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What are the major topics?
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WHAT EUROPE SAYS

Czech Republic: “The META-NET project brings a significant contribution to the technological support for lan-
guages of Europe and as such will play an indispensable role in the development of multilingual European culture and

society.” — Prof. Ing. Ivan Wilhelm, CSc., Dr. h. c. mult. (Deputy minister for education, youth and sport)

Denmark: “If we have the ambition to use the Danish language in the technological universe of the future, an effort
must be made now to maintain and further develop the knowledge and expertise that we already have. This emerges
from the META-NET report with great clarity. Otherwise we run the risk that only people who are fluent in English,
will profit from the new generations of web, mobile and robot technology which are up and coming.” — Dr. Sabine

Kirchmeier-Andersen (Director of the Danish Language Council)

Estonia: “If we do not implement the development plan for language technology or do not cooperate with other
countries in the same direction, in future Estonian will [...] be marginalized in information society.” — Development

Plan of the Estonian Language 2011-2017

Finland: “Without languages we could not communicate. The META-NET network is a valuable support for a mul-

tilingual Europe.” — Alexander Stubb (Minister for European Affairs and Foreign Trade of Finland)

France: “The META-NET Network of Excellence provides an invaluable contribution to the development of a gen-
uine European strategy in support to multilingualism, based on existing technologies while encouraging the develop-
ment of new innovative technologies. This approach aims at a better understanding between citizens and community
administrations, and will facilitate the recognition of linguistic diversity, at the national and regional levels, including

in the overseas French territories.” — Xavier North (Délégué Général a la Langue Frangaise et aux Langues de France)

Germany: “Europe’s inherent multilingualism and our scientific expertise are the perfect prerequisites for significantly
advancing the challenge that language technology poses. META-NET opens up new opportunities for the develop-
ment of ubiquitous multilingual technologies.” — Prof. Dr. Annette Schavan (German Minister of Education and
Research)

Greece: “Further support to language technologies safeguards the presence of Greek language and culture in the digital
environment, while at the same time promoting development and fostering communication among citizens within the

Information Society” — George Babiniotis (Minister of Education, Lifelong Learning and Religious Affairs)

Hungary: “META-NET is making a significant contribution to innovation, research and development in Europe
and to an effective implementation of the European idea.” — Valéria Csépe (Deputy General Secretary of Hungarian

Academy of Sciences)



Iceland: “Language technology is an essential tool in a variety of linguistic research, and supports the ofhicial Icelandic
policy of promoting the national language in all aspects of communication.” — Dr. Gudrun Kvaran (Chair of the

Icelandic Language Council)

Ireland: “Language technology is no longer a luxury for most European languages - it is now essential to their survival
as viable means of expression across the whole range of areas from business to the arts, and this is as much the case for

Irish as any other European language.” — Ferdie Mac an Fhailigh (CEO, Foras na Gaeilge)

Latvia: “For such small languages like Latvian keeping up with the ever increasing pace of time and technological
development is crucial. The only way to ensure future existence of our language is to provide its users with equal
opportunities as the users of larger languages enjoy. Therefore being on the forefront of modern technologies is our

opportunity” — Valdis Dombrovskis (Prime Minister of Latvia)

Lithuania: “Conserving [Lithuanian] for future generations is a responsibility of the whole of the European Union.
How we proceed with developing information technology will pretty much determine the future of the Lithuanian

language.” — Andrius Kubilius (Prime Minister of the Republic of Lithuania)

Malta: “It will be really unfortunate if we do not exploit the developments in technology to apply them to the linguistic
field. The synergy between these two sciences has to be brought to the service of the people so that it makes our life
casier and helps to break the barriers in a globalised world. Thus the technology support for the Maltese language
should serve our language to be continuously cultivated, used and placed on the same level as other languages” —

Dolores Cristina (Minister for Education and Employment)

Poland: “Language technologies [...] will have a growing influence on capabilities and communication models of the
contemporary world as well as on the way human natural languages, such as the Polish language, take part in this
process. The text data analysis, speech synthesis and speech recognition, machine translation and text summarisation
are more and more present in our everyday life. For their presence to be rational and functional, for it to serve the
needs of the economy, as well as the social and cultural life well, further large-scale work in this area is needed” —
Prof. Michat Kleiber (President of the Polish Academy of Sciences)

Portugal: “The research carried out in the area of language technology is of utmost importance for the consolidation
of Portuguese as a language of global communication in the information society.” — Dr. Pedro Passos Coelho (Prime-

Minister of Portugal)

Slovenia: “It is imperative that language technologies for Slovene are developed systematically if we want Slovene to

flourish also in the future digital world” — Dr. Danilo Tiirk (President of the Republic of Slovenia)

Sweden: “High-quality language technology may be the most effective means of preserving the linguistic diversity
of Europe. Being able to use all languages fully in modern society is a question of democracy. In this connection
META-NET fulfils a central, even crucial, function.” — Lena Ekberg (head of the Swedish Language Council)



UK: “Language technology has the potential to add enormous value to the UK economy. Without language technol-
ogy, and in particular text mining, there is a real risk that we will miss discoveries that could have significant social and

economic impact.” — Prof. Dr. Douglas B. Kell (Research Chair in Bioanalytical Science, University of Manchester)

See http://www.meta-net.eu/whitepapers/all-quotes-and-testimonials for additional quotes and testimonials.

“The Commission will [...] work with stakeholders to develop a new generation of web-based ap-
plications and services, including for multilingual content and services, by supporting standards

and open platforms through EU-funded programmes.” — A4 Digital Agenda for Europe [5], p. 24

“Everybody must have the chance to communicate efficiently in the enlarged EU. This does not
only affect those who already are multilingual but also those who are monolingual or linguistically
less skilled.

The media, new technologies and human and automatic translation services can bring the increas-
ing variety of languages and cultures in the EU closer to citizens and provide the means to cross
language barriers. They can also play an important role to reduce those barriers and allow citizens,
companies and national administrations to exploit the opportunities of the single market and the
globalising economy.

Faced with the globalising online economy and ever-increasing information in all imaginable lan-
guages, it is important that citizens access and use information and services across national and
language barriers, through the internet and mobile devices. Information and communication tech-
nologies (ICT) need to be language-aware and promote content creation in multiple languages.” —

Multilingualism: an Asset for Europe and a Shared Commitment (6], p. 121.

“The Council of the European Union [...] encourage[s] the development of language technolo-
gies, in particular in the field of translation and interpretation, firstly by promoting cooperation
between the Commission, the Member States, local authorities, research bodies and industry, and
secondly by ensuring convergence between research programmes, the identification of areas of ap-
plication and the deployment of the technologies across all EU languages.” — Council Resolution of

21 November 2008 on a European strategy for multilingualism |7

“The language of Europe is translation.” — Umberto Eco (1993) ‘



http://www.meta-net.eu/whitepapers/all-quotes-and-testimonials
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EXECUTIVE SUMMARY

The unique multilingual setup of our multicultural Eu-
ropean society imposes considerable challenges in politi-
cal, economic and social integration, especially in the cre-
ation of the united digital information and market space

targeted by Europe’s Digital Agenda [5].
Of the world’s 6,000 plus languages, more than 2,000 may

not survive this century, and more than 4,000 have little
chance of ever playing any role in the information society.
Although the situation looks far better on our continent,
many European languages run the risk of becoming vic-
tims of the digital age as they are under-represented in dig-
ital content and software products and under-resourced

with respect to language tools and technologies.

Today huge regional market opportunities remain un-
tapped because of language barriers [8, 9]. If no action
is taken, European citizens will find that speaking their
mother tongue is a severe social and economic disadvan-
tage. While the preservation of our linguistic and cul-
tural diversity could become a serious economic burden
for an integrated European society, it could also turn into
a strong competitive advantage, since the technologies
needed to overcome language barriers and support lan-
guages in the digital age are key enabling technologies for

the next revolution in IT.

One of the last remaining frontiers of information tech-
nology is the deep rift that still separates our rapidly evolv-
ing technological world of mobile devices, PCs and the
internet from the most precious and powerful asset of
mankind: the human mind - the only system capable of
thought, knowledge and emotion. Although we use com-

puters to write, telephones to chat and the web to search

for knowledge, today’s information technology has no di-
rect access to the meaning, purpose and sentiment behind
our trillions of written and spoken words. Language tech-
nology will bridge this rift through sophisticated tech-
nologies for understanding. Spectacular recent innova-
tions powered by language technology such as Google’s
web search, Autonomy’s text analytics, Nuance’s speech
tools, free online translation services, IBM Watson’s ques-
tion answering and Apple’s personal assistant Siri have
given us buta first glimpse of the massive potential behind
this emerging key technology. Today’s computers cannot
understand texts and questions well enough to provide
reliable answers, translations and summaries, but in less
than ten years from now, such services will be offered for
many languages. Technological mastery of human lan-
guage will enable ahost of innovative I'T products and ser-
vices in business administration, commerce, government,
education, health care, entertainment, tourism and many

other sectors of our life.

With its special needs, experience, potential and mar-
kets, Europe is the most appropriate place for progress in
this technology area. Europe has half a billion citizens
speaking more than 40 European languages and many
non-European ones as their mother tongue, with more
than 2,500 small and medium sized enterprises in lan-
guage, knowledge and interface technologies, and more
than 5,000 enterprises providing language services that
can be improved and extended by technology. It also hasa
longstanding research tradition at more than 800 centres
of scientific and technological research on all European

and economically relevant non-European languages.



The European LT community is dedicated to fulfilling
the technology requirements of Europe’s multilingual so-
ciety and turning these needs and the emerging busi-
ness opportunities into competitive advantages for our
economy. Recognizing Europe’s exceptional demands
and opportunities, 60 leading IT research centres in 34
European countries with a strong track record in lan-
guage technology joined forces in META-NET, a Euro-
pean Network of Excellence dedicated to the technolog-
ical foundations of the multilingual European society in

the digital age.

META-NET assembled the Multilingual Europe Tech-
nology Alliance (META) with more than 600 organisa-
tions and experts representing stakeholders such as indus-
tries that provide or use language technologies, profes-
sional associations, public administrations and language
communities. Working together with numerous addi-
tional stakeholder organisations and experts from a vari-
ety of fields, META (including META-NET) has devel-
oped this Strategic Research Agenda. The plan isbased on
ashared vision and a thorough planning process involving

a total of more than 1,200 experts and stakeholders.

In the first four chapters, we analyse the multilingual
technology needs that arise from the multicultural setup
of our continent and its emerging single digital market.
Some of the new findings come from 30 comprehensive
Language White Papers compiled by META-NET, each
of which summarises the state of one European language
with respect to its role and vitality in the digital age. We
also survey the major trends in information technology

with respect to their relevance for language technology.

Chapter 5 summarises our shared vision of the role of
language technology in the year 2020 in non-technical
terms. In line with many widely cited and respected fore-
casts, we predict that a new generation of information
technology will be able to deal with human language,
knowledge and emotion in competent and meaningful

ways. These essential new competencies will enable an

endless stream of novel services that will improve under-
standing. Many services will help people to learn and un-
derstand the world including history, technology, econ-
omy and nature. Others will help us to better under-
stand each other across language and knowledge bound-
aries. These new capabilities will also enable many other
IT services including programs for commerce, personal
assistance, and enable robots and appliances to better un-
derstand what their human users want and need without

even knowing,.

In Chapter 6 five action lines for large-scale research and

innovation have been identified:

» Three priority themes connected with powerful ap-
plication scenarios that can drive research and inno-
vation. These will demonstrate novel technologies in
attractive show-case solutions of high economic im-
pact. At the same time they will open up numerous
new business opportunities for European language-

technology and -service providers.

= A steadily evolving system of shared, collectively
maintained interoperable core technologies and re-
sources for the languages of Europe (and selected eco-
nomically relevant languages of its partners). These
will ensure that all of our languages will be sufficiently
supported and represented in the next generations of

IT solutions.

» The creation of a pan-European language technology
service platform for supporting research and innova-
tion by testing and showcasing research results, in-
tegrating various services even including professional
human services. This showcase platform will allow
SME providers to offer component and end-user ser-
vices, and share and utilise tools, components and data

resources.



The three solution scenarios are:

s Translation Cloud — generic and specialised feder-
ated cloud services for instantaneous reliable spoken
and written translation among all European and ma-
jor non-European languages.

» Social Intelligence — understanding and dialogue
within and across communities of citizens, customers,
clients and consumers to enable e-participation and
more effective processes for preparing, selecting and
evaluating collective decisions.

» Socially Aware Interactive Assistants — socially
aware pervasive assistants that learn and adapt and
that provide proactive and interactive support tai-
lored to specific situations, locations and goals of the
user through verbal and non-verbal multimodal com-

munication.

These priority themes have been designed with the aim
of turning our joint vision into reality and letting Eu-
rope benefit from a technological revolution that will
overcome barriers of understanding between people of
different languages, between people and technology,
and between people and the accumulated knowledge of
mankind. The three research priority themes connect so-
cietal needs with LT applications and concrete roadmaps
for the organisation of research, development and scien-
tific innovation. The themes are contextualized in the
advanced networked society and cover the main func-

tions of language: storing, sharing and using information

and knowledge, and improving social interaction among
humans and enabling social interaction between humans
and technology. As multilingualism is at the core of Eu-
ropean culture and becoming a global norm, one theme
is devoted to overcoming language barriers.

The SRA proposes ways in which research and innova-
tion need to be organised in order to achieve the tar-
geted breakthroughs and to benefit from the immense
economic opportunities they create. Core components
of the strategy are novel modes of large-scale collective re-
search and interaction among the major stakeholder con-
stituencies: researchers in several disciplines, technology
providers, technology users, policy makers and language
communities. They include effective schemes for sharing
resources such as data, computational language models,
and generic base technologies.

Of central importance is a rapid and effectual flow of
intermediate results into profitable solutions of societal
impact contributing to the fertile culture of technologi-
cal, social and cultural innovation targeted by the Digital
Agenda [5] as well as the programmes Horizon 2020 [10]
and Connecting Europe Facility (CEF) [11].

We believe that this Strategic Research Agenda has the
potential to become the starting point and compass for
the envisaged massive cooperation of the contributing
communities that is needed to turn our shared vision into
reality. The Multilingual Europe Technology Council
welcomes all comments and suggestions that can help us

to reach this ambitious goal.



INTRODUCTION

During the last 60 years, Europe has become a distinct po-
litical and economic structure. Culturally and linguisti-
cally it is rich and diverse. However, from Portuguese to
Polish and Italian to Icelandic, everyday communication
between Europe’s citizens, enterprises and politicians is
inevitably confronted with language barriers. The EU’s
institutions spend about one billion Euros a year on main-
taining their policy of multilingualism [12], i. e., translat-

ing texts and interpreting spoken communication.

The European market for translation, interpretation, soft-
ware localisation and website globalisation was estimated
at 8.4 billion Euros in 2008. Are these expenses neces-
sary? Are they even sufficient? Despite this high level
of expenditure, the actual documents translated represent
only a fraction of the information available to the whole
population in countries with a single predominant lan-

guage, such as the USA, China or Japan.

Language technology and linguistic research can signifi-
cantly contribute to removing linguistic barriers. Com-
bined with intelligent devices and applications, language
technology can help Europeans talk and do business to-

gether even if they do not speak a common language.

The economy benefits from the European single market.
For example, in 2010, trade within the European Union
accounted for 60.3% of German exports and with other
European countries totalled another 10.8%. But lan-
guage barriers can bring business to a halt, especially for
SMEs who do not have the financial means to compete
on a European (or a global) level. The only (unaccept-
able) alternative to a multilingual Europe [13] would be

to allow a single language to take a predominant position

and replace all other languages in transnational commu-
nication. Another way to overcome language barriers is
to learn foreign languages, and language technologies can

play a key role in this.

But given the multitude of European languages (23 of-
ficial languages and 60 or more others), language learn-
ing on its own just cannot solve the problem of cross-
border communication. Without technological support
such as machine translation, European linguistic diversity
will be an insurmountable obstacle for the entire conti-
nent. Only about half of the 500 million people who live
in the European Union speak English — it is evident that
there is no such thing as a lingua franca shared by the vast

majority of the population of our continent.

In addition, less than 10% of the EU’s population accept
to use online services in English which is why multilin-
gual services based on robust and high-quality language
technologies are badly needed to support and to unify
the EU online market — from more than 20 country- or
language-specific sub-markets to one unified single dig-
ital market with more than 500 million users and con-
sumers. The main idea, foreseen in the Digital Agenda
EU policy framework [5], is to build a single digital mar-
ket in which content and services can flow freely. In order
to support cross-border exchanges between users, con-
sumers, countries and regions, robust and high-quality
cross- and multilingual language technologies need to
be developed urgently. In fact, according to the Digital
Agenda [5] the current situation with “many fragmented
markets” is one of the main obstacles that seriously under-

mine Europe’s efforts to exploit ICT to their fullest!



Language technology is a key enabling technology for
sustainable, cost-effective and socially beneficial solutions
to language barriers. Language technologies will offer
European stakeholders tremendous advantages, not only
within the common European market, but also in trade
relations with non-European countries, especially emerg-
ing economies. Language technology solutions will even-
tually serve as a unique bridge between Europe’s lan-
guages. One important prerequisite to develop these so-
lutions, is to carry out a systematic survey of the linguistic
particularities of all European languages, and the current
state of language technology support for them. With the
publication of the META-NET White Paper Series “Eu-
rope’s Languages in the Digital Age” [14] this important

step has now been taken.

As early as the late 1970s, the EU realised the profound
relevance of language technology as a driver of European
unity, and began funding its first research projects, such
as EUROTRA. After a longer period of sparse funding
on the European level [15, 16], the European Commis-
sion set up a department dedicated to language tech-
nology and machine translation a few years ago. In re-
cent years, the EU has been supporting language tech-
nology projects such as EuroMatrix and EuroMatrix+
(since 2006) and iTranslate4 (since 2010), which use ba-
sic and applied research to generate resources for estab-

lishing high-quality solutions for all European languages.

These selective funding efforts have led to a number of
valuable results. For example, the translation services
of the European Commission now use the Moses open
source machine translation software, which has been
mainly developed in European research projects. How-
ever, these projects never led to a concerted European
effort through which the EU and its member states sys-
tematically pursue the common goal of providing tech-
nology support for all European languages. Figure 1
depicts the languages that have been studied by Lan-

guage Technology researchers in 2010, taking into ac-

count major conferences and journals. It illustrates how
technology research has focussed mainly on English fol-
lowed by Chinese, German, French, and a few other big-
ger languages. Many European languages are without
any reference whatsoever, e. g., Slovak, Maltese, Lithua-
nian, Irish, Albanian, Croatian, Macedonian, Montene-

grin, Romansh, Galician, Occitain, or Frisian.

Research activities have tended to be isolated, delivering
valuable results, often failing to make a decisive impact on
the market. Even worse, in many cases research funded in
Europe eventually bore fruit outside Europe. Google and
Apple have been noteworthy beneficiaries. In fact, many
of the predominant actors in the field today are privately-

owned for-profit enterprises based in North America.

Statistical methods have been succesful, scaling to many
languages and application domains but in many cases
reached a performance plateau and inclusion of and com-
bination with deep linguistic methods and insights is seen

as a promising a way forward.

In the pure statistical approach, sentences are automati-
cally translated by comparing each new sentence against
thousands of sentences previously translated by humans;
the quality of the output largely depends on the size and
quality of the available data. While the automatic trans-
lation of simple sentences in languages with sufficient
amounts of available textual data can achieve useful re-
sults, statistical methods are likely to fail in the case of lan-
guages with a much smaller body of sample data or in the
case of new sentences with complex structures. Analysing
the deeper structural properties of languages is a promis-
ing avenue if we want to build applications that perform

well across the entire range of European languages.

Europe now has a well-developed research base. Through
initiatives like CLARIN and META-NET the research
community is well-connected and engaged in along term
agenda that aims gradually to strengthen language tech-
nology’s role. Yet at the same time, our position is worse

compared to other multilingual societies. Despite fewer
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financial resources, countries like India (22 official lan-
guages) and South Africa (11 official languages) have set
up long-term national programmes for language research
and technology development.

What is missing in Europe is a lack of awareness and of
political determination and courage that would take us to
aleading position in this technology area through a con-
certed funding effort, a major dedicated push.

Drawing on the insights gained so far, today’s hybrid lan-
guage technology mixing deep processing with statistical
methods should be able to bridge the gap between all Eu-
ropean languages and beyond. In the end, high-quality
language technology will be a must for all of Europe’s lan-
guages for supporting the political and economic unity
through cultural diversity.

Language technology can help tear down existing barri-
ers and build bridges between Europe’s languages. In the
digital age, communication with people and machines,

as well as the unrestricted access to the knowledge of the
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Latin
Marathi
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Serbian
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German, Swiss

Catalan-Valencian-Balear

of the Journal of Computational Linguistics and the

world should be possible for all languages.

The European LT community is dedicated to fulfilling
the technology demands of the multilingual European
society and to turn these needs and the emerging business
opportunities into competitive advantages for our econ-
omy. To this end, we have developed this Strategic Re-
search Agenda based on a shared vision and careful plan-

ning involving the major stakeholder communities.

In the first chapters we analyse the multilingual technol-
ogy needs arising from the multicultural setup of our con-
tinent with its emerging single digital market. We also dis-
cuss the current state of technologies for European lan-
guages and the situation of the provider industries. The
two core chapters of this document summarize our shared
vision of the role of language technology in the year 2020
in non-technical terms (Chapter 5, p. 28 ff.) and outline
three priority themes for large-scale research and innova-

tion (Chapter 6, p. 37 f1.):



1. Translation Cloud — Services for instantaneous reli-
able spoken and written translation among all Euro-
pean and major non-European languages

2. Social Intelligence and e-Participation — under-
standing and dialogue within and across communities
of citizens, customers, clients, consumers

3. Socially Aware Interactive Assistants — analysis and

synthesis of non-verbal, speech and semantic signals

These thematic directions have been designed with the
aim of turning the joint vision into reality and to let-
ting Europe benefit from a technological revolution that
will overcome barriers of understanding between people
of different languages, between people and technology
and between people and the accumulated knowledge of
mankind.

The three priority research themes build the bridge be-
tween societal needs, LT applications, and concrete
roadmaps for the organization of research, development
and scientific innovation. The priority themes are contex-
tualized in the networked information society and cover
the main functions of language: storing, sharing and us-
ing of information and knowledge, as well as improving
social interaction among humans and enabling social in-
teraction between humans and technology. As multilin-
gualism is at the core of European culture and becoming
a global norm, one theme is devoted to overcoming lan-
guage barriers.

We also present ways in which research and innovation
need to be organized, in order to achieve the targeted
breakthroughs and to benefit from the immense eco-
nomic opportunities they create. Core components of
the sketched strategy are novel modes of large-scale col-
lective research and interaction among the major stake-
holder constituencies: research in several disciplines,
technology providers, technology users, policy makers
and language communities. Effective schemes for shar-

ing resources such as data, computational language mod-

els, and generic base technologies are also an integral part
of the designed strategy. Of central importance is a rapid
and effectual flow of intermediate results into commer-
cially viable solutions of societal impact contributing to
the fertile culture of technological, social and cultural in-
novation targeted by the Digital Agenda [5] and the pro-
grammes Connecting Europe Facility (CEF) [11] and
Horizon 2020 [10].

The three priority research themes presented in this
Strategic Research Agenda are mainly aimed at the pro-
gramme Horizon 2020 which is foreseen to run from
2014 until 2020. The more infrastructural aspects, plat-
form design and implementation and concrete language
technology services are aimed at the programme Con-
necting Europe Facility. Our suggestion for integrating
multilingual technologies into the wider CEF framework
is to develop innovative solutions that enable providers
of online services to offer their content and services in as
many EU languages as possible, in a most cost effective
way. These services are to include public services (e. g.s
eGovernment, eHealth, eCulture and open data portals),
commercial services and user-generated content. An in-
tegral component of our strategic plans are the mem-
ber states and associated countries: it is of utmost im-
portance to set up, under the overall umbrella of our
SRA and priority research themes, a coordinated initia-
tive both on the national (member states, regions, associ-
ated countries) and international (EC/EU) level, includ-
ing research centres as well as small, medium and large
enterprises who work on or with language technologies.
Only through close cooperation and tightly coordinated
collaboration can we realise the ambituous plan of re-
searching, designing, developing and putting into prac-
tice a European platform that supports all citizens of Eu-
rope and beyond by providing, among others, sophisti-
cated services for communication across language barri-

CrS.



MULTILINGUAL EUROPE:

FACTS, CHALLENGES, OPPORTUNITIES

2.1 EUROPE'S LANGUAGES IN
THE NETWORKED SOCIETY

Europe’s more than 80 languages are one of its richest
and most important cultural assets, and a vital part of its
unique social model [6]. While languages such as En-
glish and Spanish are likely to thrive in the emerging digi-
tal marketplace, many European languages could become
marginal in a networked society. This would weaken Eu-
rope’s global standing, and run counter to the goal of en-
suring equal participation for every European citizen re-
gardless of language. A recent UNESCO report on mul-
tilingualism states that languages are an essential medium
for the enjoyment of fundamental rights, such as political
expression, education and participation in society [17].
From the very beginning, Europe had decided to keep its
cultural and linguistic richness and diversity alive during
the process of becomingan economic and political union.
For maintaining the policy of multilingualism, the EU’s
institutions spend about one billion Euros a year on trans-
lating texts and interpreting spoken communication. For
all European economies the translation costs for compli-
ance with the laws and regulations are much higher.

A single European market that secures wealth and social
well-being is possible, but linguistic barriers still severely
limit the free flow of goods, information and services.
With the increased number of EU members and the gen-
eral trend towards timely trans-border interaction, ev-
eryday communication between Europe’s citizens, within

business and among politicians is more and more becom-

ing confronted with language barriers. Many Europeans
find it difficult to interact with online services and partic-
ipate in the digital economy. According to a recent study,
57% of internet users in Europe purchase goods and ser-
vices in languages that are not their native language (En-
glish is the most common foreign language followed by
French, German and Spanish). 55% of users read con-
tent in a foreign language while only 35% use another
language to write e-mails or post comments on the web
[18]. A few years ago, English might have been the lin-
gua franca of the web — the vast majority of content on the
web was in English — but the situation has now drastically
changed. The amount of online content in other Euro-
pean (as well as Asian and Middle Eastern) languages has
exploded. Already today, more than 55% of web-based

content is not in English.

The fragmentation of languages on the web is high-
lighted by a study carried out by Google [19]. Figure 2
shows cross-lingual links excluding the English language,
demonstrating that many European languages are prac-
tically isolated on the web. Figure 3 shows the Euro-
pean language communities of Twitter: the map was cre-
ated by identifying automatically the languages millions
of tweets are written in and placing them onto a map us-
ing their GPS-coordinates [20]. To a large degree the re-
sulting map replicates Europe’s language borders — and

barriers.

Surprisingly, this ubiquitous digital divide due to lan-

guage borders and language barriers has not gained much
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public attention. Yet, it raises a very pressing question:
Which European languages will thrive in the networked

information society, and which are doomed to disappear?

The European market for translation, interpretation and
localisation was estimated to be 5.7 billion Euros in 2008.
The subtitling and dubbing sector was at 633 million Eu-
ros, language teaching at 1.6 billion Euros. The overall
value of the European language industry was estimated at
8.4 billion Euros and expected to grow by 10% per year,
i. e, resulting in an approx. 16.5 billion Euros in 2015 [8].
Yet, this existing capacity is not enough to satisfy current
and future needs, e. g., with regard to translation [21]. Al-
ready today, Google Translate translates about the same
volume per day that all human translators on the planet

translate in one year [22].

Despite recent improvements, the quality, usability and

integration of machine translation into other online ser-

vices is far from what is needed. If we rely on existing tech-
nologies, automated translation and the ability to pro-
cess a variety of content in a variety of languages — a key
requirement for the future internet — will be impossi-
ble. The same applies to information services, document
services, media industries, digital archives and language
teaching. There is an urgent need for innovative tech-
nologies that help save costs while offering faster and bet-

ter language services to the European citizen.

The most compelling solution for ensuring the breadth
and depth of language usage in the Europe of tomor-
row is to use appropriate technology. Still, despite re-
cent improvements, the quality and usability of current
technologies is far from what is needed. META-NET has
conducted an analysis on the current state of the official
EU languages as well as other important European lan-

guages with special emphasis on their language technol-
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ogy support. The result of this analysis is published in a
series of white papers [14] showing that, already today,
especially the smaller European languages suffer severely
from under-representation in the digital realm. More-
over, there are tremendous deficits in technology support
and significant research gaps for all languages. For exam-
ple, machine translation support for 23 out of the studied
30 languages was evaluated as having limited quality and

performance, which is an alarming result!

2.2 HOW CAN LANGUAGE
TECHNOLOGY HELP?

One way to overcome language barriers is to learn for-
eign languages. Yet without technological support, mas-
tering the 23 ofhicial languages of the EU and some 60
other European languages is an insurmountable obstacle
for Europe’s citizens, economy, political debate, and sci-
entific progress. The solution is to build key enabling
technologies: language technologies (LT) will offer all
European stakeholders tremendous advantages, not only

within the single market, but also in trade relations with



non-European countries, especially emerging economies.
Language technologies will eventually serve as the bridge
between Europe’s languages.

Language technology is a key enabling technology for
the knowledge society. LT supports humans in everyday
tasks, such as writing e-mails, searching for information
online or booking a flight. It is often used behind the
scenes of other software applications. We benefit from

language technology when we

» use spelling checkers in a word processor;
» check product recommendations in an online shop;
» hear the spoken instructions of a navigation system;

= translate web pages with an online service.

Several popular language technology services are pro-
vided by American companies, some of them free of
charge. The recent success of Watson, an IBM computer
system that won against human candidates in the game
show Jeopardy, illustrates the immense potential of lan-
guage technology. As Europeans, we urgently have to ask

ourselves a few crucial questions:

= Can we afford our information, communication and
knowledge infrastructure to be highly dependent
upon monopolistic services provided by US compa-
nies?

» What is Europe’s fallback plan in case the language-
related services provided by US companies that we

rely upon are suddenly switched oft?

= Are we actively making an effort to compete in the
global landscape for research and development in lan-
guage technology?

= Can we expect third parties from other continents
to solve our translation and knowledge management
problems in a way that suits our specific communica-

tive, societal and cultural needs?

» Can the European cultural background help shape

the knowledge society by offering better, more secure,

more precise, more innovative and more robust high-

quality language technology?

We believe that Language Technology made in Europe will
significantly contribute to future European cross-border
and cross—language communication, economic growth
and social stability while establishing for Europe a world-
wide, leading position in technology innovation, secur-
ing Europe’s future as a world-wide trader and exporter

of goods, services and information.

2.3 LANGUAGE TECHNOLOGY
AND SOCIETAL CHALLENGES

With regard to the future information society there is a
strong likelihood that the revolution in communication
technology will bring people speaking different languages
together in new ways. This is putting pressure on individ-
uals to learn new languages and especially on developers
to create new technology applications. In a global econ-
omy and information space, more languages, speakers and
content interact more quickly with new types of media.
The current popularity of social media (Wikipedia, Face-
book, Twitter, YouTube, Google+, Pinterest, Instagram
etc.) is only the tip of the iceberg.

Many societal changes and economic trends confirm the
urgent need to include sophisticated language technol-
ogy in our European information and communication
technology (ICT) infrastructure. Research, develop-
ment and innovation efforts in LT must increase to go
beyond what is possible today.

Linguistic, Commercial and Knowledge Barriers. A re-
cent study on cross-border online commerce in the EU
clearly indicates that language barriers are economic bar-
riers [23]. Only 59% of retailers can handle transactions
in more than one language. Translation and localisation
costs must be drastically lowered before broad participa-
tion in Europe’s single digital market is a reality. Multilin-

gual language technology is the key, especially for SMEs.



At the same time, user expectations are increasing: 81% of
all internet users think that websites run in their country
should also be available in other languages. 44% of Euro-
pean users think they miss out on interesting information
because websites are not available in a language they un-
derstand [18]. These facts can no longer be ignored. The
availability of reliable LT can help establish a potentially
vast market for information as well as consumer and en-

tertainment goods in any language.

Ageing Population. Demographic changes suggest the
need for more assistive technologies, especially those that
drastically improve spoken language access. An aging
population requires technology that can help master ev-
eryday situations and provide proactive guidance. Such
technologies could answer the question, “Where did I
leave my glasses?” The economic cost of demographic
changes will also mean that more health care services and
support systems will be required in our homes. Ambi-
ent assisted living (AAL) technologies can greatly benefit
from a personalised, spoken method of interaction that
is possible due to recent developments in the field of dia-

logue systems and interactive assistants.

People with Disabilities. The way we deal with disabil-
ities has changed dramatically in the last 20 years. It
shifted from an approach based on assistance, recovery
or maintenance of functional capabilities to the goal of
full integration. New technologies can help us reach the
ambitious goal of achieving equal opportunities and pro-
moting independent living. Language technologies al-
ready help people with disabilities to participate in soci-
ety. Noteworthy examples include screen readers, dicta-
tion systems and voice-activated services. In addition to
the social aspect there is a huge commercial market for fu-
ture technologies such as, for example, full dialogue sys-
tems and interactive assistants, sign language recognition
and synthesis, automatic translation, summarisation and
content simplification. Approximately 10% of Europeans

(50 million citizens) have permanent disabilities.

Immigration and Integration. According to the United
Nations’ International Migration Report 2002, 56 mil-
lion migrants lived in Europe in 2000 [24]. The number
of migrants has grown roughly to 60 million people to-
day. Facilitating communication, providing access to in-
formation in foreign languages and helping people learn
European languages can help better integrate migrants
into European society. In fact, speech and language tech-
nologies ca