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Abstract
Through an unprecedented large-scale collaborative activity, more than 40 ELE research
partners, who are experts in more than 30 European languages, collected and aggregated
metadata for more than 6,000 Language Resources and Technologies (LRTs). The results of
this data collection have been integrated into the European Language Grid (ELG) further en-
riching its own catalogue and providing a detailed, empirical and dynamic map of technol-
ogy support for our languages. The level of technological readiness and the various factors
that contribute to Digital Language Equality (DLE) can be discovered, browsed and further
investigated by means of comparative visualisations across languages through a web-based
dashboard application. The ELE dashboard supports querying and visualising the empirical
data that we consider components of DLE as well as monitoring and comparing the evolution
of technological support within and across languages, advancing towards the goal of digital
equality for all European languages by 2030.

1 Introduction
This deliverable reports on part of the results of ELE Task 1.3, which sought to investigate the
state of play of Europe’s languages in 2021/2022 with regard to their digital readiness. The
task was based on a comprehensive metadata collection activity. Originally informed by the
working definition and indicators of language equality (Gaspari et al., 2021, 2022) and by the
state-of-the-art report (Agerri et al., 2021), T1.3 discovered and appropriately documented
data sets and tools/services pertinent to Language Technology (LT) for each language.

The findings of this investigation per language have been reported in the ELE language
reports series (D1.4 to D1.36). The report at hand (Deliverable D1.37) presents the results
of the ELE metadata collection activity and the software developed to facilitate digital readi-
ness computations and comparative visualisations across languages, highlighting strong and
weak points of the digital support offered to each of the languages addressed by ELE.1

Section 2 reports on the collected LRTs that resulted from our the collaborative expert-
based, large-scale metadata aggregation activities. It also presents the basic curation and
processing tasks that were applied to convert their metadata into an ELG-compatible meta-
data schema and then import them into the ELG database. Section 3 presents the web-based
ELE dashboard, developed as part of the ELG platform. The ELE dashboard exposes and
visualises the descriptive statistics of the LRTs hosted on the ELG database and catalogue
as well as the technological and contextual scores of the DLE metric, as defined in Gaspari
et al. (2022). Finally, by way of conclusion, Section 4 offers an outlook on the future uses and
relevance of the dashboard going forward, including beyond the lifetime of the ELE project.

2 Database of Empirical Data
In close collaboration with its sister project, the European Language Grid (ELG), ELE made
use of the ELG Platform and Catalogue, which offered the empirical base for the technolog-
ical factors of the Digital Language Equality metric. This decision is based on the fact that
the ELG Catalogue is Europe’s most comprehensive list of LRTs. On top of its own LRTs, ELG
harvests several major LR/LT repositories.2 To make sure that the ELG Catalogue is ade-
quately representative of the status of technological readiness of European languages, the
ELE project completed a comprehensive and large-scale review study of the level of support

1 https://european-language-equality.eu/languages/
2 At the time of writing, ELG harvests ELRC-SHARE, LINDAT/CLARIAH-CZ, CLARIN.SI, CLARIN-PL and HuggingFace.
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the European languages receive through Language Technology (LT). In particular, at least 40
different organisations, either ELE consortium partners or collaborating through partners’
networks, acted as language informants for their language and collectively they investigated,
discovered and appropriately documented components that contribute to the level of tech-
nological support of European languages. These components are resources that can be used
for the development of LT, LT tools and services, research groups and industry providers of
LT, projects in the framework of which the resources and tools have been developed, etc.

The ELE metadata collection process focused on LRTs for the official, co-official, regional,
minority and community European languages for which the ELE consortium and its collab-
orating network had expertise. These LRTs included:

• corpora or datasets: collections of raw or annotated, monolingual or bi-/multilingual,
mono- or multimodal, text segments or documents, audio transcripts, scripts, audio and
video recordings, etc., as well as learner corpora and sign language corpora.

• language descriptions, comprising language models and computational grammars.

• lexical/conceptual resources, comprising computational lexica, terminological databases,
gazetteers, ontologies, term lists, thesauri, etc.

• tools and services: services offered through the web, other networks or running in the
cloud, but also downloadable tools, source code, etc. These include basic NLP tools for
the European languages (morphological analysers, POS taggers, lemmatizers, parsers,
etc.), authoring tools (e. g. spelling, grammar and style checkers), tools/services for in-
formation retrieval/extraction/mining, text and speech analytics, machine translation,
natural language understanding and generation, speech technologies, conversational
systems, etc.

The ELE informants were asked to document only resources that were not already in-
cluded in the ELG Catalogue. Three options were provided to ELE informants as instruments
for the documentation of resources they discovered: (i) the ELG metadata editor (Figure 11
in Appendix), and/or (ii) an online form (Figure 12 in Appendix), and/or a spreadsheet which
was automatically populated by the responses to the online form and editable by the infor-
mant for direct manual recording of new resources. The last two items, the online form and
the spreadsheet, were appropriately configured to render a very simplified version of the
ELG metadata schema (Labropoulou et al., 2020).

By adhering to and utilising the ELG metadata schema, interoperability with the ELG Cat-
alogue of LRTs was guaranteed, thus allowing for the aggregation and ingestion of the LRTs
documented by the ELE partners into the ELG Catalogue, in an as automated as possible
manner. On the other hand, having set as a priority the documentation of as many LRTs
as possible over a detailed documentation for each of them, and in order to respond to the
variety of sources from which the ELE informants could discover relevant information, only
a subset of the ELG metadata categories have been included in the ELE online form. These
were carefully selected to elicit sufficient information for the purposes of ELE.

The online form contained the following metadata categories (elements marked with an
asterisk were mandatory):

• identification: resource type*, resource name*, resource short name, landing page*,
description*, publication year, resource provider (organisation name)

• contact data: name & homepage of source, contact email

• classification: keyword, domain

• funding information: funding project & funding type

WP1: European Language Equality – Status Quo in 2020/2021 2
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• usage information: licence, access rights

• technical information for data resources: subclass*, language* and, where applicable,
geographical variety, multilinguality type, media type*, size; in addition, for annotated
corpora, annotation type, and, for lexical/conceptual resources, encoding level

• technical information for tools/services: function*, Technological Readiness Level (TRL),
whether they are language independent*, and if not, the language and, where applica-
ble, geographical variety of the input resource, media type of the input resource, and
language, geographical variety and media type of the output resource.

Recommended controlled vocabularies, in the form of lists of values from which users
could select a value, were used where possible (e. g. for language), yet informants could also
add free text values. Depending on the element, adding multiple values was possible (e. g.
for domains, languages, keywords, etc.). Mandatory elements were marked as such with
validation imposed.

The records created by the ELE informants were curated before being imported to the
ELG database. The curation process involved manual and (semi-)automatic processing of
the metadata and indicatively included:

• Surface deduplication at the level of resource name, resource short name and landing
page. Some records were identified as duplicates of existing ELG records while some
were duplicates of other ELE informants’ contributions. Sometimes duplicate records
contained different or contradicting values, e. g. different functions, licences, etc. In
such cases the source had to be consulted and the record manually corrected. 

• Completion of mandatory metadata, where possible. The ELG metadata schema in-
cludes some mandatory elements, e. g. resource name and media type. Missing values
in mandatory metadata result in invalid records and failure to import to the database.
To minimise loss of data due to missing mandatory values, we consulted the source and
filled in missing metadata where possible. For remaining records, when the data type
of the element permitted this, we used the value “unspecified”.

• Harmonisation and mapping of metadata values. In many cases, metadata values were
provided by the informants as free text. Where possible and appropriate, these were
semi-automatically mapped to controlled vocabularies. For instance, values such as
“speech synthesis”, “speech synthesizer”, “text to speech”, “TtS” were all mapped to
“Speech synthesis”. In certain cases the value provided by the informant was not map-
pable to an ELG controlled vocabulary (e. g. “200+ languages” for the language meta-
data element). In such cases, where possible, the source had to be consulted and the
record was manually corrected.

• Grouping of values into meaningful equivalents or supersets. For instance, the domain
values “journalism”, “journalism and publishing” and “journalistic” were all mapped
to the single value “journalism and publishing”, while tool functions “speech synthesis”
and “speech recognition” were additionally grouped under the functions group “speech
processing”, etc.

This systematic collection and careful curation of language resources for Europe’s lan-
guages by the ELE partners resulted in 6,790 metadata records. Out of these, approximately
400 records were eventually discarded during metadata curation and processing (mainly be-
cause of duplicates or incomplete mandatory metadata), resulting in 6,362 records for im-
port to the ELG database. These included 2,215 metadata records describing LT tools and
services as well as 4,147 records describing data resources, i. e., corpora, lexical/conceptual

WP1: European Language Equality – Status Quo in 2020/2021 3
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resources and language descriptions, grammars or language models (see Figure 1 for details
of the breakdown). They covered all the languages addressed by the ELE language reports
series (i. e. ELE deliverables D1.4–D1.35), as presented in Figure 2.

Number of records
Datasets 4,147
Tools and services 2,215
Total 6,362

Table 1: Number of LRTs identified by ELE language informants and imported into ELG

35%

40%

5%

20%

Tool

Corpus

Grammar/Language Model

Lexical/Conceptual Resource

Figure 1: Distribution of LRTs identified by ELE language informants and imported into ELG

This set of metadata records was imported into the ELG Catalogue, complementing ELG’s
existing collection of LRTs. Currently (April 2022), after the addition of the records created
by the ELE partners, the ELG Catalogue comprises 12,033 LRTs, as presented in Table 2.

This consolidated collection of LRTs of the ELG Catalogue is searchable and browsable
through the ELG Catalogue interactive interface and it is exposed and visualised on the dash-
board described in Section 3.

3 Dashboard
In order to provide a precise and easy-to-use mechanism for exposing and monitoring the
technological and contextual factors that contribute to DLE (Gaspari et al., 2022), we designed
and implemented a web-based interactive dashboard as part of the ELG Platform.3

3 https://www.european-language-grid.eu
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Figure 2: Number of LRTs identified by ELE language informants per language addressed by
the ELE language reports series

Number of records
Corpora 6,260
Lexical/conceptual resources 2,238
Language descriptions 433
Tools/services 3,102
Total 12,033

Table 2: Number of LRTs in the ELG database (April 2022)

WP1: European Language Equality – Status Quo in 2020/2021 5
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The dashboard exposes the contents of the ELG database as interactive visuals dynamically
created by user queries, thus providing a constantly up-to-date and consistent (i. e., compa-
rable) measurement of the level of LT support and provision that each European language
enjoys. The dashboard provides the figures, statistics and graphs, as appropriate, for:

• the technological and contextual scores of the DLE metric, calculated according to the
detailed technical description presented in Gaspari et al. (2022);

• LRTs hosted on the ELG Catalogue, which constitute the source/base data for the tech-
nological factors that contribute to DLE.

3.1 Architecture and Implementation
Architecturally, the ELE dashboard consists of two layers: the database of the ELG Catalogue
and the front end.

The ELG database contents are indexed and saved in appropriate JSON structures. Each
user query retrieves the respective results from JSON and exposes them to the front end.

Specifically, the scores of the technological part of the DLE metric are calculated as
follows:

1. Each LRT in the ELG database (dataset or tool) obtains a score (ScoreLRT ), which is equal
to the sum of the weights of its relevant features.4 Specifically for features Annotation
Type and Domain, instead of simply adding the respective weight, the weight is multi-
plied by the number of unique feature values possessed by the LR in question.
Example: Suppose a LRT in the ELG catalogue (LRT1) has the following features: cor-
pus, annotated, monolingual, with three different annotation types (morphology, syn-
tax, semantics), with text as media type, covering one domain (e. g. finance), with con-
ditions of use research use allowed. Then, using the weights proposed in Gaspari et al.
(2022), LRT1 is assigned the following score:

ScoreLRT1 = 5 + 1 + 2.5 + (3 ∗ 0.25) + 1 + (1 ∗ 0.3) + 3.5 = 14.05

2. To compute the technological DLE score for language X (TechDLELangX ) one sums up
the ScoreLRT of all LRTs that support language X (LRT1, LRT2, ... LRTN), i. e.

TechDLELangX =

N∑
i=1

ScoreLRTi

While the technological factors are calculated dynamically and reflect the status of the ELG
Catalogue’s database at the time of accessing the dashboard, in the current implementation
the contextual factors have been calculated offline, stored in a separate file and exposed to
the respective tab of the dashboard front end.

With respect to the front end implementation, the challenge was to create a generic com-
ponent that can manage and display the results of a number of possible user queries on the
ELG database and that is simple enough to be maintained and reused over time. Moreover,
a graphics library that can mount different types of graphics with the same data structure
received from the back end was necessary. This condition was of utmost importance and
was the determining factor when selecting the library for the task. Taking the above into

4 The weights assigned to each feature and the associated values are presented in detail in Gaspari et al. (2022).

WP1: European Language Equality – Status Quo in 2020/2021 6
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consideration, the react-chartjs-25 library for charts and the chartjs-plugin-zoom6 library
for features like pan and zoom functionalities on charts have been selected. For the creation
of the interactive map we are using the react-leaflet7 library, which is based on Leaflet.8

3.2 User Interface
The ELE dashboard web user interface can be accessed at

https://live.european-language-grid.eu/catalogue/dashboard.9

From a user experience perspective, there are four entry points (sections). The first sec-
tion (DLE scores) displays the bar charts of the technological (Figure 3) and the contextual
scores (Figure 4) of the DLE metric for the language(s) selected by the user. The user can
select and compare the scores of any number of languages, up to a maximum of 92 of them,
which is the total number of languages addressed by the ELE project. The languages list is
provided in the form of a multiple choice list, grouped into EU official and Other European
languages, alphabetically ordered within each group. The selected languages which are pre-
sented on the two bar charts, technological and contextual, are sorted in descending order
of the respective DLE scores.

In the other two sections users can dive into a more detailed comparison of a subset of
the technological factors across languages and within a language (Cross-language compar-
ison and Within-language comparison, respectively). Through these two sections the ELG
database can be queried and the respective statistics and graphs of the numbers of LRTs for
specific languages in the ELG database can be generated. The number of datasets vs. soft-
ware resources can be compared across languages, as in the instance shown in Figure 5.

Additionally, languages can be compared within each resource class with respect to differ-
ent dimensions. For datasets, one or more resource subclasses (i. e. corpus, lexical/conceptual,
grammar, model or other language description) can be compared, while for software, the
user can generate graphs for the different function groups performed by the tool/service
(i. e. Text Processing, Speech Processing, Translation Technologies, Image/Video Processing,
Human Computer Interaction, Natural Language Generation, Information Extraction and In-
formation Retrieval, Support operation and Other). The query can be further refined by ap-
plying a number of features, characteristic of the corresponding resource class. For datasets,
these are the linguality type, the media type and the access rights. For software, the avail-
able query criteria are input and output media types and access rights. For instance, Figure 6
presents the graph generated out of a query for software for Text processing or Speech pro-
cessing or Translation technologies, which is not provided for commercial use, for Bulgarian,
Croatian, Czech, Danish and Dutch.

TheWithin-language comparison functionality allows for further investigations of the avail-
ability of LRTs for a single language. The functionalities are almost identical to those of the
Cross-language comparison section with a few differences, e. g. the use of clustered bar charts
where appropriate (for example Figure 7) and the breakdown of bars per resource subclass
or function (e. g. Figure 8).

Finally, the Map section (Figure 9) visualises part of the situational context of European
languages: The user can select a language addressed by ELE, and the countries where this
language is spoken are highlighted on the map. To maintain focus on the European context

5 https://react-chartjs-2.js.org
6 https://www.chartjs.org/chartjs-plugin-zoom/
7 https://react-leaflet.js.org
8 https://leafletjs.com
9 Should this URL become inactive in the future, the new link to the ELE dashboard will be provided in the ELG

platform homepage.
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Figure 3: Dashboard: Technological DLE scores for all languages addressed by ELE (as of
25/04/2022)

WP1: European Language Equality – Status Quo in 2020/2021 8
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Figure 4: Dashboard: Contextual DLE scores for all languages addressed by ELE

WP1: European Language Equality – Status Quo in 2020/2021 9



D1.37: Database and Dashboard

Figure 5: Dashboard: Comparing the numbers of datasets and software across five languages
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Figure 6: Dashboard: Example graph – software with specific functions and access rights
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Figure 7: Dashboard: Example graph – comparing the number of corpora, models and lexical
resources for English
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Figure 8: Dashboard: Example graph – comparing the number of bilingual corpora and bilin-
gual lexical resources for English
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and on the countries represented in the ELE consortium, only EU member states, EEA coun-
tries and Switzerland are active on the map. By clicking on a specific highlighted country,
the numbers of L1 and L2 speakers of the language in the country are presented (Figure 10).
The information about the number of speakers per country was mainly derived from Ethno-
logue10 (September 2021), while for some languages the numbers were provided by experts
in the ELE consortium.11

Figure 9: Dashboard: Map interface

4 Summary and Conclusions
The current ELG database encompasses to date more than 12,000 LRTs. These include (i) the
ELG’s own resources, (ii) the constantly growing set of metadata that are being harvested
from other well-established LT-related repositories, and (iii) the metadata collected by the
ELE language experts through the large-scale metadata aggregation activity for all major
European languages and many of Europe’s lesser spoken and/or regional languages. As such,
we believe it provides an empirical basis that is as representative as possible and on which
the technological readiness of the languages spoken in Europe can be measured.

The ELE dashboard presented in this report is a web user interface that exposes and vi-
sualises the level of technology support that the European languages enjoy. The dashboard
allows for cross-language comparisons of the technological and contextual scores of the DLE
metric and for cross- and within-language comparisons of various quantitative aspects of
the ELG database, i. e. of the LRTs and some of their features that contribute to DLE.
10 www.ethnologue.com
11 For more details on this, see https://european-language-equality.eu/languages/
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Figure 10: Dashboard: Map interface with the French language selected

The ELE dashboard facilitates the investigation of the current state of European languages
with respect to their technological readiness and, going forward, it can help in the identifi-
cation of potential issues or gaps for each of the languages covered. Moreover, it will help
monitor the evolution of technological support, thus making the results of Task 1.3 of the
ELE project sustainable beyond the task itself and the whole project. As the ELG Catalogue
organically grows over time, the technological score of the DLE Metric will be updated for
all European languages, thereby providing an up-to-date and consistent (i. e., comparable)
measurement of the level of LT support and provision that each of them enjoys, also show-
ing where the status is less than ideal or not at the expected level. Similarly, the situational
indicators that are reflected by the contextual scores will be updated for the relevant lan-
guages by basing the computations on fresh data, as it becomes available from the selected
high-quality sources.

The automatic enrichment procedures of the ELG Catalogue put in place in collaboration
with the ELG project will continue at regular intervals, ensuring that the empirical basis for
monitoring the level of digital readiness of Europe’s languages continues to expand, reflect-
ing future community activities and achievements. In parallel, the technical means made
available through the ELG Platform will help keep the empirical basis as up-to-date as possi-
ble through easy-to-use data and metadata registration functionalities.
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Figure 11: ELG metadata editor
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Figure 12: Online form for the documentation of identified LRs by ELE informants
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