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Abstract

This deliverable provides a preliminary transparent working definition of digital language
equality (DLE) based on a set of modular quantifiers, measures or indicators, to accurately
reflect the level of support of language technologies for European languages as an essential
requirement of DLE for the present as well as for the future. The deliverable is structured as
follows. Section 1 presents the background and context of the ELE project, clarifies its main
aims, and provides a brief overview of the consortium. Section 2 introduces the preliminary
working definition of Digital Language Equality and the DLE metric, first explaining the ra-
tionale behind these concepts and then presenting their key features. This part includes a
discussion of the technological and contextual factors on which the preliminary definition
is based, which are also used to compute the DLE metric; the six technological factors make
up a set of linguistic digital readiness indicators, and can be compared across languages at
a fine-grained level. Section 3 reviews some of the main open issues and challenges to be
addressed in subsequent stages of the project with a discussion of the approach taken with
regard to the size of Language Resources, their year of release and the issues of contempo-
raneity, versions and updates, as well as on the aspects of costs, licensing and access. Finally,
Section 4 briefly draws some conclusions and explains how this Deliverable D1.1 will be ex-
panded upon in the subsequent Deliverable D1.3.

1. Introduction

1.1. Background and Context

In a plenary meeting on 11 September 2018, the European Parliament adopted by an over-
whelming majority a joint ITRE/CULT report, Language equality in the digital age, with a res-
olution that included over 40 recommendations. These concerned the improvement of the
institutional framework for language technology policies at EU level, EU research policies,
education policies to improve the future of Language Technologies (LTs) in Europe, and the
extension of the benefits of LTs for both private companies and public bodies (European Par-
liament, 2018). In particular, the resolution highlighted many important areas that are of
direct interest to the ELE project, e.g., it called on the Commission “to establish a large-scale,
long-term coordinated funding programme for research, development and innovation in the
field oflanguage technologies, at European, national and regional levels, tailored specifically
to Europe’s needs and demands”. Against this background, the ELE project addresses some of
these recommendations and lays the foundations to elicit an evidence-based roadmap with
strong support from the wider community that can provide the basis for a systematic plan
and strategic agenda to achieve full DLE in Europe by 2030.

1.2. Main Aims

While the 24 official EU languages are granted equal status politically, technologically they
are far from equally supported; in addition, there are several regional and minority lan-
guages that have traditionally suffered from limited support, especially to future-proof their
use and very existence in the digital age. The goal of ELE is the systematic and inclusive de-
velopment of an all-encompassing strategic research, innovation and implementation agenda
and roadmap for achieving full digital language equality in Europe by 2030. To reach this am-
bitious objective, the project will draw up a sustainable evidence-based strategic research
agenda and roadmap setting out actions, processes, tools and actors to achieve full DLE of
all languages used in Europe through the effective use of LTs.

WP1: European Language Equality — Status Quo in 2020/2021 1
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A fundamental element of this effort is the definition of DLE, whose preliminary formula-
tion is presented in Section 2.1, which underpins the activities of other work packages (WPs)
and tasks for the entire project. The preparation of the plan to achieve DLE in Europe by
2030 requires the accurate and up-to-date description of the current state of technology sup-
port for Europe’s languages and the identification of gaps and issues with regard to LTs, also
considering neighbouring disciplines.

1.3. Consortium

The ELE consortium is ideally positioned to pursue the ambitious goals of the project. It
consists of a total of 52 members: five core partners, nine networks, associations and initia-
tives, nine companies and 29 research organisations. In addition to all official European lan-
guages, the partners’ expertise covers several unofficial, regional and minority languages,
either through consortium partners or through the umbrella organisations ELEN and EC-
SPM. The consortium as a whole brings together research and industry partners as well as
wider networks representing a very broad range of stakeholders that have come together to
achieve full DLE for all European languages by 2030.

2. Preliminary Definition of Digital Language Equality

This report presents the preliminary conceptualization of DLE, through an initial transpar-
ent working definition based on a set of modular quantifiers, measures and indicators. This
definition underpins the work of the entire project. The fundamental question that has
guided its formulation is: ”"What LTs are required to achieve DLE in Europe by 2030?”. While
the proposed definition is firmly rooted in the state-of-the-art, it will also serve the needs of
the languages targeted in the project and the expectations of the relevant language commu-
nities in the future. The preliminary definition provides the basis for the full specification
of DLE that will be presented in Deliverable D1.3, to be submitted in January 2022.

Language “equality” does not mean “sameness” on all counts, regardless of the respective
environments; we recognize the different historical developments and current situations
of the very diverse languages that are targeted in the project, along with their specific fea-
tures, different needs and realities of their communities, e. g., in terms of number of speak-
ers, range of uses of the languages, etc., which inevitably vary significantly. It would be naive
and unrealistic in practice to ignore these facts, and to set out to erase the differences that
make languages truly unique, as key components of the heritage and as a vital reflection of
the communities that use them. This is also a core element of multilingualism in Europe,
where all languages are valued as inherent components of the social fabric that connects
European citizens in their diversity. The challenge tackled head on by ELE is to enable all
languages, regardless of their specific circumstances, to realize their full potential, support-
ing them in achieving full digital equality in the coming decade.

The notion of DLE does not involve any judgement of the political, social and cultural status
or value of the languages, insofar as they all collectively contribute to a multilingual Europe,
that should be supported and promoted. Alongside the fundamental concept of equality, we
also recognize the importance of the notion of equity, meaning that for some languages, and
for some needs, a specific effort is necessary. Specific access to certain services and resources
(for example to revitalize a language, or to promote the development of education through
that language) is very important for some of Europe’s languages.

The preliminary definition of DLE is articulated in Section 2.1, on the basis of an explana-
tion of its key features and of how it will be operationalized in the project. After presenting
the technological factors (Section 2.2) that make up six specific indicators of linguistic digital

WP1: European Language Equality — Status Quo in 2020/2021 2
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readiness (LDR) that can be compared across languages (Section 2.3), the discussion presents
the contextual factors contributing to DLE, that reflect the situation in which the languages
are used in terms of economy, education, society, etc. (Section 2.4).

2.1. Key Features

Below we present the key features of the preliminary definition of DLE. First of all, the defi-
nition was designed to be modular and flexible, i. e., consisting of well-defined (separate and
independent, but tightly integrated) quantifiers, measures and indicators, selected to ensure
compatibility and interoperability with the metadata schema of the European Language Grid
(ELG)! (Labropoulou et al., 2020; Rehm et al., 2020) which plays a crucial technical role in the
project. ELG develops a cloud platform that bundles together functional software, data sets,
corpora, repositories and applications to benefit European society, industry and academia
and administration, while also addressing the fragmentation of the European LT landscape
by providing a convenient single access point to the European LT community and its offer-
ings. The DLE definition adopted in ELE is fully aligned with ELG. The report on language
equality in the digital age on which the resolution adopted by the European Parliament men-
tioned in Section 1.1 (European Parliament, 2018) was based stated that LTs have not been
adequately considered in the past, despite various investments, and they should be given
due attention in the future; the ELE project aims to contribute to this vision.

The definition of DLE drew inspiration from the Basic Language Resource Kit (BLARK),?
which has been used to define what LRs are needed, and to classify what already exists and
what may need to be produced for specific languages. Having such information allows for
a more realistic estimation of costs and efforts required for future LR production for spe-
cific languages (Krauwer, 2003). BLARK has been a useful instrument in the past for human
language technology (HLT) experts to help report on the coverage of a certain language and
thus plan for future actions. Due to the modular and flexible design of the preliminary DLE
definition, the chosen quantifiers, measures and indicators can be dynamically adapted and
updated in the future, leading to the final specification of the definition. The definition also
supports the remapping of the contributing factors and criteria based on updated (more fine-
grained or, conversely, coarser) or revised schemata of the metadata adopted in ELG. The
preliminary definition can also accommodate additional elements to be introduced on the
basis of evidence and feedback gathered during the project (e. g., as part of the landscaping
exercises and technical deep-dives, as well as based on input from the wider community).

We have tried to make the definition transparent and similarly intuitive for linguists, LT
experts, activists, policy-makers and European citizens at large, to encourage its widest pos-
sible uptake and buy-in from the broader community. While we wanted the definition to
be founded on solid, widely agreed, principles, we also aimed at striking a balance between
a methodologically sound and theoretically convincing definition, and a formulation that
would also be applicable for computing the DLE metric, as well as usable in the community,
including to inform future language policies — and LT policies — at the local, regional, na-
tional and European levels. The definition can be used to guide and prioritize future efforts
in LT development and LR creation, collection, and curation activities. Through data mod-
elling, analytics and visualization, languages facing similar challenges to achieve full digital
equality can be grouped together, and requirements can be formulated to support them in
remedying the existing gaps and advancing towards full DLE in the coming decade.

1 https://live.european-language-grid.eu

2 http://www.blark.org
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Digital Language Equality (DLE) is the state of affairs in which all languages have
the technological support and situational context necessary for them to continue to
exist and to prosper as living languages in the digital age.

The definition of DLE will be used to compute an easy-to-interpret metric for individual
languages. The DLE metric will enable the quantification of the level of technological support
for each language in scope of the project and, crucially, the straightforward identification and
visualization of the gaps and shortcomings that hamper the achievement of full DLE. This
approach enables direct comparisons across languages, tracking their advancement towards
the goal of DLE, as well as the prioritization of needs, especially to fill existing gaps, focusing
on realistic and feasible targets.

The Digital Language Equality (DLE) Metric is a measure that reflects the digital
readiness of a language and its contribution to the state of technology-enabled multi-
lingualism, tracking its progress towards the goal of DLE. The DLE Metric is computed
for each language on the basis of various factors, grouped into technological support
(technological factors, e. g., the available language resources, tools and technologies)
and a range of situational context factors (e. g., societal, economic, educational, indus-
trial).

In Europe, it facilitates the identification and prioritization of needs, the preparation and
planning of strategic activities and policies as well as the formulation of research, develop-
ment and innovation objectives, with the overall goal of promoting the achievement of full
DLE in Europe by 2030. The DLE metric will capture the needs and expectations of the vari-
ous European languages and the shortfalls with respect to being adequately supported in the
digital age so as to achieve equality. Later on in the process, specific scores, relative weights
and perhaps also penalties will be assigned to the various factors involved in the compu-
tation of the DLE metric: this will result in up-to-date language-specific indicators that are
comparable with one another, which will allow us to track the progress of technology support
for the various languages, and all respective indicators, towards the goal of DLE in Europe
by 2030. By virtue of being applicable across languages, the metric score provides six spe-
cific indicators of LDR, which are explained in more detail in Sections 2.2 and 2.3, showing
their relative degree of maturity in terms of technological support and achievement of digital
equality.

2.2. Technological Factors

On the basis of the preliminary definition of DLE (Section 2.1), the first set of quantifiers to
consider are technological factors, that concern the availability of Language Resources and
Technologies (LRTs), as well as the projects and organizations covering specific languages.
Following the ELG categorization and metadata schema, these technological factors are di-
vided into six main categories, namely (i) tools and services, (ii) corpora, (iii) language models
and computational grammars (collectively referred to as language descriptions), (iv) lexical
and conceptual resources, (v) projects, and (vi) organizations. They are listed in full in Ap-
pendix A and described in the following sections.

WP1: European Language Equality — Status Quo in 2020/2021 4
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2.2.1. Tools and Services

This first category of technological factors is defined as tools and services offered via the web
or running in the cloud, but also downloadable tools, source code, etc. They include for ex-
ample basic NLP tools for the European languages (morphological analysers, part-of-speech
taggers, lemmatizers, parsers, etc.); authoring tools (e. g. spelling, grammar and style check-
ers); services for information retrieval, extraction, and mining, text and speech analytics,
machine translation, natural language understanding and generation, speech technologies,
conversational systems, etc. For the purposes of computing the DLE metric, these are the rel-
evant quantifiers that apply to tools and services, whose scoring and weighting mechanism
will be defined in D1.3:

* Language(s)

* Domain(s)

* Licence

* Type of access

» Function(s) / Task(s)

* Language dependent

* Language(s) of input/output

* Media type(s) of input/output

A relevant quantifier to take into consideration for the DLE metric with regard to tools and

services is the technology readiness level (TRL).
2.2.2. Corpora

This second category is defined as corpora or datasets, including collections of text docu-
ments, text segments, audio transcripts, audio and video recordings, etc., monolingual or
bi-/multilingual, raw or annotated. For the purposes of computing the DLE metric, these are
the relevant quantifiers that apply to corpora, whose scoring and weighting mechanism will
be defined in D1.3:

* Language(s)

* Domain(s)

* Licence

» Type of access

* Corpus subclass

* Media type(s) of parts
* Multilinguality type

* Corpus size (based on corpus size unit)

WP1: European Language Equality — Status Quo in 2020/2021 5
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2.2.3. Language Descriptions and Models

The third category is described as language models and computational grammars. For the
purposes of computing the DLE metric, these are the relevant quantifiers that apply to lan-
guage descriptions and models, whose scoring and weighting mechanism will be defined in
D3.1:

* Language(s)
* Domain(s)

* Licence

Subclass of grammar/model

2.2.4. Lexical and Conceptual Resources

This fourth category (i. e., lexical and conceptual resources) includes resources organised
on the basis of lexical or conceptual entries (lexical items, terms, concepts etc.) with their
supplementary information (e. g., grammatical, semantic, statistical information, etc.). They
comprise computational lexica, gazetteers, ontologies, term lists, thesauri, etc. For the pur-
poses of computing the DLE metric, these are the relevant quantifiers that apply to lexical
and conceptual resources, whose scoring and weighting mechanism will be defined in D1.3:

* Language(s)

* Domain(s)

* Licence

* Lexical/conceptual resource subclass
* Media type(s) of parts

* Encoding level

* Number of entries (size)

2.2.5. Projects

The fifth category consists of projects that have funded or developed LRTs. For the purposes
of computing the DLE metric, these are the relevant quantifiers that apply to funded projects,
whose scoring and weighting mechanism will be defined in D1.3:

* Language(s)

Domain(s)

Number of consortium partners

Technology sectors/areas/specialisms

Duration

Budget

WP1: European Language Equality — Status Quo in 2020/2021 6
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2.2.6. Organizations

The sixth, and final, category of technological factors concerns organizations that are or have
been active in the LT community and landscape in Europe, especially with regard to devel-
oping LTs or LRs or conducting research in the wider area of Language Technology. For
the purposes of computing the DLE metric, these are the relevant quantifiers that apply to
organizations, whose scoring and weighting mechanism will be defined in D3.1:

* Language(s)

* Domain(s)

* Type

» Technology sectors/areas/specialties

* Number of people working in the organisation
* Number of individual members

* Number of corporate/institutional members

2.3. Six Indicators of Linguistic Digital Readiness

The overall score of the DLE metric will be computed on the basis of the weighted scores
assigned to the technological factors. The six categories of technological factors also serve as
distinct fine-grained indicators of linguistic digital readiness (LDR) that can be specifically
compared (like with like) across languages.

2.4. Contextual Factors

The second set of measures contributing to the DLE metric consists of contextual factors,
that do not refer to strictly technological, linguistic or language-related indicators, but rather
have to do with general conditions and situations of the broader context. These have been
inspired by a number of diverse sources and past projects, most notably: the STOA (2017)
report, which promoted goals that are well aligned with those of ELE, and also proposed and
assessed a set of institutional, research, industry, market and public service policy options;
the META-NET White Paper series Europe’s Languages in the Digital Age (Rehm and Uszko-
reit, 2012);> EFNIL’s European Language Monitor (ELM), e.g., the most recent ELM4 from
2019 includes some relevant features;* both the FLaReNet report (Calzolari et al., 2011) and
the META-NET Strategic Agenda for Multilingual Europe 2020 (Rehm and Uszkoreit, 2013)
discussed some of the key elements needed to achieve language equality that included some
useful starting points; the project on Modeling the Linguistic Consequences of Digital Lan-
guage Contact;® finally, the Digital Language Diversity Project® worked on the identification
of indicators and parameters for the computation of the level of technological readiness of
languages, which eventually resulted in a set of indicators and their mapping on a scale of
digital language vitality.’

In addition to these main sources that were consulted alongside similar relevant projects
and initiatives, the list of contextual factors was also formulated on the basis of a consultation

http://www.meta-net.eu/whitepapers/
http://efnil.org/projects/elm
http://molicodilaco.hi.is

http://www.dldp.eu
http://wp.dldp.eu/digital-language-vitality-scale/

N o U W
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of all ELE partners, in the interest of a comprehensive and inclusive range of contextual fac-
tors. The factors that were eventually selected refer to the region/country/countries/area(s)
of the specific language in question, whatever level of granularity and specificity is most
appropriate at the geographic and/or geopolitical level in connection with the relevant lan-
guage. Clearly, depending on the spread and reach of the languages that are considered, very
different considerations may apply to their links with one or more particular regions, coun-
tries or (supranational) areas. Appendix B lists the 72 contextual factors identified so far as
a result of this consultation process, that have been clustered into 12 categories, namely:

* Economy

* Education

* Funding

* Law

* Media

* Policy

* Public administration
* Society

* Industry

* Online

* Research & Development & Innovation

* Technology

As shown in Figure 1, some of the technological factors (in particular projects and organi-
zations) and some of the contextual factors (i. e., industry, online, research & development &
innovation as well as technology) fall somewhat between and occupy some common ground.
It is envisaged that subsequent activities in the project will help refine the list of contextual
factors, assigning an appropriate scoring and weighting mechanism to them to compute the
DLE metric. Their respective scoring systems and weights will be thoroughly described in
the full final specification of DLE in Deliverable D1.3.

Technological Factors Contextual Factors
Economy
Education
+ Tools and Services + Industry + Funding

Corpora « Projects + Online « Law

Language Descriptions and Models + Organisations + Research & Development & Innovation + Media

Lexical and Conceptual Resources + Technology « Policy
Public administration
Society

Figure 1: Intersection between technological and contextual factors
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Taking a broader and longer-term view, beyond the ELE project, the data points related to
these contextual measures will be crucial for defining the next steps, e. g. to foster collabora-
tion between research centres and groups, including internationally and across regions. The
consideration of the technological factors and contextual factors will represent key elements
to design an effective plan to foster EU-wide collaboration in the LT space to fully realize the
vision of complete DLE for all European languages by 2030.

3. Open Issues and Challenges

On the basis of the preliminary definition of DLE (Section 2.1), this section reviews some of
the open issues and challenges to be addressed going towards the final full specification of
DLE, including the exact scores, penalties and weights to be applied. Detailed guidelines on
how to address the open issues and challenges included below are elaborated in the Guide-
lines for Task 1.3 Contributors of ELE (Giagkou and Piperidis, 2021).

3.1. Size of Language Resources

In general, there are benefits to setting a minimum size criterion to make language resources
such as corpora or grammars acceptable as part of the collection effort undertaken in ELE,
e.g., to avoid collecting small resources that cannot be realistically used in concrete technol-
ogy development scenarios. However, it would be difficult to establish arbitrarily what this
minimum size threshold should be, also considering the variety of technological factors to
be considered (Section 2.2), and the specifics of the several languages to be compared with
each other in terms of LDR. In the end, the pragmatic decision was made not to set any min-
imum size requirement. The thinking behind this choice was that relatively small data sets
are common in less-resourced languages, for particular domains, etc., while, for example,
there is the possibility to merge small but homogeneous data sets to create bigger ones that
would, in fact, be useful, e.g., in domain adaptation for machine translation. This approach
is in line with other European projects and initiatives, such as ELRI® that is now over, ELRC,
CURLICAT?'® and PRINCIPLE,! which are currently ongoing, and similar efforts at national
and regional level across Europe. Consistently with the ethos of these related initiatives, ELE
intends to promote a culture of valuing all and any LRs, especially for less-resourced lan-
guages, judiciously balancing the importance given to the size and quantity of the LRs and
their quality. For the purposes of the DLE metric, we are currently inclined to apply penal-
ties to very small LRs, but this will be eventually confirmed in the final full specification of
the DLE concept.

3.2. Year and Contemporaneity of Language Resources

For many applications and NLP tasks, recent and up-to-date LRs are preferable over older
ones. While the latter still have value for a range of purposes, all else being equal, the year of
collection, production, release or publication of LRs (and, to a certain extent, also LTs) will be
considered in the DLE metric; a more recent and more contemporary resource will receive
a higher score over a similar older resource, on the assumption that being more current
reflects more accurately and comprehensively contemporary language use. The resource is,
therefore, more likely appropriate for use by the most recent and advanced methodologies.

8 http://www.elri-project.eu
9 https://Ir-coordination.eu
10 https://curlicat-project.eu
11 http://principleproject.eu
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It is important to distinguish between the year of production, completion or publication of
the resource on the one hand, and the temporal coverage of the language use it represents
overall on the other, as the latter refers to another dimension (e. g., in the case of diachronic
corpora, (say) containing newspaper articles from past decades).

3.3. Maintenance and Updates

For the purposes of the ELE Project and the overall concept of DLE, versions and updates are
desirable, due to the importance of the criterion of timeliness and contemporaneity of LRTs
(Section 3.2). The approach adopted in ELE is to give clear guidelines (Giagkou and Piperidis,
2021) to contributors who are in charge of collecting LRs, also to account for different ver-
sions and updates. One way to ensure that this requirement is met is to give full control,
sense of ownership and full responsibility to the language experts who will be populating
the ELG database as part of the ELE project (almost all of them are ELG National Compe-
tence Centre leads, ELRC National Anchor Points, etc., so already intimately familiar with
the field and its specifics for the respective language).!> Anything relevant for a particular
language should be run past the team of language experts, who are responsible for collect-
ing the language technologies, language resources, projects and organisations, and curating
the resources with respect to what is already registered in the ELG. To ensure that there
is one single point of entry into the ELG, for languages spoken in multiple countries, there
will be a need to assign one leading expert (e.g., one for German in Germany, Austria and
Switzerland; one for French in France, Belgium, Luxembourg; one for Dutch/Flemish, etc).

3.4. Cost, Licensing and Access

The ELE project takes a very inclusive approach to collecting all and any LRTs, irrespec-
tive of their cost, licence and access conditions, in the sense that these are documented and
recorded, and will be considered when computing the DLE metric. The thinking behind this
decision is that a (large) resource that has been tested or evaluated after being built profes-
sionally should be recorded in ELG even if it has a cost (for purchase, licensing, use, condi-
tioned upon membership of a particular group or organization, etc.); such licensing restric-
tions and costs associated with accessing and using a LRT will incur proportional ’penalties’
in the DLE metric (Deliverable D1.3).

The aspect of accessibility of LRTs also relates to the broad and varied class oflicences often
called ‘open source’. In reality, especially when it comes to commercial use and exploitation,
the different open source licenses differ significantly. For example, a very large data set that
is licensed as Creative Commons Zero (CC0) can be used commercially while a different very
large data set licensed as Creative Commons Attribution Non-Commercial (CC-BY-NC) cannot.
Accordingly, these two data sets would contribute to DLE differently, i. e., the former data set
potentially has a bigger impact, even allowing for commercial use and productization, while
the existence of the latter is important for research use. One approach to tackle this sce-
nario could be to get the applicable licensing terms (at least the main ones) inspected by
legal experts trained in copyright, licensing and intellectual property issues, and placed on a
scale ranging from the widest possible licensing terms to the most restrictive: while the most
permissive terms will be rewarded for the score of the DLE metric, increasingly restrictive
licensing terms will be progressively penalized; this method may also be applied to custom
contributor-defined licensing terms, following inspection by a legal expert acting in an advi-
sory capacity. While we recognize that this approach is quite resource-intensive, we intend
to keep an open mind about these issues, which will be carefully revisited in preparation

12 https://www.european-language-grid.eu/ncc/, https://Ir-coordination.eu/anchor-points
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for Deliverable D1.3, to investigate the actual feasibility within the project and its eventual
follow-up initiatives.

4. Conclusions and Next Steps

This deliverable presents the preliminary definition of DLE, based on a set of modular quan-
tifiers, measures or indicators, along with the DLE metric. The DLE metric can be used to
accurately reflect the level of support of language technologies for European languages as
an essential requirement of DLE for the present as well as for the future, especially to pro-
mote the achievement of full DLE in Europe by 2030 (see Figure 2). This deliverable will be
followed up by D1.3 “Digital Language Equality — full specification of the concept” in project
month 13 (January 2022), which will present a working, operational full specification of DLE
based on well-defined quantifiers, measures, and indicators that should possess descriptive,
diagnostic and predictive value to promote DLE for all European languages, by encourag-
ing the levelling up of LT support where this is specifically required. Deliverable D1.3 will
include the scoring and weighting mechanisms of the technological and contextual factors
introduced here.

Basque Galician Norwegian
f EUROPEAN Bulgarian German Polish
TeChnu:OQICSI Fal:.tors LANGUAGE Catglan Greek Portuguese
. -(Izggpsoig services EQUALITY Croatian Hungarian Romanian
Language Descriptions and Models Consortium Bzaicizh i?ieslr?ndlc g:gz‘:ﬁian
Lexical and Conceptual Resources Dutch Itali Spanish
Organisations utc alian panis
Projects For all of these languages, Engllgh Lgtwan_ Swedish
we will collect all indicators for Estonian Lithuanian Welsh
Contextual Factors all of these factors. Finnish Luxembourgish ... and many more
- Economy / French Maltese languages
«  Education All results of this desk research
Industry activity will be stored in the .
Funding European Language Grid —_—
Law platform, making these results
Media immediately available to the
Online European LT community. W
Policy !
Public administration Allindicators are, later on, /
R&D&IL used to compute the Digital /
ociet Language Equality metric for
'?'egrfn)(lalogy all languages, for which an B

algorithm will be developed.

Figure 2: Computing the Digital Language Equality metric
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Appendices
A. Technological Factors

Table 1: Digital Language Equality — Technological factors
Category Factor

Tools and Services
* Language(s)

* Domain(s)

* Creation/publication date

* Licence

* Technology Readiness Level
» Type of access

« Function(s) / Task(s)!3

* Language dependent

* Language(s) of output

* Media type(s) of input

* Media type(s) of output

Corpora

* Language(s)

* Domain(s)

* Creation/publication date

* Licence

» Type of access

* Annotation type

* Corpus subclass

* Media type(s) of parts

* Multilinguality type

* Corpus size, based on corpus size unit

Continued on next page

13 This factor, and various others, will be aligned with the ontology used in the ELG metadata scheme.
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Table 1 - Continued from previous page
Category Factor

Language Descrip-

tions and Models
* Language(s)

* Domain(s)

* Creation/publication date
 Licence

* Subclass of grammar/model

Lexical and Concep-

tual Resources
* Language(s)

* Domain(s)

* Creation/publication date

* Licence

* Lexical/conceptual resource subclass
* Media type(s) of parts

* Encoding level

* Number of entries (size)

Projects

» Language(s) of interest

* Technology sectors, areas, specialties

* Domains (if any)

* Duration (based on start and end dates)
* Budget

* Overall person months

Organizations
* Type: research centre, higher education institution, company,
NGO, think tank, public administration
* Language(s) of interest
» Technology sectors, areas, specialisms
* Domains (if any)
* Number of people working in the organization
* Number of individual members
* Number of corporate/institutional members
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B. Contextual Factors

Table 2: Digital Language Equality — Contextual factors

Category

Factor

Economy

Size of the economy of the respective country, countries, re-
gion(s)

Size of the LT/NLP market in the respective country, countries,
region(s)

Size of the language service and translation or interpreting
market in the respective country, countries or region(s)

Percentage of the IT/ICT sector relative to the whole economy
of the respective country, countries or region(s)

Investment instruments or accelerator programs targeting
AJ/LT/NLP start-ups

Regional or national LT/NLP/LSP etc. market (including fore-
cast)

Average socio-economic status of members of the language
community

Education

Number of Higher Education Institutions operating in the lan-
guage

Percentage of higher education conducted in the language
(vs. in English)

Number of academic positions in Al, LT, NLP, computational
linguistics, corpus linguistics, language learning/teaching and
digital technology, applied linguistics, etc. in the respective
country, countries or region(s)

Number of academic programmes of study in AI, LT, NLP,
computational linguistics, corpus linguistics, language learn-
ing/teaching and digital technology, applied linguistics, etc. in
the respective country, countries or region(s)

Literacy level for the language in question
Number of students in language/LT/NLP curricula
Equity in education and educational outcomes
Inclusion in education

Continued on next page

WP1: European Language Equality — Status Quo in 2020/2021 15



D1.1: Digital Language Equality (preliminary definition) ELE

Table 2 — Continued from previous page
Category Factor

Funding
* Amount of public funding available for LT/NLP/AI research
projects (average or total over a certain number of years)

* Venture capital available in the respective country, countries
or region(s)

* Amount of public funding for interoperable platforms and re-
search infrastructures in the field

Industry

* Number of companies developing LTs in or for the respective
language

* Overall number of start-ups per year (average over a certain
number of years)

* Specific number of start-ups in the areas of LT/AI/NLP/NLU,
etc. (average over a certain number of years)

Law

* Copyright legislation and regulations
* Legal status and legal protection of the language

Media
* Amount of publicly available manually subtitled or dubbed
films, tv programmes, online videos, etc. in the language

* Amount of publicly available manually transcribed podcasts in
the language

Continued on next page
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Table 2 — Continued from previous page
Category Factor

Online

* Number of digital libraries for the language

» Impact oflanguage barriers on e-commerce or other horizontal
sectors or domains

 Level of digital literacy of members of the language community

* Number or size of wikipedia pages for the language (e.g., in
comparison to English wikipedia pages)

* Number of websites with content available exclusively in the
language

* Number of websites with content available in the language (but
not exclusively)

* Number of web pages in the language
 Ranking of websites delivering content in the language!*

* Number of labels and lemmas for the language in large public
knowledge bases such as Wikidata®®

* Language support gaps according to World Wide Web Consor-
tium (W3C)16

* Number of ecommerce websites or web shops offering services
in the language

Policy

* Presence of local, regional or national strategic plans, agendas,
committees working on the language, LT, NLP, etc.

 Level of recognition and promotion of the LR ecosystem by na-
tional or regional authorities

* Consideration of regional or national bodies for the citation of
LRs in research activities

* Promotion ofregional, national or international cooperation by
the authorities

* Level of public and community support for the definition and
dissemination of resource production best practices, e.g., en-
forcing recycling, reusing and repurposing

* Existence of policies to provide, maintain and update Basic
Language Resources Kits (BLARKS)

Continued on next page

14 For example, with regard to a well-known ranking such as https://www.alexa.com.
15 https://multilingual.com/issues/sept-oct-2019/wikidata-gets-wordier/
16 https://www.w3.org/blog/news/archives/8913
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Table 2 — Continued from previous page

Category

Factor

Public adminis-
tration

Languages of public institutions in the country, countries or re-
gion(s)

Number of public services offering services in the language of
interest

Research & Devel-
opment & Innova-
tion

Innovation capacity (e. g., based on the Innovation Scoreboard
position or comparable metric of the respective country, coun-
tries or region(s))

Number of LT, AL, NLP, NLU etc. research groups in total

Number of LT, Al, NLP, NLU etc. research groups or companies
predominantly working on the respective language (instead of,
say, English)

Overall number of Research & Development staff involved in
LT/NLP/NLU(-related), etc. activities

Suitably trained and qualified Research & Development staff
(e.g., at doctoral level) in the areas of Number of LT, Al, NLP,
NLU etc. in a given time period (e. g., one year)

Capacity for talent retention in the areas of Number of LT, Al,
NLP, NLU

State of play of NLP/AI at large when it comes to language un-
derstanding

Number of scientists and researchers working on the language
(in the different related fields: linguistics, CS, LT, Al, etc.)

Number of researchers and scholars whose work benefits from
the availability of or access to language resources, tools and
technologies in or for the language

Overall research support staff

Scientific associations or general scientific and technology
ecosystem for the language

Number of papers in major conferences and journals reporting
studies on language (average over a certain number of years)

Continued on next page
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Table 2 — Continued from previous page

Category

Factor

Society

Importance, relevance or recognition of the language in the dig-
ital age in the respective country, countries, region(s), language
community or communities

Number or proportion of fully proficient (literate) speakers of
the language

Number or proportion of speaker population with digital skills
Overall number of speakers of the language

Percentage of population that does not speak the official lan-
guage(s) of the country, region or community, on the basis of
socio-demographic factors such as age-group, level of educa-
tion, income band.

Number of official languages and recognised minority and re-
gional languages in the country, region or community

Number of community languages in the country, countries, re-
gion(s) and percentages spoken by the population

Available time resources of the members of the language com-
munity

Number of civil society stakeholders working on (preserving)
the respective language

Speakers’ (positive/negative) attitudes towards the language
(e.g., vs. their attitudes towards English)

Involvement of indigenous peoples, particularly women and
youth through their own governance structures and represen-
tative bodies to support indigenous languages, respecting mul-
ticulturalism, ethical standards and integrating the values of
indigenous peoples as a form of empowerment.

Sensitivity to barriers that impede the availability of new tech-
nology, content and services to indigenous language users

Number or proportion of speaker population who use social
media and social networks in the language

Technology

Presence or percentage of open-source language technology

Access to computer, smartphone etc. of members of the lan-
guage community

Digital connectivity and Internet access in the country, coun-
tries, region(s), language community or communities
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