Instruments Innovation Actions; SME Instru-
ment

Criteria Start-ups; VC; Accelerators;
Scale-ups

Sectors All (ICT-driven)

Focus on (Re-) Qualification Yes

Access to capital VC Marketplace; EIB

International Cooperation Yes

Promoting Entrepreneurship Yes

(and community action)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.
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3.8. e-Learning, e-Skills

Learning today takes place in a context of new interactions between
formal and informal learning, the changing role of teachers, the im-
pact of social media, and the students' active participation in the de-
sign of learning activities. While there is strong demand for (user-
driven) innovation in digital learning, the current environment limits
development to silo products, creates barriers to technological and
market innovation and cross border adoption of new learning tech-
nologies. The challenge is to create an innovation ecosystem that will
facilitate open, more effective and efficient co-design, co-creation,
and use of digital content, tools and services for personalised learn-
ing and teaching. It requires co-creation and co-evolution of
knowledge and partnerships between business actors and research
players, communities of users, educational and training organisations
to develop the appropriate components and services and leading
edge learning technologies, which in turn will empower teachers and
learners and facilitate (social) innovation in education and training.

There is a need to develop and test open, interoperable compo-
nents for a flexible, scalable and cost-effective cloud-based digital
learning infrastructure to deliver user-driven innovation in technolog-
ical solutions and educational services for primary and secondary ed-
ucation, for personalized, collaborative or experimental learning and
skills validation. The infrastructure shall enable stakeholders to cre-
ate, manage and deliver more efficient processes, content, services,
applications and contextual data across a wide variety of education
and training systems. It should enable stakeholders to discover, mix
and re-use different components and to create new learning solu-
tions. It should be scalable to meet rapidly changing and expanding
needs and software requirements while maintaining high levels of
security and privacy for teachers and students (see pp. 53 — 56 of
document “Horizon 2020 - 5.i ICT”).
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The results of the discussions at the meeting in Brussels on “e-
Learning + e-Skills” are summarized in the following table:

e-Learning + e-Skills

Unit(s) E 4 (Experimental Platforms)
G 4 (Skills and Youth)

Initiative Digital Skills
Instruments RIAs
Sector Students; life-long learning;

re-education

Focus on (Re-) Qualification Yes

Promoting Entrepreneurship Yes

(and community action)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.
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3.9 Social Innovation

Social innovations are new strategies, concepts, ideas and organiza-
tions that meet the social needs of different elements which can be
from working conditions and education to community development
and health — they extend and strengthen civil society. Social innova-
tion includes the social processes of innovation, such as open source
methods and techniques and also the innovations which have a social
purpose — like online volunteering, microcredit, or distance learning.
Social Innovation focuses on new work and new forms of cooperation
(business models), especially those that work towards a sustainable
society.

Social innovation can take place within government; the for-profit
sector, the non-profit sector (also known as the third sector), or in
the spaces between them. Research has focused on the types of plat-
forms needed to facilitate such cross-sector collaborative social in-
novation.

Social entrepreneurship, like social enterprise, is typically in the non-
profit sector excluding both for-profit and public organizations. Both
social entrepreneurship and social enterprise are important contribu-
tions to social innovation by creating social value and introducing
new ways of achieving goals. Social entrepreneurship brings “new
patterns and possibilities for innovation” and is willing to do things
that existing organizations are not willing to do.

The EU-ICT activity on “Social Innovation” is summarized in the fol-
lowing table:
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Social Innovation

Unit(s) E 3 (Net Innovation)
WP CAPS

Instruments RIAs

Criteria Informal organizations
Sector Communities

Focus on (Re-) Qualification

Yes

Promote Entrepreneurship

(and community action)

Yes

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.10 Mobile Empowerment

The Internet does a lot of valuable things like entertain us, connect
us to others, and handle business transaction, but arguably, the most
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important thing it does is to provide people with information. In the
right hands, information allows business owners and consumers to
make better informed decisions when considering business issues or
making purchases. Mobile devices make this feature of the internet
even more important because it puts access to that information near
consumers at all times. Recent studies from UPS, Deloitte, Nielsen
and more have shown that the mobile internet empowers business
owners and consumers in a way that is beneficial to both. This new
ICT paradigm is called “Mobile Empowerment”.

Mobile empowerment based on mobile technologies allows the de-
velopment and implementation of new business models and new
business opportunities targeting micro enterprises (ME) and their
customers. This paradigm is specially important in develop-
ing countries like the BRICS economies.

The goal is to develop new frameworks that use cloud-based appli-
cations, innovative low-cost internet delivery mechanisms (delay
tolerant networks and opportunistic = communications)
and affordable mobile technologies to unlock new mobile business
opportunities. In the BRICS economies this is especially important for
rural areas. Adapted innovative services at affordable cost offer sus-
tainable access to new markets on a global scale to the benefit of un-
derserviced populations, local and European service providers.

In areas where high-speed Internet access (3G and beyond) is often
costly or unavailable, “Mobile Empowerment” implements a low
cost content delivery infrastructure, that might be operated with the
help of public community-based infrastructures. Essential compo-
nents of the network are the mobile and fixed info stations. Using
standard Internet connection, the multimedia content ordered by a
ME is downloaded from the server to the fixed info station and for-
warded to mobile info stations being installed in public community-
based infrastructures.
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Instead of relying on cellular data, a DTN approach may be used to
provide affordable technical ways for the micro-entrepreneurs to ob-
tain and distribute multi-media content, and to develop their busi-
ness at relatively low cost. Such technology platforms can serve as
opportunity for micro-entrepreneurs to establish their own business-

es.

The EU-ICT activity on “Mobile Empowerment” is summarized in the

following table:

Mobile Empowerment

Unit (s) E 4 (Experimental Platforms)

Instruments RIAs

Sectors Communities and individuals;
Micro-enterprises

Focus on (Re-) Qualification Yes

International Cooperation Yes

Promoting Entrepreneurship Yes

(and community action)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.
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3.11. Mobile / Mobility (5G)

Under “Mobile / Mobility” we want to understand here the area of
“Next Generation of Global Communications Networks (5G)”. 5G (5th
generation mobile networks or gth generation wireless systems)
denotes the next major phase of mobile telecommunications
standards beyond the current 4G/IMT-Advanced standards. 5G has
speeds beyond what the current 4G can offer. The Next Generation
Mobile Networks Alliance defines the following requirements for 5G
networks:

. Data rates of tens of megabits per second should be supported
for tens of thousands of users

. 1 gigabit per second to be offered simultaneously to many
workers on the same office floor

« Several hundreds of thousands of simultaneous connections to
be supported for massive sensor deployments

. Spectral efficiency should be significantly enhanced compared
to 4G

. Coverage should be improved
. Signalling efficiency should be enhanced

« Latency should be reduced significantly compared to LTE.

5G should be rolled out by 2020 to meet business and consumer
demands. In addition to providing simply faster speeds, 5G networks
also will meet the needs of new use cases, such as the Internet of
Things (network equipment in buildings or vehicles for web access) as
well as broadcast-like services and lifeline communication in times of
natural disaster. Although updated standards that define capabilities
beyond those defined in the current 4G standards are under consid-
eration, those new capabilities have been grouped under the current

ITU-T 4G standards.
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The major difference, from a user point of view, between 4G and 5G
are more than just faster speed (increased peak bit rate). For
example, higher number of simultaneously connected devices, higher
system spectral efficiency (data volume per area unit), lower battery
consumption, lower outage probability (better coverage), high bit
rates in larger portions of the coverage area, lower latencies, higher
number of supported devices, lower infrastructure deployment costs,
higher versatility and scalability, or higher reliability of
communication. Those are the objectives in several of the research
initiatives.

The future 5G will enable new applications and new “ecosystems”
that it will make it easier to respond to important and growing
societal needs such as intelligent mobility or e-health. In that sense,
5G will play a critical role for modern society in terms of supporting
all aspects of private and economic life of citizens. In this context
there is a need for a common understanding on the definition of 5G,
preparing global standardization for 5G and working towards
harmonization of radio spectrum policy to ensure global
interoperability. There is also a need to join forces to support and
facilitate the development of new applications (see “Joint
Declaration between the Ministry of Communications of Brazil and
DG CONNECT on 5G” — February 2016).

The EU-ICT activity on “Mobile / Mobility (5G)” is summarized in the
following table:
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Mobile / Mobility (5G)
Unit (s) E 1 (Future networks)
E 4 (Experimental Platforms)
Initiative 5G
wp 5G PPP
Instruments RIAs
Criteria Industry-driven
Sector Mobile / Wireless
International Cooperation Yes

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.

3.12 Next Generation Internet / Future Internet

While the technical development of the Internet was an extensive
research topic from the beginning, an increased public awareness of
several critical shortcomings in terms of performance, reliability,
scalability, security and many other categories including societal,
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economical and business aspects, led to future Internet research ef-
forts. The time horizon of future Internet studies is typically long
term, taking several years before significant deployments take place.
Approaches towards a future Internet range from small, incremental
evolutionary steps to complete redesigns (clean slate) and architec-
ture principles, where the applied technologies shall not be limited
by existing standards or paradigms such as client server networking,
which, for example, might evolve into co-operative peer structures.

Internet has become an engine for innovation, economic growth, job
creation and social progress. It is accelerating innovation, reshaping
established industries, facilitating new ways of doing business, and
transforming social behaviours. At the same time, this increasing di-
versification of usage patterns and of applications, is posing stronger
requirements on the underlying networking and computing infra-
structures. User privacy and data protection also emerge as technol-
ogy drivers. The aim is to provide an integrated response to the
technology challenges and to the innovation needs, in order to posi-
tion Europe at the forefront of the Internet developments. The use
and development of open source software will be encouraged where
appropriate to further promote openness, facilitate the sharing of
project results and accelerate innovation in Europe through the in-
troduction of novel products and services.

Next Generation Internet refers to a number of projects intended to
improve Internet performance or content quality in regions of vari-
ous sizes and location.

The Future Internet challenge focuses on four interrelated areas that
complement each other:

. Networks, where the 5G PPP industry roadmap is complement-
ed by longer term research;

. Software Technologies, responding to the need of more flexi-
ble, reliable, secure and efficient software for complex and

highly connected systems;
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. Experimentation in large-scale or real-life environments, infra-
structures for validating Future Internet technologies, products
and services and their application to related areas;

. Innovation, supporting the emergence and nurturing of innova-
tion ecosystems, supporting Web entrepreneurship, bottom-up
innovation and social collaboration (see pp. 21 — 39 of docu-
ment “Horizon 2020 — 5.i ICT”).

The EU-ICT activity on “Next Generation Internet / Future Internet” is

summarized in the following table:

Next Generation Internet /
Future Internet

Unit (s) E 1 (Future Networks)
E 2 (Cloud Computing)
E 3 Net Innovation)
E 4 ( Experimental Platforms)
Sector IC/IT
Focus on (Re-) Qualification Yes
International Cooperation Yes

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.
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3.13 (Social) Media

Social media are computer-mediated tools that allow people or
companies to create, share, or exchange information, career
interests, ideas, and pictures/videos in virtual communities and
networks. Social media is defined as "a group of Internet-based
applications that build on the ideological and technological
foundations of Web 2.0 and that allow the creation and exchange of
user-generated content." Furthermore, social media depend on
mobile and web-based technologies to create highly interactive
platforms through which individuals and communities share, co-
create, discuss, and modify user-generated content. They introduce
substantial and pervasive changes to communication between
businesses, organizations, communities, and individuals. These
changes are the focus of the emerging field of technoself studies.
Social media differ from traditional or industrial media in many ways,
including quality, reach, frequency, usability, immediacy, and
permanence. Social media operate in a dialogic transmission system
(many sources to many receivers). This is in contrast to traditional
media that operates under a monologic transmission model (one
source to many receivers).

People obtain information, education, news, and other data from
electronic and print media. Social media are distinct from industrial
or traditional media such as newspapers, television, and film as they
are comparatively inexpensive and accessible. They enable anyone
(even private individuals) to publish or access information. Industrial
media generally require significant resources to publish information
as in most cases the articles go through many revisions before being
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published. One characteristic shared by both social and industrial
media is the capability to reach small or large audiences.

The media and content sector is driven more and more by the use of
technology and new business models, new ways of interaction, con-
sumption and expression are appearing in the rise of the digital era.
Europe's media sector is strong in creating content. It is embracing
new technologies and investing in innovation to benefit from the dig-
ital market. However, the sector has to become even more tech sav-
vy as competition is growing from global players that are particularly
strong at technological innovation. The challenge is to make the best
use of technology for reaching out to new audiences, adapting to the
digital era and thriving in the connected Digital Single Market.

High quality content is the main source of revenue for the Creative
Industries and also instrumental for their competitiveness in a large,
international market. The challenge is to maximize the potential for
re-use and re-purposing of all types of digital content, for instance, by
directly conceiving and creating content usable in different contexts
and technical environments; improving its granularity; increasing its
ability to dynamically adapt to the users; generating more realistic
digital models; embedding semantic knowledge; and other ap-
proaches to make content "smarter" thanks to new and emerging
technologies.

SMEs represent 85% of all actors in the creative industry sector. They
co-exist with global players and often face difficulties in adopting
state of the art ICT technologies and accessing finance. Moreover,
they operate on fragmented and localized target markets and have to
bear high market costs which affect their international competitive-
ness. In this context, ICT tools and technological innovation are fun-
damental for the creative industries and their competitiveness. They
widen creative possibilities and improve efficiency in all sectors. The
goal is to increase the competitiveness of the European creative in-
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dustries by stimulating ICT innovation in SMEs, by effectively building
up and expanding a vibrant EU technological ecosystem for the crea-
tive industries' needs and by fostering exchanges between the crea-
tive industries SMEs and providers of innovative ICT solutions (see
pp. 48 — 52 of document “Horizon 2020 — 5./ ICT”).

The EU-ICT activity on “(Social) Media” is summarized in the following
table:

(Social) Media

Unit (s) G 1 (Converging Media & Con-
tent)
Initiatives Media Freedom and Pluralism;

Audio-visual Media Services;
Converging Media & Content

WP Converging Media & Content
Instruments RIAs

Sector Media & Citizens
International Cooperation Yes (?)

This information will have to be further discussed and detailed at the
meetings of the Brazilian delegation during the visit to Europe.
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3.14 Merging the 13 single matrices into one matrix, the CM-Matrix

We have described and discussed so far the 13 main areas (themes)
of actions and activities within the HORIZON 2020 Work Programme
2016 — 2017 chosen by the Brazilian MCTI to be addressed by this
document and to be the basis for agendas and discussions during the
visit scheduled for April 2016 of the Brazilian delegation to Europe.
They are in this chapter merged into one matrix, the general CM-
Matrix of the EU-ICT Activities, and shown in Figure 4; this process
was developed and proposed at the meeting at EC DG CONNECT and
comes quite close to Figure 2, proposed by the Brazilian side. It refers
to and accommodates the content of HORIZON 2020 and the related
EU ICT activities as close as possible to the questions formulated in
Figure 2. The content of Figure 4 was proposed by Jorge Pereira from
EC DG CONNECT, and then further developed and detailed by the au-
thor of this “Technical Document A”.

(A) HORIZON 2020 - Types of Actions

In the CM-Matrix shown in Figure 4 several acronyms are used. To
better understand their meaning and their impact on the EU-ICT Ac-
tivities the different “Types of Actions” in HORIZON 2020 are now
briefly presented.

« RIA —Research and Innovation Action

The Public-Private Partnerships take the form of contractual ar-
rangements (cPPPs) between the European Commission and Action

51



primarily consisting of activities aiming to establish new knowledge
and/or to explore the feasibility of a new or improved technology,
product, process, service or solution. For this purpose they may in-
clude basic and applied research, technology development and inte-
gration, testing and validation on a small-scale prototype in a labora-
tory or simulated environment.

Projects may contain closely connected but limited demonstration or
pilot activities aiming to show technical feasibility in a near to opera-
tional environment.

Funding rate: 100%

« |A —Innovation Action

Action primarily consisting of activities directly aiming at producing
plans and arrangements or designs for new, altered or improved
products, processes or services. For this purpose they may include
prototyping, testing, demonstrating, piloting, large-scale product val-
idation and market replication.

A ‘demonstration or pilot’ aims to validate the technical and econom-
ic viability of a new or improved technology, product, process, service
or solution in an operational (or near to operational) environment,
whether industrial or otherwise, involving where appropriate a larger
scale prototype or demonstrator.

A ‘market replication’ aims to support the first application
/deployment in the market of an innovation that has already been
demonstrated but not yet applied/deployed in the market due to
market failures/barriers to uptake. 'Market replication' does not cov-
er multiple applications in the market of an innovation that has al-
ready been applied successfully once in the market. ‘First’ means
new at least to Europe or new at least to the application sector in
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guestion. Often such projects involve a validation of technical and
economic performance at system level in real life operating condi-
tions provided by the market.

Projects may include limited research and development activities.
Funding rate:

70% (except for non-profit legal entities, where a rate of 100% ap-
plies)

« CSA - Coordination and Support Action

Actions consisting primarily of accompanying measures such as
standardisation, dissemination, awareness-raising and communica-
tion, networking, coordination or support services, policy dialogues
and mutual learning exercises and studies, including design studies
for new infrastructure and may also include complementary activities
of strategic planning, networking and coordination between pro-
grammes in different countries.

Funding rate: 100%

« PPP - Public Private Partnership

The aim of the Public Private Partnerships (PPPs) is to fund research
and innovation in several key industrial sectors to boost competitive-
ness and support employment, while at the same time significantly
contributing towards a more green and sustainable economy. The
multi-annual research and innovation roadmaps for a given domain
are proposed by a constituted high-level industry group and open for
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stakeholder consultation, to be finally adopted by the European
Commission.

This consultation is done with representative industrial associations
for key sectors of Europe's economy. In this way, the EU and industry
will provide vital funding for research and innovation activities in sec-
tors which are essential to Europe's industrial leadership.

« JU-Joint Undertaking

A Community contribution for the establishment of long term public-
private partnerships in the form of Joint Technology Initiatives (JTIs).
This may be implemented through Joint Undertakings within the
meaning of Article 171 of the EC Treaty (new Article 187 TFEU). They
are set up as public-private partnerships aimed at mobilizing and
pooling European, national and private efforts, for a certain period of
time.

« JPI—-Joint Programming Initiative

The overall aim of the Joint Programming process is to pool national
research efforts in order to make better use of Europe's public R&D
resources and to tackle common European challenges more effec-
tively in a few key areas. It is a structured and strategic process
whereby Member States agree, on a voluntary basis and in a partner-
ship approach, on common visions and Strategic Research Agendas
(SRA) to address major societal challenges. On a variable geometry
basis, Member States commit to Joint Programming Initiatives (JPIs)
where they implement together joint Strategic Research Agendas.

The Joint Programming process was launched by a Communication of
the Commission in July 2008 and the Competitiveness Council adopt-

54



ed several Conclusions since to guide the development of the pro-
cess. It has mandated a dedicated configuration of ERAC (the High
Level Group on Joint Programming - GPC) to steer the process and
identify the themes for possible JPIs.

« PCP - Pre-Commercial Procurement

Pre-Commercial Procurement is designed to steer the development
of solutions towards concrete public sector needs. Under Horizon
2020, the EU increases support for groups of public procurers who
work together on joint Pre-Commercial Procurements (PCPs).

The procurement of research and development (R&D) is an im-
portant tool to stimulate innovation. It allows public authorities to
steer the development of new solutions directly towards their needs.
However, the procurement of R&D remains underused in Europe.
Under Horizon 2020, the EU increases support for groups of public
procurers who work together on joint Pre-Commercial Procurements.

Pre-Commercial Procurement (PCP) is the procurement of research
and development of new innovative solutions before they are com-
mercially available. PCP works in conjunction with Public Procure-
ment of Innovative Solutions (PPI).

« PPl - Public Procurement of Innovative Solutions

The Public Procurement of Innovative solutions (PPI) can stimulate
innovation by bringing innovative commercial end-solutions earlier to
the market. Contracting authorities can act as a launch pad for
innovative goods or services which are not yet available on large
scale commercial basis and may include conformance testing.
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A strong and stable demand through government procurement can
create demand long before a commercial market is established. This
has several advantages:

. By acting as the first buyer or lead customer, a contracting au-
thority can boost a particular, new market.

. The public benefits directly by being offered new and innova-
tive public services that are provided in a more cost-efficient
and effective manner.

« PPl and Pre-Commercial Procurement can lead to scientific and
technological breakthroughs in areas such as health and well-
being, food security, sustainable agriculture or clean & efficient
energy.

Under Horizon 2020, the Commission co-funds groups of procurers to
undertake joint PPl procurements in order to have a single joint PPI
call for tender and a single joint evaluation of offers. This can speed
up the development of innovative solutions by encouraging coopera-
tion between procurers from across Europe, either by supporting
networks of procurers (to prepare joint PPIs) or by co-funding the ini-
tial call for tender, the related coordination, and the networking ac-
tivities.

« ETP - European Technology Platform

European Technology Platforms (ETPs) are industry-led stakeholder
fora recognized by the European Commission as key actors in driving
innovation, knowledge transfer and European competitiveness. ETPs
develop research and innovation agendas and roadmaps for action at
EU and national level to be supported by both private and public
funding. They mobilize stakeholders to deliver on agreed priorities
and share information across the EU.
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By working effectively together, they also help deliver solutions to
major challenges of key concern to citizens such as the ageing socie-
ty, the environment and food and energy security. ETPs are inde-
pendent and self-financing entities. They conduct their activities in a
transparent manner and are open to new members.

ETPs have a strategy, mobilization and dissemination function. In or-
der to fulfil their role, their main activities encompass:

. developing industry-focused strategic research and innovation
agendas including technology roadmaps and implementation
plans;

. encouraging industry participation in Horizon 2020, the EU’s
framework programme for research and innovation, and coop-
erating with networks in Member States;

. fostering networking opportunities with other ETPs and other
partners along the value chain to address cross-sectoral chal-
lenges and promote the move towards more open models of
innovation;

. identifying opportunities for international cooperation;

. acting as one of the channels of external advice for the pro-
gramming and implementation of Horizon 2020; notably, ETPs
have been a key driving force behind the launch of high profile
public-private partnerships under the programme.

Commission engagement with the ETPs takes a number of forms:

. provision of a central contact point with overall coordination
responsibility in DG Research and Innovation

. a dedicated contact point for individual ETPs in the relevant Di-
rectorate-General

. participation in ETP-organized events

. consultation on implementation aspects of Horizon 2020

. organisation of cross-ETP workshops
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« EIP - European Innovation Partnership

European Innovation Partnerships (EIPs) are a new approach to EU
research and innovation. They are challenge-driven, focusing on soci-
etal benefits and a rapid modernization of the associated sectors and
markets.

EIPs act across the whole research and innovation chain, bringing to-
gether all relevant actors at EU, national and regional levels in order
to: (i) step up research and development efforts; (ii) coordinate in-
vestments in demonstration and pilots; (iii) anticipate and fast-track
any necessary regulation and standards; and (iv) mobilize ‘demand’ in
particular through better coordinated public procurement to ensure
that any breakthroughs are quickly brought to market. Rather than
taking the above steps independently, as is currently the case, the
aim of the EIPs is to design and implement them in parallel to cut
lead times.

EIPs streamline, simplify and better coordinate existing instruments
and initiatives and complement them with new actions where neces-
sary. This should make it easier for partners to co-operate and
achieve better and faster results compared to what exists already.
Therefore, they build upon relevant existing tools and actions and,
where this makes sense, they integrate them into a single coherent
policy framework. Flexibility is important; there is not a 'one-size-fits-
all' framework.

EIPs are launched only in areas, and consist only of activities, in which
government intervention is clearly justified and where combining EU,
national and regional efforts in R&D and demand-side measures will
achieve the target quicker and more efficiently.
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« Summary of the HORIZON 2020 - Types of Actions

Most of the acronyms used in the CM-Matrix (Figure 4) are summa-
rized in the following tables (Figure 3):

Horizon 20 ypes of Action

For Researchers

Type of Action’ Code Minimum Funding | Typical Average EC Contribution Aim
Conditions’ Rate Duration
z 3 legal 36.48
Research & Innovation Action RIA entities from 3 | 100% €2.0-50M collaborative research projects
months
MS/AC
z 3 legal 30-36 produce plans & arrangements or designs
Innovation Action 1A entities from 3 | 70%’ months €20-50M for new, altered or improved products,
MS/AC processes or services
12-30 accompanying measures (standardisation,
Coordination & Suppor Action | CSA 1 legal entity 100% mionths €05-20M dissemination, policy dialogues etc) no
research
MSCA* (except Cofund) MsSCA see separate factsheet facilitate mobility of researchers for
training & career development
1 ieaal &k Starting: S€2.0M support excellent investigators and their
ERC Grants ERC in MgSfAC v 100% 60 months | Consolidator <€ 2.75M research teams to pursue ground-
Advanced: <€ 3.5M breaking, high-gain/ high-risk research
: recognise past achievements
Prizes PRI 1 legal entity nfa nfa variable; see respective topic induce future activities
3 phases:
1SME » Phase 1: lump sum of € 50K / project combination of demonstration activities
SME Instrument SME MS,-’ACm *» Phase 2: €1 - 2.5M/ project (1-2 years) (testing, prototyping, ...), market
(70% of eligible costs reimbursed) replication
# _ Phase 3 : no funding
=5 legal produce plans & arrangements or designs
Fast Track to Innovation FTI entities from 5 | 70%' tbd s€3.0M for new, altered or improved products,
MS/AC processes or services
' Defined in the Work Programme: * 100% for non-profit organisation (= any legal entity except companies)
¢ Additional conditions may be listed in the respective Work Programmes. * MSCA = Marie Sklodowska Curie Actions

For Public Sector and other Funding Bodies, Programme Managers etc. (Cofund Actions)

Type of Action' Funding Funding | Typical EC Contribution Comment
Code Conditions® Rate Duration
MSCA Co-funding of regional, national &
MSCA Cofund® Cofund 1 legal entity S50% 36-60 months | =€ 100 M international doctoral & fellowship
programmes
z 2 legal _ coordinate resgarch efforts of participating
ERA-NETs ERA-NET | entities in 33% 60 FisRtkE variable, see MS/AC in the field described & implement
MS/AC respective topic Jjoint transnaticnal call for proposals with EU
co-funding
> 3 public 18-48 months ) enable the public sector as a technologically
Pre-Commercial Procurement | PCP procurers from 70% for 2 Phase.s: varlablg. see demanding buyer to encourage research,
MS/AC A) Prepar_amn respective topic devel_opm_ent and vahdaugn_of breakthrough
B) Execution solutions in areas of public interest
18-48 months enable trans-national bu.yer groups of
. z 3 public X . procurers to share the risks of acting as early
;ur?;caﬁrv?g;?::;r::r PRI procurers from 20% LO}IPZF e':)r::;fi; n ::;g:!:'v:et‘; pic adopters of innovative goods or services
MS/AC B) Execution which are not yet available on a large-scale
commercial basis

' Defined in the Work Programme.
 Additional conditions may be listed in the respective Work Programmes.
* MSCA = Marie Sklodowska Curie Actions. For further details on MSCA Cofund, see also our separate MSCA factsheat,

Figure 3: The HORIZON 2020 — Types of Actions (Reference for

the acronyms used in Figure 4 — CM Matrix)
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(B) CM-Matrix: The Characterization Matrix for the EU-ICT Activities

The following CM-Matrix (Figure 4 a, b and c) is the result of merging
all the matrices of the Technical Areas ( Themes ) addressed and dis-
cussed in Chapter 3 of this document. But Figure 4 is not only the
merge of all tables in Ch. 3.1 to 3.13 but it also gives an estimation of
what seems to be the Brazilian and EU levels of interest in these are-
as. A tentative visualization of this is given by the last lines of the CM-
Matrix. These two lines are still very preliminary and open for discus-
sion, but they are very important and already show a certain direc-
tion of the common interests and priorities when preparing future
joint activities, as for example a possible, future 5™ BR-EU Coordinate
Call.

Another important point shown by this matrix is that most of the EU-
ICT activities are strongly “Industry-driven”. This means that the In-
dustry defines as a constituency for a given Technical Area (Theme) a
common strategic research agenda (SRA), this SRA is then submitted
to the Commission for further strategic and political consideration
and the Commission decides finally based on funding available and
on its own priorities what Calls to launch. When the Industry submits
in competition their own proposals to these Calls, they then have to
relate to the SRA which was developed and agreed by the Industry as
a constituency. This way the proposal submitted are “Industry-
driven” and follow the interests of the Industry for a given domain.

In case of the BR-EU cooperation the aspect “Industry-driven” should
be also strongly taken into consideration to achieve a better strategic
symmetry between both sides. This should specially be taken care of
when preparing and developing future joint activities and Coordinate
Calls in the BR-EU Co-operations on ICT.

60



But “Industry-driven” can not only mean that such an expect has to
be covered by the “Start-Up Initiatives”, because the “Industry-
driven” aspect does not include only Star-Ups, but specially also
many of the existing industrial stakeholders (like large companies and
SMEs) that are already active and operating in the ICT market do-
main. This means additionally that models and mechanisms have to
be provided to match the funding needed for an involvement of
these industries in the projects of future BR-EU joint activities.

Unit(s)

Initiatives

wp

Instruments (RIAs, Innov
Actions, PPP, PCP/PPI)

Criteria (LEIT or Societal
Challenges)

Sector

Focus on (re-)Qualification

Access to Capital

International Cooperation

Promoting Entrepreneurship
(and community action)

Cyber Security

H4 (Trust and Security)

Cybersecurity Strategy;
Network and Information
Security NIS Directive;
ePrivacy

Digital Security; Cybersecurity
& Trustworthy ICT

RlAs

Industry-driven

ICT / Banking

Y?

Cloud

E2 (Cloud Computing)

cloud computing strategy

Challenges in the Data
Economy

RIAs / PCPs

Industry-driven

ICT / Companies /
Government

Big Data and Analytics

G3 (Data Value Chain)

Big Data Strategy; Open Data;
Reuse of Public Sector
Information

Big Data PPP

PPP [ Large-scale Pilots

Industry-driven

Government (Open Data) /
Companies

loT/M2M

E1 (Future networks),
A3 (Complex Systems)

loT (AIOTI)

Large Scale Pilots on loT

RIAs / Large-Scale Pilots

Industry-driven

ICT / Manufacturing /
Precision Agriculture /
Connected Car / Energy /

Water / eHealth & Wellbeing

Y
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Fig. 4a: Completed “Characterization Matrix of the EU ICT Activities”

Industry 4.0 Open Platforms (Smart Startups eLearning + eSkills Social Innovation
Services)
E3 (Net Innovation) E4 (Experimental Platforms), )
A3 (C lex Syst E3 (Net Innovatio % Net Innovat
VEBmE I Jystias) (st mrovatien) F2 (Innovation) G4 (Skills and Youth) R vaton)
Industry 4.0 Entrepreneurship; FIWARE Startup Europe Digital Skills

. Open Service Platforms;
Factories of the Future ,p ) e E_" CAPS
Distributed Architectures

. . " Innovation Actions;
RIAs / Large-Scale Pilots Innovation Actions/RIAs o RlAs RlAs
SME Instrument

Startups; VC; Accelerators;

Industry-driven Industry-driven informal organisations
Scaleups
Manufacturing (Adaptive, JIT, stud ; life-long | ing; re-
€ (Adap ICT / Integrators ALL (ICT-driven) Haents " g, RerIngirs communities
small-run) qualification
Y Y Y Y Y
VC Marketplace; EIB

Y Y
Y Y ¥ ¥

Fig. 4b: Completed “Characterization Matrix of the EU ICT Activities”
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Mobile Empowerment

E4 (Experimental Platforms)

RIAs

communities and individuals

Mobile nginternet (Social) Media
E1 (Future networks),

E2 (Cloud Computing),
E3 (Net Innovation),

E4 (Experimental Platforms)

E1 (Future networks),
E4 (Experimental Platforms)

G1 (Converging Media &
Content)

Media Freedom and
Pluralism, Audiovisual Media

5G
Services, Converging Media &
Content
5G PPP Converging Media & Content
RIAs RIAs

Industry-driven

Mobile/Wireless ICT/IT Media and Citizens
Y
Y Y Y?

Fig. 4c: Completed “Characterization Matrix of the EU ICT Activities”
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4. Classification of the EU-ICT activities

The EU-ICT activities chosen for discussion by the Brazilian MCTI were
described so far one by one, theme by theme. For the further discus-
sions there is a need for a certain level of abstraction with some
structuring and classification of these 13 themes. This helps to ab-
stract from a single theme and to put all these themes in a more ge-
neric, functional context. Here it is proposed to structure them in five
main classes of activities related to the EU HORIZON Work Pro-
gramme:

ICT- Communication Infrastructure Activities: Next Genera-
tion Internet; 5 G

. Computing Activities (EU ICT Activities for Technologies, Sys-
tems and Architectures): Cloud Computing; Big Data and Ana-
lytics; Cybersecurity

. Cross Cutting Activities: 10T / M2M; Industry 4.0; Open
Platforms (Smart Services)

« Vertical Activities: Social Innovation; Mobile Empowerment

. Supporting Activities (Multiplicators): Start-ups; e-Learning &
e-Skills

The different classes have different scope and purposes, they address
different types of challenges, they have their own specific goals and
they use in the implementations their own set of tools and instru-
ments. But they all somehow play together as a whole in order to
implement the mission and vision of the HORIZON 2020 Programme.
64



The class “Computing Activities” is already the core of the 4™ BR-EU
Coordinate Call on ICT. A potential future 5" BR-EU Coordinate Call
could and most probably should build upon these already ongoing
and successful activities.

In Figure 5 we visualize a reference model on how these five classes
of EU ICT Activities and the corresponding Initiatives relate to each
other and come together in the HORIZON 2020 Programme. This ref-
erence model may also help in structuring the discussions for devel-
oping policies and strategies and in putting priorities in the “Brazilian
— EU dialogue in ICT”.

Cross Cutting Activities

Suppor-
ting
Vertical Activities
Activiti Computing Activities (Multi-
ctivities -
plicators)

Communication Infrastructure

Figure 5 a: The five classes of the EU ICT- Activities in Horizon 2020
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loT / M2M;

Industry 4.0;
Social :
= Open Platforms (Smart Services) Startups;
vation; :

Cloud Computing;

Big Data and Analytics;
Mobile Cybersecurity elLearning
Empower- & eSkills
ment

Next Generation Internet;

5G

Fig. 5 b: The activities mapped into the five classes of the EU ICT-
Activities in Horizon 2020

5. Applications in Trials, Large Scale Pilots and Demonstrators

In the context of the class “Cross Cutting Activities” the HORIZON
2020 Programme puts also a very special emphasis on the funding of
Trials, Large Scale Pilots and Demonstrators, based on which System
Architectures (supply-side) and/or multiple Use-Scenarios (demand-
side) can be developed, tested and evaluated. The expected impact
here is for a given application domain among others:

. Validation
. Exploration

. User acceptance
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. Development of standards
. Opportunities for Spin Offs

. Evaluation of Security and Sustainability.

Some of the Application Domains considered are (see pp. 1 —123 of
document “Horizon 2020 — 17. Cross cutting activities Focus Areas”)
for:

. Industry 4.0
- ICT for the Factory of the Future (FoF)
- Sustainable Process Industries (SPIRE)

- Circular economy based on systemic innovation (CIRC)

« loT (Internet of Things)
- Smart living

- Smart food and Food security (Precision Agriculture)

« Smart and sustainable cities

- Sustainable cities through nature-based solutions

6. Conclusions and Actions recommended

In this Technical Document A one set of thirteen (13) areas of the EU
ICT Initiatives within the HORIZON 2020 Work Programme, as well as
some of the in the Programme listed Application Domains for Trials,
Large-scale Pilots and Demonstrators were presented and briefly dis-
cussed. This is intended to be used in preparing the agenda for visits
and meetings during a trip of a Brazilian MCTI delegation to Europe
(most probably: Brussels — including the EU — and Germany; sched-

67



uled tentatively for April 2016). The details, the contacts and the
agenda for this trip are the content of the Technical Document B that
will be written also by the author of this Technical Document A.

In order to make the best possible use of the information content of
Technical Document A to further develop the “Dialogue between
Brazil and EU on Policies for a Digital Society”, now preferences and
priorities on the 13 Themes have to be identified from the Brazilian
side. This has to be done choosing a subset of the EU-ICT Activities
described in this document, as well as also choosing some Application
Domains for joint trials, large-scale pilots or demonstrators, which
could end up being the basis for a joint Brazil-EU cooperation and
therefore the core for a common Digital Agenda between Brazil and
the EU” (see pp. 115 -120 of document “Horizon 2020 — 5.i ICT; Call-
EU-Brazil Joint Call; H2020-EUB-2017").

These preferences and priorities will then also result into a choice of
Organizations, Institutes and Individuals (Senior Officers and Senior
Experts) to be visited and contacted during the visit of the Brazilian
MCTI delegation to Europe. To make sure that such an interaction is
not too abstract a small set of possible cooperation scenarios should
be considered and prepared to be the basis for developing the “Dia-
logue between Brazil and EU on Policies for a Digital Society”.

A first rough evaluation of the meetings of the author of this docu-
ment so far, at the MCTI in Brasilia and at the EU in Brussels, and a
first analysis of the “Characterization Matrix of EU ICT Initiatives”
developed in this Technical Document A indicate that the following
three scenarios or a choice among them may be a good and promis-
ing basis for such a dialogue:

« ICT for the Industry 2020
« Smart Farming and Food Security (Precision Agriculture)

« Nature-based solutions for smart cities
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They would integrate activities in all five classes of EU ICT Initiatives,
would relate to important Application Domains and could consider
“supply-views”, as well as “demand-views”, dependent on the ICT
policies to be considered and developed (Figure 6).

Application Application
Industry 4.0 Scenario 1 loT / M2M Scenario 2
l ICT for l Smart Farming
Cloud Computing; the Cloud Computing; and .
Big Data and Analytics| | Industry2020 | | Big Data and Analytics| | Food Security
T | (Precision
Agriculture)
Future Internet 5G
Application
loT/ M2M Scenario 3

Cloud Computing;

Nature-based
solutions

Big Data and Analytics for
T smart cities

Future Internet/
5G

Figure 6: Scenarios: Trials, Large-scale Pilots or Demonstrators

At the end of this document a set of actions is recommended for the
further process “Digital Agenda: Dialogue between Brazil and EU on
Policies for a Digital Society”. These actions are in line with the re-
sults and recommendations listed in the following documents:
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- VIII EC-BR DIALOGUE ON INFORMATION SOCIETY;
Minutes of the meeting in Brasilia, 18.11.2015

- Joint Declaration between the Brazilian Ministry of
Communications and the EC DG CONNECT on a Strategic
Cooperation in the area of Next Generation of Global
Communications ( 5G ); 23.02.2016

The actions recommended here are:

- Action 1: Choose out of the CM Matrix (Figure 3) a subset
of technical areas of common interest and priority and
use them as common ground for further discussions;

- Action 2: Start, based on that choice, with the discussions
and preparatory work for a possible future 5" EC-BR
Coordinate Call;

- Action 3: To achieve a better symmetry with the EU-ICT
activities on this, work to guarantee a strong involvement
of industry from both sides in such a coordinate call has to
be done;

- Action 4: To make that happen, develop and detail
Industry-driven scenarios for joint trials, large scale pilots
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and / or demonstrators in the context of a set of specific
applications (some proposals for this are made in this
document; see Figure 6) to be implemented in such a
coordinate call .

7. Outcome of the meeting in Brasilia on 05.04.2016 with the
MCTI Secretary Manuel Augusto Cardoso da Fonseca and
some of his Senior Staff

At this meeting the European External Expert, J. L. Encarnacao,
presented in detail his draft of “Technical Document A” (Chapter 1 to
6) . All participants of the meeting had then an intensive discussion
led by the Secretary on the Conclusions and Actions recommended in
the Report. The meeting came to the following outcome that was
supported by the Secretary. It is here written down in the order of
the actions recommended in chapter 6.

Action 1: Choice of the areas of interest and with priority

The choice was:

e |CT-Communication Infrastructure: Next Generation Internet;
5G

e Computing: Cloud Computing; Big Data and Analytics;
Cybersecurity;

these areas are already core of the 4™ BR-EU Coordinate
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Call and do not have to be part of the 5™ Call
e Cross Cutting Activities: Industry 4.0; Internet of Things (loT).

e “Security” should be taken into consideration in all activities,
but should not be an activity by itself.

Action 2: Start during the mission to Europe with first discussions
and the preparatory work for a 5™ BR-EU Coordinate Call

on ICT

Action 3: Consider and discuss during the mission to Europe a strong
involvement and participation of Industry to achieve a

better symmetry BR-EU in the Call

Action 4: Consider for the further discussions the Industry-driven
Application Scenarios :
e |CT for Industry 2020
e Smart farming and food security
(Precision Agriculture)

e Nature-based solutions for Smart Cities

This outcome will be the basis and the focus for the meetings and
discussions during the mission of the Brazilian MCTI Delegation to

Europe, led by the Secretary Manuel Augusto Cardoso da Fonseca
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Annexes:

Annex 1: Documents used as Reference in this

Technical Document A

(A) Horizon 2020
Work Programme 2016 — 2017
- (1) 5./ Information and Communication Technologies
- (2) 17.Cross-cutting activities (Focus Areas)
European Commission

Decision C (2015) 6776 of 13 October 2015

(B) VIII EC-BR DIALOGUE ON INFORMATION SOCIETY; Minutes of
the meeting in Brasilia, 18.11.2015

(C) Joint Declaration between the Brazilian Ministry of
Communications and the EC DG CONNECT on a Strategic Cooperation
in the area of Next Generation of Global Communications ( 5G );
23.02.2016
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Annex 2: J. L. Encarnagao (Powerpoint Slides):

New structures for Large Enterprises
as a reaction to the trends
“Mobile Empowerment” and “Internet of Jobs”

Profevior Dr.-ing. jot L. Encamagio
TU Disrmatadt, Germarmy
Tel.: +49 6151 16-70875

Emadl e @grns Inbormatic tu darmted] de

B e — v 1438 308
g “Dxmegen vatvas Brage ok ] o Pancom e g By

CONTENT

Mega trends

Job Market
*  Visions for the future
*  Evolution of the Internet
* Internet of Jobs

* Proposal for a Reaction of Large Enterprises
to such an evolution (vision)

+ Collaboration Platforms as Centers of Gravity
*  Internot Work Kiosks
*  Summary

Froseninten ot T SEF MCT] mewbag b Bewnns 1413 200
Chagren St Brars e €4 5 Faintows o 8 Dogtsl Rty

MEGA TRENDS

* Global shortfall of formal jobs
* Mobile Empowerment
Internet of Jobs

Frevasartn st e SPA UCT) megtng b e Brwnma 1418 3098
Craigus betmans 8005 ant KL 5 Pptaiors tor & Dot Sacomty”
L3 ]
x

GLOBAL JOB MARKET (1)

= World population: ion

* Adults (aged 15 and older): ca. 5 billion
People that work or want to work: ca. 3 billien

+ Existing formal jobs ca. 1.2 billion

+ Global shortfall of formal jobs ca. 1.8 billion

(25 % of world population)

Frevenstates o1 me LOPR WCT) mestng tee P Benuma 1413 200
Dhalingust toetwman Bl w1 om Prnors o 8 Dupitss Bacosny”
a

GLOBAL JOB MARKET (2)

“Market volume™ for the creation of “new jobs"

* World GPD in 2010: $ 60 trillion
{sum of countries, total goods
and services for one year)

Estimated GDP in 2040: $ 200 trillion

Difference is the new global
mix of customers, employers,
new businesses and equity:  § 140 trillion

This is the “market volume" for the next evolution of the economy
in the world.

Fronmstrton ol e SUP WCT) mertng for e Besma 1400 00
] “Dnsiges batwrs Braid s FU me Fuscors b o Dol ooty
”. $

STRATEGY FOR THE CREATION OF NEW JOBS

The “Market Volume" of $ 140 trillion will size the next economic
revolution.

Therefore there is a strong need for a gy for the larg i
of new jobs.

Such a strategy will be based on
Mobile Empowerment
and on the

= “internet of Jobs"

Pravestanes o e SIFI WCT) mermng tor e B 14 10 2914
Thdsingn betenen D020 bt €1 n Pascows b 8 Eigitn Socmty”
6
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PARADIGM SHIFT

Fundamental Questions:

= The digital revolution - how are we living and waorking in the year 20307
 What is the impact of the digital revolution in the creation of value?

- he digitai revoiution heip to “leapfrog™ steps in the creation of value

chain in the socio- d P 7
* Trends:
* Mobility and Smart Technologies (e. g. Smart-Tablots) are
ging str and p in inty based and
industries

* Users have a now role by directly p
economic value chain

New opportunities for business, services and new jobs

* New economies based on Micro-Enterprises (VSME) and Expert Pools
(Internet Communities of Experts)

* New opp for the i

=

icipating and i g to the

Frovascrnen ol e BEF MCT) mestag b Brenna 1413 7008
“Draiigrn batean B/als ot €1 o Poicors Rt # Dogetas Sasissty

TODAY'S SCENARIO: ICT-BASED INFORMATION SOCIETY

- e
A «— Industry
[ “ o - Products.
Humans — I
R «—— Commerce
User; Y
= 6 Consumar - Applications
- Services
e —
—{(socy ]
: - Services
ICT-based
Information
Society
6 Rl B,
Dhmiague tetwmen Brals 8a0 £ v Pon s e o Dopan iy rani .

EVOLUTION OF THE INTERNET

TOMORROW'S SCENARIO: MOBILE EMPOWERMENT

Partici Hl+ bute; Produce
" —_—
internet of humans « Web T 4| Industry —
« Internct of data *  Semantic-Web L EPTOduetE
*  Internct of services ~Mobile “Erotuoty
*  Internet of things Empousrsd P—,
* Internet of processes —* «  Industry 4.0 all” is Humans — L.j—. --—-'\Commm I
*  Mobile Empowerment wer; < An
! digital based on: 8 Consumer i ;:::::::ona *
Evolution Internet I - Mobility \
of Jobs - - Smart 1 Socisty J
Digital Technologies ~  * - Sarvioes
Revolution i
ICT-based . Internet of
Information Society Processes
g P RE— @ I A i i
“Dnaingn betmran Brar aoad DL o Prpbcars toe 8 Dol ot aty” “Thamngen tetwsen Beatd aoed EU) on Prbcars bue § Dot Socmsy” o
? "
THE VISION FOR THE FUTURE INTERNET OF PROCESSES
Integration;
Cloud Control; *  Industry and C. at: pr to the Internat
= A Processing *  Humans participate not only as “consumers”, but also as
L - “producers” —= user participation
MOBILE Internet of J Networks;
EMPOWERMENT [ Processes :)'::’_""‘""““0“: *  New structures in industry and commerce
I_ : HRrY =  Newb oppor new b models
anm-nu with ICT | Participation; *  New business structures
Mobility and Contributions;
|Smart T ogies Prod +  New jobs!
% st of b S99 g o T % e o o S i s s
Chamngres Drtweam Brars oot FUl o Pocus 4 & Doplal Socerty” “Dhtioguen betusen VALY pad DU on Paiecoed fov o Dogital Bocoaty™
n 12
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INTERNET OF PROCESSES IN THE DIFFERENT TYPES OF ECONOMIES

Different paths ... a common goall

Formal Economies Informal Economies
|
-
*  Tinternet of Freelancers” «Mobile Businesses and
* “Internet of jobs” Mobile Services in your
Pocket" |
v .

* Leapfrogging some stages
of the socie-economic

+ New jobs based on
outsourced processes
from large and i ize
enterprises to SME to VSME

of value)

* Networks of VSME's and of

“INTERNET OF JOBS™

Based on the “Internet of Processes” and the “Mobile Empowerment” of
Humans there will be an evolution to the large-scale creation of new jobs
and the next “economic revolution”.

Technelogical shift
Shift to ubig . smart technal

HR Paradigm shift

Humans not only users and s, but will b develop and
service suppliers, and will also be involved (participate) in the value
creation chain,

Business shift
Expert Pools (Social Media; N B B "
Internet Communities of Expertise) < mockls shi human emp i
- e “l of Jobs" g these three d of the i ¥
MOBILE EMPOWERMENT progess,
f; R —— o i g e AP e A i
Thwgen betwvan Brars padt U 4 Passcors toe 5 Dol Socunty” Ehabigren Betunass urd 80 £14 n Pscors e o Dol Sacaty”
. " 14

THE TYPICAL BUSINESS MODEL OF LARGE SOFTWARE DEVELOPMENT
COMPANIES

ofteare comoany

T [ B

aroredstamon Taperry Cuttomer
I house yal

Frosecianes it SEFM WCT| mepting bar e Brasaa 1413 J008
B L L LT r—
3 5

THE EVOLUTION OF THE WAY INDUSTRY MANAGES THEIR PROCESSES

Provestunen o e SEF WCT| masnag b e Brwnma 1418 2008
“Thaiagn betwean Br0E pod 1 e P bor 8 gt Socety™
L, 8

THE VARIOUS STAGES OF RE-ALLOCATION OF PROCESSES TO
EXTERNAL EXPERTS

Maonitor . Define
proCess specificatior

Faperty, gl — ¥
industiy o’
L
A
AL
L
Privemtsnen o e LOPW ST mertng o e Bornas 1408 20
3 Thatagen betmman DA wnd U an Priscoes or & Copiat Baorty
7

THE FUTURE OF THE INTERNET OF PROCESSES: EVOLUTION TO THE
“INTERNET OF JOBS"

-

Internet of Provenes Futisre induntrial Aty &0
P proceses o

-

™ Processes in the value
\._ treation chains of the Fropie
economy and commerce g erment

and wocietal services

Pronamston 31T LEFN WCT! mprbng for D Brmsa, 1418 780
Oriogen Satoses BrLls 424 EU m Praces v 8 Dot Bociony”
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THE THREE DIMENSIONS OF THE EVOLUTIONARY PROCESS

RUSINFSS

COMMUNITY BUILDING IN THE “INTERNET OF JOBS"

| Industries Internet of Jobs

internet of Joba .
. -
-
— Community building
e (social media networks
of experts)
.
Sovart techiclagies HUMAN RESOURCES e, B — —
el big clata Mabile e mpowes mert - ‘Pools of experts o= | Pools of experts S
¥ Nt -
TECHNOLOGY
with experiise with expertise
in a certain in a certain
LURSILAL $H technology application
ﬁ Frovestaton ot Pa JEPW WCT) menteng b e Bernms 118 7918 g Periestatm P MP WET) mprteg e e Benasa 1410 2000
Thatinpon berwsen BAE df £ 00 Pabacors hor o Dol Bocurty” e L LT i —— 2
" &
PROPOSAL FOR A REACTION OF LARGE ENTERPRISES TO THIS EVOLUTION COLLABORATION PLATFORMS
« Collaboration Platforms as Centers of Gravitiy
G T
Focus on:
for all participants
. M of collab T
G ay for develog .
* PR Management P delivery, marketing and
+ Control of gl y and ically key and sorvices
processes =
+ Domain specific Collaboration Platforms m.‘" T':d = E
* Owner of the domain-specific Clouds
Common set of tools, standards,
methods, ... 5 L
g el e T o T ——— Brwsaa 14 43 08 @ Pronamtsten ot o SEFI ACT) mepting for e Brwasa 1418 3008
-b—-n—.-yn--ﬂwnm-n-..n-.umw “Dhdiegon Betwees Brard gnd FU om Podcos far g Dugtal Socety” =
n

VISION FOR LARGE ENTERPRISES (SIEMENS) IN THIS ENVIRONMENT

P - & s
oy Cotaboraton PR 44

Q Contarn of Cirawity
| Cumtorsee ——
; =
Prstines o o PR 11 g e e s s
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“INTERNET WORK KIOSKS": TRANSITION FROM “OFFICE BUILDINGS"
TO “INTERNET WORK OFFICES"

Access to Collaboration Platforms by Expert Communities
*  Location near to where the experts are
« Distributed, based work

* Dynamic and adaptive to the needs of value creation process

*  Depend on technol and lication domain

Fresestanon of the SUFN CT) setng tae e Brassa 1848 3914
. [ . sy
L LT
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INTERNET WORK KIOSKS: ACCESS TO THE COLLABORATION PLATFORMS

P —
Collaboration Platform
A i)

Internet Work Kiosks J
“._{located where the pools of experts are) . Internet
e — e

Fravestaton o e SO MC T mpeting b Brwnaa 1413 7098
“Dnsiagun btwras Brads snd £l o0 Paics o & Evgital Sty

SUMMARY (1)

Prosacsten i S SIFN MCT mpeteg bor t Bewa 1418 2000
el L LT e ——
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SUMMARY (2)

Mobile Empowerment

+ Humans participate and contribute to the economic value chains
*  This is enabled by ICT mobility and smart technologies

+  Cloud g “Internet of P '

*  New E ies based on Micro-Enterp (VSMEs) and Expert
Pools (social mecia)

*  Soci d P based on “Mobile Empowerment”

*  “Leapfrogging” stages in the economic creation of value

Frinantsten ot e SEFU BCT mertng tor e Wrnsna 14 10 008
Dudiigon Bambes Brass and U ba Patesrs S5r & Dot ooty
a

SUMMARY (3)

Internet of Jobs

Evolution from the “Internet of Processes”
* Basis for the creation of new jobs
* Motor for the i dovel

Mobile Empowerment + Internet of Jobs

A Strategy contributing to the solution of the “1.8 billion problem”
(global short fall of formal jobs)

-.. the world greatest challange!!!

PrEsastatn of e LEFN WS T mrting bt B Dewsaa 1418 2913
“Dusiogs betesen Brard smd £1 o Pascors bor 3 Dogptnd Sacomty” "
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SUMMARY (4)

SUMMARY (5)

Possible R of Large Ent
to these trends

|_Mels Epominifre -t i g e |
I ] * Collaboration Platforms as Centers of Gravity
= Ownership, control and 1 of Collab ion Platforms
Industry Business
ey .wn:“-‘ b m':w-m * Large Enterprises evolve to a network or cluster of several
delrvery, maintenance | ov. ol - platforms (Collab )
Access to Collaboration Platforms based on Internet Work Kiosks
Industry 4.0 Maolule [mpowerment (there, were the Knowledge and Expertise, based on
“Expert Communities”, is located)
@ oo e @ =—camel -
» x
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