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Abstract

This report summarises the opinions and insights collected in the network, and highlights
the important steps to be taken within the ELE Programme, and beyond 2030, in order to
reach and to sustain digital language equality across Europe.

1. Introduction

This deliverable reports on the results and findings of a consultation with representatives of
the Language Technologies (LT) community, i. e. industry and research/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, in order
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 taken, 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.

The field of Language Technology stands at the intersection of Linguistics and Computa-
tional Linguistics, Computer Science and Artificial Intelligence, while at the same time it
encompasses methods and findings from Cognitive Science and Psychology, Mathematics,
Statistics, Philosophy and more. Due to this multi- and interdisciplinary nature, the ELE
stakeholders group of LT developers also includes neighbouring disciplines, especially Al
and Digital Humanities/Social Sciences and Humanities (DH/SSH). To reach out to this diverse
and extensive group of stakeholders, the ELE consortium invited representatives of various
European networks, associations, initiatives and projects covering both research and indus-
try to participate in a survey. In addition, input on specific topics was collected through a
written interview to a subset of the survey respondents. A common methodology and set of
instruments was utilised to carry out the survey, analyse its output and conduct the inter-
views across all communities approached. This report covers and analyses responses and
input from members of the (CLARIN) infrastructure.!

1.1. About CLARIN

CLARIN (Common LAnguage Resources and technology INfrastructure) is one of the pan-
European research infrastructures (RI) that form the RIlandscape that is supported and mon-
itored by ESFRI.? It is strongly rooted in the humanities and the field of Natural Language
Processing (NLP) and has the mission to create and maintain an infrastructure to support
the sharing, use and sustainable availability of language data and tools for research in the

1 Reports from other groups of ELE stakeholders will be published on the ELE website (https://european-language-

equality.eu), as they become available.

2 https://www.esfri.eu/esfri-roadmap-2021
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Figure 1: Map of CLARIN members, observers, and participating centres (February 2022)

Social Sciences and Humanities (SSH) and beyond.? Since its early days, the CLARIN consor-
tium has aimed at building both a technical infrastructure and a sustainable organisation
for collaboration and coordination across the participating national consortia, as well as the
exchange of knowledge and best practices, see Broeder et al. (2008); Hinrichs and Krauwer
(2014). The CLARIN infrastructure is adhering to the interoperability paradigm on several
levels, including metadata harmonisation and standardisation, see de Jong et al. (2020).

The CLARIN consortium was established as a legal entity in 2012. It is a so-called ERIC
(European Research Infrastructure Consortium), which is based on a model for funding and
governance by the participating parties, with room for in-kind contributions from national
consortia and independent third parties, both from Europe and beyond. Figure 1 shows the
geographical spread of all CLARIN member countries (21), observer countries (3), third party
(1) and distributed network of centres.

1.2. Federated Service Offer, Alignment with the Open Science Agenda

The access to language data and tools provided by the CLARIN infrastructure is organised
through the model of service federation based on a distributed network of centres. In the
wider landscape of disciplinary (otherwise known as thematic) infrastructures, the CLARIN
service offer is aligned with the developments of the European Open Science Cloud (EOSC)*
with the ambition to contribute to the acceleration of the wider accessibility and reusability
of data for research purposes and the wider Open Science agenda through a strong focus

3 See https://www.clarin.eu/content/vision-and-strategy
4 https://www.clarin.eu/eosc
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on making data FAIR.> The thematic language processing services offered by CLARIN cen-
tres can be applied to the thousands of digitised language resources that are accessible on-
line. The CLARIN infrastructure helps to discover the resources available in the network of
more than twenty-five certified data centres and serves as matchmaker for the data sets and
tools. The collaboration with several other RIs in the European landscape is partly aimed at
developing a strong basis for supporting multidisciplinary research agendas for all fields in
which language is a relevant data type. Alongside the CLARIN Virtual Language Observatory
(VLO),% in particular the SSH Open Marketplace,” developed in the H2020 project SSHOC,?
will become an important discovery platform for language materials. Reaching digital lan-
guage equality (DLE) would enable the RIs in the European landscape to reach out to even
more disciplinary communities and will thus increase the thematic service providers’ poten-
tial impact.

2. Methodology and Instruments for Collecting Input

2.1. Online Survey

The survey was addressed to LT researchers and developers and aimed to elicit their views
and insights on the state of digital language equality. The survey structure was geared to-
wards the analysis, consolidation and integration of the collected feedback into the ELE SRIA
and roadmap.

It encompassed forty-five questions in total, some of which depended on previous an-
swers. As a result, respondents were presented with thirty-two (minimum) to forty-five
(maximum) questions, including the ‘if other’ questions. Thirty-five questions were manda-
tory and twenty-seven were closed questions (single or multiple choice; see Table 1).

Mandatory Optional Total

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

Table 1: Types of survey questions

The survey was structured in four main parts:

* Part A. Respondents’ profile: The first part of the survey included thirteen questions
for the demographic profiling of respondent, with emphasis on characteristics relevant
to the task at hand, i.e.

— Country

— Affiliation

— Type of organisation

— LT areas that the respondent is mainly active in

— Participation/membership in networks/associations

5 FAIR is short for: Findable, Accessible, Interoperable, Reusable; see de Jong et al. (2018) and Wilkinson et al.
(2016) for examples and background.

6  www.clarin.eu/vlo

7 https://marketplace.sshopencloud.eu

8 https://www.ssshopencloud.eu
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- 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 in the context of the respondents’ current research and devel-
opment activities, i. e.

- Languages currently supported in research/products/services
- Languages planned to be supported in the short-/middle-term

— Factors that influence the respondents’ choices and decisions with regard to lan-
guage coverage and support development.

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

- Gaps in terms of technologies, tools or applications, and 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 equal support for all European
languages by 2030, i.e.

— Policies/instruments that could help 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 respondents’ permission to be contacted
for an interview and, given an affirmative answer, their contact details.

The survey was designed within the ELE project, and set up and published on the EU Survey
platform.® The full survey, as published online, is presented in Appendix A (p. 18 ff.).

To collect the input for this report, the survey was distributed through emails to all CLARIN
national consortia and centres, and the overall importance to express their opinions in detail
was explicitly emphasised. It was also advertised through the ELE, ELG and ELT websites.°

The survey was opened on 17 June 2021 and closed on 18 October 2021. In total, 333 re-
sponses were collected. Out of 333, ninety respondents indicated that they answered the
questions in their capacity as member of the CLARIN network. This particular subset of re-
sponses is analysed in this report.

2.2. Interviews

Four interviews were conducted via email in the period between November 2021 and Jan-
uary 2022. The informants were selected to represent four different angles when answering
the questions of the value of achieving DLE:

9 https://ec.europa.eu/eusurvey/runner/ELE-LTdevs

10 https://european-language-equality.eu, https://www.european-language-grid.eu, https://www.european-
language-technology.eu as well as through the ELT social media accounts on Twitter and LinkedIn.

WP2: European Language Equality — The Future Situation in 2030 4
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* Perspective of users of Research Infrastructures such as scholars from Social Sciences
and Humanities (SSH) at large and beyond

* Multilinguality in practice from the point of view of technology development
» Translation studies, data and tools

* Development and training of relevant digital skills.

The informants were asked to provide more extensive responses for parts C and D of the
original survey, and they were informed about the angle they should focus on. Their answers
were synthesised retaining as much of the original text as possible.

3. Analysis of Responses to Survey Questions

3.1. Respondents’ Profiles

At least one representative from each national CLARIN consortium filled in the survey. In-
put was also received from Switzerland and Luxembourg. The number of respondents per
country ranged from one to ten, e.g. Czechia and Greece are represented by ten and nine
respondents respectively.

Language resources: data production/aggregation ﬁ
Text analytics and mining
Basic natural language processing services
Research infrastructures ﬁ
Search and information retrieval technologies
Speech technologies
Language resources: data distribution
Translation technologies

Conversational systems

Other

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

Out of ninety respondents, two are from an SME, while others represent the diversity of
the research/academia sectors, varying from universities to research centres, libraries, and
a memory institution (seventy-seven different organisations in total) (Figure 3). The SMEs
are from Latvia (TILDE) and Finland (LingSoft). Detailed statistics of the breakdown of or-
ganisation types and countries are provided in Appendix B (Tables 3 and 4).

The respondents are mainly active in the following LT areas:

WP2: European Language Equality — The Future Situation in 2030 5
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@ &

m Research center (independent from any other
academic organisation)

University or other academic research
organisation

SME

m Other

86%

Figure 3: Type of organisation

* Language resources (data production and aggregation, as well as data distribution)
» Text analytics, mining, information extraction

* Basic NLP services.

Figure 2 reflects the variety of CLARIN services on offer, as the respondents work with dif-
ferent modalities (text and speech), different languages (including studies in machine trans-
lation), diverse aspects of data analytics (from text and data mining (TDM) to information
retrieval).

The broad scope of the CLARIN service offer is demonstrated by the variety of applica-
tion domains that the respondents have indicated. The most frequently mentioned domains
include: digital humanities, arts, culture and other services; education; information and
communication technologies; social sciences; and health.

For exact numbers, see Appendix B, Table 5.

3.2. Language Coverage

CLARIN serves a large multilingual community and the respondents reported that they al-
ready work with the thirty-three official European languages that were listed in the survey.
Moreover, their research interests already span more than ninety-eight other languages, rep-
resenting various historical and cultural perspectives, such as Early Modern Swedish, Early
New High German and church Slavic. They also include a broad geographical spread, cov-
ering the languages of all continents. Furthermore, there are plans to start working with
at least eight more new languages in the upcoming three years. See Figure 4 for a general
overview and Appendix B, Table 6 for the full list of languages.

Three dominant drivers to select certain languages to work with include research and sci-
entific interests, the availability of funding/investment, and the availability of language re-
sources. The CLARIN infrastructure and service offer is primarily focusing on providing sup-
port for the scientific community. This is in line with the finding that market interests have

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

o

10 20 30 40 50 60 70 80

M Currently supported M Planned to support in the next three years

Figure 4: Number of respondents that already work with the language and/or plan to process
it in the upcoming three years
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a secondary role in the responses. Two respondents indicated to be motivated by two addi-
tional drivers: language preservation, and language policy and cultivation considerations.
It is also noted that certain institutions were founded to conduct research in one particular
national language, and therefore there is a legal restriction not to broaden the scope further
to incorporate other languages. The exact numbers across the respondents can be seen in
Table 2.

Drivers Answers
Research/scientific interest 77
Available funding/investment 47
Availability of language resources 42
Availability of human experts for other languages 26
Market interest/demand by users or customers 22
Availability of technologies/tools 18

Table 2: Drivers for the decision to support additional languages that were mentioned
amongst top three.

3.3. Evaluation of Current Status

The majority of the CLARIN network respondents see two types of issues that represent the
main challenges and obstacles for the broader European LT community. On the one hand,
the focus on the development of new technologies shifts attention from the fundamental
research, even though this type of research can provide a solid base for future technol-
ogy development. While in recent years some advanced technology opened by mostly non-
European commercial players such as Google, Microsoft, Amazon and Facebook propelled
LT research, and fuelled advancements across the NLP and Al fields, the next steps of more
complex tasks cannot rely only on a ‘throw more data at it’ approach. Such extensive analy-
sis can be rooted in FAIRified research. On the other hand, the importance of multilinguality
on the European landscape does not always get adequate recognition, and the smaller lan-
guages appear not to be attractive enough to receive the level of attention that is required
to reach DLE in the long term. Very often one can rely on public funding only (practically)
to work on the smaller languages, as there is no market for such LTs. These public invest-
ments for small languages are necessary on a larger scale to really make them available to
the wider community.

The cost of developing LT for a language is usually constant, regardless of the number of
speakers of that language. Even more, for languages with larger numbers of speakers, the
LRs could be collected in an easier manner: for instance, the larger the number of speakers,
the more online-collectable text is produced in a day. Industry can find a commercial interest
in pre-competitive investments for ‘larger’ languages, while this will rarely be the case for
‘smaller’ ones. In that situation, the role of additional investor for the development of LT for
‘smaller’ languages should be played by bodies either at national or EU level. This situation
is even worse for non-standard languages: local dialects, non-standard written language on
social media platforms, non-standard language for speech recognition, and non-standard
language as used by migrants or citizens with a migration background. There are almost
no calls to fund work on creating language resources for training models or the research
into these languages and modern approaches, such as deep learning, which require large
computing capacities, would also often lie outside of the financial scope of smaller research
institutions.

WP2: European Language Equality — The Future Situation in 2030 8
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As CLARIN network members work across most of the European countries, their impres-
sion regarding the talent drain is far from homogeneous, as some of the countries might ben-
efit from talent mobility more than others. The talent drain can be also observed between
scientific fields. LT is seen as a subset of ML tasks, and the high demand for ML specialists
on the market deflects potential talents from the LT field, and influences both the planning
of the curriculum, and students’ selection of the field to specialise in.

The respondents mention copyright protection that strongly reduces access to language
data. Different governments appear to have transposed and implemented the GDPR in re-
lation to research differently, and it would be beneficial for the EU’s ability to advance lan-
guage research if it was clearer on how the regulations should be interpreted nationally in
a consistent way in terms of research.

A detailed list and more exhaustive summary of all answers can be found in Appendix B,
Table 7.

3.4. Predictions and Visions for the Future

Over the course of more than a decade of CLARIN existence, the continuous investments in a
research infrastructure that supports LT have proved to be a very efficient way to ensure the
continuous research workflows, and to reinforce the application of novel, data-driven meth-
ods in broader domains such as SSH. This, in turn, stimulates the LT development for the use
cases that are beneficial to researchers at large, thus increasing the societal impact. More-
over, implementation of LTs for diverse communities and different stakeholders increases
the user base of multilingual systems.

Long-term support for infrastructural initiatives allows to build and efficiently implement
strategies to reach interoperability between data and services. As introduced in Section 1.2,
the work on EOSC development provides the foundation for FAIR research in the future.

An important direction for the future development of LTs that could lead to DLE lies in the
domain of education, training and in the core of the scientific system. To start with, expla-
nations of the difference and connection between LTs, ML, and Al should be given to diverse
audiences, from school level to popular science. These topics should be part of the curricu-
lum at different levels. This knowledge sharing should be supported through the actual use
of LTs across EU and national organisations, as such common practice would solidify the
understanding of their value. Researchers working on the non-English LTs should have ap-
propriate venues to publish their research, and open access journals should be recognised
and rewarded in national research assessments to boost the growth and appreciation of tal-
ents in the field.

A detailed list and more exhaustive summary of all answers can be found in Appendix B,
Table 8.

Looking ahead, the community sees the following directions that require more time and
effort in order to reach DLE:

+ Harmonisation and adoption of standards is at the core of RIs work. Collaboration
through cluster initiatives within domains (such as SSH), and further under the um-
brella of EOSC builds ground for smooth integration and wider adoption of standards

« Explainability of LTs that leads to its higher trustworthiness. Recently many instances
showcase the impact of training data bias on the systems output

* While stating the vision for LTs one should not shift focus from the human experts
who stand behind those, and require adequate funding schemes for both advanced
development and support work
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* Legal and administrative support for the researchers who need to access, work with,
and further share different type of content

* Green LT (i.e. technologies with low-demand computational footprint). Access to the
data and tools via distributed RIs is the starting point to optimise the footprint.

4. Analysis of Interviews

In order to elaborate on the views and opinions in the network, four colleagues from the net-
work have been chosen for a more detailed discussion on their understanding of the current
situation, and on their vision into the future. The answers of the interviewees are grouped
together, yet keep as much of their insights as when they were originally expressed.

4.1. Evaluation of Current Situation
4.1.1. Current Offer of Research Infrastructures in the Context of User Needs

As the initiative CLARIN Resource Families'! shows, the availability of the basic resources,
models and tools is quite satisfactory for the processing of written standard language for
most official European languages, that is, for most of the official languages at national and
European levels. However, the resources for spoken as well as all non-standard varieties,
which are becoming increasingly important due to the widespread mass communication
platforms and technologies, are virtually non-existent. In order to ensure an equal playing
field for European citizens in the increasingly digital world, these need to be made available
and accessible to academia as well as the industry sector as soon as possible. What is more
important, coordinated efforts with respect to data collection, annotation and encoding are
required, in order to be able to maximise the training and reuse potential of the tools and
services for multiple languages, as well as enable cross-lingual and transnational research.
These efforts can be enabled and coordinated through the established research infrastruc-
tures for sharing LRs, such as CLARIN.

4.1.2. Multilinguality in Practice from the Point of View of Technology Development

Currently, the status of LT technologies development can be classified along several dimen-
sions: type of resource, tool or technology; the domain, that is, whether it is general or
specialised, such as healthcare, automotive, digital humanities, or social interaction; mul-
tilinguality, that is, for which languages the support is strong or weak, or even nonexistent;
quality, which is typically related to data availability for the tasks, domain or language.

In general, one of the main issues on the path to reach DLE is the usage of the concept
of ‘size’ to define the importance of the work with the language, and whether the current
volume of resources and tools is sufficient or not. This ‘size’ could be ascertained in differ-
ent ways, for instance based on the overall number of speakers, or the GDP of the countries
where the language is a major language. There are some exceptions, but overall the correla-
tion is present. The smaller countries have (obviously) less universities and research teams
to do such research and to develop resources and technologies for their languages, thus fur-
ther widening the gap for those languages. The same situation holds for applications, re-
gardless of whether or not they are LT-heavy, such as machine translation, or simply using
a language component, such as voice commands in cars. The decisions by the providers are
based on business considerations, and the ‘large’ languages have priority. We do see more

11 https://www.clarin.eu/resource-families
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and more smaller languages covered, but the process is slow and the quality of the applica-
tions for the smaller languages is lower, sometimes even substantially.

In the Social Sciences and Humanities, with a wide range of tasks, resources, methods and
approaches to research, the situation is equally uneven. This holds true not only for linguis-
tics, in which language per se is studied, but also for other disciplines in which language data
is studied with respect to the information it conveys. Diachronic language changes can pose
major problems when using language models trained on the available contemporary data
which might differ in terms of script, orthography, morphology, lexicon and even syntax,
and thus be less reliable and useful in terms of produced output. Limited online availabil-
ity of language data sets required for research purposes is another problem. For example,
subscription magazines and books might be not available for potential model training. The
situation is even worse when it comes to annotated data, even if only simple annotation is
considered, such as part-of-speech for most historical languages, with the exception of Latin
and Old Greek, which are studied broadly and for which annotated data do exist. It is also
very difficult to find transcription of historical speech, for example for radio broadcasts from
before the period when archival efforts became widespread (in the 1950s and 1960s). These
limitations all negatively affect not only language studies, but all research domains in which
the availability of digital content in textual or spoken format in multiple language is a nec-
essary precondition for the enabling of comparative research.

Across the LTs, the situation usually appears to be better in areas where enough data is
available, which is primarily the case for machine translation. MT systems benefit from
the fact that EU institutions translate and publish their documents in many EU official lan-
guages, though the number of available EU resources for those languages still depends on
how long ago the country was admitted to the EU. Today, eTranslation is in use by 108 projects
—eighty-seven projects reusing eTranslation and twenty-one projects committed to analysing
or re-using eTranslation. For example, European translation technologies support trans-
lation needs during the EU Council presidency in many countries through the EU Council
Presidency Translator (Pinnis et al., 2020) and so do public administrations (e.g. public ad-
ministrations in Finland, Estonia and Latvia through the NTEU project). Different transla-
tion services are available from the CLARIN VLO and corresponding national nodes (e.g.
from LINDAT/CLARIAH-CZ (KoSarko et al., 2019), PORTULAN CLARIN, and CLARIN-IS (Snab-
jarnarson et al., 2021). In other words, machine translation - even if not perfect — is now
available for all official EU languages. For the *big’ languages (English, French, German, Ital-
ian, Spanish, often also Portuguese), many other resources, and therefore basic tools, are
also available — speech recognisers, basic language resource toolkits (POS taggers, syntactic
analyzers), and even more application-oriented tools such as sentiment analysis, named en-
tity recognition, entity linking, information extraction etc.). Gaps still exist in terms of small
languages (except for the basic language resource toolkits that are now available for 120+
languages thanks to the Universal Dependencies databases) and application areas, where
business needs still prevail. Limited MT support by the European LT industry for specific
language pairs and domains is a reason why European citizens in many cases still rely on
global companies and external providers outside of Europe (Vasiljevs et al., 2019).

Overall, current challenges in translation technology include language equality (e. g. less
resourced languages and domains are weakly represented), deep natural language under-
standing, simultaneous translation/interpretation of the spoken language, data availability
(lack of training data for specific language pairs or domain) and technological requirements
for huge volumes of data, as well as limited infrastructural resources (e.g. GPU and TPU).?

12 Multilnguality and Machine Translation are elaborated in the ELE deliverable D2.13 Technology Deep Dive —
Machine Translation, available at https://european-language-equality.eu/deliverables/.
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4.1.3. Development and Training of Digital Skills

Event though education itself is not a core activity of RIs, CLARIN supports development and
training of digital skills for different levels of researchers through a number of initiatives.

« CLARIN has started a ‘Teaching with CLARIN’ platform!® which encourages the inte-
gration of CLARIN resources, tools and services into the curricula of SSH-related disci-
plines. It allows and encourages teachers and lecturers to publish training materials in
open access, to share best practices in teaching, and to reach out to those who would
like to reuse the work prepared by their colleagues.

* Through collaboration activities between RIs, CLARIN ERIC and DARIAH-EU enable
knowledge exchange and researcher mobility in the domain of DH. The Digital Human-
ities Course Registry (DHCR)!* is an example of such collaboration. This platform con-
tains a selection of DH courses offered by European academic organisations, and allows
students, lecturers and researchers to search on the basis of disciplines, topographical
information (location), ECTS credits or the academic degrees that are awarded.

While the trend to have growing numbers of university-level educated researchers and
software engineers in the fields of ML and DL has been stable in the past decades, AI and/or
NLP courses oriented towards ML are now being taught beyond technical universities to
broader audiences. This encourages more diversity of expertise and research questions in
the field. However, the hype around AI and the overwhelming interest in the topic has not
prevented a strong ‘brain drain’ to US universities, and in some cases, also to Asian ones, for
experts with training at PhD-level or higher.

4.2. Predictions and Visions for the Future

Predictions for the future rely on three pillars: (i) scientific development that provides a path-
way towards the support of the research questions and LTs beyond the year 2030 towards
which the ELE Programme outlines the actions (Sections 4.2.1 and 4.2.2); (ii) legal and admin-
istrative support that are arranged at EU level and implemented at the level of RIs (Section
4.2.3); and (iii) attention for adequate capacity in terms of human resources (Section 4.2.4).

4.2.1. Speech and LTs for Users

As speech is one of the easiest and most natural ways to communicate, the main challenge
and area which should be in focus in the near future for the European LT community is the
shift from text to speech processing. This will have a direct impact on the lives of European
citizens and will improve a broad range of public as well as business services in an unprece-
dented way, and will also improve access and ensure equal participation to citizens with
special needs, such as the elderly, hard of hearing, or visually impaired. However, this can
only be achieved if the resources, language models and technologies are developed on the
foundations of equality, fairness and ethics.

The broadest opportunity lies in adding LT (especially including speech) technology to any
product where human-computer (human-device, human-system) communication is the nat-
ural way of transferring information, providing feedback, asking questions, and so on. In
other words, we will be seeing a shift from ‘LT-heavy’ applications (such as machine transla-
tion, except perhaps for speech translation, which still has not made it into the mainstream)
to smaller ‘modules’ that will enhance everyday communication and control in various areas

13 https://www.clarin.eu/content/teaching-clarin
14 https://www.clarin.eu/content/dh-course-registry
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- from cars to businesses and smart homes, social services, health care, public administra-
tion, etc. It is equally important to make these tools suited to safety and security, and to
make them available — with the usual caveats for privacy - to defence and internal security
institutions.

Already today translation technologies are widely used in general and by language special-
ists and language service providers. The use of translation technology will definitely grow,
covering new application areas (e.g. IoT, smart homes and other smart devices), markets,
supporting the Digital Single Market and language equality. The future translation technolo-
gies need to be able to dynamically adapt to the situation and context, and to be able to use
general and culture-specific knowledge. Two main dimensions for opportunities could be
domains (such as social media data translation, translation in emerging situations between
complex, less/low resourced languages) and modalities (interpretation, speech translation,
live subtitling and translation).

4.2.2. Immediate Challenges for LTs

Some of the challenges stem from previous observations. In the current technology envi-
ronment, it is the data that matters most. Thus, one of the main tasks is to make sure that
sufficient amount of data is available in sufficient quality, clearly licensed, easily accessible
and usable from research to industry (including small companies), for all the tasks that are
of relevance to both research and industry. Equally important is that European companies
can grow and become successful (beyond being sold to large multinational ones), as e. g. SAP
has demonstrated in the past. There are numerous startups in Al and Language Technology,
but virtually none have grown to reach global importance.
There are several areas where public intervention might help:

* Funding data collection, annotation and distribution efforts, mainly through estab-
lished research infrastructures and/or established ‘marketplaces’ where data can be
found, accessed, downloaded, and used by both research and industry with clear li-
censing conditions.

* Further and expanded funding for both fundamental and experimental, cutting-edge
research, that would keep a highly qualified, excellent research and teaching workforce
in Europe to educate the next generation of researchers in Al and LT, and which would
allow to engage PhD students as junior researchers on these projects, to get hands-on
experience with state-of-the-art methodology, datasets and algorithms, so that they are
prepared for the research and application challenges lying ahead.

* Provision of intervention instruments for companies which proved successful as star-
tups and have a chance to grow substantially, by supporting innovation hubs, networks
of investors, networks of capable managers willing to step in for executive roles, and
by supporting them through ‘buy Europe’ directives or other incentives for the EU and
member states’ governments and public administrations when it comes to purchasing
Al and/or Language Technology products.

* Provide legislative incentives and/or regulations to make sure that all languages are
covered (at least) in everyday services to the public. This includes TV and radio broad-
casts that will not only be available across the border to a general audience, but will
provide translation of any local or EU-wide programmes into all EU languages (as sub-
titles or dubbing) — perhaps by widening the scope of the Audiovisual Media Services
Directive, originally targeted at the hearing-impaired. Similarly, to support smooth
cross-border cooperation in all business as well as public affairs, all laws, regulations,
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rules, etc., governing taxes, entrepreneurship, reporting rules, consumer rights, cer-
tifications, standardisation, and personal affairs, such as marriages, school systems,
insurance affairs, home utilities, personal taxes, school rules and many more should
be made multilingual (translated at least to all official EU languages), mandatory for
everyone.

An ELE programme should be based on a long(er)-term vision, since the technology of 2030
will be eventually implemented in applications and services over the following decade, i.e.
2030-2040. Thus, while providing funding for closing the current gaps in data, efficiency of
tools and services, and in helping businesses to thrive in their application areas, it should
focus on future challenges. These include what is called today ‘General Al’, which - in the
LT field — corresponds to ‘Natural Language Understanding’ (NLU). In this foward-looking
perspective, NLU covers both written and spoken language, possibly in connection with vi-
sion, haptics and other senses inherent to humans, and in terms of behaviour, it can fully
simulate/emulate humans in all possible situations.

This vision is partially complicated by the fact that Natural Language Understanding has
no clear definition, apart from the Turing test. However, certain ‘component technologies’
that would provide building blocks for NLU systems may already be formulated as follows:
one of the primary problems is to find the relation between the real world and language (in
the general sense). Even philosophers do not agree whether our understanding of the world
is only expressed by language or in fact formed by language; for practical purposes, it does
not matter so much, but the relation is yet to be defined. For example, our current world
knowledge is sparsely captured in various databases, such as DBpedia, Wikidata, domain
ontologies (such as MESH, ICD, and others for the medical domain, or systematic classifica-
tions in biology or chemistry etc.), but — except perhaps for Wikipedia — there is no general
world knowledge database or ontology which captures all that we know about our world.
This is not a new problem - but it was confirmed by several partially successful attempts,
such as CyC,' that it is a very difficult task. Such a knowledge representation, whether built
manually, from existing sources, or in some self-learning way, is crucial to relate and link
documents, speeches and other language performances to the real world, in order to allow
inferences (in a similar way that people do inferences), to allow for common sense conversa-
tions to solve common tasks between people and machines, to have a chat, to control various
complex devices, respond to emergencies etc.

The ELE programme should then tackle, in its more future-oriented part, these issues:

» Design a general enough representation of the world around us, in cooperation with
other Al programmes

* Build and/or assemble/convert existing world-knowledge databases to some instances
of the common representation

* Design methods of inferencing, question answering, and constant updating of such
knowledge base

* Propose a method for adapting or selecting the right subset for domain specific appli-
cations

* Develop data collection and/or efficient annotation of language data by such repre-
sentation to allow for supervised learning or to test unsupervised machine learning
approaches, annotation transfer between languages, domains, efficient reinforcement
learning, etc., and to allow for more advanced cross-language and new learning tech-
niques, including continuous learning; develop methods and algorithms to work with
such representation and/or databases

15 https://cyc.com
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» Develop efficient adaptation to applications, both in terms of language, domain, effi-
ciency, power consumption, size and ease of maintenance, and quality assurance.

4.2.3. Legal and Administrative Support

At the level of policies or instruments, much more synchronisation of activities between na-
tional and international levels is necessary. For example, while all CLARIN member coun-
tries actively support international activities, including a membership fee, there is a signif-
icant gap between countries where national funding is concerned. Different speed in the
implementation (and acceptance) of national roadmaps leads to a widening gap between
languages (e. g. with respect to the Baltic countries, for many years Estonia had much better
and more targeted support for national LT and CLARIN activities than Lithuania and Latvia
(Skadina, 2018)).

Another important aspect is IPR regulation that needs to be more flexible, allowing wider
use of IPR protected data for the development of language technologies and resources in a
way that does not harm the interests of the authors.

An instrument for efficient and homogeneous implementation of DLE policy is equal sup-
port at international level through equal involvement of national research communities.
Finally, DLE could be reached through international support for collaborative activities for
research infrastructures aiming at language equality for some specific LT domain or area
(e.g. similar to the CLARIN Resource Families Project funding, but on a larger scale).

With respect to translation technology, the key expectation is language equality, regardless
of language pair, domain, complexity of language and availability of (training) data. The
expectations include translation technology that ‘understands’ language, context and can
use/is aware of common/grounded knowledge. Since translation technologies still face many
challenges,'® an important aspect is sharing of data, knowledge and technologies though
research infrastructures and LT platforms that support research and development activities,
including collaboration, knowledge sharing, and open access to data and technologies.

The role of RIs will become even more essential in maximising the exploitation potential
of publicly funded research results. This is one of the reasons why sufficient operational
capacity of RIs needs to be ensured, so that RIs better can address the needs of their future
professional users. Such needs will focus more than ever on comprehensive LT services and
deep-learning language models.

4.2.4. Human Resources and Initiatives for Education

While by all accounts there are many capable and well-educated researchers available in
Europe and new generations are constantly graduating from European colleges, it is neces-
sary to provide incentives for them to stay in Europe, both for doctoral (PhD) studies and
their post-academic career stages, both in education, research and in European industry. It
is imperative that Europe can continue to educate the future generation of researchers and
practitioners.

5. Conclusions

This report summarises the opinions that were collected within the CLARIN network on the
matters of current status of LT in Europe and potential steps that are to be taken.

16 Multilnguality and Machine Translation are elaborated in the ELE deliverable D2.13 Technology Deep Dive —
Machine Translation, available at https://european-language-equality.eu/deliverables/.
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Looking into the future, the survey respondents and interviewees agree on a number of
challenges that are to be dealt with in order to reach DLE by 2030, and to continue the steady
development of NLU beyond this date.

First of all, the scientific development of LT should not only follow the needs of diverse
groups of European citizens no matter how big or small their representative population is,
but it should also be aligned to standardisation initiatives to harmonise and adopt the stan-
dards across different fields of applications. RIs working on building the EOSC are already
laying the foundation to support smooth sharing of data, tools and services. While this work
ensures the implementation of FAIR principles in all aspects of scientific work, this is where
targeted EU funding can make a key difference to ensure an alignment on the national level
of LT developments. At the same time, there should be a recognition of this kind of con-
tributions as being part of evaluation and validation criteria. Further on, current cluster
initiatives within domains (such as SSH), and further under the umbrella of EOSC, improve
visibility and findability of resources and services across domains. Moreover, access to the
data and tools via distributed RIs allows both to optimise the storage space and processing
power, as well as to compare the LTs in regards to their computational footprint which is of
crucial importance in order to deal with the issue of LT footprint.

Second, there is an agreement that more legal and administrative support for the field is
a prerequisite for DLE. On the pan-European landscape there is no consistent way in which
the European regulations are applied and funding is allocated, and this creates obstacles
for researchers when accessing and further sharing data, and when preparing long-term
scientific strategies. On the one hand, researchers need to have clear guidelines as to the
application of the GDPR in their domain, not only on their national level, but also in the
context of the international collaborations within Europe and beyond. A targeted campaign
will help to drive further work on harmonising the application of European applications
and, in turn, support international collaborations. On the other hand, the investment in LT
should include appreciation and reward for the publications in local languages, for seeking
solutions to the problems of smaller linguistic communities, for ensuring the reproducibility
and trustworthiness of the research workflows and outcomes.

Third, human resources and attention to human experts are extremely important. High
levels of educational standards that have already been achieved should be further strength-
ened by encouraging researchers, especially early career researchers, to get involved with
real use cases and the plethora of available tools. A supportive scientific environment and
appropriate funding are key to both ensuring the continuation of projects, as well as build-
ing and sharing of expertise knowledge through collaboration. While encouraging and sup-
porting the (early career) researchers to address and solve the cutting-edge problems, this
must go hand-in-hand with the allocation of resources. This allows fundamental research
to continue and fosters a certain degree of freedom that is necessary in order to explore the
challenges that may not be immediately visible on the surface, but which nonetheless have
significant application value.

In the context of CLARIN’s contribution to the work towards DLE, it can be stated that
CLARIN’s strategy!’ is already aligned in various ways to the identified challenges. How-
ever, it is vital that the ongoing activities within the CLARIN consortium must be supported
by large-scale funding to LT development at the European level outlined by the ELE pro-
gramme.
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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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filling in this questionnaire.

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

1 Introduce yourself and your organisation

SME
Large enterprise
Other

If "Other", please specify.

Austria Germany
Belgium Greece
Bulgaria Hungary

Croatia Iceland
Cyprus Ireland
Czechia Italy
Denmark Latvia
Estonia Lithuania
Finland Luxembourg
France Malta

If "Other", please specify.

* Which of the following best describes the type of organisation you work for?
University or other academic research organisation
Research center (independent from any other academic organisation)

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

*Where is your organisation’s headquarters based?

Netherlands
Norway

Poland

Portugal
Romania
Slovak Republic
Slovenia

Spain

Sweden

Other

Figure 6: Full survey as published (page 2/9)

WP2: European Language Equality — The Future Situation in 2030
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*Which LT areas do you mainly work in?

[7] Search and information retrieval technologies

Speech technologies
Conversational systems

OooooOoO

Other

If "Other", please specify.

1 CLARIN [T TAILOR

71 META-NET [T Al4Media

[ ELG 7] visioN

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

[T Al4EU [”] BonsAPPs

[ ELEXIS [”] DIH4AI

1 BDVA 1 I-NERGY

[ ArpPP [T] stairwAl

[Z] HumanE Al Network [] Other

[Z] Nexus Linguarum  [Z] None of the above
[T ELISE

If "Other", please specify.

consortium?

here

[Z] Agriculture and fisheries

[7] Basic natural language processing services (PoS tagging, parsing, named entity recognition etc.)
[7] 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)

WP2: European Language Equality — The Future Situation in 2030
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[7] Broadcasting
[”] Business services
[”] Construction
eCommerce

Education

Finance/banking
Health
Industry and manufacturing

OooooOoO

If "Other", please specify.

2 Language coverage

Energy/green economy/environment

[”] Digital Humanities, arts, culture and other services ["| Justice and legal

[ Media

[Z1 Public administration

7] Publishing

[7] Security (threat detection in general)

[Z] Social Sciences

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

[”] Transportation, logistics and storage

[7] other

Information and Communication Technologies

software, resources, models etc.?

[7] Basque [7] Galician
[71 Bulgarian [T German
[Z] Catalan; Valencian [ Greek
[Z] Croatian [Z] Hungarian
[C] czech [ Icelandic
[”] Danish [ Irish
[71 Dutch [ ttalian
(] English [7] Latvian
[”] Estonian [Tl Lithuanian
7] Finnish lal
[”] French [Tl Maltese
If "Other", please specify.
Please separate multiple languages with a comma (,)

years?
[7] Basque [7] Galician
[7] Bulgarian [T German
[7] Catalan; Valencian ["] Greek
[T] Croatian [7] Hungarian
[T Czech [7] Icelandic
[”] Danish [ Irish
[Z] Dutch [T Italian

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

[} Norwegian
[71 Polish

[7] Portuguese
["] Romanian
[Z] serbian
[l Slovak

[Z] Slovenian
[7] spanish
[Z] swedish

Luxembourgish ] Welsh

[Tl other

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

[7] Norwegian
[T Polish

[7] Portuguese
[l Romanian

[7] serbian

[7] Slovak

[7] Slovenian

Figure 8: Full survey as published (page 4/9)
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[7] English
["] Estonian
71 Finnish
[71 French

If "Other", please specify.
Pleas

at most 3 choice(s)

[Z] Other

If "Other", please specify.

[7] Latvian
[7] Lithuanian

[7] spanish

7] swedi

7] Luxembourgish | Welsh

[7] Maltese

separate multiple language with a comma (,)

Please choose a maximum of 3

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

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

[7] other

[7] Market interest/demand by users or customers

[Z] 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?

of multilinguality."

industry."

and customers."

* ...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

* ...insufficient public procurement."

* ...inadequate recognition of the importance

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

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
ftechnological)
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?

Lal] 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.)
University or other academic research organisation 77 86%
Research center (independent from any other academic organisation) 9 10%
SME 2 2%
Other 2 2%
Total 90

Table 3: Breakdown of answers to “Which of the following best describes the type of organ-
isation you work for?” (mandatory closed question)
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Country Respondents (Perc.)
Czechia 10 11%
Greece 9 10%
Sweden 8 9%
Denmark 6 7%
Poland 5 6%
Slovenia 5 6%
Italy 4 4%
Portugal 4 4%
Spain 4 4%
Belgium 3 3%
Finland 3 3%
Germany 3 3%
Latvia 3 3%
Lithuania 3 3%
Austria 2 2%
Bulgaria 2 2%
Croatia 2 2%
Estonia 2 2%
Hungary 2 2%
Netherlands 2 2%
United Kingdom 2 2%
Cyprus 1 1%
France 1 1%
Iceland 1 1%
Luxembourg 1 1%
Norway 1 1%
Switzerland 1 1%
Total 90

Table 4: Breakdown of answers to “Where is your organisation’s headquarter based?”
(mandatory closed question, plus “if other” as optional open-ended question). The
countries that are not CLARIN members are marked in Italics.
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Sector Answers
Digital Humanities, arts, culture and other services 78
Education 62
Information and Communication Technologies 55
Social Sciences 45
Media 30
Health 27
Public administration 22
Justice and legal 18
Business services 16
Broadcasting 16
Finance/banking 11
Publishing 11
Industry and manufacturing 7
Tourism, accommodation and food services 6
eCommerce 5
Insurance industry 3
Energy/green economy/environment 3
Transportation, logistics and storage 3
Security (threat detection in general) 3
Agriculture and fisheries 2
Construction 1
Other (Lexicography) 1
Other (Linguistics) 1
Other (Music industry) 1
Other (Sworn translators and interpreters) 1

Table 5: Breakdown of answers to “In which sectors are your technologies, products or ser-
vices used?” (mandatory closed question, plus “if other” as optional open-ended
question).
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Language In work (Q14) Planned in 3 years (Q16)
Basque 6 1
Bulgarian 10 2
Catalan 6 1
Croatian 12 1
Czech 21 1
Danish 15 -
Dutch 16 -
English 65 4
Estonian 10 1
Finnish 7 1
French 22 4
Galician 6 1
German 25 4
Greek 19 -
Hungarian 12 1
Icelandic 8 1
Irish 3 1
Italian 21 1
Latvian 7 1
Lithuanian 8 3
Luxembourgish 2 1
Maltese 3 1
Norwegian 8 -
Polish 15 1
Portuguese 14 1
Romanian 8 -
Serbian 9 1
Slovak 9 2
Slovenian 14 1
Spanish 20 2
Swedish 19 1
Valencian 6 1
Welsh 3 1

Table 6: Breakdown of answers to questions Q14 and Q16 “What languages does your organ-
isation conduct research in and/ or for what languages do you offer services, soft-
ware, resources, models etc.?” and “Are there any languages that your organisation
does not yet support, but you plan to support in the next three years?” respectively.
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Statement Strongly Agree Disagree Strongly I don’t

agree dis- know /
agree No an-
swer

basic research is still 44 38 4 1 3

needed

inadequate recognition of 25 41 17 2 5

the importance of multilin-

guality

lack of talent/brain drain 10 27 31 11 11

fragmentation of the Euro- 12 42 10 2 24

pean LT industry

lack of coordination and miss- 11 45 14 3 17

ing links between research, LT
vendors, integrators and cus-

tomers

insufficient public procure- 14 34 14 4 24
ment

insufficient markets to jus- 25 40 26 2 7

tify investments in LTs for
smaller languages

cost of access to compute in- 8 37 27 4 14
frastructure
competition with non- 24 38 13 3 12

European big companies
and market disruption by
global players

Table 7: Answers to the question (Q20-Q28): “Please indicate if you agree with the following
statements: “One of the main challenges and obstacles the European LT community
currently faces is...” (mandatory closed question, answers provided on a four-point
scale, plus “I don’t know/No answer”). The statements and numbers in bold repre-
sent the answers where the audience predominantly (more than 70 percent) agrees
with the statement.
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Initiate large-scale, long-term funding pro-
gramme for European LT development

Reinforce training and education initia- 34 28 19 4 1 4
tives, including undergraduate and mas-

ters programs and vocational training in

LT

Public procurement of innovative technol- 34 14 19 8 1 14
ogy and pre-commercial public procure-
ment

Increase availability of qualified person- 28 39 15 1 1 6
nel on LT and incentives for talent reten-

tion
Invest in the development of new 28 35 17 5 2 3
(scientific/technological) methodolo-

gies for transfer/adaptation of re-

sources/technologies to other domains

and languages

Raise awareness of the benefits for com- 25 26 25 5 3 6
panies, public bodies, and citizens of the

availability of on-line services, contents

and products in multiple languages

Initiate investment instruments and accel- 21 31 23 2 5 8
erator programs targeting LT start-ups

Impose content accessibility regulations, 19 30 21 9 3 8
e.g., multimedia subtitling, readability,

dubbing, availability of content in multi-

ple languages etc.

Table 8: Answers to the question (Q30-Q38): “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?:” (mandatory closed question, answers provided
on a five-point scale, plus “I don’t know/No answer”).
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