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This is not a document to please policy makers or industrial players. It does not intend to
discourage European stakeholders with interest in the Big Data domain either. We could say that
the driver is just the opposite. In fact, we try to summarize what’s going on in the Big Data domain,
the opportunities and benefits that it already represents for both suppliers and users, and
furthermore, we point out the enormous threat that the lack of a joint European reaction could
imply for the future of Europeans, our future.

September 3th, 2013 Twitter releases its new open source platform Summingbird. It is
using both Hadoop and Storm behind the scenes and allows querying using SQL-like
languages both over historical and real-time stream data. As twitter points out,
“Summingbird is a library that lets you write streaming MapReduce programs that look like
native Scala or Java collection transformations and execute them on a number of well-
known distributed MapReduce platforms like Storm and Scalding”.

The purpose here is not going into technical details. Depending on your profile you
may be interested or not in such functions. The purpose here is making evident who
is currently leading the Big Data market, or being more accurate, who is pulling
strings in the data value environment. Behind the programming framework
MapReduce we find the giant Google; its worldwide adopted open source
implementation is called Hadoop, and behind its development there was initially
Yahoo; then Apache. All these names represent American companies. Unfortunately
this is only a sample of the reality.

October 1st, 2013. Brussels hosts the 2013 European Big Data Conference. The event has
attracted the interest of many policy makers and organizations of all kinds. The Vice
President of the EC and Commissionaire for the Digital Agenda Mrs. Neelie Kroes breaks
the ice thanks to a provocative video where she makes clear how important is for Europe
that we jointly react to the challenges of a data-driven economy.

The purpose of the conference is more than laudable. However, it is impossible not
noticing the names behind its sponsorship. American giants Google, Intel and SAS
are setting the scene for Europeans to discuss how to react because “apparently”
we have already missed the first train.

A Joint European reaction is needed. That is the most repeated statement.

We want this document to be one of the contributions to such reaction, kind-of first stone to pave
the way towards a new ecosystem around the (Big) Data Value where Europe plays a leading
arole, not only terms of technology adoption, but also in terms of technology development,
creating a solid and innovative industry by 2020. Challenges fall under many categories,
including but not limited to technology, infrastructure, cultural changes, education, training, policy
and legislation.
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Executive Summary

The BIG project has two major goals: 1) building a roadmap around Big Data that includes a
valuable analysis of both the technology aspects and the requisites coming from different
sectors and 2) setting up a long term initiative that helps Europe in positioning its industries in
the Big Data domain.

WP4 relates to the second goal, and this document D4.1 provides the high level vision of the
BIG consortium to set up an industrially-led and long term initiative in the Big Data domain. We
have called it the Big Data Public Private Forum. This deliverable provides some hints on the
motivation behind that endeavour, which can be summarized by putting in place the right
ecosystem that allows European industries to benefit from the enormous opportunities
generated by Big Data technologies (for both supply and demand), and at the same time to
jointly address others challenges (policy, regulatory or educational levels) that no single
organization could face.

After exemplifying the way European companies could apply Big Data to increase their
competitiveness this deliverable provides information about the BIG vision, mission and
objectives for the Big Data Public Private Partnership. Some implementation aspects are also
described, together with a report on the actions carried out by the project in the first year (THIS
ANNEX IS CONFIDENTIAL BY NOW, AS POINTED OUT SEVERAL TIMES IN THIS
DOCUMENT).

*Note 1: in the last months, especially since summer, some of the industrial players in BIG have
taken an active role in engaging with other industrial stakeholders. This has led to a process of
collaboration with other actors that commit to a long term initiative like the one proposed by BIG.
We have thought that those actions are the kind of strategic steps needed at this stage and we
have delayed the submission of this deliverable to make reviewers aware of them.

*Note 2: even though we have stated this deliverable as a final version of D4.1, the document
intends to be a live report that will contain changes and progress in the process of setting up the
Forum.
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1. Introduction

The BIG project has two major goals: 1) building a roadmap around Big Data that includes a
valuable analysis of both the technology aspects and the requisites coming from different
sectors and 2) setting up a long term initiative that helps Europe in positioning its industries in
the Big Data domain.

The first goal is essential to understand the relationship between technology providers or Big
Data suppliers and the market that could adopt those technologies. The main purpose here is to
align the supply and demand and therefore, be able to provide not only facts about the market
and the technologies but to identify priorities in the way Europe should invest. This entails
identification of areas with high potential impact (either at technology level or innovation aspects
that could support the penetration of the technologies into different sectors), definition of
timeframes and an attempt to quantify such efforts. The BIG project was conceived with a very
practical approach in mind. We wanted to avoid a technology push approach where a long list of
technologies are exposed, but be able to understand very well the needs coming from potential
users or from those that are already adopters of Big Data. Involvement of users and related
stakeholders has been the driving force to get that information and reflect such understanding in
the roadmapping exercise.

The second goal, setting up an industrially-led initiative on Big Data should be the ultimate
outcome of the project. In fact, the roadmap is a tool that should support stakeholders in paving
the way towards such initiative. We are not arguing here if this kind of initiative, which we have
called Big Data Public Private Forum (from now on BD PPF), is needed or not. In fact, partners
in this project are already convinced about it and many other organizations have already added
their interest to our ongoing efforts. Therefore, what the BIG project is doing in this respect
includes activities like understanding opportunities and barriers; defining the actions that could
address them in the most suitable way to benefit Europe as a whole; talking to the relevant
stakeholders to get critical mass on the subject and to get the commitment of those players that
will make possible a data-driven economy in the coming years; defining the objectives of the BD
PPF and the way it could be implemented, including sustainability aspects.

While the first goal is associated to WP2, the second goal is the responsibility of WP4. WP3
(dissemination and stakeholder engagement) as well as WP1 (management) support the
operational ecosystem.

WP4 has four major deliverables to be submitted along the project duration. D4.1 provides the
overall context for the BD PPF by defining the motivation, vision, mission and objectives of such
initiative; even though this document has been scheduled as a single document, it should be
understood as a live asset that will be updated on a continuous basis depending on the needs
and possible changes in the strategy of the project. D4.1 will serve as a top level guideline.

WP4 will provide inputs and feedback to the Data Value strategy in relation to Horizon 2020. As
part of this process, the project has defined two versions of a deliverable that intends to feed
future strategies in what concerns IPR and Standardization. These recommendations will be the
main content of D4.2 in its first draft and final versions.

The success of the BD PPF will depend very much on the motivation and selling proposition to
attract major stakeholders, but also on the sustainability model of the initiative. This will be
tackled in D4.3, which will also have two versions to ensure that the document implements the
potential changes in the process. Finally, D4.4 will provide the governance structure of the BD
PPF. This content will have to be agreed by the founders of the initiative and will take into
consideration previous experiences and lessons learned when establishing this kind of bodies.
The governance structure and final sustainability model will be accompanied by the official
launch of the forum, whose materialization will be considered as a success indicator for the
project.
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1.1. Purpose of this document

This deliverable “Big Data Public-Private Forum mission and vision” is an initial declaration of
the intentions behind the Big Data Public Private Forum. The document has been built around
the following content pillars.

a) Providing an initial and preliminary market research that shows the relevance of Big
Data in terms of market potential, major players in the field and other motivations that
justify the efforts behind the process of building such initiative.

b) Going deeper into the analysis of case studies and success stories that already exist
in the Big Data landscape. With this short analysis we want to emphasize the selling
proposition intended to attract both technology providers and users of Big Data. This
kind of information is important not only to understand the market, but also to set up
priorities (which application areas seem to have the highest potential, which are the
opportunities, etc)

c) Besides understanding opportunities, the document focuses on barriers that need to be
solved and what is/ should be the political answer as well as the industrial answer.

d) Setting up the vision, mission and objectives of the BD PPF.

e) Providing the context for its implementation, with an overview of those activities and
actions already carried out in this period

1.2. Objectives

The description of the purpose of this document is quite clear with respect to the objectives of
this deliverable in terms of contents. However, and for the sake of further clarification, we
include here the two major strategic goals pursued by D4.1.

1 Explain the urgent need for Europe to react in the Big Data landscape not only to be
one of the leading players in this market, but to avoid becoming dependent on the solutions
provided by others in any step of the Data value chain. Data will be the main asset for
competitiveness in the future, and therefore we are not talking about following “another”
technological trend, but about the “fuel” of the digital economy. Those who are able to
manage data and get the maximum value out of it, will have the key to be the most
competitive ones in an economy that is becoming very much data-intensive.

1 Provide the context for setting up the BD PPF. The document will not go into very much
detail, but will provide the strategic guidelines by defining the vision, mission, objectives and
operational framework for the next actions.

1.3. Intended audience

The target readers are all stakeholders interested in Big Data. This document is very important
for all partners involved in the BIG project, in order to keep coherence among all the actions
carried out by the different WPs. As it was explained in the beginning, all WPs in the project
serve the major goal of setting up the BD PPF and therefore, activities should be well aligned.
The document is public, and therefore, it will be used as a basis for discussion with those
players that are interested in getting involved in the process and lately be part of the BD PPF.
Some of the contents will be extracted and explicitly used in different forums in order to get
feedback.
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2. Big Data: context

If we think about life some 20 years ago and we compare it with our habits now, the way we
work or the way we behave, we realize very quickly that one of the major changes is the great
availability of information. In the past, we used to call someone using a fix phone to decide on
few details, like date and time for an appointment; now we are all equipped with a myriad of
electronic (mobile) devices, all of them generating and receiving data on a continuous basis:
location-based information, communication tools including social networks, applications
covering a wide spectrum of functionalities...In the last years we have experienced an explosion
of data in terms of user-generated content thanks to social media, but the process seems a
never ending career that will expand manageable limits thanks to new phenomena like Internet
of Things.

A world where everything and everyone is connected brings about many challenges of all kinds,
not only technical. What no one can argue is that managing those huge volumes of data
represents in itself a need that we have to tackle.

In the recently published report “Disruptive Technologies: advances that will transform life,
business and the global economy” (Gartner, May 2013), Gartner points out the twelve
technologies that will potentially change our world or will make a disruptive impact. The list
includes technologies such as mobile Internet, Internet of things, cloud, next-generation
genomics, autonomous and near autonomous vehicles or automation of knowledge work, to
name a few. If we have a look not only at the technologies as such, or their expected impact,
but also the causes/reasons that make them so relevant for our present and our future, we
realize how prevalent the role of data is. Figures like 230 +million knowledge workers in 2012 or
2-3 billion more people with access to the Internet in 2025 give evidence of this.

Big Data is one of these terms that have been around for several years, reflecting the
challenges derived from the explosion of data (storage, processing capabilities, visualization...)
and clarifying that in fact it is not only the amount of information what counts (volume), but also
the velocity and the variety of data. Some organizations claim that use cases are not so
different in comparison to what we had to deal with in the past, and that current technologies,
supported by new (available) technologies like Hadoop make the problem manageable from a
practical point of view. Others claim that current solutions are clearly insufficient to cope with
this context. Time will show.

Our world has become a data-centric world and then, what is clear is that those with capabilities
to extract maximum benefit from data will have the power at political, social and economic level.

The political power of Big Data is well exemplified in the last Obama’s Presidential campaign.
Big Data analytics allowed Obama’s team “to pursue a bottom-up strategy of unifying vast
commercial and political databases to understand the proclivities of individual voters likely to
support Obama or be open to his message, and then sought to persuade them through
personalized contact via Facebook (FB), e-mail, or a knock on the door”’, as Bloomberg
published. These days the topic is more up-to-date than ever because of the revelation that the
National Security Agency is processing huge caches of telephone records and Internet data.
American public (I would say everyone in the world) is being asked to take on faith how data —
and how much data — is being gathered and used in Washington.

Besides political aspects as such, Big Data is being applied to many other sectors in Obama’s
government. The White House put out in March 2012 a kind of fact sheet where some of these
Big Data works were pointed out: its $200 million Big Data Research and Development Initiative
listed more than 85 examples of such efforts across a number of agencies. They include the
Cyber Infrastructure for Billions of Electronic Records (CI-BER), led in part by the National
Archives and the National Science Foundation, and NASA’s Global Earth Observation System
of Systems (GEOSS), which the fact sheet described as a “collaborative, international effort to
share and integrate Earth observation data.”; and the Defence Department is putting about
$250 million a year into the research and development of such projects — “a big bet on big
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data,” as the White House called it. All this has led The Washington Post to refer to Obama as
the “Big Data” President".

Going through the different examples and challenges associated to Big Data one can realize
about the double nature of the concept. On the one hand some technical bottlenecks and
problems call for a solution, meaning that passive behaviour is not possible if we want to cope
with this -every time more demanding- context. On the other hand, Big Data appears as an
enabler for innovation and productivity. According to forecasts it represents an enormous
opportunity in terms of business (this is exemplified later on in this document).

Public Sector, Banking, Retail or Health are some of the sectors that could directly benefit from
Big Data technologies.

For example, McKinsey, in its report “Big Data: the next frontier for innovation, competition and
productivity” (May 2011) estimates that the potential annual value to Europe’s Public Sector
administration could be of around 250 Billion euro. In the same way, estimations say that the
potential increase in retailers’ operating margins using Big Data could reach 60%. More
efficiency and savings in consolidated sectors are of utmost importance for Europe, especially
now, but Big Data could also help in fostering new industrial domains or creating new jobs,
in alignment with the European Strategy set out in the Digital Agenda®.

As example of new business, the use of personal location data globally could have an impact on
the development of new mobile applications and services that were not feasible so far.
Regarding generation of new jobs we could say that expectations are even higher. The
aforementioned report says that there will be a need of 140.000-190.000 positions related to
data analytics. Only in the US it has been estimated that 1,5 million more data-savvy managers
will be needed to take full advantage of Big Data. According to Gartner, if we take into
consideration figures at worldwide level, the number of new positions that could be created
around Big Data could be around 5 million.

In Spain IMF estimates that data analysis in the financial sector will increase 300% in only 2
years. Banking, insurance and e-commerce seem the most prominent domains where Big Data-
related opportunities will materialize in the short term. Then, retail, services or Public sector add
to the list.

This short introduction provides a glimpse of the Big Data context, which includes technical
challenges, business opportunities, a high potential economic growth coming from greater
efficiency in many sectors and an open door to new data-intensive and knowledge-based jobs.
All these elements are out there; powerful economies are already investing and taking
advantage of Big Data. This document tries to underline the opportunities and motivation for
Europe to set up an industrially-led initiative that could help to structure and coordinate
our actions and as ultimate goal, build the basis of an ecosystem that puts Europe at the
forefront of Big Data.

2.1. Data explosion: an unstoppable phenomenon

“I have found myself in trouble trying to manage my inbox”. That is something | could say almost
every day because of the huge amounts of e-mails | get. This growth of data seems to affect the
private and business life and has become a real challenge when it comes to the professional
environment. The continuous generation of data does not only imply huge volumes, but also a
great variety of formats, including structured and unstructured data and the need to deal with it
many times in real time or close to it.

! http://articles.washingtonpost.com/2013-06-14/opinions/39967818 1 big-data-data-show-internet-data
2 http://ec.europa.eu/digital-agenda/
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Some of the sources that have caused this data explosion are the web, social networks or the
Internet of Things, with sensor networks generating data on a continuous basis. Citizens are
contributing to that not only through participation in social networks, but also through the use of
many devices that are transmitting data on location and other parameters, acting again as
sensors and increasing the traffic over communication networks.

Figures that illustrate quite well this phenomenon are': 2 billion Internet users globally, 6 billion
mobile subscribers, 800 million Facebook users, 25 billion apps sold by Apple, 20 million
articles in Wikipedia, and as preciously said, this is unstoppable. By 2020, 50 billion mobile
wireless devices will be connected to the Internet according to Ericsson, with a global volume of
digital data that will multiply by a factor of 40 by the end of this decade.

100,000 | Monthly global IP traffic (Petabytes), 2005-2014
Sl MOBILE DATA

80,000 -
M Consumer Internetvideo

70,000 - )
M Consumer Voice over P (VolP)

60,000 - ; i
M Consumer Online gaming

ol M Consumer Video calling

40000 M Consumer Web, email, and data

S M Consumer file sharing

20,000 CONSUMERVOD

10,000

BUSINESS INTERNET/ INTRANET

0 - : : ; :
2010 2011 2012 2013 2014 2015

Monthly global IP traffic 2005-2014, by type of content (source: CISCO VNI 2011)

Since the cost of generating data is decreasing, the obvious consequence is an increase of data
throughput. However, what makes this situation so challenging is that only a small percentage
of data is ready to be used.

Data volume

« Generated data

Available for analysis

1990 2000 2010 2020

Gartner: User Survey Analysis: Key Trends Shaping the Future of Data Center Infrastructure
Through 2011

! Figures provided by OECD: The Promise and Perils of Big Data, Andrew Wyckoff March 2012
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2.2. The Big Data Market: a glimpse on players and figures

The Wikibon' open source community is a good asset to go deeper into figures and get an
overview of the Big Data market because of their continuous efforts to integrate information
coming from many sources and availability of updated numbers. We will use it in combination
with other references to expose concrete information on the potential business opportunities
ahead of us and to illustrate the position of different players in the market.

The total Big Data market reached $11.4 billion in 2012, even ahead of what Wikibon
forecasted in 2011. The Big Data market is projected to reach $18.1 billion in 2013, an
annual growth of 61%. This puts it on pace to exceed $47 billion by 2017, which translates
to a 31% compound annual growth rate over the five year period 2012-2017.

In terms of vendors we find different kinds of organizations. Among them, companies that could
be considered pure Big Data players, but also other companies whose sales in Big Data are
only one of their multiple revenue streams. Revenues at worldwide level for the 60 major Big
Data companies in 2012 are shown in the following table.

2012 Worldwide Big Data Revenue by Vendor ($US millions)

evenue  Revenue Ese\‘j/;nczjfeTotal Revenue Revenue Revenue
IBM $1,352 $103,930 1% 22% 33% 44%
HP $664 $119,895 1% 34% 29% 38%
Teradata $435 $2,665 16% 31% 28% 41%
Dell $425 $59,878 1% 83% 0% 17%
Oracle $415 $39,463 1% 25% 34% 41%
SAP $368 $21,707 2% 0% 67% 33%
EMC $336 $23,570 1% 24% 36% 39%
Cisco Systems | $214 $47,983 0% 80% 0% 20%
Microsoft $196 $$71,474 | 0% 0% 67% 33%
Accenture $194 $29,770 1% 0% 0% 100%
Fusion-io $190 $439 43% 71% 0% 29%
PwC $189 $31,500 1% 0% 0% 100%
SAS Institute $187 $2,954 6% 0% 59% 41%
Splunk $186 $186 100% 0% 71% 29%
Deloitte $173 $31,300 1% 0% 0% 100%
Amazon $170 $56,825 0% 0% 0% 100%
NetApp $138 $6,454 2% 77% 0% 23%
Hitachi $130 $112,318 0% 0% 0% 100%
Opera Solutions |$118 $118 100% 0% 0% 100%
Mu Sigma $114 $114 100% 0% 0% 100%

! http://wikibon.org/
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TCS $82 $$10,170 1% 0% 0% 100%
Palantir $78 $78 100% 0% 63% 38%
Intel $76 $53,341 0% 83% 0% 17%
MarkLogic $69 $78 88% 0% 63% 38%
ﬁgcr’rfmon Allen | s $5,802 1% 0% 0% 100%
Cloudera $61 $61 100% 0% 47% 53%
Actian $46 $46 100% 0% 63% 38%
SGI $43 $769 6% 83% 0% 17%
Capgemini $42 $14,020 0% 0% 0% 100%
1010data $37 $37 100% 0% 0% 100%
10gen $36 $36 100% 0% 42% 58%
Google $36 $50,175 0% 0% 0% 100%
Alteryx $36 $36 100% 0% 55% 45%
Guavus $35 $35 100% 0% 67% 33%
VMware $32 $3,676 1% 0% 71% 29%
ParAccel $24 $24 100% 0% 44% 56%
TIBCO Software |$24 $1,024 2% 0% 53% 47%
MapR $23 $23 100% 0% 51% 49%
Attivio $21 $26 80% 0% 62% 38%
Fractal Analytics |$20 $20 100% 0% 0% 100%
ggmg;‘f $19 $51 37% 0% 59% 41%
Hortonworks $18 $18 100% 0% 0% 100%
Informatica $17 $812 2% 0% 78% 22%
QlikTech $16 $321 5% 0% 74% 26%
DataStax $15 $15 100% 0% 59% 41%
Basho $14 $14 100% 0% 63% 38%
Microstrategy $13 $595 2% 0% 59% 41%
;i?t'\f,:‘rje $13 $130 10% 0% 59% 41%
Couchbase $12 $12 $100% 0% 64% 36%
Kognitio $12 $12 100% 0% 47% 53%
Datameer $11 $11 100% 0% 79% 21%
Rackspace $11 $1,300 1% 0% 0% 100%
LucidWorks $10 $10 100% 0% 58% 42%
Digital $10 $10 100% 0% 51% 49%

Reasoning
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Aerospike $8.8 $8.8 100% 0% 80% 20%
Neo Technology |$8.5 $8.5 100% 0% 62% 38%
Think Big o o o o
Analytics $7.9 $7.9 100% 0% 0% 100%
Calpont $7.6 $7.6 100% 0% 59% 41%
RainStor $7.5 $7.5 100% 0% 67% 33%
SiSense $7.3 $7.3 100% 0% 41% 59%
Revolution o o o o
Analytics $7.2 $13 56% 0% 56% 44%
Talend $6.2 $51 12% 0% 80% 20%
Jaspersoft $6.2 $31 20% 0% 62% 38%
Juniper o o o o
Networks $6.1 $4,365 0% 71% 0% 29%
Pentaho $6.1 $31 19% 0% 62% 38%
DDN $5.9 $278 2% 63% 0% 38%
Actuate $4.6 $137 3% 0% 63% 37%
Original Device |, 275 1$100,000 2% 100% 0% 0%
Manufacturers

Other $1,593 $197,170 1% 29% 22% 49%
Total $11,448 $1,223,373 |1% 40% 21% 39%

Despite the variety of organizations, the table makes clear that the Big Data leader is IBM, and
that the market is dominated by US players, with companies like Amazon, Google, HP,
Microsoft or facebook. Big Data revenues associated to Hadoop and NoSQL software and
services are especially important, since these vendors account for total Big Data revenue of
$272 million and are growing at a faster percentage rate than the rest of the Big Data market.

2012 Big Data Revenue for Vendors with Primary Focus en Hadoop & NoSQOL
(in $US millions)

Wikibon (n = $274)
580
SB9
70
g 561
560
550
$4p 536
530 523
520 | 518 515 s14 T
510 u L_J - . 59 %8 58
- IJ |_‘ o EH = B N =
& @ & * ¢ &
I A O A S
‘;ss o . d‘“ tﬁ'} W P Q"s‘
& 4
«

Finally, let's provide some hints on the revenues by market segment. The picture on the left side
shows a segmentation of the Big Data market by hardware, software and services; on the right
side, the picture goes more in detail, illustrating the component classification of the market.
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Big Data Revenue by Type, 2012 Big Data Revenue by Type, Component View, 2012
(in $US millions) (in $US millions)
(n=$11,448) Networking (n=$11,448)
e \
| 3% Infrastructure software*
Xaa$
$607.51. / sz:‘.xs
5% \ \

Applications

$928.46 O\
%

Nosat .
$195.00

2%

Big Data market by HW; SW and services
(source: wikibon 2013)

Big Data infrastructure market includes
hadoop, data integration, data quality and
other data management sw (source: Wikibon
2013)

Now that figures in terms of market share have been provided for individual vendors, as well as
figures of the Big Data market classified by different offerings, the only missing information to
get a complete picture of the Big Data market is the offering of major players. The table below
illustrates the presence of companies in each of the Big data market segments.
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This analysis represents the as-is situation in the market. For the purpose of getting a better
basis for decision-making we will have a quick look at information that allows us to see the way
this environment could evolve, for example, through insights on further needs and willingness of
companies to apply Big Data in the future.

The 2013 Big Data Survey Research Brief published by SAS provides some information related
to the business impact of managing customer and product data as well as an identification of
major needs when coming to the point of what could be more interesting for organizations to
solve/improve with respect to those data.
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Nontraditional sources
Company merger/acquisition

Regulatory requirements |

Organizational/business growth

Increased access to information

Increased internal reporting .
needs

Need more detailed analysis to
support business decisions

0% 10% 20% 30% 40% S0% 60% 70% 80%

B Customer Data

¥ Product Data

One of the conclusions is
that both customer and
product data are equally
important when thinking
about the impact in the
organization  (assuming
that one or the other are
more widely used
depending on the specific
business). It is worth
noticing the fact that
interviewees give explicit
evidence of the need of
more detailed analysis to
support business
decisions.

Impact on the way organizations collect and manage product and customer data (source: SAS)

Complementary to that, the diagram below shows the results of asking organizations about their
interest in using specific elements when managing customer and product data. It is not a
surprise that data analytics is not the only focus, but also data visualization, with about 53% of
the respondents declaring interest in going beyond their current situation.

Open source

Data profiling

10%20%30%40%50%60%70%&0%

¥ Interested
M Already Using

Elements of interest for companies when managing customer or product data (source: SAS)

To end with a more global picture of expectations in what Big Data deployment and demand
could be in the coming years, let's have a look at the implementation stages, as published by
the same source’. From the analysis we can see that despite the expectations of Big Data, we

are still in an exploratory phase,
with  many companies (39%)
considering the use of Big Data in
their business but few of them
already engaged in full
implementation projects. This
information fits well with the big
expectations pointed out by market
forecasts for the coming years.

B Implementing/Executing
M Testing
1 Planning
m Considering/Exploring
Not Considering
Don't Know

' The Methodology of the survey as well as organizations participating in the survey can be found in the

report “2013 Big Data Survey Research Brief”, SAS
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3. Motivation for a European reaction

But, what is different in Big Data? Why should Europe react to it? Why such kind of Big
Data Public-Private forum should be created? Is it not enough if we support R&D&l
activities in Big Data as we have been doing so far with other technologies?

No, it is not enough. Two evidences call for an urgent action: first, the fact that Europe has
always been very good in research and quite weak in innovation, i.e. bringing research to
the market. Building nice technologies or good products per se is not enough. If there is no
adoption by the market, that means wasting money and time, and thus no possibility to beat
competitors. As a result, Europe needs to define actions that support faster deployment and
adoption of the technology in real cases. This should be preceded by good communication on
the way this process should happen and the benefits/impact that companies could achieve. As
a result, not only roadmaps on future research should be created, but also roadmaps that
support companies in the innovation process, sometimes based on incremental technology
deployments that help them to understand the needs associated to each organization and
business context. Involvement of users is essential. This process will not happen alone.
Some support is needed, leading not only to “build” the technology, but also to “build” the
ecosystem that makes innovation possible.

The second aspect that complements the first one when thinking about the motivations for
Europe to react is that there is already a market for Big Data technologies, with huge
potential impact from a business point of view. Being competitive in Big Data
technologies and solutions will give Europe a new source of competitiveness, with the
potential of shaping a new data-related industry that will generate new jobs. The negative
point here is that, as we have seen in previous sections, the Big Data market is currently
dominated by US companies. So, we'd rather say that the first “battle” is lost. And this calls for
an even more urgent reaction.

The BIG project wants to make a difference on both aspects: fostering innovation
through maximizing the potential of data in different sectors and domains (motivating the
demand) and ensuring that European players gain market share in the Big Data
landscape (motivating a competitive supply). Its firm goal is generating the conditions to
build a strong European industry on Big Data, making sure that technologies contribute
to solve the problems of our industries and our society, and at the same time nurture
new opportunities in terms of entrepreneurship and data-intensive jobs.

3.1. The challenge of innovating, while keeping excellence in
research

As it can be seen in the picture below, there is a direct correlation between investment in
R&D and GDP growth. Not all countries perform equally, but there is an evidence that
investment in research is needed to be competitive. This reaffirms the idea that if Europe
wants to be an important player in Big Data, investment will be needed. However, results
are not straightforward, and taking into consideration the fact that many US players are already
well positioned in the market, Europe has to be careful in the way its Big Data strategy is
defined. A clear view on needs and potential impact is needed, as well as good insights
on European strengths and weaknesses that help us to set up the right priorities.
Proposed roadmaps should-as a result- include clear prioritization and justification of the
priority setting.
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This section also wants to motivate the discussion on possible changes in the way R&D is
carried out. Even though the ideas presented here may not apply to all technological domains,
the following diagram shows a reality that has been happening in Europe for a long time and
relates to the strong support of basic research while very little support has been given to applied
research and innovation projects. We think that both approaches should be supported, very
much in line with the current definition of Horizon 2020.

[=Basic = FP7 = Applied = Development |

CIP+PPP -
90 19% _

7th FWP
EU 2010

Structure of R&D activities in different regions of the world

This will be particularly important in the case of Big Data. Here is a clear evidence that there are
many technical challenges ahead that will require further research, but this work has to be
accompanied by a continuous understanding on how Big Data technologies could support the
business and societal challenges, how they could be integrated not only within the infrastructure
and system view of the company but also into processes, cultural values and business strategy.

This learning process requires incremental experiments, where companies can evaluate the
benefits and impact in real cases taking advantage of ongoing developments or technology
already available with relatively sound maturity. Pilots, trials and innovation-oriented
activities will be key for setting up a Big Data industry in Europe.
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Therefore, roadmaps aiming at positioning Europe in the Big Data landscape should envisage
this new approach when defining research topics.

3.2. Business value in a data-driven economy

In the previous chapter we have seen that innovation and market-driven research should guide
the process in the domain of Big Data. This means that Europe should understand very well
the needs of the market. Representatives of sectors with high potential to get benefit out
of Big Data should contribute to the ecosystem.

Prioritization in terms of where to invest first is also essential. Some sectors could greatly
benefit from Big Data in the long term, but not in the short-to-medium term if most data are not
digitized yet. This type of considerations should play an important role in defining the future
research & Innovation Agendas.

For example, we may think that the potential of Big Data in healthcare is enormous and then
discover that implementation in the short term is not feasible because data are not easily
available in machine-readable format (a lot of information could be still in paper form and
therefore a huge investment in digitization should be performed previous to any serious attempt
to deploy Big Data solutions). This is an example that may not be true, but is offered here with
the only purpose of illustrating the relevance of setting up priorities based on the potential
impact of the Big Data investments.

This need of reaching a deep knowledge about user needs, deployment scenarios and business
opportunities led BIG to define a matrix-based structure of roadmapping activities that help us to
align supply and demand and provide not only a technological view of what is needed, but also
a view on what is feasible and what should be prioritized based on impact (that may not be
exclusively based on economic ROI and could consider other criteria such as societal impact).
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Big Data opportunity by Industry (source: Gartner 2012)
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BIG addresses the following sectors: Health; Public Sector; Finance and Insurance; Telco,
media and entertainment; Retail, transport and manufacturing, and Energy. Additional
application domains may be considered in the future, without forgetting a “not-so-well defined”
area where new businesses could appear (some could derive from existing sectors and other
may appear as a result of enabling technologies or new business models).

In order to better illustrate the potential of Big Data technologies giving inspiration to future
adopters and justifying the efforts for Europe to push for action we provide a long list of already
ongoing investments in Big Data by companies that belong to different business sectors. In
most cases, related impact indicators accompany the descriptions as an evidence of the great
value extracted from data, either because of improved analytics or because of better
visualization, storage, etc. Further information can be found in Big Data in Big companies
(International Institute for Analytics; May 2013). These examples should be complemented by
the ongoing work of BIG in the different sectorial forums.

3.2.1 Examples of benefits and impact of Big Data in Industry

When thinking about Big Data some internet firms usually come to our mind. That is case of
Google, eBay, LinkedIn, and Facebook, which were built around big data from the beginning. In
these cases they didn't have to merge big data technologies with their traditional IT
infrastructures because those infrastructures didn’t exist; big data analytics could be the only
focus of analytics, and big data technology architectures could be the only architecture.
However, this does not mean that more traditional industrial sectors, with well-established
companies -and their legacy infrastructures behind- cannot benefit from Big Data. Well on the
contrary, BIG sees so much potential in aligning supply and demand in such sectors, that
adoption of Big Data by those companies will be a priority for the project. This coexistence and
integration of different types of data and analytics has proved to be so relevant, that is has been
coined by the International Institute for Analytics® as “Analytics 3.0.”:

Companies like GE, UPS, and Schneider National are increasingly putting sensors into things
that move or spin, and capturing the resulting data to better optimize their businesses. Even
small benefits provide a large payoff when adopted on a large scale. GE estimates that a 1%
fuel reduction in the use of big data from aircraft engines would result in a $30 billion savings for
the commercial airline industry over 15 years. Similarly, GE estimates that a 1% efficiency
improvement in global gas-fired power plant turbines could yield a $66 billion savings in fuel
consumption. UPS has achieved similarly dramatic savings through better vehicle routing.

Some sources refer to the ability of bringing value out of the data from connected industrial
networks as Industrial Internet®. Drivers of this Industrial internet include advances in sensor
technology, network and a better understanding of both government and businesses of the
potential benefits of connecting industrial machines together, and extend them into other
industrial networks. According to wikibon.org and based on the analysis of many cases in the
industrial environment, this can drive efficiencies in industrial machine operations but has
potentially even greater value in contributing to the efficiencies of second-order industrial
networks. For example, avoiding the cost of a single power-generation turbine failure can be
significant, but this pales in comparison with the value of preventing a nation-wide outage of the
electrical grid.

The following picture shows the expected value of the Industrial Internet until 2020. As it can be
noticed, a new data-driven approach will govern the most successful organizations in that
environment.

! International Institute for Analytics; May 2013
? See wikibon.org
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Projection of Value Delivered by Industrial Internet 2012-2020 ($B)
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In more general terms, when companies come to the point of cost-benefit analysis and have
to assess the potential of Big Data in their organizations, major (measurable) motivations fall
within the categories of: cost reduction, time reduction, enablement of new products
and/or services and better decision-making. Examples of all of them follow below.

Another important aspect is the time to value. We can easily see the good results when dealing
with Big Data analytics. Traditional data warehouse projects were successful with good ROIs,
but took two years to break-even. In the case of Big Data analytics projects, the implementation
is very much business-driven. According to the analysis performed by Wikibon, by using Big-
data analytics and tools, the time-to-value cycle has been accelerated to three months and a
break-even can be achieved in four months. The figure below shows the projected difference on
the time-to-value (3 months vs. 12 months), the break-even (4 months vs. 24 months) and the
total value created ($150M vs. $50M) between the two approaches.

Accelerating Time-to-Value
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Accelerating Time-to-Value: Case study Projections Comparing Traditional DW with Big-data
Analytics Approach (Source: Wikibon 2011)
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The following examples of Big Data application in different business environments reflect the
value proposition of Big Data. They have been compiled from different sources, including
interviews, Big Data literature, and internet sources like blogs. We hope they can be a seed to
motivate other potential users.

Cost reduction

ORION (On-Road Integrated Optimization and Navigation) project, from UPS, has led to
savings in 2011 of more than 8.4 million gallons of fuel by cutting 85 million miles off of
daily routes. UPS estimates that saving only one daily mile driven per driver saves the
company $30 million.

The case of smart metering has brought some interesting use cases. Because of smart
meters, electricity providers can read the meter once every 15 minutes rather than once
a month. Thanks to this, companies do not have to send a person to read meters with
the obvious cost reduction, but furthermore, as the meter is read once every 15 minutes,
electricity can be priced differently for peak and off-peak hours. Pricing can be used to
shape the demand curve during peak hours, eliminating the need for creating additional
generating capacity just to meet peak demand, saving electricity providers millions of
dollars’ worth of investment in generating capacity and plant maintenance costs'. Some
of these benefits are being applied by some energy companies in Europe, through the
Ericsson-led project Finesce?.

Time reduction

Macy’s merchandise pricing optimization application provides a classic example of
reducing the cycle time for complex and large-scale analytical calculations from hours or
even days to minutes or seconds. The department store chain has been able to reduce
the time to optimize pricing of its 73 million items for sale from over 27 hours to just over
1 hour. Thanks to big data analytics, Macy’s can re-price items much more frequently to
adapt to changing conditions in the retail marketplace. This big data analytics application
takes data out of a Hadoop cluster and puts it into other parallel computing and in-
memory software architectures. According to Macy’s, a 70% hardware cost reductions
has also been achieved.

SEARS uses Hortonworks and Datameer to store and visualize data and dynamically
update product pricing.

New products and services

Here, the case of online companies is quite straight forward, since they usually create
data-based products and services. That is the case of LinkedIn, which has used big data
and data scientists to develop a broad array of product offerings and features, including
People You May Know, Groups You May Like, Jobs You May Be Interested In, Who's
Viewed My Profile, and several others. These offerings have brought millions of new
customers to LinkedIn. Another example is Google, which is constantly developing new
products and services that have big data algorithms for search or ad placement at the
core, including Gmail, Google Plus, Google Apps, etc.

However, this is not exclusive of this kind of companies; as pointed out in the beginning
of this section, more traditional organizations such as GE, previously mentioned too, are
already in the path, and new examples add to the list. Verizon Wireless, Sprint, and T-
Mobile all have already, or are in the process of, selling services based on usage and
location data from mobile devices. Verizon’s Precision Market Insights offerings, for
example, evaluate the effectiveness of outdoor media locations, retail store locations,
and venue audiences.

! Read more in Harish Kotadia’s blog http://hkotadia.com/

2 http://www.finesce.eu/
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Netflix created the well-known Netflix prize for the data science team that could optimize
the company’s movie recommendations for customers, and is now using big data to help
in the creation of proprietary content, including its successful “House of Cards” series.

In some cases, the use of Big Data can be a solution to create new business lines, while
combining it with internal benefits. This works especially in those sectors that have
suffered many changes and where traditional revenue channels are not enough to
survive. An example is that of Mobile Telecom Operators. Internal use of Big Data in
this case will be to boost ARPU, reduce CHURN, curb Fraud among other key use
cases. External use will be to generate revenue from Big Data by selling insights to
various verticals like Verizon —already mentioned before- (Precision Market Insights) and
Telefonica (Smart Steps). Details on the Telco application of Big Data and plans in 2013
can be found in the Wireless Federation webpage and the summary made by ITU

Business decisions (aiming at better servicing customers, but not only)

We enter the big data challenge in general when there are new, less structured data
sources that can be applied to the decision, since not only data volume represents a
challenge.

Business decisions with big data in traditional areas for analytics such as supply chains,
risk management, or pricing are normally challenged when they use external data to
improve the analysis. In supply chain decisions, for example, companies are increasingly
using external data to measure and monitor supply chain risks. External sources of
supplier data can furnish information on suppliers’ technical capabilities, financial health,
guality management, delivery reliability, weather and political risk, market reputation, and
commercial practices. The most advanced firms are monitoring not only their own
suppliers, but their suppliers’ suppliers.

In the case of banks, an easy example to understand is monitoring customer “journeys”
through the tangle of websites, call centers, tellers, and other branch personnel to
understand the paths that customers follow through the bank, and how those paths
affect attrition or the purchase of particular financial services. The data sources on multi-
channel customer journeys are unstructured or semi-structured. They include website
clicks, transaction records, bankers’ notes, and voice recordings from call centers. The
volumes are quite large, (could reach 12 billion rows of data), but the analysis allows the
understanding of common journeys, describing them with segment names, ensuring that
the customer interactions are high-quality, identifying reasons for attrition, and
correlating journeys with customer opportunities and problems.

Telecom operators are shrinking with price reduction and the hard competition in service
provision. Besides looking at new business lines (an example on how to reuse data has
been provided few paragraphs before) they are using Big Data to control traditional
revenue streams too. For example, by leveraging social media data (Big Data) along
with transaction data from CRM and billing systems, T-Mobile USA has been able to “cut
customer defections in half in a single quarter.

Lyris provides integrated digital marketing solutions, which have become thanks to new
technologies, data-driven interactive marketing campaigns. They use several Big Data
technologies including Cloudera’s Hadoop distribution on HP hardware to provide near
real-time feedback on digital marketing campaigns to its clients. According to Phil
Sakakihara, CTO Lyris, the improvement in segmentation and monitoring has led not
only to a better ROI for Lyris, but also for their customers.

A better service can also relate to use cases with a more social profile. That is the case
of the health care domain, where AETNA uses predictive analytics software from GNS

1 ITU stands for International Telecommunications Union; the referred article can be read in
http://www.itu.int/ITU-D/ict/newslog/CategoryView,category,Big%2Bdata.aspx
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Healthcare to identify at risk patients and proactively offer clinical advice. Reducing or
eliminating the impact of metabolic syndrome improves the health of millions of people
and reduce health care costs.
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4. Aview on challenges and barriers

The business opportunities and benefits derived from Big Data, as previously described, portray
a clear motivation for European organizations to quickly react to this rapidly evolving landscape.
However, many barriers prevent Europe from creating a successful Big Data ecosystem. Those
challenges are precisely the ones that require a joint European answer. While some business-
related decisions may be taken by single companies or industrial alliances, some others can
only be addressed by involving all major players in the private and public sectors and
encompassing a European dimension. Let’'s have a look at some of those...

Access to data

Even though we have mentioned in this report that data explosion is a fact, and numbers are
growing day after day, this situation coexists with the challenge of making those data available.
Data can be a source of competitiveness for existing companies, but can even be the asset for
new start-ups. Some data belong to private organizations, but its reuse could provide added
value for both, owners and new users. On the other hand, some other data come from the
Public Sector, and despite the fact that they have been acquired with public money, they are not
yet available for EU citizens. Some of these aspects have started to be addressed, for example,
through the PSI directive®. The directive has been extended and has accelerated the creation of
Open Data initiatives. The potential for public data re-use in new products and services is very
big, with estimated overall economic gains of € 40 billion a year in the EU; besides the
economic benefit as such, the EU recognizes additional value like the contribution to address
societal challenges, achieve efficiency gains through sharing data inside and between public
administrations and foster participation of citizens in political and social life and increasing
transparency of government.

Actions driven by private actors can contribute to facilitate the access to data. An example of
this is the Automatic Translation of Google. A great percentage of information on the web is still
in English, but not all the Internet users speak English. If we think about the Chinese market we
can easily understand that solutions in the domain of language technologies can make a great
impact in easing the access to data. Unfortunately, a change of mindset is needed and a
coherent and coordinated approach to convince data owners to open their data will be needed
in the coming years if we want Europe to take advantage of this asset.

Availability of suitable infrastructure

A long term Data strategy in Europe requires a more holistic approach that ensures alignment
between different actions. For example, it will be important that the right infrastructure is
available to make use of data. This entails not only portals that make public data sets available
to users, but also innovative data infrastructures for researchers, like the ones proposed by the
EUDAT project?, which is building a pan-European e-Infrastructure supporting multiple research
communities.

In this context communications and standard-based platforms to develop applications and
services easier and faster will become very important. The EC is working with major industrial
players in Europe to make both elements available to European companies. The objective of
setting up open platforms that offer functionalities in a standard way through easy to use APIs is
an ongoing work in the Future Internet PPP® and specifically in the FI-WARE project®.

! http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2003:345:0090:0096:EN:PDF
2 http://www.eudat.eu/

% http://www.fi-ppp.eu/

* http://www.fi-ware.eu/
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The communications part has been partly tackled in the subsequent initiatives to deploy
broadband communications in all MS, but will be fully addressed from the perspective of a
modernized communications infrastructure in the 5G PPP, the new public private partnership
aiming at creating an advanced 5G Network Infrastructure for Future Internet applications, and
taking into consideration the growing demands of services in both social and industrial
environments.

Data usage/ exploitation

This element is very much related to the two points aforementioned, but with a clear reference
to create awareness about the value that (Big) data can generate and the tools that can
contribute to the use of such data. Counting on available infrastructure and access to data is not
enough. Success stories and good use cases with qualitative and quantitative descriptions are
needed to foster new uses of data. This could be accompanied by establishment of alliances
and partnerships that motivate new value chains and business models, among others. OECD
highlights some additional factors that add to the list, such as data quality and control or the
ability of exploit economies of scale.

Security, privacy, reputation, cyber security

This is one of the most relevant challenges nowadays. While there is a good understanding of
the value of open data, there is still a lot of reluctance to make it real because of a kind of “Big
Brother” feeling. In 2012, the EC proposed a major reform of the EU legal framework on the
protection of personal data. New data protection rules have been recently defined to strengthen
online privacy rights and boost Europe's digital economy. The new proposals will strengthen
individual rights and tackle the challenges of globalisation. However, lots of questions come to
our minds when thinking about security and privacy of data. Many of them have been
repeatedly pointed out by OECD and UN in the last years in view of many security breaches.
For example, since 2005, over 2.000 unauthorised data breaches have happened in the US,
compromising more than 500 million data records. In 2011, US merchants online fraud was at
USD 3.4 billion (1% of total online revenue). Then,

1 Who owns the data? For how long?

1 Wil individuals tolerate this profiling? If so, with what safeguards?

1 Once compiled, what rules apply to the transfer and exchange of data?

T Is the market an acceptable way for regulating this exchange?

1 Should individuals have the right to withdraw their consent for the processing of personal
data that they have given out themselves? Could such a right realistically be
implemented?

1 Will more plentiful, linked and valuable data induce more criminal activity, terrorism and
espionage?

1 Are new policies needed to enforce security or assign liability for data breaches?

Dealing with data involves regulation in many related domains, like the one of Cloud. Until quite
recently cloud computing did not appear in the European digital privacy regulation. That is not
the case anymore, and its introduction has been motivated by the widespread monitoring by the
United States spy agency, which has placed cloud computing as one of the regulatory flash
points in Brussels. As the New York Times has published®, new proposals have appeared in this
context, like the one made by Thierry Breton, CEO of Atos, who has proposed a “Schengen for
data,” referring to the law that allows citizens within the euro zone to cross borders without a
passport. He proposes to create a virtual free trade zone for data, if such a thing is possible,

thttp://www.nytimes.com/2013/10/07/business/international/europe-aims-to-requlate-the-
cloud.html?pagewanted=all& r=1&
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which also raises questions about what happens outside that zone. In any case, this proves that
a lot of work from the policy and regulation points of view is still needed.

Legal and IPR framework

Liability appears as one of the most worrying aspects, but not the only one. When companies
and individuals access data they find that there is a lack of coherent framework to deal with IPR.
Until this is not solved, it will be almost impossible to take full advantage of data. Other issues,
like regulation in data clouds that has been mentioned in the previous section are also part of
the same discussion.

Data experts: skills and training

Probably not the last topic within this list of challenges to solve but a clearly identified one is the
shortage of professionals that deal with data. Europe faces a lack of statistics, decision
analysts, and computer scientists. According to MGI, 440.000 and 490.000 staff with analytical
talent will be needed in the US, which means 50 - 60% greater than projected supply by 2018.
Other reports provide complementary figures that reveal the same phenomenon. For example,
according to Gartner, more than four million IT jobs worldwide will be needed to support big
data. In the end, as Joe McKendrick said this summer in his blog~, “Ultimately, a successful
data-driven culture does not come from simply having a lot of data — rather, it’'s the product of
forward-looking management that is willing to experiment with new uses of its data, and
recognizes the power of creativity and innovation”. And that obviously requires new skills.

In an attempt to provide short term solutions, some companies are trying to think the way to
take advantage of existing human resources. For example, some Big Data companies are
beginning to look at ways of taking the SQL language and allow these queries to be performed
on Hadoop This would facilitate kind-of recycling of traditional database administrators (DBAS)
who have spent years learning on well-known platforms such as Oracle, IBM DB/2 and others.

! http://ww.smartplanet.com/blog/bulletin/why-big-data-means-job-growth-for-non-data-professionals/25650
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5. Why now?

As we have seen so far, most of the most relevant challenges require a pan-European answer.
We are used to deal with the difficulty of reaching economies of scale, which is extremely
important to compete in a global world. While US enjoys a unified market, or Asian giants like
China directly address huge markets thanks to their growing population, Europe is still fighting
with national legislations at all levels that lead to market fragmentation. A better position in the
Big Data landscape will require fast reactions at the regulatory, policy and legal levels. We have
seen some examples of progress in the previous section that tackle issues such as regulation in
cloud, data protection across MS or open data initiatives that oblige governments to facilitate
access to public data and motivate private organizations to do the same. These steps set up a
new playground; and we should take advantage of the momentum, very much supported by the
energy and conviction of Mrs. Kroes.

We may argue that some of these elements were already on the table and that Europe is
reacting late. This may be true, but there are new facts that make this period a good one to
provide a clear reaction. Few years ago Big Data was already among the buzz words of IT
specialists. There were some examples in the market of both solutions and use cases; however,
lack of maturity of technologies and poor availability of ROl examples made the case difficult for
decision makers.

In 2013, two facts can be real drivers of a Big Data ecosystem: first, Big Data tools are
becoming widely available, and second, the Cloud can address infrastructure needs in a flexible
and cost efficient way, allowing all kinds of organizations, including SMEs and start-ups, access
to storage and computing resources.

In the specific domain of business intelligence, Tableaux Software’ identifies the top 10 trends
that are accelerating innovation around data, and thus, can greatly contribute to the necessary
conditions of an ecosystem like the one pursued by the BD PPF.

V Proliferation of data stores. Some time ago organizations used to have all data in the same
place; data growth became a problem, but things are changing. Big data could be in places like
Teradata and Hadoop. Transactional data might be in Oracle or SQL Server. The right data
stores for the right data and workload will be seen as one of the hallmarks of a great IT
organization, not a problem to be fixed.

V Availability of Hadoop implementations. In 2008-09 Hadoop was only a science project. In few
years many implementations are available making possible analytics of unstructured data.

V Self-reliance, defined as: Self-reliance is the coming of age of that concept: it means business
users have access to the right data, that the data is in a place and format that they can use, and
that they have the solutions that enable self-service analytics.

V Availability of tools for analysis of unstructured data. The explosion of social data thanks,
among others, to social networks made clear the need to deal with unstructured data

V Cloud computing has been a revolution for companies thanks to its flexibility. However, cloud
Business Intelligence to allow people collaborate with (big) data in the cloud was not mature
enough. Progress in 2013 has been made and we will see more in the future

V Consciousness of the relevance of visual analytics and the related advances in the field

V Forecasting and predicting analysis: Forecasting tools are maturing to help businesses
identify emerging trends and make better plans

V Mobility: To date mobile Bl has been lightweight—involving the consumption of reports, with a
bit of interactivity. But the tremendous value that people have seen in mobile Bl is driving a trend
for more ability to ask and answer questions.

V Collaboration understood as a must of any business intelligence implementation. The concept of
extended organizations adds to that.

! www.tableausoftware.com/desktop
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6. Vision, Mission and Objectives

Data has become an integral part of our daily lives, affecting not only business but also the way
we conceive our world and activities. The evolution of communication networks and availability
of broadband connections allows us to be permanently connected; social networks have
contributed to that connection by establishing the links between people on top of the Internet
and enabling a more participative society; and soon, not only people, but also things will be
connected thanks to the phenomenon of Internet-of-Things, which —through sensors, actuators,
etc- will relate us to any physical element.

We could say that all these channels and connections are the motorways, the bridges, the
communication infrastructure. However, the basis of the communication is the information, and
then, none of those elements make sense if we do not count on the traffic that travel through the
infrastructure, if we do not count on the data. Infrastructure and communication technologies
may vary, but data will still be the essence. An easy example that illustrates this is the fact that
only some years ago all people were using SMS, nowadays it is whatsapp and similar
applications the ones that succeed in the market; while in the case of SMS mobile operators
were getting revenues out of the messages, whatsapp uses Internet as underlying infrastructure
and the role of mobile operators is limited to provide “the channel’. Communication is still
possible and it is data what counts, no matter what technology or business model is behind.

Data has been growing exponentially, and this trend will not stop. Only in terms of transactions,
IDC estimates that by 2020 business transactions on the Internet, including business-to-
business and business-to-consumer, will reach 450 billion per day. All these numbers and facts
make us think that data will be the most valuable asset in the future (if not already now) and will
drive all the rest. Already in the beginning of this document some examples where given not
only in industrial and business domains, but also at political level on the way data can be used
to generate value. The explosion of data, however, has brought some new challenges in terms
of storage, analytics and visualization, to name a few; those ones who have the solutions and
tools to cope with these problems and are able to coherently integrate them into their political,
economic or social strategies will have the real power.

BIG has the vision that in 2020 everything will be connected
(people, things, processes). This will allow a permanent
channel between the physical world and potentially some
virtual related worlds. The amount of data generated by these
connections will be enormous, but Big Data technologies will
enable the advanced management of that complex
environment. It will be a fully data-driven society.

This vision is quite realistic taking into consideration the picture in 2013 and forecasts for the
coming years. Realizing that vision, however, requires many actions that help us to deal with so
many data, structured and unstructured, coming from many sources that we may not control
and use them in the way that is needed to fit our goals. It is worth noticing that all the challenges
and barriers listed in section 4 apply here, and not only a suitable technological context will lead
us to that vision; a more holistic approach will be needed to ensure a fair access to data, privacy
control, security, legal framework...if some decades ago we were building a European space
with less frontiers where people could move freely, now we have the challenge of building a
new space, a data space, with the opportunities and threats of a global area where frontiers
become easily blurred.

We will have to be prepared to react very quickly to everything, since many decisions will be
possible in real time. For example, events (like crisis) will be detected in real time, allowing a
timely response. On the other hand, the availability of data will lead us to more accurate
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predictions (for example, analysis of population activities and dynamics will support more
effective programme planning and implementation). Evaluation will also benefit from this, and
real-time measurement of impact-related behaviour will be enabled.

In order to realize that vision for a fully data-driven society in 2020, Europe has to prepare the
right ecosystem around Big Data value. Public and private organizations should have available
infrastructures and technologies to deal with data complexity, but should also be able to use
data in the way that maximizes value. This will require a learning process where we will come
up with success stories that motivate other stakeholders to immerse in such a data-driven world
and where we will also discover barriers that have not been identified so far.

We think that this career is not an option, but a need. Being convinced that a strong reaction is
needed, BIG has defined its mission accordingly.

The mission of BIG is setting up an ecosystem (the Big Data Public Private Forum) that
will bring together all the relevant stakeholders needed to materialize a data-driven
society in 2020. This ecosystem will ensure that Europe plays a leading role in the
definition of the new context by building the necessary infrastructures and technologies,
generating a suitable innovation space where all organizations benefit from data and
providing a pan-European framework to coherently address policy, regulatory, legal and
security barriers.

6.1. Strategic Objectives

The BIG mission can be broken down into strategic and specific objectives. This document
provides a reference of main strategic goals, but this information will be further detailed in
subsequent versions, based on the evolution of the process.

1 Building Big Data infrastructures, technologies and solutions. The objective is that
Europe becomes a leading player in the supply of Big Data technology. This does not
mean that European organizations have to repeat what other companies could have
already generated, since many solutions available in the market could be used to solve
existing problems. The main goal is building on the European strengths to create the
capacities, technologies and infrastructures that will be essential in the long term based
on EU challenges. Europe should avoid becoming dependent on others in those fields
that will directly impact our competitiveness. When needed and appropriate, Europe
should establish alliances with other stakeholders outside the EU.

1 Generating a suitable innovation space. A technology push approach is not enough to
ensure that users accept new solutions. The new framework programme Horizon 2020
addresses innovation is a more comprehensive way with respect to previous
programmes. Europe should involve users early in the innovation process to ensure that
technological changes are accompanied by cultural, political and social changes. The
objective here is bringing research to the market. Setting up large scale trials where
supply and demand meet will be one of the tools that this innovation space will use to
accelerate impact.

1 Providing a pan-European framework to address non-technical barriers that could
prevent Europe from becoming a data-driven society by 2020. Section 4 describes some
of the problems we have to tackle. All of them require a European dimension and the
involvement of many different stakeholders, including policy makers.
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6.2. Specific Objectives

In order to facilitate the understanding of the kind of activities that will be run under each of the
three strategic objectives aforementioned and as a preliminary description of the expected
outcomes, we provide here a non-complete list of specific objectives envisaged by the BD PPF.

Building Big Data infrastructures, technologies and solutions

)l

1

Create a roadmap that is validated empirically and gets the support of a wide
constituency. The roadmap should make clear the needs and challenges that should be
addressed, in some cases justifications could be technical, in other cases economic
reasons should prevail. The roadmap should establish priorities, KPIs and information
about the timeframes and associated budgets.

Create a technology framework of open and standard-based specifications that facilitate
the adoption of Big Data in Europe. The details of such framework are still under
definition but should cover the whole value chain of BD! and should favour, when
possible, open source solutions. This approach should facilitate interoperability and
should be a good basis for joint standardization efforts.

Provide a European infrastructure for data storage, processing and analytics or
alternatively establish the links with infrastructure providers to offer such facilities
following a FRAND model. Infrastructure should be made available for the purpose of
research and experimentation, easing a fast deployment of solutions.

Provide a suitable methodology for monitoring the progress of the different technical
activities, compare the results with defined KPIs and react to possible deviations.

Generating a suitable innovation space

)l

Provide the components of a Big Data environment for companies to easily deploy a
system and start “playing” with it, as well as relationship with previous or ongoing system
investments (hardware platforms, databases, ETL (extraction, transformation and
loading) software, Bl dashboards, advanced analytics tools, maintenance contracts,
upgrades, middleware, and storage systems that comprise robust, enterprise-class data
warehouse environments). The objective here is not developing new technologies, but
facilitating SMEs, start-ups and other stakeholders the access to existing technologies
that could add value to its business

Align the supply and demand in terms of Big Data providing a path for quick adoption of
already existing technologies, supporting in some cases incremental development
instead of waiting until mature technologies are in place and the momentum is gone

Define and generate business models and provide estimations and figures that sustain
the investment of Europe in Big Data (“Monetizing Big Data”: how well vendors can
assist enterprises in adopting a sustainable culture of data-driven decision-making)

Establish the right alliances and partnerships to ensure that the overall ecosystem is in
place to guarantee results in short, medium and long term.

Work closely with existing organizations that can promote certain solutions on both
public and private domains, such as the ECP (European Cloud Partnership).

Sign collaboration agreements with institutions that could complement Research,
development and innovation activities like the ones proposed by the BD PPF. The

! A Big Data stack should include at least storage, platform infrastructure, data, application code, data and services,
business view, presentation and consumption
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priority would be bringing the gap in terms of business, education and skills and other
elements needed to reach a real innovation ecosystem. An initial candidate for such
partnership is the KIC ICT Labs™.

Providing a pan-European framework to address non-technical barriers that could
prevent Europe from becoming a data-driven society by 2020

1 Define the mechanisms and actions needed to address all non-technical aspects related
to Data access, reuse and exploitation, including IPR framework in cooperation with
existing bodies and through a consensus-based approach.

T Support and accelerate the definition and implementation of policies to address data
privacy and security. This should be carried out in cooperation with responsible bodies
and coordinating different actions at the level of MS.

1 Define an ambitious plan together with education and training institutions to ensure that
Europe will have a high quality “data workforce” by 2020.

These objectives have been defined with a very practical approach in mind and represent some
of the outcomes pursued by the initiative. However, some objectives related to the setting up of
the BD PPF and the operational framework are under preparation. Two major elements
associated to it are the governance structure, including the definition of legal entity, roles,
responsibilities and decision-making processes and the sustainability model, where details
about membership will be provided. This information is expected to come in D4.4 and D4.3
respectively, as described in the DoW.

! http://www.eitictlabs.eu/
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7. Implementation

This deliverable provides a conceptual framework for future actions in the BIG project. The
contents included here come from discussions within the BIG consortium and with other
stakeholders of relevance in the Big Data domain, mainly from the industrial environment. A
successful implementation of the BD PPF (in terms of process) will require three major elements
in the coming months:

I Clear motivation and objectives. As depicted in this report, industrial partners already
involved in this initiative, as well as other players we have approached are convinced
that an urgent reaction is needed if we want European companies to play a role in the
future of Big Data and extensively, in a future data-driven society, as it is our vision for
2020. The work carried out so far in BIG has happened in collaboration between
technology providers and potential or already established users of such technology. The
alignment of supply and demand is the driving force and allows us to understand not
only the opportunities brought by Big Data, but also the barriers and challenges that
could appear in the deployment of BD solutions. All this information and related findings
have been reflected in the technical papers published by BIG, the sectors requisites and
the roadmaps resulting from the integration of technology aspects with the user
demands.

1 Commitment by major stakeholders and critical mass (openness to the whole
community). The implementation of a data-driven society will require different profiles,
different organizations and different countries to be involved. The BD PPF was
conceived as an industrially-led initiative, and therefore, the focus in the first period has
been put on discussions with relevant stakeholders in the industrial landscape, both at
the level of supply and demand. Industrial organizations working closely in the BIG
project, such as Atos and Siemens are taking the leadership on this with the intention of
making clear the priorities of the European Industry for the future of Big Data. However,
this is not a restricted environment for few players. The BD PPF by nature is an open
ecosystem, whose richness will depend on the committed involvement of Academia and
research organizations, SMEs, entrepreneurs and policy makers, among others.

1 A process to set up the initiative. Partners in this consortium and in particular the
industrial leading ones (Atos, Siemens) have been involved in many joint initiatives in the
past and even now, including instruments under the European Commission umbrella
such as ETPs like NESSI, Net'Works, NEM or PPPs like the Future Internet and
currently the 5G PPP. We have acquired the experience of instruments with different
purposes like the ECP, as well as commercial alliances. As it can be seen below, we are
currently applying the model of setting up a PPP such as described in H2020. Both the
process and the templates could be slightly modified if BIG understands that other
instruments fit better our purpose.

In an attempt to provide some information about the actions already carried out and
those that are in progress we include a descriptive table as annex to this document. The
reason is that we want to keep this information confidential until some of the steps are
more consolidated. As it can be seen, names of companies appear in the table. Since the
process is still on-going, BIG does not have the authorization to publish those names.
Please, keep in mind that these steps are only related to the most strategic part of BIG,
essentially the one that concerns the BD PPF and that this work should be put in
connection with the outcomes from WP2 and WP3.
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8. Conclusions

This document provides a high level reference for the actions that BIG will carry out in the
coming months. In this report, expected to be a live document where changes and progress will
be reflected, BIG has described several elements of relevance for the setting up of the Big Data
Public Private Forum.

1 A preliminary market research with an overview of major players in the Big Data domain.
The huge business potential of Big Data is highlighted together with many examples of
use cases that have already deployed Big Data solutions with explicit and quantified
benefits. This section confirms the business motivation of the BIG consortium and
extended group of stakeholders to build a long term initiative on BD. On the one hand
such an analysis shows the leading position of US players in this landscape, which calls
for an action from the European side; on the other hand, it makes visible the enormous
opportunities derived from the Industrial Internet and the Analytics 3.0 phenomena.

1 A section with a summarized vision of major problems and challenges Europe has to
face to make possible a data-driven society. All of them have a clear European
dimension that could not be addressed by a single organization and fall under different
categories that will require multidisciplinary teams in terms skills and competences.
Policy makers will be a crucial piece in this part, of utmost importance to reach
economies of scale by industrial actors.

1 Based on that analysis BIG has formulated its vision for 2020. From the vision, the
mission of the project has been defined as well as the strategic and specific objectives of
the BD PPF that will make possible achieving such mission.

1 Steps taken for the implementation of the BD PPF are described in the last section, and
accompanied by a confidential Annex that contains contacts already established by BIG
and subsequent actions for the coming months.

Partners in the BIG consortium are convinced of the need to urgently react to the current
situation in the Big Data landscape if Europe wants to play a leading position in the
future of a data-driven society. The EC and policy makers, led by our Commissionaire
Neelie Kroes, have also expressed their concerns on existing barriers and challenges
and the need for actions at policy and regulatory level. But that process is slow, and not
enough. BIG proposes an innovation ecosystem that will bring European industry to the
forefront of innovation by capitalizing on Big Data technologies and by involving users in
such a process so that future research & innovation activities at EU level are industry-
driven and based on market needs and demands. We expect our proposal of setting up a
Big Data Public Private Forum to be a major step in the EU competitiveness in what
concerns Big Data Value.
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