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• Language Models (LMs), often Large Language Models (LLMs), define the state of the art in various 
Natural Language Processing (NLP) and Language Technology (LT) tasks.

• For example, speech recognition, machine translation, natural language generation, part-of-speech 
tagging, parsing etc.

• LMs are probability distributions over sequences of words. LMs are neither sentient nor conscious.
• LMs are trained using vast amounts of monolingual or multilingual text data, nowadays sometimes 

even including visual data (photos). Technology: deep neural networks (Transformers).
• Pre-training LMs has very demanding requirements regarding compute infrastructure (some LMs 

have cost millions to train) – only a few organisations can train an LM from scratch.
• LMs can also be generative, i.e., they can generate text based on an input prompt. 
• LMs can be fine-tuned to specific tasks (supervised machine learning) using rather small labelled 

datasets, for example, for question answering, sentiment analysis, next-sentence prediction etc.
• LMs are an incredibly dynamic research topic – many scientific papers, many open questions.

Language Models
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Global NLP/LT Market – Driven, to a large extent, by LLMs
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$48.46B in 2026

$43B in 2025

$35.1B in 2025
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• Multilingualism is at the heart of the European idea

• 24 official EU languages – they all have the same status

• Dozens of co-official, regional and minority languages as well as 
languages of immigrants and trade partners

• Many economic, social and technical challenges

• The Digital Single Market needs to be multilingual

• Cross-border, cross-lingual, cross-cultural communication

• Fragmentation of the LT market and landscape

• EP resolution (2018) asked for the development of a LT platform

Multilingualism in Europe

 

 

European Parliament 
2014-2019  

 
TEXTS ADOPTED 
Provisional edition 

 

P8_TA-PROV(2018)0332 
Language equality in the digital age  
European Parliament resolution of 11 September 2018 on language equality in the 
digital age (2018/2028(INI)) 
 
The European Parliament, 

– having regard to Articles 2 and 3(3) of the Treaty on the Functioning of the European 
Union (TFEU), 

– having regard to Articles 21(1) and 22 of the Charter of Fundamental Rights of the 
European Union,  

– having regard to the 2003 UNESCO Convention for the Safeguarding of the Intangible 
Cultural Heritage, 

– having regard to Directive 2003/98/EC of the European Parliament and of the Council of 
17 November 2003 on the re-use of public sector information1, 

– having regard to Directive 2013/37/EU of the European Parliament and of the Council of 
26 June 2013 amending Directive 2003/98/EC on the re-use of public sector information2, 

– having regard to Decision (EU) 2015/2240 of the European Parliament and of the Council 
of 25 November 2015 establishing a programme on interoperability solutions and 
common frameworks for European public administrations, businesses and citizens (ISA2 
programme) as a means for modernising the public sector3, 

– having regard to the Council resolution of 21 November 2008 on a European strategy for 
multilingualism (2008/C 320/01)4, 

– having regard to the Council decision of 3 December 2013 establishing the specific 
programme implementing Horizon 2020 – the Framework Programme for Research and 

                                                 
1  OJ L 345, 31.12.2003, p. 90. 
2  OJ L 175, 27.6.2013, p. 1. 
3  OJ L 318, 4.12.2015, p. 1. 
4  OJ C 320, 16.12.2008, p. 1. 
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META-NORD
EU-funded (ICT PSP) 
Project to establish an open linguistic infrastructure 
in the Baltic and Nordic countries (2011 – 2013)

METANET4U
EU-funded project (ICT Policy Support Programme) 
to enhance the European Linguistic Infrastructure 
(2011 – 2013)

CESAR
EU-funded project  (ICT Policy Support Programme) 
functioning as a part of META-NET to standardise 
language resources and tools (2011 – 2013)

META-FORUM 2011
Conference “Solutions for Multilingual Europe” 
(Budapest – June 27/28, 2011)

“State of the Art of Machine Translation –
Current Challenges and Future Opportunities“
Workshop on “State of the Art of Machine 
Translation“, commissioned by the EU Parliament 
(December 2013)

META-SHARE
Initiated in 2013, META-SHARE has functioned as an 
open and secure network of repositories for sharing 
and exchanging language data, tools and services

Strategic Research Agenda for Multilingual Europe 
2020
Launch of the Strategic Research Agenda for 
Multilingual Europe 2020 (January 2013)

META-FORUM 2013
Conference “Connecting Europe for New Horizons” 
(Berlin –September 19/20, 2013)

Strategic Research and Innovation Agenda 
(Version 0.9)
Launch of the  Strategic Research and Innovation 
Agenda titled  “Language as a Data Type and Key 
Challenge for Big Data” (July 2016)

META-FORUM 2016
Conference “Beyond Multilingual Europe” 
(Lisbon – July 4/5, 2016)

T4ME
EU-funded project  (Seventh Framework 
Programme) working on technologies for the 
Multilingual European Information Society

META-NET
Established in 2010, META-NET is a network of 
Excellence consisting of 60 research centres from 34 
countries, building the technological foundations of 
a multilingual European information society

META-FORUM 2010
“Challenges for Multilingual Europe” 
(November 17/18, 2010)

META-FORUM 2012
Conference “A Strategy for Multilingual Europe” 
(Brussels – June 20/21, 2012)

META-NET White Papers
Release of 32 volumes on 31 languages, revealing 
that there is a severe threat of digital extinction
for at least 21 European languages 
(December 2012)

CRACKER
EU-funded project CRACKER (Horizon2020) pushing 
towards an improvement of MT research in terms of 
efficiency and effectiveness (2015 – 2017) 

Cracking the Language Barrier Federation
Founded in 2015, the federation has been 
assembling European research and innovation 
projects as well as all related community 
organisations working on multilingual technologies

META-FORUM 2015
Conference “Technologies for the Multilingual 
Digital Single Market“ (Riga – April 27, 2015)

Strategic Agenda for the Multilingual Digital Single 
Market (Version 0.5)
Launch of the Strategic Agenda for the Multilingual 
Digital Single Market titled “Technologies for 
Overcoming Language Barriers towards a truly 
integrated European Online Market” (April 2015)

Riga Summit on the Multilingual 
Digital Single Market
Summit “Shape the future of the multilingual 
digital single market” (April 27–29,2015)

“Language Equality in the Digital Age”
Workshop on “Language Equality in the Digital Age”, 
commissioned by the EU Parliament’s Science and 
Technology Options Assessment Committee (STOA) 
(January 2017)

“Language equality in the digital age: Towards a 
Human Language Project”
Launch of the study on “Language equality in the 
digital age: Towards a Human Language Project”, 
commissioned by the EU Parliament (March 2017)

META-FORUM 2017
Conference “Towards a Human Language Project” 
(Brussels – November 13/14, 2017)

Strategic Research and Innovation Agenda (V1.0)
Launch of the Strategic Research and Innovation 
Agenda titled  “Language Technologies for 
Multilingual Europe – Towards a Human 
Language Project” (December 2017)

ELG Final Proposal Submission
Final submission on Feb. 20, 2018

2019-2022

2012 2014

2010 20132011 2015 2017

20182016

ELG consortium

2021-2022
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1. Establish the ELG as the primary Language Technology 
platform and market place in Europe to tackle the 
fragmentation of the European LT landscape.

2. ELG as a platform for commercial and non-commercial, 
industry-related LTs (functional and non-functional).

3. Enable the European LT community to upload services 
and data sets, to deploy them and to connect with, and 
make use of those resources made available by others.

4. Enable businesses to grow and benefit from scaling up. 

5. Unleash enormous potential for innovation.

Objectives (Selection)

Kick-off meeting, 22/23 January 2019
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European Language Grid is a joint technology platform
for the whole European Language Technology community (approx. 1750-2000 organisations)
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European Language Grid is a joint tool and resource sharing platform
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European Language Grid is a language data space
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European Language Grid is a marketplace for the whole European Language Technology community
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European Language Grid is the community of European Language Technology developers
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European Language Grid is the yellow pages of the European Language Technology community
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ELG makes available all European Language Technologies and Language Resources in a one-stop-shop.
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Users can connect to the ELG cloud platform 
via ELG APIs, remote APIs, ELG GUI, Python 

SDK, download of containers or source code.

12,000+ Resources without organisations

• 6259 corpora and data sets
• 3182 services and tools 

Ø 772 services available in and through ELG
• 2254 lexical/conceptual resources
• 465 models, grammars, lang. descriptions
• 1778 organisations (research orgs., companies)

ELG Release 3 (June 2022)
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Browsing the ELG catalogue
Downloading a resource

Testing an MT service Testing a dependency parser



Language Equality in the Digital Age (27 September 2018)

Stakeholders and Users and Collaborators
32 ELG National Competence Centres

ELG Open Calls: 15 pilot projects 

ELE – European Language Equality

AI4EU – European AI on demand platform

Data Spaces and Research Data Initiatives

ICT-29b research and innovation projects

Other related projects: CEF INEA projects 
(MAPA, NTEU, Microservices at your 
Service etc.), OpenGPT-X, NFDI4DS etc.

Additional initiatives: CLAIRE, AI PPP, ELRC, 
ECSPM, EFNIL, BDVA, CLARIN, W3C etc.

European Language Grid 20



Number of Resources over Time

META-FORUM 2022 21



Number of Users (Consumers of LT, Providers of LT)

European Language Grid 22

Approx. 750 users in total 
(June 2022)



Additional Information
META-FORUM 2022 – June 08-10, Brussels

Joining the European Language Grid
META-FORUM 2021 – November 15-17, virtual

Using the European Language Grid 
META-FORUM 2020 – December 01-03, virtual

Piloting the European Language Grid
META-FORUM 2019 – October 08/09, Brussels

Introducing the European Language Grid
META-FORUM 2017 – November 13/14, Brussels

Towards a Human Language Project
META-FORUM 2016 – July 04/05, Lisbon

Beyond Multilingual Europe
META-FORUM 2015 – April 27, Riga

Technologies for the Multilingual Digital Single Market
META-FORUM 2013 – September 19/20, Berlin

Connecting Europe for New Horizons
META-FORUM 2012 – June 20/21, Brussels

A Strategy for Multilingual Europe
META-FORUM 2011 – June 27/28, Budapest

Solutions for Multilingual Europe
META-FORUM 2010 – November 17/18, Brussels

Challenges for Multilingual Europe

European Language Grid 23

All META-FORUM 2020, 2021 and 2022 sessions and also various tutorial 
videos are available on the ELG YouTube channel:

https://www.youtube.com/channel/UCarEHmsWT2JslcvvWkbhL4A
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Abstract
With 24 official EU and many additional languages, multilingualism in Europe and an inclusive Digital Single Market can only be
enabled through Language Technologies (LTs). European LT business is dominated by hundreds of SMEs and a few large players. Many
are world-class, with technologies that outperform the global players. However, European LT business is also fragmented – by nation
states, languages, verticals and sectors –, significantly holding back its impact. The European Language Grid (ELG) project addresses
this fragmentation by establishing the ELG as the primary platform for LT in Europe. The ELG is a scalable cloud platform, providing,
in an easy-to-integrate way, access to hundreds of commercial and non-commercial LTs for all European languages, including running
tools and services as well as data sets and resources. Once fully operational, it will enable the commercial and non-commercial European
LT community to deposit and upload their technologies and data sets into the ELG, to deploy them through the grid, and to connect with
other resources. The ELG will boost the Multilingual Digital Single Market towards a thriving European LT community, creating new
jobs and opportunities. Furthermore, the ELG project organises two open calls for up to 20 pilot projects. It also sets up 32 National
Competence Centres (NCCs) and the European LT Council (LTC) for outreach and coordination purposes.

Keywords:LR Infrastructures and Architectures, LR National/International Projects, Tools, Systems, Applications, Web Services

1. Introduction
With 24 official EU languages and many additional ones,
multilingualism, cross-lingual and cross-cultural communi-
cation in Europe as well as an inclusive EU Digital Single
Market can only be enabled and firmly established through
Language Technologies (LTs) (Rehm, 2016). The European
LT industry is dominated by hundreds of SMEs and a few
large players. Many are world-class, with technologies that
outperform the global players. However, European LT busi-
ness is also fragmented – by nation states, languages, do-
mains and sectors (Vasiljevs et al., 2019) –, significantly
holding back its impact. In addition, many European lan-
guages are severely under-resourced and, thus, in danger of
digital language exinction (Rehm and Uszkoreit, 2012; Ko-
rnai, 2013; Rehm et al., 2014; Rehm et al., 2016a), which is
why there is an enormous need for a European LT platform
as a unifying umbrella (Rehm and Uszkoreit, 2013; Rehm
et al., 2016b; STOA, 2017; Rehm, 2017; Rehm and Hegele,
2018; European Parliament, 2018).
The project European Language Grid (ELG; 2019-2021)
addresses this fragmentation by establishing the ELG as
the primary platform and marketplace for the European LT
community, both industry and research.1 The ELG is de-
veloped to be a scalable cloud platform, providing, in an
easy-to-integrate way, access to hundreds of commercial
and non-commercial LTs for all European languages, in-
cluding running tools and services as well as data sets and

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

resources. Once fully operational, it will enable the com-
mercial and non-commercial European LT community to
upload their technologies and data sets into the ELG in an
easy and efficient way, to deploy them through the grid, and
to connect with other resources. The ELG will boost the
Multilingual Digital Single Market towards a thriving Eu-
ropean LT community, creating new jobs and opportunities,
also addressing the threat of digital language extinction.

2. Approach and Methodology
The European LT community has been demanding a dedi-
cated LT platform for years (Section 1). The ELG project,
whose platform is supposed to fill this gap, has various ob-
jectives. Its ambition is to establish the ELG as the primary
platform for industry-relevant LT in Europe, bringing to-
gether and uniting a network of European experts and con-
centrating on commercial and non-commercial LTs (i. e.,
LTs with a high Technology Readiness Level, TRL), both
functional (processing and generation for written and spo-
ken language) and non-functional (corpora, lexicons, data
sets etc.). A closely related goal is to establish the ELG as
the primary market place for the fragmented European LT
landscape (Vasiljevs et al., 2019) to connect demand and
supply, strengthening Europe’s position in this field. The
platform is meant to enable the whole European LT commu-
nity to upload their services and data sets, to deploy them
and to connect with, and make use of those resources made
available by others (taking into account IPR and licenses,
and including payment and billing options, esp. with regard

The European Language Technology Landscape in 2020: Language-Centric and
Human-Centric AI for Cross-Cultural Communication in Multilingual Europe
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Abstract
Multilingualism is a cultural cornerstone of Europe and firmly anchored in the European treaties including full language equality.
However, language barriers impacting business, cross-lingual and cross-cultural communication are still omnipresent. Language
Technologies (LTs) are a powerful means to break down these barriers. While the last decade has seen various initiatives that created a
multitude of approaches and technologies tailored to Europe’s specific needs, there is still an immense level of fragmentation. At the
same time, AI has become an increasingly important concept in the European Information and Communication Technology area. For a
few years now, AI – including many opportunities, synergies but also misconceptions – has been overshadowing every other topic. We
present an overview of the European LT landscape, describing funding programmes, activities, actions and challenges in the different
countries with regard to LT, including the current state of play in industry and the LT market. We present a brief overview of the main
LT-related activities on the EU level in the last ten years and develop strategic guidance with regard to four key dimensions.

Keywords:National and international projects, infrastructural issues, policy issues, infrastructures, multilingualism

1. Introduction
Europe has a long tradition of research in Language Tech-
nology (LT), which has not only enabled a highly visible
and internationally recognised research community but also
a large, diverse and growing LT industry. Commercial
LT products have become indispensable in our day-to-day
lives. The ability to communicate cross-lingually and, ulti-
mately, cross-culturally using LT is crucial in Europe’s mul-
tilingual society with its 24 official EU Member State lan-
guages and many more regional languages as well as lan-
guages of immigrants, minorities and trade partners.
The fragmentation of the European LT landscape is impos-
ing severe challenges on the community, on various lev-
els. The LT market, i. e., the commercial LT space in Eu-
rope, is extremely fragmented. There is a multitude of small
providers, many of them addressing specific niches or ver-
ticals, who find it difficult to scale up, for example, by pen-
etrating other, bigger markets or by competing on an inter-
national level with large or very large enterprises that have a

competitive advantage in terms of research capacities, com-
puting resources and data availability (Rehm, 2017; Vasil-
jevs et al., 2019). In addition, the META-NET White Paper
Series has shown that there is a severe threat of digital ex-
tinction for at least 21 European languages because these
languages are crucially under-resourced (Rehm and Uszko-
reit, 2012; Rehm et al., 2014): for these, many types of tech-
nologies (including corpora) simply do not exist. This situ-
ation creates an urgent demand for new LT tailored to Eu-
rope’s specific cultural, communicative and linguistic needs
(Rehm and Uszkoreit, 2013; Rehm et al., 2016a).
Since 2010, the topic has been receiving more and more at-
tention, recently also increasingly on a political level. In
2017, the study “Language Equality in the Digital Age –
Towards a Human Language Project”, commissioned by
the European Parliament’s Science and Technology Options
Assessment Committee (STOA), concluded that the topics
of LT and multilingualism are not adequately considered
in current EU policies (STOA, 2017). Compared to other
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Abstract

The current scientific and technological landscape is characterised by the increasing availability of data resources and processing tools
and services. In this setting, metadata have emerged as a key factor facilitating management, sharing and usage of such digital assets.
In this paper we present ELG-SHARE, a rich metadata schema catering for the description of Language Resources and Technologies
(processing and generation services and tools, models, corpora, term lists, etc.), as well as related entities (e.g., organizations, projects,
supporting documents, etc.). The schema powers the European Language Grid platform that aims to be the primary hub and marketplace
for industry-relevant Language Technology in Europe. ELG-SHARE has been based on various metadata schemas, vocabularies, and
ontologies, as well as related recommendations and guidelines.
Keywords: metadata, language technology, language technology services, language resources

1. Introduction

The rise of data-driven approaches that use Machine Learn-
ing (ML), and especially the breakthroughs in the Deep
Learning field, has put data into a central place in all scien-
tific and technological areas, Natural Language Processing
(NLP) being no exception. Datasets and NLP tools and ser-
vices are made available through various repositories (insti-
tutional, disciplinary, general purpose, etc.), which makes
it hard to find the appropriate resources for one’s purposes.
Even if they are brought together in one catalogue, such as
the European Open Science Cloud1 or the Google dataset
search service2, the difficulty of spotting the right resources
and services among thousands still remains. Metadata plays
an instrumental role in solving this puzzle, as it becomes the
intermediary between consumers (humans and machines)
and digital resources.
In addition, in the European Union, with the 24 official and
many additional languages, multilingualism, cross-lingual
and cross-cultural communication in Europe as well as an
inclusive Digital Single Market3 can only be enabled and
firmly established through Language Technologies (LT).
The boosting of the LT domain is thus of utmost impor-
tance. To this end, the European LT industry needs to be
strengthened, promote its products and services, integrate
them into applications, and collaborate with academia into
advancing research and innovation, and bringing research
outcomes to a mature level of entering the market. The
European Language Grid (ELG) project4 aims to drive for-
ward the European LT sector by creating a platform and
establishing it as the primary hub and marketplace for the
LT community. The ELG is developed to be a scalable

1https://www.eosc-portal.eu
2https://toolbox.google.com/datasetsearch
3https://ec.europa.eu/digital-single-market/en
4https://www.european-language-grid.eu

cloud platform, providing in an easy-to-integrate way, ac-
cess to hundreds of commercial and non-commercial LTs
for all European languages, including running tools and ser-
vices as well as data resources. Discovery of and access to
these resources can only be achieved through an appropri-
ate metadata schema. We present here the ELG-SHARE
schema, which is used for the description of LT-related re-
sources shared through the ELG platform and its contribu-
tion to the project goals.

2. Objectives

The ELG project (Rehm et al., 2020a) aims to foster Euro-
pean LT by addressing the fragmentation that hinders its
development; see indicatively (Rehm and Hegele, 2018;
Rehm et al., 2016). To this end, it builds a platform ded-
icated to the distribution and deployment of Language Re-

sources and Technologies (LRT), aspiring to establish it as
the primary platform and marketplace for industry-relevant
LT in Europe. The promotion of LT stakeholders and activ-

ities and growth of their visibility and outreach is also one
of its goals. Together with complementary material in the
portal (e.g., training material, information on events, job
offerings, etc.), ELG offers a comprehensive picture of the
European LT sector.
The ELG platform5 will offer access to hundreds of com-

mercial and non-commercial LTs and ancillary data LRs for
all European languages and more; these include process-
ing and generation services, tools, applications for written
and spoken language, corpora, lexicons, ontologies, term
lists, models, etc. All resources are accessed through their
descriptions in the ELG catalogue. LRT providers can de-
scribe, upload, and integrate their assets in ELG, and LRT

5The ELG platform has just been launched (alpha release) and
will continue to be updated with new resources and functionalities
(official release dates are on April of 2020, 2021 and 2022.
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Abstract
With regard to the wider area of AI/LT platform interoperability, we concentrate on two core aspects: (1) cross-platform search and
discovery of resources and services; (2) composition of cross-platform service workflows. We devise five different levels (of increasing
complexity) of platform interoperability that we suggest to implement in a wider federation of AI/LT platforms. We illustrate the
approach using the five emerging AI/LT platforms AI4EU, ELG, Lynx, QURATOR and SPEAKER.
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1. Introduction
Due to recent breakthroughs in deep neural networks, arti-
ficial intelligence has been increasingly ubiquitous in the
society and media. AI is now widely considered a con-
tinuous game-changer in every technology sector. While
critical aspects need to be carefully considered, AI is per-
ceived to be a big opportunity for many societal and eco-
nomical challenges. As a prerequisite, a large number of AI
platforms are currently under development, both on the na-
tional level, supported through local funding programmes,
and on the international level, supported by the European
Union. In addition to publicly-supported endeavours, many
companies have been developing their own clouds to offer
their respective services or products in their targeted sec-
tors (including legal, finance, health etc.). Positioned or-
thogonally to these verticals, Language Technology (LT)
platforms typically offer domain-independent, sometimes
domain-specific, services for the analysis or production of
written or spoken language. LT platforms can be conceptu-
alised as language-centric AI platforms: they use AI meth-
ods to implement their functionalities. Various European
LT platforms exist, both commercial and non-commercial,
including large-scale research infrastructures.
The enormous fragmentation of the European AI and LT
landscape is a challenge and bottleneck when it comes to
the identification of synergies, market capitalisation as well
as boosting technology adoption and uptake (Rehm et al.,
2020c). The fragmentation also relates to the number and
heterogeneity of AI/LT platforms. If we do not make sure
that all these platforms are able to exchange information,
data and services, their increasing proliferation will further
contribute to the fragmentation rather than solve it. This
can be achieved by agreeing upon and implementing stan-
dardised ways of exchanging repository entries and other
types of metadata or functional services, or enabling multi-
platform and multi-vendor service workflows, benefitting

from their respective unique offerings. Only by discussing
and agreeing upon standards as well as technical and op-
erational concepts for AI/LT platform interoperability, can
we benefit from the highly fragmented landscape and its
specialised platforms. This paper takes a few initial steps,
which we demonstrate primarily using the two platforms
AI4EU and ELG (European Language Grid) but also in-
cluding QURATOR, Lynx and SPEAKER. These platforms
are introduced in Section 2, where we also compare their
architectures. Section 3 introduces requirements and pre-
requisites for platform interoperability, including shared se-
mantics as well as legal and operational interoperability,
followed by a description of five levels of platform inter-
operability that exhibit an increasing level of conceptual
complexity. Section 4 summarises the paper and presents
next steps. We contribute to the challenge of platform in-
teroperability by identifying this topic as a crucial common
development target and by suggesting a roadmap for the im-
plementation of different levels of interoperability.

2. The Platforms
In the following, we describe the platforms AI4EU (Sec-
tion 2.1), ELG (Section 2.2), QURATOR (Section 2.3),
Lynx (Section 2.4) and SPEAKER (Section 2.5).

2.1. AI4EU
In January 2019, the AI4EU consortium with more than 80
partners started its work to build the first European AI on-
demand platform. The main goals are: the creation and
support of a large European ecosystem to facilitate col-
laboration between all European AI actors (scientists, en-
trepreneurs, SMEs, industries, funding agencies, citizens
etc.); the design of a European AI on-demand platform
to share AI resources produced in European projects, in-
cluding high-level services, expertise in research and in-
novation, components and data sets, high-powered com-
puting resources and access to seed funding for innovative
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Abstract

Europe is a multilingual society, in which
dozens of languages are spoken. The only op
tion to enable and to benefit from multilingual
ism is through Language Technologies (LT),
i. e., Natural Language Processing and Speech
Technologies. We describe the European Lan
guage Grid (ELG), which is targeted to evolve
into the primary platform and marketplace for
LT in Europe by providing one umbrella plat
form for the European LT landscape, includ
ing research and industry, enabling all stake
holders to upload, share and distribute their ser
vices, products and resources. At the end of
our EU project, which will establish a legal en
tity in 2022, the ELG will provide access to ap
prox. 1300 services for all European languages
as well as thousands of data sets.

1 Introduction

Europe is a multilingual society with 24 EU Mem
ber State languages and dozens of additional lan
guages including regional and minority languages
and languages spoken by immigrants, trade part
ners and tourists. The only option to enable and
to benefit from multilingualism is through Lan
guage Technologies (LT) including Natural Lan
guage Processing (NLP) and Speech Technologies
(Rehm, 2017). While the European LT landscape
is world class, it is also massively fragmented
(Vasiljevs et al., 2019; Rehm et al., 2020d).
We describe Release 2 of the European Lan

guage Grid (ELG) cloud platform.1 This scal
able system is targeted to evolve into the primary

1https://www.europeanlanguagegrid.eu. We provide a
screencast demo video at https://youtu.be/LD6QadkkZiM.

platform for LT in Europe. It will provide one
umbrella platform for all LTs developed by the
European LT landscape, including research and
industry, addressing a gap that has been repeat
edly raised by the European LT community for
many years (Rehm and Uszkoreit, 2013; Rehm
et al., 2016b; STOA, 2017; Rehm, 2017; Rehm and
Hegele, 2018; European Parliament, 2018). ELG
is meant to be a virtual home and marketplace for
all products, services and organisations active in
the LT space in Europe (Rehm et al., 2020a). The
platform can be used by all stakeholders to show
case, share and distribute their products, services,
tools and resources. At the end of the EU project
ELG (20192022), which will establish a legal en
tity in early 2022, the platform will provide access
to approx. 1300 commercial and noncommercial
tools and services for all European languages, as
well as thousands of language resources (LRs).
ELG will enable the European LT community to
deposit and upload their technologies and data sets
and to deploy them through the grid. The ELG
is also meant to support digital language equal
ity in Europe (STOA, 2017; European Parliament,
2018), i. e., to create a situation in which all lan
guages are supported through technologies equally
well. The current imbalance is characterised by a
stark predominance of LTs for English, while al
most all other languages are only marginally sup
ported and, thus, in danger of digital language ex
tinction (Rehm and Uszkoreit, 2012; Kornai, 2013;
Rehm et al., 2014, 2016a; ELRC, 2019).
Section 2 gives an overview of the ELG plat

form and related activities. Section 3 touches upon
related work. Section 4 concludes the paper.

Technical Documentation: https://european-language-grid.readthedocs.io

Schema documentation: https://gitlab.com/european-language-grid/platform/ELG-SHARE-schema

Feedback: https://gitlab.com/european-language-grid/platform/elg-platform 

Helpdesk: https://www.european-language-grid.eu/contact/ 
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OpenGPT-X secures European and German Digital 
Sovereignty in the field of AI

25

LLMs are almost exclusively developed by US-American and Chinese
enterprises (e.g., GPT-3 and WuDao 2.0)

Access to LLMs for industry and research is often limited, as, for example, 
GPT-3 is licensed by Microsoft

To foster innovation as well as to strengthen its ability to compete there is a 
great demand for LLMs “Made in Germany”.

OpenGPT-X
• Runtime: January 2022 until December 2024
• https://opengpt-x.de
• Funder: German Federal Ministry for Economic 

Affairs and Climate Action (BMWK)



Consortium

26

Consortium
› Coordinator: Fraunhofer IAIS/IIS

› Industry partners: IONOS, ControlExpert

› SMEs, startups: Aleph alpha, Alexander Thamm GmbH

› Public broadcaster: WDR

› Research centres: Fraunhofer, DFKI, Forschungszentrum
Jülich, TU-Dresden

› Networking: KI Bundesverband

› Associated partners (BMW, eco-Verband, Eclipse 
Foundation, Aalto University, …) 

OpenGPT-X: Developing a Gaia-X node for large AI language models and 
innovative language application services



Lighthouse Project OpenGPT-X
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Summary
› Development and deployment of open-

source LLMs and their application as 
innovative smart services in selected Gaia-X 
domains to support digital sovereignty

› Build sustainable data and compute 
infrastructure: production line for LLMs

› Development of innovative AI-based smart 
language services for German industry

› Use cases developed in OpenGPT-X will be 
published in the Gaia-X use case gallery

› OpenGPT-X LLM will be published as OSS

› Total budget: 19 mio. € – Funding: 15 mio. €



Lighthouse Project OpenGPT-X
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Selected Work Packages
› WP1: Development of an Gaia-X-enabled, 

highly scalable GPU-based infrastructure 

› WP2: Development of an Gaia-X-compatible 
data infrastructure and MLOps workflows

› WP3: Development of large language models

› WP4: Development and deployment of 
innovative AI-based language services

› WP5: Development of a Gaia-X node with 
federated catalogues – interoperability with 
other AI and LT platforms

› WP6-WP9 not shown here



WP1: Gaia-X-enabled GPU infrastructure
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● Provide access to HPC resources 
○ ZIH Dresden, Ionos, Jülich Supercomputing Centre

● Connection to and interoperability with Gaia-X 
● Optimisations on platform level
● Benchmarking and optimisation at hardware level 

(GPUs)
● Market monitoring and evaluation of GPU and 

accelerator vendors 
● Goal: Create well-performing hardware 

infrastructure best to train LLMs.

Intermediate Results
Compute time project proposal devised and accepted 
(approx. four months after project start)

Project partners have access to 3rd fastest supercomputer 
in Europe: JUWELS Booster at Forschungszentrum Jülich
➥ First training runs!

Deployment of special hardware at Ionos.



WP2: Gaia-X-compatible data infrastructure
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● WP2 full title: Development of an Gaia-X-compatible data infrastructure and MLOps workflows
○ Establish an HPC-capable MLOps platform and data management solution in Gaia-X
■ Assembly line architecture for data and infrastructure

○ Includes data collection, data curation and data management
● Challenges:
○ Development of an ML & data infrastructure from scratch in the wider context of an 

emerging infrastructure and interfaces (Gaia-X)
○ Higher engineering complexity due to duplication of environments
○ Collection of very large corpora of texts and corresponding aligned knowledge graphs
○ Formulating quality standards (language-specific or language-independent)



WP3: Development of large language models
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● Multilingual language models: German and English
● Adapt pre-trained language models to new languages
● Knowledge-driven language models
○ Integration of knowledge graphs – how to improve the factual correctness of LLMs?
○ Novel model architectures

● Quantification of bias
● Software architecture
○ Extend the OpenGPT-X system architecture
○ Evaluate existing code bases for reuse: BigScience, OPT, etc.
○ Extend LM Evaluation Harness to incorporate German benchmark datasets



WP3: Development of large language models
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● Multilingual language models
○ Train multilingual models from scratch (English, German and a few other EU languages)
○ Evaluation of downstream tasks in German
○ German GPT2-XL – adapted pre-trained language model to English using WECHSEL
■ Word embeddings initialised with WECHSEL, all other weights taken from English gpt2-xl.
■ Training with BigScience's DeepSpeed-Megatron-LM code base for approx. 3 days on 

16xA100 GPUs using DFKI’s HPC cluster
■ Training dataset: German subset of OSCAR
■ Preliminary evaluation on held-out subset of OSCAR:

Model (size) PPL

gpt2-xl-wechsel-german (1.5B – ours) 14.5

gpt2-wechsel-german-ds-meg (117M – ours) 26.4

gpt2-wechsel-german (117M) 26.8

gpt2 (retrained from scratch) (117M) 27.6

Model (1.5B parameters) is available on 
Huggingface (MIT license):

malteos/gpt2-xl-wechsel-german

https://huggingface.co/malteos/gpt2-xl-wechsel-german


WP4: Innovative AI-based language services
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● Goal: Gaia-X-enabled language services based on LLMs
○ Gaia-X self descriptions: Language services can be used within Gaia-X
○ Generative dialog system: Using LLMs for chit-chat and to verbalise factual information
○ Question answering: Verbalise answers in a more natural way
■ Include (use case-specific) knowledge in LLM so that QA can be done entirely in the model

○ Speech Recognition: Improve accuracy by rescoring model output with LLMs and using LLMs 
in the initial decoding pass of the speech utterance

○ Document analysis: Use LLMs to improve understanding of visually rich documents and 
integrate LLMs in multi-modal context for layout-aware analysis



WP5: Gaia-X node with LT platform interoperability
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● Full title: Development of a Gaia-X node with interoperability to established AI/LT platforms
● Goal is to federate LT platforms via Gaia-X
○ OpenGPT-X itself
○ ELG – European Language Grid
○ SPEAKER – Speech Assistant Platform “made in Germany”
○ AI4EU – European AI on Demand Platform

● Requires integrating the (emerging) Gaia-X Federation Services (GXFS)
○ Provide the Gaia-X catalogue
○ Create self-descriptions (SD) for Language Technology resources
○ Export all Language Technology resources as Gaia-X entities

● Realised with GXFS prototype
○ Based on (emerging) GXFS reference implementation
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Consortium: 52 partners from all over Europe
Coordinator: ADAPT Centre (Dublin City University)
Co-Coordinator: DFKI
Objective: development of a strategic research, 

innovation and implementation agenda to achieve 
digital language equality in Europe by 2030

Runtime: 18 months – ELE and ELG are both finishing up 
in June 2022

Started on 1 January 2021
http://www.european-language-equality.eu

ELE 2 to run from July 2022 until June 2023

European Language Equality (ELE)

WP3 (lead: Univ. of the Basque Country)
Development of the 
Strategic Agenda and Roadmap

WP1 (lead: R.C. “Athena”, ILSP)
European Language Equality: 
Status Quo in 2020/2021

WP2 (lead: Charles University)
European Language Equality: 
The Future Situation in 2030

WP5 (lead: ADAPT Centre)
Project Management

WP4 (lead: DFKI)
Communication – Dissemination – Exploitation – Sustainability
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Consortium with 52 partners: 5 core partners, 9 networks and associations, 9 companies, 29 research organisations.
META-FORUM 2022 – June 8/9, Brussels, Belgium
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• Digital Language Equality Metric
• Provide theoretical basis to achieve DLE in Europe by 2030
• Key ingredient of the evidence-based SRIA and roadmap
• Evidence: the European Language Grid catalogue

• Enable comparisons among Europe’s languages
• Identify gaps to help prioritize future interventions

• Modular and flexible design
• Well-defined quantifiers, measures and indicators
• Compatibility and interoperability with ELG metadata 

schema, i.e., the DLE definition is fully aligned with ELG
• Intended to guide and prioritize future LT development 

and LR creation, collection, curation

Digital Language Equality Metric

D1.3
Digital LanguageEquality
(full specification)

Authors Federico Gaspari, Annika Grützner-Zahn, Georg Rehm, Owen Gallagher, Maria
Giagkou, Stelios Piperidis, Andy Way

Dissemination level Public

Date 28-02-2022
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Technological Factors & Contextual Factors – Examples

Technological Factors

Example: Corpora/Datasets
• Language(s)
• Domain(s)
• License
• Type of access
• Corpus subclass
• Media type(s) of parts
• Multilinguality type
• Corpus size

Contextual Factors

Example: Economy
• Size of economy of respective country, countries, region
• Size of LT/NLP market in country, countries, region
• Size of language service and translation/interpreting market in 

the respective country, countries or region
• Percentage of the IT/ICT sector relative to the economy
• Investment instruments targeting AI/LT/NLP start-ups
• Regional or national LT/NLP/LSP etc. market 
• Average socio-economic status of members of the language 

community
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60,000

50,000

40,000

30,000

20,000

10,000

= Official EU language
= Official national language without being an official EU language
= Regional or minority language

DLE Metric: Technological Scores
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Language Reports

European Language Equality

• In ELE we wrote 35 language reports
• Authors: approx. 100 colleagues from all over Europe
• Updates of the META-NET White Papers (2012)

https://european-language-equality.eu/deliverables/

https://european-language-equality.eu/deliverables/
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Language Reports
Cross-language comparison

European Language Equality

• Based on number of LRTs catalogued in ELG
• Comparison across languages as per

• Tools/services broadly categorised into a number of 
core LT application areas

• Resources that can be used as training or evaluation 
data (indication of the potential for LT development) 
with regard to a small number of basic types

• Four bands:
• Good support (green)
• Moderate (light green)
• Fragmentary (yellow)
• Weak or no support (light yellow)



43

Language Reports
Cross-language comparison

European Language Equality

• Translation technologies: many languages are at 
least moderately supported 
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Language Reports
Cross-language comparison

European Language Equality

• Multimodal corpora and language models: 
many languages are weakly supported or not 
supported at all
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Language Reports
Cross-language comparison

European Language Equality

• EU official languages better supported than other 
European languages
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Language Reports
Cross-language comparison

European Language Equality

• Best supported: English, followed by Spanish, 
German and French
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Language Reports
Cross-language comparison

European Language Equality

• Least supported among the official EU languages: 
Irish and Maltese
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Language Reports
Cross-language comparison

European Language Equality

• Best supported among languages with official 
status at the national or regional level (but not EU): 
Norwegian, Icelandic, Serbian, Basque, Catalan, 
Galician, Welsh
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Language Reports
Indicative recurring issues – Language Resources and Technologies needed

European Language Equality

Most frequent mentions across the reports:
• Data: language models, multimodal data, 

domain-specific, social media language, 
speech, semantic resources (annotations, 
knowledge bases etc.)

• Technologies: conversational systems, QA, 
NLG, summarisation, NLU, discourse 
prosessing
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Deliverables (condensed to those approx. 55 reports that are relevant for the SRIIA development)

No. Deliverable name Short name Date
D1.1 Digital Language Equality – preliminary definition DCU 3

D3.1 Report on existing strategic documents and projects in LT/AI EHU 3

D2.1 Specification of the consultation process including templates, surveys, events etc. CUNI 4

D1.2 Report on the state of the art in Language Technology and Language-centric AI EHU 9

D1.3 Digital Language Equality – full specification of the concept DCU 13

D1.4–D1.35 Report on Basque ... Report Welsh EHU 14

D2.2–D2.12 Report from CLAIRE ... Report from Wikipedia ULEID 14

D2.13–D2.16 Technology deep dives MT, Speech, Text Analytics, Data TILDE 14

D2.17 Report on all external consultations and surveys CUNI 15

D3.2 Strategic agenda including roadmap – initial version DFKI 15

D1.36 Database and dashboard with the empirical data collected in D1.4-D1.35 (and others) ILSP 16

D2.18 Report on the state of Language Technology in 2030 CUNI 16

D3.3 Report on the final round of feedback collection EHU 17

D3.4 Strategic agenda including roadmap – final version DFKI 18

D4.5 Strategic agenda and roadmap (print version, online version) DFKI 18

D4.6 ELE book publication DFKI 18
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Strategic Research, Innovation and Implementation Agenda and a Roadmap 
for Achieving full Digital Language Equality in Europe by 2030
1. Multilingual Europe and Digital Technologies
2. Trends and Mega-Trends in Digital Technologies
3. Language Technology and Language-Centric Artificial Intelligence
4. Language Technology and Digital Language Equality in 2022
5. Language Technology and Digital Language Equality in 2030: 

The ELE Technology Vision and Priority Research Themes
6. A Shared European Programme for Language Technology and 

Digital Language Equality in Europe by 2030: Recommendations
7. Roadmap towards Digital Language Equality in Europe by 2030

SRIA: Outline
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Strategic Research, Innovation and Implementation Agenda and a Roadmap 
for Achieving full Digital Language Equality in Europe by 2030
1. Multilingual Europe and Digital Technologies
2. Trends and Mega-Trends in Digital Technologies
3. Language Technology and Language-Centric Artificial Intelligence
4. Language Technology and Digital Language Equality in 2022
5. Language Technology and Digital Language Equality in 2030: 

The ELE Technology Vision and Priority Research Themes
6. A Shared European Programme for Language Technology and 

Digital Language Equality in Europe by 2030: Recommendations
7. Roadmap towards Digital Language Equality in Europe by 2030

SRIA: Outline

Main ELE recommendations



European Language Equality 53

Strategic Research, Innovation and Implementation Agenda and a Roadmap 
for Achieving full Digital Language Equality in Europe by 2030
6. A Shared European Programme for Language Technology and 

Digital Language Equality in Europe by 2030: Recommendations
1. Overview and Main Concept
2. Research Recommendations
3. Technology and Data Recommendations
4. Infrastructure Recommendations
5. Policy Recommendations
6. Governance Model

SRIA: Outline

Main language-independent recommendations, extracted 
from the various ELE deliverables and feedback rounds 
(more than 2000+ pages of ELE reports).

The whole community contributed to the ELE deliverables, 
especially through the various ELE surveys amongst the 
members of the included networks but also through 60+ 
interviews with experts from the field. We estimate that 
500-750 colleagues have contributed to the process.
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• Refocus and massively strengthen European LT/NLP research through a large-scale initiative as a 
shared, collaborative programme between EU and participating countries (Deep NLU by 2030).

• Create large open access language models for all European languages: datasets, tools, models 
that include symbolic knowledge, discourse features and other advanced capabilities.

• Combine long-term encyclopedic knowledge with short-term, learned knowledge representations.
• More interdisciplinary research: enable better modeling of multimodal environments, research 

how modalities can enrich one another and how training and test sets can be constructed.
• Deep learning and neural approaches: focus on trustworthy, interoperable, explainable LT/NLP/AI.
• Combine interactive LT (conversational AI) with text, knowledge and multimedia technologies for a 

new generation of applications.

SRIA: Section 6.2 – Research Recommendations (draft)
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• Reduce the technology and resource gap between Europe’s languages.
• Address the huge problem of a lack of available data (relevant for almost all European languages).

• More focus upon systematic language data collection (text, dialog, multimodal). Exploit 
automatic data generation (synthetic data), crowd-sourcing, translation of data.

• Unleash the power of public sector data, data from broadcasters, social media, publishers etc.
• Develop methods to overcome the unequal availability of data, by focusing on, e.g., annotation 

transfer, multilingual models preserving quality, few-shot or zero-shot learning.
• Focus upon open ecosystems, open source, open access, open standards, interoperability; 

foster international standardisation of European approaches in LT, NLP, AI, e.g., APIs etc.
• More systematic research in data bias including dimensions of bias and how to tackle bias.
• Focus upon green LT, i.e., small compute and carbon footprint (e.g., model compression).

SRIA: Section 6.3 – Technology and Data Recommendations (draft)
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• Long-term support of infrastructure initiatives – allows implementation of interoperability.
• LT infrastructures & data spaces that support research and development activities (such as ELG).

• Strengthen and reinforce investment into ELG as the primary European LT platform; enable and 
foster the sharing of LT resources, services, datasets, models and code between all stakeholders. 

• Infrastructures are essential for maximising the exploitation potential of publicly funded research 
results. Sufficient operational capacity needs to be ensured, especially for language models.

• Infrastructures should provide interoperability by following standards for data interoperability as 
well as services and innovative metadata and data management tools for the whole data life cycle.

• Ensure access to HPC and suitable compute infrastructure (current HPC centres come with too 
much administrative overhead and do not meet the needs of ML and LT/NLP researchers).

SRIA: Section 6.4 – Infrastructure Recommendations (draft)



European Language Grid

1. European Language Grid (ELG)

2. OpenGPT-X 

3. European Language Equality (ELE)

4. Summary and Conclusions

Outline
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European Language Grid

• Global NLP/LT market size by 2025 is enormous: we want Europe to be a key player.

• With ELG we (finally!) have a primary platform and marketplace for Language Technology in Europe.

• ELG is a long-term initiative: we will establish a legal entity for sustainability (second half of 2022).

• OpenGPT-X will, among others, integrate the ELG platform into the emerging Gaia-X ecosystem.

• ELE is currently finishing the SRIA and starting ELE 2 in July 2022. Towards a long-term funding programme!

• We need much more data, much more easily accessible compute and much more European coordination. 

• We need joint principles and scientific goals behind which the European NLP/LT community can assemble.

• Extremely strong demand for LLMs in all countries, for all European languages. 

• ELG has a very strong demand for additional compute (GPUs) for hosting LLMs and offering inference. 

• There are various LLM projects (Hungary, Spain, Germany etc.) but no pan-European coordination.

• We need more activity when it comes to unlocking language data – ELE 2 and OpenGPT-X will make a push.

• OpenGPT-X can act as a blueprint for similar LLM-developing projects in other European countries.

Conclusions and Next Steps
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https://www.linkedin.com/company/european-language-technology

https://twitter.com/EuroLangTech

https://www.european-language-technology.eu

Subscribe to our newsletter More than 4000 subscribers already!
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Thank you!

Prof. Dr. Georg Rehm (DFKI) – Coordinator ELG, Co-Coordinator ELE

14-06-2022 Large language models: pre-training with a twist
http://www.european-language-grid.eu – https://european-language-equality.eu – https://opengpt-x.de

With many thanks to all 
colleagues in the ELG, ELE and 

OpenGPT-X teams and consortia!


