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Abstract

The primary objective of the ELE project is to prepare the European Language Equality Pro-
gramme, in the form of a strategic research, innovation and implementation agenda (SRIA)
as well as a roadmap for achieving full digital language equality in Europe by 2030. As a
project from the community for the community, the consortium wants to ensure all voices
are heard and taken into account for the ELE SRIA and roadmap. An online-survey, target-
ing in particular LT researchers and developers, was shared in June-October 2021. A total of
333 responses was collected. 54 members of the European Language Grid (ELG) community
filled in the survey. This report documents the findings from this survey as well as the in-
put shared in a round of follow-up expert interviews with other representatives of the ELG
community. The survey was divided into four main parts and entailed 45 questions in total.
The survey investigated 1) demographic information, 2) language coverage, 3) evaluation of
the current situation and 4) predictions and visions for the future.

For the expert interviews a diverse set of 20 LT representatives from mainly industry, but
also research and the European institutions was selected. Every interview lasted approxi-
mately 20-30 minutes. The interview questions dived into the interviewees’ backgrounds,
the domains they work in and the languages they cover. Further, their thoughts and ideas
on European LT research and development until 2030 were evaluated. They elaborated on
how to do justice to all European languages, ways how to position European LT on a global
level and the key challenges towards establishing a long-term LT programme.

1. Introduction

This document reports on the results and findings of a consultation with representatives of
the Language Technologies (LT) community, i. e., industry as well as research and academia,
conducted by the European Language Equality (ELE) project. The results documented in
this report will serve as input for a strategic research and innovation agenda and roadmap
to tackle the striking imbalance between Europe’s languages in terms of the support they
receive through language technologies by 2030.

The ELE project collected the views of European researchers and developers to consolidate
their perspectives regarding the strengths and weaknesses of the field and also regarding the
measures that need to be employed, so that all European languages are equally supported
through technology by 2030. This diverse group of stakeholders comprises:

* academic and industrial researchers in the field of LT/NLP —beyond pure research, they
develop algorithms, pre-commercial LT prototypes, applications and systems;

* innovators and entrepreneurs who commercialise LT to address the needs of digital
content analysis and generation, pertinent content transformation and dissemination,
as well as enhanced human-machine interaction.

Due to the multi- and interdisciplinary nature of Language Technology, which stands at
the intersection of Linguistics and Computational Linguistics, Computer Science and Artifi-
cial Intelligence, while at the same time it encompasses methods and findings from Cognitive
Science and Psychology, Mathematics, Statistics, Philosophy and more, the ELE stakeholders
group of LT developers also includes neighbouring disciplines, especially Al and Digital Hu-
manities as well as Social Sciences and Humanities (DH/SSH). To reach out to this diverse
and extensive group of stakeholders, the partners of the ELE consortium mobilised various
European networks, associations, initiatives and projects, covering research and industry.

WP2: European Language Equality — The Future Situation in 2030 1
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Although the methodology and instruments utilised have been common to all stakeholders,
the present report covers and analyses the subset of responses and input from members of
the European Language Grid (ELG) community.

1.1. About the European Language Grid (ELG)

The European Language Grid (ELG)! cloud platform is targeted to evolve into the primary
platform for Language Technology in Europe. Its aim is to provide one umbrella platform
for all Language Technologies developed by the European LT community, including research
and industry, addressing a gap that has been repeatedly raised by the by the European Par-
liament (STOA, 2017; European Parliament, 2018) and by the European LT community in a
number of strategy papers throughout the years (Rehm and Uszkoreit, 2013; Rehm et al.,,
2016b; Rehm, 2017; Rehm and Hegele, 2018; Rehm et al., 2020b,a).

The ELG is meant to be a virtual home and marketplace for all products, services and or-
ganisations active in the LT space in Europe (Rehm et al,, 2020a). It enables the European
LT community to deposit and upload their technologies and data sets and to deploy them
through the grid. The platform can be used by all stakeholders to showcase, share and dis-
tribute their products, services, tools and resources. At the point of writing, the ELG is still
funded by the EU (2019-2022); it will establish a legal entity in the first half of 2022, so that
the platform can continue to provide access to the commercial and non commercial tools
and services as well as language resources it hosts.

In a wider context, the ELG is also meant to support digital language equality in Europe
(STOA, 2017; European Parliament, 2018), i.e., to create a status quo in which all languages
are supported through technologies equally well. The current imbalance is characterised
by a stark predominance of LRTs for English, while almost all other languages are only
marginally supported and, thus, in danger of digital language extinction (Rehm and Uszkor-
eit, 2012; Kornai, 2013; Rehm et al., 2014, 2016a; Berzins et al., 2019).

2. Methodology and instruments

The views of ELG members were elicited by utilising two main instruments: an online survey
(Section 2.1) and a follow-up round of interviews (Section 2.2).

2.1. Online survey

The survey addressed to LT researchers and developers sought to elicit the respondents’
views in a structured way that facilitates the analysis, consolidation and integration of the
collected feedback into the ELE SRIA and roadmap.

It encompassed 45 questions in total, some of the questions depend upon previous an-
swers. As a result, a respondent was presented with 32 (minimum) to 45 (maximum) ques-
tions, including the “if other” questions. 35 questions were mandatory and 27 were closed
questions (single or multiple choice) (see Table 1).

The survey was structured in four main parts:

* Part A. Respondents’ profiling: The first part included 13 questions for the demo-
graphic profiling of respondents with emphasis on characteristics relevant to the task
athand, i.e.,

— Country

1 https://www.european-language-grid.eu
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Mandatory Optional Total

Closed 24 3 27
Open-ended 2 16 18
Total 26 19 45

Table 1: Types of survey questions

- Affiliation

- Type of organisation

— LT areas that the respondent is mainly active in

- Participation/membership in networks/associations

- Sectors/domains that the respondent is active in (if relevant)

» Part B. Language coverage: The second part investigated the degree of coverage of the
European languages by the respondents’ current research and development activities,
ie,

- languages currently supported in research/products/services

- languages planned to be supported in the short-/middle-term

— factors that influence the respondents’ decision with regard to language cover-
age/support

* Part C. Evaluation of current situation: This part included questions that sought to
elicit the respondents’ evaluation of the current situation of the LT research and devel-
opment, the strengths, gaps and challenges that the European LT community is facing,
i.e,

- gaps in terms of: a) technologies, b) tools/applications, and c) resources, especially
with regard to specific languages

- LT areas where the European LT community excels

- main perceived challenges and obstacles that should be overcome

* Part D. Predictions and visions for the future: The fourth part of the survey is the
forward-looking section that investigated ideas, predictions and wishes of the LT com-

munity about how the LT field as a whole will achieve to equally support all European
languages by 2030, i. e.,
— policies/instruments that could contribute to speed up the effective deployment of
LT in Europe equally for all languages

— prediction of future opportunities for LT in basic and applied research (scientific
vision) and in innovation and the industry

— expectations of the community with regard to the challenges an ELE programme
can address by 2030

* Follow-up: The last three questions asked the respondent’s permission to be contacted
for an interview and, given an affirmative answer, his/her contact details.

The survey was designed, set up and published on the EU Survey platform.? The full survey,
as published online, is presented in Appendix A (p. 22 ff.).

2 https://ec.europa.eu/eusurvey/runner/ELE-LTdevs
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The survey was distributed through emails to all members of the European Language Grid
(ELG). It was also advertised through the ELG, ELE and ELT websites,® as well as through the
ELT social media accounts on Twitter and LinkedIn.

The survey was opened on 17 June 2021 and closed on 18 October 2021. In total, 333 re-
sponses have been collected, out of which 54 respondents indicated that they are members
of the European Language Grid (ELG). This subset of responses, representing the views of
participants in the European Language Grid (ELG) initiative, is analysed in this report.

2.2. Interviews

For the interviews a diverse shortlist of LT representatives from mainly industry, but also
research and the European Institutions was compiled. Participants were invited to sched-
ule an online interview or submit their interview in written form. For both versions of the
interview, guidance and instructions were offered. In total, 20 people were interviewed,
14 of which have an industry background, four mainly work in research and two work for
the EU and represent the administrative level. Finding the right balance between industry,
research and administration was a decisive factor when choosing the final candidates. More-
over, we aimed for a good geographical coverage to ensure wide language coverage as well
as diversity in opinion and experience. Table 2 shows the countries of the organisations the
interview candidates work for. With regard to the specific language related questions, it al-
lowed us to get perspectives on the bigger European languages such as English, Spanish and
German but also some less supported languages such as Irish or Icelandic.

Country Number of interviewees

N

Austria
Belgium
Denmark
Finland
Germany
Greece
Iceland
Ireland
Spain
Sweden
Switzerland
USA

R R R O N N

Table 2: Number of interviews by country

Every interview lasted approximately 20-30 minutes. Each interviewee was asked the ex-
act same set of questions with the options of adding questions or important remarks wher-
ever they saw fit.

3. Analysis of responses to survey questions

This section analyses 54 survey responses that we received from participants associated with
the ELG initiative. Section 3.1 outlines their profiles. Language coverage is reviewed in Sec-
tion 3.2. Section 3.3 summarises the main opinions on the current situation. Predictions and
visions for the future are discussed in Section 3.4.

3 https://www.european-language-grid.eu, https://www.european-language-equality.eu, https://www.european-
language-technology.eu
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M Research center (independent from any other
academic organisation)

University or other academic research
organisation

Large enterprise

SME

u Other

Figure 1: Type of organisation

3.1. Respondents profiles

One major goal of this survey was to bring the European LT community together and hence
reach a wide and demographically distributed audience. The respondents represent 42 dif-
ferent organisations, out of which 67% are research or academic institutions, the remaining
ones are industry practitioners or independent research centres (Figure 1). The headquar-
ters of these organisations are located in 32 different countries, with most responses from
1) Germany, 2) Finland, 3) France, and 4) Romania. Detailed statistics of the breakdown of
organisation types and countries are provided in Appendix B (Tables 5 and 6).

The respondents are mainly active in the following LT areas (by order of frequency): 1)
Basic natural language processing services (POS tagging, parsing, named entity recognition
etc.), 2) Language resources (data production, data aggregation), and 3) Translation technolo-
gies (Machine Translation, translation memories management, CAT tools) (Figure 2; see also
Appendix B, Table 8).

The technologies, products or services offered by the respondents’ organisations are used
in a number of diverse domains, a finding that demonstrates the applicability of LT in prac-
tically all economic sectors. The top 3 domains indicated by the respondents were 1) Infor-
mation and communication technologies, 2) Arts, culture and other services and 3) Health.
See also Appendix B, Table 7 for a list of all sectors.

3.2. Language coverage

The 54 respondents listed a total of 32 different languages they actively include in their re-
search and development work and for which they offer languages services, software, re-
sources, models etc. The 5 most frequently mentioned languages are English, German, French,
Spanish and Italian. Figure 3 displays all 32 languages and the number of times they were
mentioned.

In addition, it was mentioned 13 times that other languages are also part of the portfolio.
These other languages include, among others, languages spoken in the Middle East and Asia
with Arabic being the most frequently mentioned one. Sign language was also mentioned.

WP2: European Language Equality — The Future Situation in 2030 5
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Basic natural language processing services
Language resources: data production, data aggregation m
Translation technologies
Text analytics and mining, information extraction, text classification
Speech technologies
Research infrastructures
Conversational systems
Search and information retrieval technologies

Language resources: data distribution, data marketplace

Other

Figure 2: LT areas in which the respondents conduct research or develop tools and services

To get an idea of the current gaps and the focus of future work, respondents were asked
about the languages their organisation does not yet support, but plans to support in the next
three years. Respondents mentioned another 43 languages they would like to add to expand
their portfolio of languages (Figure 4).

When considering the development and expansion plans with respect to language cover-
age the top three drivers for the decision to support additional languages are very different
for research centres and universities as opposed to companies. Table 3 shows the detailed
break down of answers, showing a clear tendency for universities and research centres to
be driven by research and scientific interest. Available funding and investment also plays a
pivotal role. The availability of language resources and human experts for these languages
factorin, too. The latter is also true for companies. While there is not sufficient data to gener-
alize the driving factors for companies, market interest and demand by users or consumers
are what seems to influence decision-making. For SMEs, more than big organisations, fund-
ing and investment opportunities are also to be considered.

Drivers Research center University Large enterprise SME
Market interest/demand 4 9 1 8
Research/scientific interest 6 31 0 1
Available funding/investment 3 23 1 5
Availability of human experts 0 12 0 1
Availability of language resources 5 16 1 4
Availability of technologies/tools 2 4 0 3
Other 0 12 0 1

Table 3: Mentions of the top drivers for the decision to support additional languages

WP2: European Language Equality — The Future Situation in 2030 6
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English
German
French
Spanish
Italian
Other
Romanian
Danish m
Portuguese m
Dutch
Swedish
Polish
Greek B
Slovenian B
Norwegian B
Bulgarian B
Croatian B
Icelandic B
Slovak B
Lithuanian B
Finnish B
Catalan
Hungarian
Czech
Estonian
Maltese
Serbian a
Irish a
Latvian a
Basque
Galician
Luxembourgish
Welsh

0 5 10 15 20 25 30 35 40 45

Figure 3: Languages supported by the respondents’ organisations in their research and de-
velopment activities

3.3. Evaluation of current situation

To evaluate the current situation participants were asked about their opinion on certain chal-
lenges and obstacles. They had the option to either strongly agree, agree, disagree, strongly
disagree or express no opinion at all. A detailed numerical list of all answers can be found
in Appendix B (Table 9). Respondents were also given the opportunity to elaborate on the
obstacles and challenges indicated in the previous question and/or add any other obsta-
cle/challenge not previously listed as part of a free text question.

Overall, we received almost uniform agreement that basic research is still necessarily
needed. There was equally strong agreement on the inadequate recognition of the impor-
tance of multilingualism. This is reflected in the previously outlined fact that adequate lan-
guage coverage only exists for a handful of European languages that have big speaker com-
munities (see Section 3.2). The interviews we conducted (see Section 4) also reflect this view.
In a large-scale survey on LT conducted in 2017 with more than 600 participants one of the
biggest challenges identified was that European Language Technology is facing digital ex-
tinction for languages with smaller numbers of speakers. With the dominance of the En-
glish language, researchers are often given little incentive to focus on smaller or minority
languages. Many of the respondents of the 2017 survey stressed the importance of keep-

WP2: European Language Equality — The Future Situation in 2030 7
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Other E
Portuguese

English

French
Basque
Galician
German
Polish
Hungarian
Romanian
Irish
Italian
Spanish
Swedish
Luxembourgish
Maltese

Norwegian
Bulgarian
Catalan
Greek
Croatian
Czech
Icelandic
Serbian
Danish
Slovak
Dutch
Slovenian
Latvian
Estonian
Lithuanian
Finnish
Welsh
Indonesian
Burmese
Thai
Gujarati
Marathi
Hindi
Khazakh
Pashtu/Dari

Hebrew

IOOODDOODOSDDOEDODODEDDEDEEEE

Ukrainian

0

H
~
w
IS
»
o
N

Figure 4: Languages not supported yet by the respondents, but included in their develop-
ment plans for the next three years

ing multilingualism in Europe alive (Rehm and Hegele, 2018). Looking at the situation in
2021/2022 from an economic perspective, more than 90% lament the fact that there are in-
sufficient markets to justify investments in LTs for smaller languages. There is also a lot of
rising demand for sign languages, especially as accessibility rules and laws become stricter.
However, currently there is little funding to develop technologies for sign languages.
Frequently discussed when it comes to research in Europe is the observation that many
early stage researchers are attracted by non-European companies which offer higher com-
pensation, but also more elaborate research conditions. However, the claim that brain drain
is a very present problem, was not shared by the respondents of this recent survey. More
than 50% disagreed with the statement which leads us to conclude that people just start-
ing their career do consider Europe an option as a place to work. Nevertheless, almost all
participants agree that there is competition with big non-European companies and market
disruption caused by global players. An interesting point that was mentioned is the risk
of talent/brain drain, if we equate Language Technology with Machine Learning (ML). Sim-
plified, LT is just one of many hard challenges for ML. Conversely, ML is just one of many
tools/methods in LT. But there is a risk that, if we stop educating LT and go for ML first, we’ll

WP2: European Language Equality — The Future Situation in 2030 8
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grind to a halt when the generic ML methods used now cannot take the state of the art in LT
any further.

The fragmentation of the LT industry which has been the subject of various reports and
research agendas of the last decade (Rehm and Hegele, 2018; Rehm, 2015, 2016, 2017), is still
a non-solved obstacle. More than three quarters of the survey participants strongly agree
or agree that it remains a challenge to this day. Individual answers emphasise that we need
to establish conditions that create strength out of many small pieces and provide an ecosys-
tem for growth. In this context, a lack of coordination and missing links between research,
LT vendors, integrators and customers is also visible for the large majority of participants.
Funding application procedures for small companies need to be facilitated. A lack of time
and money makes applying for most types of funding impossible. The insufficiency of public
procurement is also considered an obstacle by a considerable number of respondents.

The answers outlined above are in line with some of the main findings from the 2017 sur-
vey (Rehm and Hegele, 2018), i. e., that awareness for the LT potential in Europe on a political
level is more important than ever before. The European LT community is in a place where
change is needed to compete with innovative approaches, systems and tools built overseas.

It was also encouraged that industry-oriented initiatives such as ELG need to be strength-
ened. The EU needs to support the implementation of Europe’s own language processing
infrastructure. Easy access to massive (quality) data and HPC, currently available almost
exclusively to big tech companies, is crucial. Especially with the emergence of large-scale
pre-trained models, access to HPC by small and medium-sized companies is critical in order
for them to stay up-to-date with latest developments.

Also discussed by a few of the respondents are the challenges that smaller companies face.
There aren’t many easily accessible EU funding instruments that consider small companies
with innovative research ideas. Receiving funding is a demanding and slow process that puts
bigger companies at an advantage. The same is true for low-resourced communities. Often
there is little awareness by the wider research community of the added value of providing
solid solutions for low-resourced languages. The cost of developing LT for a specific language
is inversely proportional to the number of its speakers, for languages with larger numbers
of speakers the LRs can be collected in an easier manner since, e.g., 80 million speakers
produce much more online text in a day, than two million speakers. Industry often finds a
commercial interest in pre-competitive investments for “larger” languages, while this would
rarely be the case for “smaller” ones. Given this situation, the role of additional investors
for the development of LT for less-resourced languages should be played by public funding
agencies, both at national and EU level.

3.4. Predictions and visions for the future

We were also interested in the respondents’ views on the measures and instruments that
are deemed effective as well as the key challenges that a future large-scale ELE programme
should address. Similar to Section 3.3 on the evaluation of the current situation, survey par-
ticipants had the option to rate a number of policies and instrument as either very effective,
effective, slightly effective or not effective at all. A detailed numerical list of all answers can
be found in Appendix B (Table 10). In addition, respondents were given the opportunity to
elaborate on other policies/instruments not listed as part of the question, but which could
be effective in speeding up the development and deployment of LT in Europe equally for all
languages. The responses were provided as free text.
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A large-scale, long-term funding programme until 2030

To dive a bit deeper into the opportunities that a large-scale, long-term funding programme
dedicated to European Language Technology would offer, we asked participants what they
consider as key challenges with regard to basic and applied research and innovation.

As for basic and applied research the most frequently mentioned areas and tasks where re-
search is needed include language data collection (text, dialog, other forms of interactions),
speech analysis, Al, human-computer interaction, machine learning, robotics, natural lan-
guage understanding and processing tasks such as machine reading, text analysis, machine
translation, chatbots, virtual assistants, summarisation, etc. Innovation includes concen-
trating on multidisciplinary approaches, developing actual language understanding with al-
ternative methods. It was argued that statistical methods have reached their limits, as they
only work for some very narrow tasks and specialised purposes and that, in order to achieve
deep language understanding, we need to finance and investigate fields, such as cognitive
Al, symbolic Al pattern-based Al further. On a technological level that includes investing in
the development of new (scientific/technological) methodologies for transfer/adaptation of
resources/technologies to other domains and languages.

The current fragmentation of the LT industry poses a challenge to basic and applied re-
search (see Section 3.3). It is necessary to start building common data and product spaces
(such as ELG and ELRC), LT business network spaces, foster small and medium LT businesses
through public procurement, strengthen SME-research ties, create conditions for growth and
scaling of SMEs beyond their often small national or language foci. Not only is it a challenge
to bring together all European countries under the same umbrella programme, but agreeing
upon a number of strategic objectives along a small number of axes and dimensions and
making sure that the R&D activities are synchronised is difficult, too. Providing sufficient
compute resources is challenging as well as the provision of digital infrastructure to support
the umbrella programme. The ELG is a suitable candidate that such a long-term funding um-
brella programme could be built upon. The infrastructure has the potential to become the
de facto standard that the LT community has been discussing for decades.

Challenges with regard to innovation and the LT industry include filling the gaps in LT
support and language resource availability for smaller European languages. The scaling of
language models turned out to be critical to success and only well-resourced organisations
are able to produce massive models of competitive size. Research on building models is done
almost exclusively by the big tech companies (Google, Facebook, Microsoft, OpenAl, Amazon,
Apple, Baidu etc.). We need a strong public research initiative in the EU. More support for
small and medium EU languages, at least a number of them, is necessary as well as massive
multilingual European models/data. However, for very large models, the compute, data and
memory requirements are so extreme that they are difficult to obtain.

In this context, retention of researchers in the face of much higher income possibilities
with U.S. and Chinese companies/labs is crucial. Since everything starts with education, we
need to empower linguists to better understand computational processes and actually lead
the development of language technologies. Study programs in Computational Linguistics,
also focusing on the emulation of cognitive processes in the human brain, would pave the
way into the right direction.

Policies and instruments

To regain European global excellence and leadership in LT, massive investments in indus-
try and research collaboration for the creation and deployment of innovative LT solutions
are needed. A long-term project of 10 or more years can potentially lead to breakthrough
research and subsequently to the desired leap from simple language processing to deep lan-
guage understanding.
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At the administrative level, a commitment on the side of the EU and national administra-
tions to use European LT is considered crucial. As a starting point, this could be materialised
by making all public services and websites in Europe multilingual, in at least the 24 official EU
languages. Overall, there is a strong tendency to require to strengthen multilingualism with
developing LTs for smaller and less supported languages. Equivalently, it is seen as effec-
tive to raise awareness of the benefits for companies, public bodies, and citizens about the
availability of online services, contents and products in multiple languages. Development
and raising awareness would go hand in hand. It could be also beneficial to impose content
accessibility regulations, e. g., for multimedia subtitling, readability, dubbing, availability of
content in multiple languages in some contexts.

In terms of organisational structures, the creation of national bodies or associations would
be rendered useful that can amalgamate the voices of local players at national level and in-
crease industry visibility at national and European level. Limited visibility is identified as a
key challenges the LT community faces, which in turn affects the LT market size. National
associations, representing the critical mass of the LT industry and supported by current ini-
tiatives, could act as further leverage for awareness raising towards policy makers.

The initiation of investment instruments and accelerator programs targeting LT start-ups
was appreciated, but only rated as moderately effective by more than 20% of respondents.
As far as funding is concerned, an adequate venture capital landscape would help to fund
start-ups. In general, substantial funding approaches for language processing are needed.

Given the importance of a strong foundation in basic research as discussed above, it does
not come as a surprise that a large majority of over 90% of respondents welcomes an in-
crease of the availability of qualified LT personnel and incentives for talent retention. That
also includes reinforcing training and education initiatives, including undergraduate and
masters programmes and vocational training in LT. Multilingualism and language diversity
should also be a focus in schools. Children should get familiar with multilingual technologies
from an early age. In general, language and cultural diversity (dialects, minority languages)
should be supported within a broader context.

The current academic model requires a number of publications at top tier conferences
such as ACL/EMNLP etc. This discourages researchers from spending time on much needed
resource creation because the return on investment is not readily apparent. More venues
like LREC should be valued/promoted to encourage more work in this area. In general, more
awareness in big LT research communities needs to be raised on the issue of digital equality,
e.g., at ACL, EMNLP, COLING, etc. to make results of such research also publishable.

Another valid suggestion was to modernise EU copyright regulations, especially the Direc-
tive on Copyright in the Digital Single Market (2019), to enable the use of copyrighted lan-
guage data for R&D, without infringing the rights of authors, similar to the fair-use principle
in the United States.

4. Analysis of interviews

This section summarises the 20 interviews we led with experts from industry, research and
the European Union. Section 4.1 gives a brief overview of the interviewees’ backgrounds,
the domains they work in and the languages they cover. We then summarise their input
on European Language Technology research and development until 2030, how to do justice
to all European languages, ways how to position European LT on a global level and the key
challenges for a long-term funded LT programme.
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4.1. Background of interview participants

When selecting participants for the interviews we were interested in bringing in individu-
als from a wide variety of organisations, representing the perspective of both industry and
research but also the more political level. The majority of the participants have expertise in
various LT areas, such as Speech Processing, Natural Language Processing, Machine Transla-
tion, Dialogue Systems etc. Companies represented in these interviews usually have an even
more fine-grained focus such as voice biometrics or sign language applications. While most
of the research representatives usually list all disciplines and applications in their curricu-
lum, they often excel in one area such as digital humanities or concentrate on a very specific
under-resourced language. Besides, we also had the chance to talk to a project lead working
on a national LT plan and strategy that was set out to help a less resourced language to get
more visibility. On the level of the European Union we interviewed an expert user and also
trainer with vast experience in the conference interpreting and communication space.

The sectors and domains also cover a wide spectrum. We interviewed representatives
from the media, news and broadcasting sector including institutions such as Deutsche Welle,
the Cultural Broadcasting Archive and the German Federal Association for Al (KI Bundesver-
band e.V.). On the industry side we have companies such as Retresco and Slator which have
been active in the Language Technology area for many years and count as leading compa-
nies in their respective fields. Lingsoft and Vicomtech are good examples for local/regional
companies that develop technologies for local/regional languages. With respect to universi-
ties and research centres we were particularly interested in those located in countries where
the official language is a lesser spoken one, such as the University of Helsinki and the Insight
Centre in Ireland. This resulted in a broad coverage of sectors and domains including the
manufacturing and process industry, the healthcare and medicine sector, digital security,
ICT, media, industry, public administration, bio sciences, computer games, marketing, risk
management, banking, finance, insurance, text analysis and media monitoring and many
subcategories of the above mentioned ones.

All organisations support more than one language. English is usually one of the standard
languages often combined with other big European languages. In addition, many work with
languages spoken in the country or region of residence. For instance Spanish, Basque, Cata-
lan, Galician are mentioned together. The same applies to Scandinavian or Eastern European
languages. Deutsche Welle as a public broadcaster, producing in over 30 languages, covers
more than 100 languages. Some organisations such as the Insight Centre in Galway have
made under-resourced languages such as Irish and various Indian languages their focus.

4.2. European Language Technology R&D until 2030

The interview participants were asked which 3-5 main topics European Language Technol-
ogy research and development (incl. NLP, Al etc.) should concentrate upon until 2030.

One of the most frequently mentioned topics was the availability of large and efficient
multimodal language models. Publicly available language models (for fine-tuning and down-
stream tasks) and resources (datasets for model training and testing) are needed. Large open-
source language models that work for all EU languages would be ideal. Currently, these large
language models still need too much data or cost too much (in terms of compute time). Model
optimisation should focus on neural model compression for low-latency decoding, efficient
CPU-bound neural models, and quality embedded neural models.

While text technologies have long been the focus of NLP, speech technology and speech
resources need more attention. Once speech processing becomes more prevalent, users will
expect human-like understanding of available services. This human capability to accumu-
late accurate context-specific knowledge through conversation needs to be a priority when
developing language-centric Al for speech. Progress in the area of speech applications has
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been made, including the research areas of spontaneous and noise-robust speech recogni-
tion, emotional speech synthesis, speech translation. Also important is the development of
good, natural synthetic voices, allowing users to obtain content in their own spoken lan-
guage. Automatic speech recognition, machine translation and text-to-speech should focus
on a wide variety of languages, including variants and dialects, to keep those alive. It was
also implied to create a standardised audiovisual data space for SMEs and EU research, to
create acoustic models for most EU languages and focus on developing speech recognition
applications such as automated summarisation of speech.

The interviewees also emphasise that it is crucial to focus on language equality and the
needed provisioning of basic technologies and services for languages outside of the often
preferred languages such as English, German, Spanish, and French, ideally through open
models and frameworks. Particular attention should be paid to the many low-resource lan-
guages. Key research questions are, among others, techniques and technologies for how to
leverage multi-modal and multilingual resources to support the development of applications
for languages and language varieties with scarce resources. This would also benefit spe-
cialised application domains that have scarce resources even in a well-resourced language.

Further, question answering and dialogue systems were brought up as areas with im-
mense potential, as there exists a massive industry demand for these kinds of applications.
However, they are still not well addressed and there is a scarcity of available data, including
multi-domain dialogue datasets with anaphora, ellipsis, dialogue acts among other types of
linguistic annotation.

Machine translation is an area still far from being solved. Direct and near-real time speech-
to-speech MT and adaptive MT, where the system learns from linguists’ input, would be de-
sirable as well as low resource MT.

For all work in NLP, the provisioning of high-quality, human-generated open and free
datasets for various languages is a prerequisite for progress in the field. Access to resources
regarding licenses for research needs to be facilitated. In general, more text corpora with
language data need to be made available for research. Shared formats for representing NLP
data and results such as the already existing (ITS 2.0, TAPPICC, etc.) are much needed, since
the heterogeneity of formats remains an issue, hindering interoperability.

Cooperation between industry and research is necessary to utilising the available fund-
ing in the best possible way. But also the connection to everyday usage should not be lost.
Making language technology more accessible to a wide variety of people (e. g., language pro-
fessionals wanting to use it for their work) is key here. We need to raise awareness among
users who do not think they “need” multilingualism. Accessibility, through sign language,
avatar technology, incl. motion capturing and sign language recognition are equally impor-
tant when trying to make LT available and useful to everyone.

4.3. Development and deployment of Language Technology for all
European languages

The interview participants were asked about their ideas (e. g., specific policies or regulations)
on how to speed up the development and deployment of Language Technology in Europe
equally for all European languages.

One suggestion was to require all EC-funded projects to have a language diversity plan
and show how they will ensure that their results are applicable to people who speak lan-
guages other than English. Regulations to strengthen support for minority or low resource
languages and the allocation of funds for their preservation and development of language
technologies could make a real difference.

Also regarding EU projects, it was suggested to make it a requirement that in addition to
having partners from at least three countries, at least three (or more) languages are to be
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supported in the interface of the software application with one of them from a less-widely
spoken language. As has become customary, the partners are from many different European
countries, and with time, the projects will most likely be supporting all EU languages by de-
fault using open source NLP libraries with standard APIs. This will create a real demand
for a marketplace with NLP components like the European Language Grid. Having this as a
required section in applications, and serious consideration of it in the funding phase, could
really change things, generally at little additional cost. Following this approach would also
support the creation of competitive large multilingual language models covering all Euro-
pean languages and other languages with importance to European industry and society.

In general, it is important to position language technology as a field with a long-term de-
mand. For instance, the EU made it a requirement to translate into Irish which has increased
demand for new NLP applications. Unless it is already the case, the EU institutions should
demand an open API to support additional languages when buying software to enable SMEs
to provide support for less-widely spoken languages and to avoid dependence on large in-
ternational software providers with their proprietary in-house palettes of languages.

Regulations to require software companies selling more than a certain amount in the EU
to provide support for the EU official and regional languages could also be a solution, know-
ing that regulatory requirements are a major driver for localisation - bigger than consumer
demand - in certain sectors.

It was also suggested to set up a strategy to construct a multilingual language technol-
ogy benchmark representing common problems for the European industry with all or at
least most of the European languages to achieve technological sovereignty. A European
“SuperGLUE”-style shared benchmark and leaderboard would provide a central target for
the community to work on.

A tool to help speed up the development and deployment would be to regulate the ex-
change of datasets, as that is needed to improve technologies. This could be the provision
of open source language data by the European Commission or Member States to enable a
broader range of developers to train their own models. It is crucial to facilitate making ex-
isting technologies, models and tools (open source and other types) available and enabling
exchange. Too much is not being used that has been developed. If necessary, the use of lan-
guage data for language models from (inappropriate interpretations of) ancillary copyright
law should be exempted.

4.4. Positioning of European Language Technology on a global level

The interviewees were asked for suggestions how to position European Language Technol-
ogy Research and Development strategically on the global level in the long run.

The answers stress that European LT should foster and support multilingualism while
strictly adhering to European values such as privacy by design, transferability, fairness, di-
versity and openness, transparency and accountability, public wealth, individual rights and
collective purposes.

Europe’s strengths lie in catering for multilingual solutions covering all EU languages.
There needs to be a focus on diversity. Languages are valuable for Europe as they contain
our culture and Europe has vast experience in multilingualism (compared to, say, the U.S.),
which is an asset that needs to leveraged. Europe is unique in that there is a large number of
languages, large and small in numbers of speakers, that have high prestige and value in their
local markets. Whereas elsewhere in the world it is easier to disregard minority languages,
in Europe, these languages typically are standard governmental and educational languages
in their local markets. There is lots of diversity in emerging markets such as India and Africa
where NLP could be more quickly adapted if a strong and leading European example existed.

Competing with the budgets of big companies and globally renowned universities is an im-
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possible endeavour at this point. In many application areas of Al including LT, the U.S. and
China are leading, especially in online applications and other end-consumer products and
services. The EC should not focus on competing in these areas until there are industries that
actually stand the chance of competition. However, European Al still has huge opportuni-
ties in Enterprise Al, Al solutions for sustainability, new forms of education, personalised
medicine, intercultural business or citizen participation in political and social processes.
There is still huge potential in the next generation of Al that combines neural learning and
knowledge processing including common sense knowledge. Moreover, Europe has a good
chance to become the leader in trustworthy, responsible, ethical Al but it can only reach this
goal by creating powerful AI/LT applications exhibiting the right properties, not by fabricat-
ing restrictions without being able to demonstrate and follow these in a competitive way.

A particular focus should be put on open ecosystems, fostering publicly available resources
that facilitate innovation and research for both commercial and non-commercial actors —in
contrast to the “locked-in” and not very transparent approach of some of the larger interna-
tional providers. Supporting the development of European open-source solutions should be
a key focus including the development of large AI models and providing them as open-source
to build an ecosystem of data, models and algorithms. There needs to be more delivery of
open-source infrastructure and tools (such as in Stanza or spaCy) with standardised high
quality levels for all European languages, deployed through the European Language Grid.
Making sure that speech and text processing modules for all EU languages with standard-
ised APIs are available through a marketplace like ELG can counteract the dominance of
big international companies that consider only their own standardised language palettes,
neglecting opportunities for less-widely spoken languages.

Moreover, the EU could enable its Member States to acquire LT for their local industries
without depending on non-European technology providers. This stimulates growth in the
LT industry as well as in classical industries. Providing local industries with LT capabilities,
supporting their native languages, and with actionable insights is an excellent opportunity
to strengthen the European market and create technological sovereignty.

In this context, it has been noted that keeping skilled professionals in Europe is a serious
problem. Scenarios where MT or other LT is developed in Europe and European engineers
then get hired overseas with higher salaries and better funded career opportunities have to
be avoided. To support the creation of several core centers of competence for Language Al
and NLP at university-level would be a step in the right direction to keep talent in Europe.
Programmes have to be developed that position language as a STEM subject (science, tech-
nology, engineering, and mathematics) early, rather than keeping it almost exclusively in its
current perception as a subject of the humanities.

Currently, there is potential to do a lot better with exploitation. Streamlining routes to
funding for industrial and academic collaborations would help. Targeted, medium-length
projects with low application overhead and relatively rapid turnaround (like the extremely
well received ELG Open Calls and Pilot Projects) would support this even further. LT R&D
should get a prominent place in EU research and innovation projects, both as a separate
focus as well as part of other AI and related innovation programes, as it is an essential factor
in many areas and applications and it is the first entry point to the citizen.

4.5. Key challenges for a long-term Language Technology funding
programme

The interviewees were asked about the key challenges associated with a large-scale, long-
term funding programme dedicated to European LT research, development and innovation.

One of the key challenges lies in targeting European language equality. Linguistic diversity
and focusing on preserving our culture and history are key pillars. Europe has a responsi-
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bility for the many minority and threatened languages as they are part of our cultural her-
itage. However, current EU projects tend to concentrate on a limited, non-threatened subset
of languages, allowing the technology gap between less-resourced and well-resourced Eu-
ropean languages to grow. A mechanism for encouraging work on non-majority languages
and dialects should be in place (similar to country-level diversity through Inclusiveness Tar-
get Countries in COST actions). Supporting low-resourced, local language variants should be
made more attractive as there is an obvious lack of viable economic opportunity for some
languages. Further, multilingual technologies made in Europe should be demonstrated and
exported in order to help other areas of the world such as regions in Africa or Southeast Asia
to adopt the European model of supranational integration with the preservation of multilin-
gualism, diversity and equality.

Building stronger active co-operations on the strategic and public policy front as well as co-
operations with businesses is critical. Alliances across European R&D and LT providers could
be fruitful, encouraging industry to take more initiative to give ideas and define what con-
sumers need. There are many mid-sized stakeholders and many different contexts in which
to share technology. Connecting tech providers and consumers is key in this intrinsically
diverse environment and the EU should fund this kind of knowledge transfer. Furthermore,
with 24 official languages plus regional and minority languages, providing actual localised
support in projects would add significant effort to any project. Many organisations struggle
with a few languages already, but moving to 25-30 languages would require small compa-
nies to implement the kind of support that typically only large corporations are capable of
providing. Therefore, requiring only internationalisation enablement is more realistic.

Another challenging task is the compilation of data, ensuring data and annotation quality
across languages and application domains. Not only is there a low amount of non-English
labeled data, but not enough data is free to use. Enabling sharing and better use of resources
is absolutely essential. Historical material could also be included more frequently. Most lan-
guages in Europe have long written histories which can be leveraged to increase the histor-
ical depth of collections and language models. Competitive multilingual European language
models and other base technologies that cover at least all EU languages and that can be used
by industry to provide their products and services to all European citizens are much needed.
Many member states are excluded from high-performing language technology due to a lack
of large open-source language models. When working with data, issues of quality related to
gender and race bias need to be taken into account. European LT should work for everyone
and inclusiveness and accessibility are important factors.

Utilising AI with a strategy that is thought through and well funded is another challenge.
Europe should develop large language models. Equal access to LT and Al should be granted
and the playing field should be leveled so that commercial and non-commercial stakehold-
ers alike are not shut out of innovation due to a lack of access and affordability to the (com-
putational) resources necessary to train large language models. Integrating explainable Al
into NLP is still an open challenge. Machine learning models with estimates that are more
transparent to the user are needed. Combining interactive LT (conversational AI) with text,
knowledge and multimedia technologies for a new generation of applications is also an un-
solved challenge. One prerequisite is an accessible European compute infrastructure.

Also, tested and certified reliable accurate context-aware specialised machine translation
for a number of critical use cases such as medical use cases (anamnesis, emergency room,
teleconsulting), security related situations (e. g., immigration, asylum seeking, threats) con-
tract negotiations or commercial disputes is an open challenge to be tackled.

In the context of research and development, sustainability also plays a significant role.
While many projects achieve good results, they are too often not usable after the end of
the project. The LT field is in a well-known reproducibility crisis. Results are published
or used in one context, but cannot be reproduced or replicated elsewhere. Sustainability
goes hand in hand with public awareness. Delivering real results outside the lab is crucial.
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Implementation of incubators could be a solution to promote results made in EU projects.

Further, developing incentive structures that make staying in Europe more attractive and
prevent brain drain to the US should be a priority. Last but not least, there are societal and
system-inherent factors that hinder the progress in the field of European LT. The pervasive
European bureaucracy hampers fast and agile processes. There is a need to react more
quickly to new developments and processes. At the moment, Europe is too slow in adap-
tion and mindset. As a result, regulations often stand in the way of speedy implementations
in urgently needed LT solutions and applications in real-life scenarios.

4.6. Additional suggestions with regard to European Language Equality

The interviewees were asked about additional suggestions or topics they want to emphasise
with regard to European language equality and our strategic recommendations to the EU.

One respondent stressed that ELE is an extremely important project for smaller languages,
which is why digital equality efforts need to be enforced. There is a need for continuous sup-
port for language-focused projects bringing LT providers and users together in innovation
projects to jointly develop and improve platforms and tools. An adequate, accessible and
interoperable infrastructure with resources and tools for all European and other important
languages such as ELG is needed and must be reinforced. Promoting minority languages
and sign languages and supporting other information accessibility measures, e. g., the use of
simple and easy language is a key takeaway to ensure language equality.

Looking at the current EU funding programmes, suggestions for alternative administration
processes were made. More two-stage calls and simplified EU bureaucracy are desirable.
Closing the European gap between application-oriented basic research and commercially
focused technology requires new forms of funding and organisation. Almost all IT break-
throughsin the U.S. were achieved as part of the DARPA (Defense Advanced Research Projects
Agency) programs, often based on European basic research results. The decisive factor is
not only the different funding sources but also the well-organised competitive scheme. This
entails strong leadership by programme managers and the planning of goals and objective
success criteria by top experts under the leadership of the programme manager. Typically,
there is parallel funding of several competing consortia and regular technology competitions
on especially prepared benchmarks. The European LT landscape and language equality in
general would benefit immensely from such an approach.

To promote speech processing, the recordings of speeches in the European Parliament are
available online for speech recognition training, but similar recordings for colloquial speech
collected on a national level and transcribed for speech recognition training would be valu-
able to make sure that everyday speech is available as well.

Recently gained new insights on the power and limitations of large language models sug-
gest a revised approach to dealing with the problem of under-resourced languages. The de-
velopment of cross-lingual applications becomes much easier with a large multilingual lan-
guage model, even if some languages are only represented by rather small data volumes in
pre-training. Even for monolingual applications, languages with smaller numbers of speak-
ers benefit tremendously from multilingual language models. Adding explicit knowledge to
language models boosts the performance for larger and smaller languages with respect to
the proportions of pre-training data. Instead of censoring the data that go into the language
model (as in, for example, Clean Common Crawl Corpus) post-training can be used for the
reduction of bias and toxicity.
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5. Conclusions

The survey addressed to LT researchers and developers sought to elicit the respondents’
views in a structured way that facilitates the analysis, consolidation and integration of the
collected feedback into the ELE SRIA and roadmap. Both the survey and interviews brought
together a diverse and demographically distributed audience, proving that there is profound
common interest and passion not only with regard to Multilingual Europe but also in making
a large-scale, long-term funding programme for European LT development a reality.

The survey respondents represent 42 different organisations, out of which 67% are re-
search or academic institutions, the remaining ones are industry practitioners and indepen-
dent research centres, headquartered in 32 countries. Most have expertise in various natu-
ral language processing services and offer their products and services for multiple domains.
While the respondents cover 32 languages actively in their research or portfolio of services,
software, resources, models etc., the majority has a strong focus on English, German, French,
Spanish and Italian. Even though expansion to more languages is desired and met with a
great interest and goodwill by both academic and industry players, limited funding, demand
and obstacles with regard to available resources, make it a challenging endeavour.

Almost all participants agree uniformly that basic research is still urgently needed. They
also recognise was the fact that many early stage researchers are attracted by non-European
companies which offer higher compensation, but also more elaborated research conditions.

Also, more than three quarters either strongly agree or agree that the fragmentation of
the LT industry remains a challenge to this day. As a matter of fact, this obstacle makes the
efforts of the ELG initiative even more important and valuable. To counteract the still ex-
isting fragmentation, it is necessary to start building common data and product spaces, LT
business network spaces, foster small and medium LT businesses through public procure-
ment, strengthen SME-research ties and create conditions for growth and scaling of SMEs
beyond their often rather small national or language focus. It was frequently mentioned
that industry-oriented initiatives such as ELG have to be strengthened and expanded.

With regard to visions for the future, it was stressed that basic and applied research must
not be neglected as it is still needed in many areas. To regain European global excellence
and leadership in LT, massive investments in industry and research collaboration for the
creation and deployment of innovative LT solutions are needed. A long-term project of ten
or more years can potentially lead to breakthrough research and subsequently to the desired
leap from simple and superficial language processing to deep language understanding.

The expert interviews echoed many of the points already mentioned. The interviews rep-
resent the perspective of both industry and academia but also the more political level. Nearly
all participants have longstanding expertise in various LT areas.

For the main topics of research and development until 2030, there was a huge consensus
on developing large and efficient language models. While text technologies have long been
the main interest of NLP, speech technology and speech resources need more attention. The
interviewees also emphasise that a crucial topic to concentrate on until 2030 is language di-
versity and equality and the accompanying provisioning of basic technologies and services
for languages outside of the often preferred group of languages such as English, German,
Spanish, and French. To speed up the development and deployment of Language Technol-
ogy in Europe equally for all European languages, a restructuring of the current EU project
schemes and new regulations could be helpful.

The interviews have emphasised that European LT should foster and support multilingual-
ism while strictly adhering to European values such as privacy by design, transferability,
fairness, diversity and openness, transparency and accountability, public wealth, individual
rights and collective purposes. Europe’s strengths lie in catering for multilingual solutions
covering all the European languages and serving all citizens in Europe.
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A. The LT researchers and developers full survey

Figures 5 to 13 show the complete LT research and developers survey.

- ELE

European Language Equality: Consultation with LT
researchers and developers

{ Fields marked with * are mandatory. }

EUROPEAN
LANGUAGE
EQUALITY

About this questionnaire

This questionnaire is delivered by the European Language Equality (ELE) project, a pilot action that
addresses an appeal by the European Parliament resolution “Language equality in the digital age”. The
primary goal of ELE is to prepare a Strategic Research and Innovation Agenda and Roadmap, in order to
tackle the striking imbalance between European languages in terms of the support they receive through lan
guage technologies.

To this end, ELE is reaching out to the European stakeholders involved in Digital Language Equality
through a series of consultation rounds. This questionnaire is specifically addressed to researchers and
industry practitioners in the field of Language Technology (LT), Natural Language Processing
(NLP), Speech Technologies and Language-centric Al.

The questionnaire takes approximately 20 minutes to fill in. You are requested to evaluate the current
situation with respect to the level of LT support for European languages, to indicate challenges and to
share your needs and expectations for the future.

Your contributions will be carefully taken into account when preparing the ELE strategic agenda and
roadmap.

This is a joint pan-European effort that will impact the field of LT in Europe for the next 10-15 years,
including the funding situation. Join us and be a part of it!

Personal data protection

Figure 5: Full survey as published (page 1/9)
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Personal data, i.e. name and email address, will be used for contact purposes only during the ELE
project, i.e. to invite respondents to follow-up interviews or to the ELE conference or other project events.
No personal data of the respondents will be made available to any third-party, beyond the ELE consortium.
The names and emails of the respondents will not be reported in any project public document. The
respondents’ views and opinions, as expressed through this questionnaire, may be reported anonymously
in the project’s deliverables or in other public documents, e.g. scientific publications, dissemination material
etc., without any reference to the individual’s personally identifiable information.

Please read the ELE Privacy policy to get informed about the processing of your personal data when
filling in this questionnaire.

1 Introduce yourself and your organisation

* Which of the following best describes the type of organisation you work for?
© University or other academic research organisation

2 Research center (independent from any other academic organisation)

© SME

© Large enterprise

© Other

If "Other", please specify.

* What is the name of the organisation you work for?

If applicable, pl de the name of the LT-specific group within the organisation first, e.g. NLP group/Department of Linguistics

of Philology/University of Athens

*Where is your organisation’s headquarters based?

© Austria @ Germany © Netherlands

' Belgium © Greece © Norway

© Bulgaria © Hungary  © Poland

© Croatia Iceland © Portugal

© Cyprus © Ireland © Romania

© Czechia © Italy ) Slovak Republic
© Denmarl Latvia © Slovenia

©) Estonia Lithuania ) Spain

© Finland © Luxembourg ™ Sweden

© France © Malta © Other

If "Other", please specify.

Figure 6: Full survey as published (page 2/9)
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*Which LT areas do you mainly work in?

[T] Search and information retrieval technologies

Speech technologies
Conversational systems

Ooooooo

Other

If "Other", please specify.

[C] CLARIN [C] TAILOR

[C] META-NET [C] Al4Media

[ ELG [C] vIsioN

[C] CLAIRE [T Al4Copernicus
[C] LT-Innovate [C] AIPlan4EU

[T Al4EU [C] BonsAPPs

[C] ELEXIS [C] DIH4AI

[C] BDVA [C] I-NERGY

[T arpPP [C] stairwAl

[F] HumanE Al Network [Z] Other

[C] Nexus Linguarum [ None of the above
[C] ELISE

If "Other", please specify.

consortium?

here

[Z] Agriculture and fisheries

[T] Basic natural language processing services (PoS tagging, parsing, named entity recognition etc.)
[C] Text analytics and mining, information extraction, text classification

Translation technologies (Machine Translation, translation memories management, CAT tools)

Language resources: data production, data aggregation
Language resources: data distribution, data marketplace
Research infrastructures (e.g. catalogue, repository)

* Are you/your organisation a member of one or more of the following associations/networks/projects?

How many organisations participate in your national CLARIN consortium?

How many LT researchers/experts/students are employed and/or actively contribute to the national CLARIN

Please do not report the number of students using the resources in education only. Only the number of active contributors is relevant

In which sectors are your technologies, products or services used?

[7] Insurance industry

Figure 7: Full survey as published (page 3/9)
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[C] Broadcasting
[C] Business services
[C] Construction
eCommerce

Education

Finance/banking
Health
Industry and manufacturing

Ooooooo

If "Other", please specify.

2 Language coverage

Energy/green economy/environment

[C] Digital Humanities, arts, culture and other services [ Justice and legal

[ Media

[C] Public administration

[C] Publishing

[T] Security (threat detection in general)

[C] Social Sciences

[T] Tourism, accommodation and food services
[Z] Trade and repair

[T] Transportation, logistics and storage

[T] Other

Information and Communication Technologies

software, resources, models etc.?

years?
[T] Basque [T Galician
[T] Bulgarian [C] German
[T] catalan; Valencian [ Greek
[T] Croatian [T Hungarian
[T Czech [T Icelandic
[7) Danish [T Irish
[T putch [0 itatian

*What languages does your organisation conduct research in and/ or for what languages do you offer services,

[C] Basque [C] Galician [T Norwegian
[C] Bulgarian [[] German [C] Polish
[C] Catalan; Valencian [ Greek [C] Portuguese
[C] Croatian [C] Hungarian [C] Romanian
[C] czech [T Icelandic [C] serbian
[C] Danish [T Irish [T Slovak
[C] Dutch [T ttalian [C] Slovenian
[T] English [T Latvian [C] Spanish
[C] Estonian [C] Lithuanian [C] Swedish
[T] Finnish [T] Luxembourgish ] Welsh
[C] French [C] Maltese [C] Other

If "Other", please specify.

Please separate multiple languages with a comma (,)

Are there any languages that your organisation does not yet support, but you plan to support in the next three

[T Norwegian
[T Polish

[T Portuguese
[T Romanian
[T serbian
[T Slovak

[T] Slovenian

Figure 8: Full survey as published (page 4/9)
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[C] Other

[ Spanish

[T Swedi

[C] Luxembourgish ] Welsh

[T] English [[] Latvian
[C] Estonian [C] Lithuanian
[C] Finnish
[T] French [C] Maltese
If "Other", please specify.
Please separate multiple language with a comma (,)

at most 3 choice(s)

Please choose a maximum of 3

[C] Research/scientific interest
[T] Available funding/investment

[T] Availability of language resources
[Z] Availability of technologies/tools

If "Other", please specify.

[C] Other

[T] Market interest/demand by users or customers

[T] Availability of human experts for other languages

3 Evaluation of current situation

sh

* Considering your development plans with respect to language coverage, what are the top three drivers for your
decision to support additional languages?

industry."

* ...basic research is still needed."

* ...lack of talent/brain drain."

= ...fragmentation of the European LT

* ...lack of coordination and missing links
between research, LT vendors, integrators
and customers."

* ...insufficient public procurement."

* ...inadequate recognition of the importance
of multilinguality."

Strongly

Agree
agree 9

Disagree

Strongly
disagree

Please indicate if you agree with the following statements: “One of the main challenges and obstacles the
European LT community currently faces is... ”

/Don't

know /
No

answer

WP2: European Language Equality — The Future Situation in 2030

Figure 9: Full survey as published (page 5/9)
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* ..insufficient markets to justify investments
in LTs for smaller languages."

* ...cost of access to compute infrastructure."

* ...competition with non-European big
companies and market disruption by global
players."

If you wish, please elaborate on the obstacles and challenges indicated in the previous question and/or add any
other obstacle/challenge that was not previously listed.

4 Predictions and visions for the future

Figure 10: Full survey as published (page 6/9)
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In your opinion, how effective can the following policies/instruments be in speeding up the development and
deployment of LT in Europe equally for all languages?

Not /don't

Ven Moderatel Slightt know /.
v Effective ‘ ontly effective ow
effective effective effective atal No

answer

« Initiate large-scale, long-
term funding programme
for European LT
development

+ Initiate investment
instruments and
accelerator programs
targeting LT start-ups

* Continuous investment in
the Research
Infrastructures that support
LT.

* Increase availability of
qualified personnel on LT
and incentives for talent
retention

* Public procurement of
innovative technology and
pre-commercial public
procurement

Figure 11: Full survey as published (page 7/9)

+ Raise awareness of the
benefits for companies,
public bodies, and citizens
of the availability of on-line
services, contents and
products in multiple
languages

* Impose content
accessibility regulations, e.
g., multimedia subtitling,
readability, dubbing,
availability of content in
multiple languages etc.

* Invest in the development
of new (scientific
Jtechnological)
methodologies for transfer
Jadaptation of resources
Jtechnologies to other
domains and languages

* Reinforce training and
education initiatives,
including undergraduate
and masters programs and
vocational training in LT

Figure 12: Full survey as published (page 8/9)
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Are there any other policies/instruments not listed in the previous question, which in your opinion can be effective
be in speeding up the development and deployment of LT in Europe equally for all languages?

If there is a large-scale, long-term funding programme dedicated to European Language Technology research,
development and innovation running for approx. ten years, what are, in your opinion, the (up to) five key
challenges Europe needs to concentrate on with regard to basic and applied research?

If there is a large-scale, long-term funding programme dedicated to European Language Technology research,
development and innovation running for approx. ten years, what are, in your opinion, the (up to) five key
challenges Europe needs to concentrate on with regard to innovation and the LT industry?

Do you have any other additional suggestions or recommendations with regard to European Language Equality?

Can we contact you to arrange a possible follow-up discussion?
© Yes
© No

*What is your email address?

What is your name?

O By clicking on ‘Submit’, | agree that my personal data (email address and/or name) can be used according to
the Privacy Policy of the European Language Equality (ELE) project.

ELE_Privacy Policy.pdf

Figure 13: Full survey as published (page 9/9)
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B. Additional tables and graphs

Type of organisation

Answers (Perc.)

Research center (independent) 8 15%
University or academic research 36 67%
Large enterprise 1 2%
SME 6 15%
Other 1 2%
Total 54 100%

ELE

Table 5: Breakdown of answers to “Which of the following best describes the type of organ-
isation you work for?” (mandatory closed question)

Country Respondents (Percentage)

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy

Latvia
Lithuania
Luxembourg
Malta
Netherlands
Norway
Poland
Portugal
Romania
Serbia
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
United Kingdom

PR RPRWORRPRBERRPRPRPROONFRWWNNNONOBRPRPOWOORRFELREFLW

6%
2%
2%
2%
0%
0%
6%
0%
7%
7%
11%
4%
0%
4%
4%
4%
6%
6%
2%
4%
0%
0%
2%
2%
7%
2%
2%
0%
6%
2%
2%
2%

Total

3
=

100%

Table 6: Breakdown of answers to “Where is your organisation’s headquarter based?”

(mandatory closed question, plus “if other” as optional open-ended question)
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Sectors Number of mentions
Information and Communication Technologies 39
Other 38
Arts, culture and other services 35
Education 32
Public administration 28
Bussiness services 20
Health 20
Finance/banking 13
Justice and legal 12
Publishing 12
eCommerce 10

Security (threat detection in general)
Transportation, logistics and storage
Energy/green economy/environment
Insurance industry

Construction

Agriculture and fisheries

Trade and repair

Industry and Manufacturing

Tourism, accomodation and food services

SCOoORrNWUBUIO

Table 7: Sectors in which technologies, products or services are used

LT areas Number of mentions
Basic natural language processing services (PoS tagging, parsing, 42
named entity recognition etc.)

Language resources: data production, data aggregation 40
Translation technologies (Machine Translation, translation memo- 31
ries management, CAT tools)

Text analytics and mining, information extraction, text classification 27
Speech technologies 23
Research infrastructures (e.g. catalogue, repository) 22
Conversational systems 17
Search and information retrieval technologies 16
Language resources: data distribution, data marketplace 11
Other 4

Table 8: Full list of answers to “Which LT areas do you mainly work in?

Strongly Agree Disagree Strongly 1 don’t
agree disagree know / No
answer
basic research is still needed 24 28 2 0 0
inadequate recognition of the importance 21 24 7 0 2
of multilinguality
lack of talent/brain drain 6 13 23 7 5
fragmentation of the European LT industry 15 27 5 1 6
lack of coordination and missing links be- 20 21 6 2 5
tween research, LT vendors, integrators
and customers
insufficient public procurement 21 17 2 2 12
insufficient markets to justify investments 19 22 9 0 4
in LTs for smaller languages
cost of access to compute infrastructure 9 24 14 1 6
competition with non-European big com- 27 22 3 1 1
panies and market disruption by global
players

Table 9: Answers to the question: “Please indicate if you agree with the following statements:
“One of the main challenges and obstacles the European LT community currently
facesis...” (mandatory closed question, answers provided on a four-point scale, plus
“I don’t know/No answer”)
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ELE

Very effec-
tive

Effective

Modera-
tely effec-
tive

Slightly
effective

not effec-
tive et all

1 don’t
know / No
answer

Initiate large-scale, long-term funding
programme for European LT develop-
ment

Initiate investment instruments and ac-
celerator programs targeting LT start-ups

Continuous investment in the Research
Infrastructures that support LT

Increase availability of qualified person-
nel on LT and incentives for talent reten-
tion

Public procurement of innovative tech-
nology and pre-commercial public pro-
curement

Raise awareness of the benefits for com-
panies, public bodies, and citizens of the
availability of on-line services, contents
and products in multiple languages

Impose content accessibility regulations,
e.g., multimedia subtitling, readability,
dubbing, availability of content in multi-
ple languages etc.

Invest in the development of new
(scientific/technological) methodolo-
gies for transfer/adaptation of re-
sources/technologies to other domains
and languages

Reinforce training and education initia-
tives, including undergraduate and mas-
ters programs and vocational training in
LT

33

16

25

15

16

20

17

19

20

15

20

24

28

20

17

16

26

20

4

14

11

13

12

0

Table 10: Answers to the question: “In your opinion, how effective can the following policies
or instruments be in speeding up the development and deployment of LT in Europe
equally for all languages?” (mandatory closed question, answers provided on a
five-point scale, plus “I don’t know/No answer”)
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