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Abstract
Luxembourg, officially the Grand Duchy of Luxembourg, is a small, but plurilingual country.
The national language is Luxembourgish, while French is the legislative language; French,
German and Luxembourgish are the three administrative and judicial languages.
There are about 650,000 inhabitants and the majority of Luxembourgers speak four lan-

guages, while the rate of foreign residents almost reaches 50% of the total population. Ac-
cording to STATEC (as of May 2019), French is the mostly spoken language at work (78%),
followed by English (51%) and Luxembourgish (48%), whereas Luxembourgish is the most
widely spoken language at home (53%).
Luxembourgish is present in newspapers, TV, radio and the Internet. As of March 2021,

there were 59,000 Wikipedia articles written in Luxembourgish. Luxembourgish will be-
comemore important in secondary schools with changes to be incorporated in the academic
school years 2021-2022 and 2022-2023.
However, Luxembourgish is still an under-resourced language when it comes to Luxem-

bourgish data resources and tools, such as lexicons, glossaries, corpora, mobile applications,
etc. There is need for dedicated funding programmes and strategies, training and education
programmes as well as research – industry – government collaborations.
Natural language is the most common and versatile way for humans to convey informa-

tion. The computational processing of human languages has been established as a spe-
cialised field known as Language Technology. Awareness needs to be raised and shared
among various stakeholders about the benefits of Language Technology. This study pro-
vides an overview of the current status of the level of support that Luxembourgish receives
through technology. We refer to the AI strategy of Luxembourg, to the long-term strategy of
the Luxembourg State to promote Luxembourgish, as well as to available language data and
tools in Luxembourgish, which are listed in the European Language Grid (ELG) – a catalogue
that has been populated by language informants across all European member states.

Zesummefaassung
Lëtzebuerg, offiziell Groussherzogtum Lëtzebuerg, ass e klengt, awer méisproochegt Land.
D’Nationalsprooch ass Lëtzebuergesch, a Franséisch ass déi legislativ Sprooch. Franséisch,
Däitsch a Lëtzebuergesch sinn déi dräi Verwaltungs – a Justizsproochen. Et gi ronn 640.000
Awunner an d’Majoritéit vun de Lëtzebuerger schwätzt véier Sproochen, während den Taux
vunAuslänner bal 50% vun der Gesamtbevëlkerung erreecht. Laut STATEC (StandMee 2019)
ass Franséisch déi meescht geschwat Sprooch op der Aarbecht (78%), gefollegt vun Englesch
(51%) a Lëtzebuergesch (48%), woubäi Lëtzebuergesch déi meescht geschwat Sprooch do-
heem ass (53%). D’Lëtzebuergescht ass an den Zeitungen, op der Tëlee, am Radio, an um In-
ternet präsent. Zanter Mäerz 2021 goufen 59.000 Artikelen opWikipedia op Lëtzebuergesch
geschriwwen. D’Lëtzebuergescht gëtt och am Lycée méi wichteg mat Ännerunge déi fir déi
akademescht Schouljoeren 2021 – 2022 an 2022 – 2023 geplangt sinn.
Leider ginn et de Moment nach net vill lëtzebuergesch Datenressourcen an Tools, wéi z.B.

Lexikonen, Glossarer, Corpa, mobil Uwendungen, asw. Fir d’Situatioun ze verbesseren, gi
méi Finanzéierungsprogrammer oder Strategien, Trainings – an Ausbildungsprogrammer
souwéi Zesummenaarbecht tëschent Fuerschung, Industrie a Regierung gebraucht.
Natierlech Sprooch ass eng allgemeng a villsäiteg Manéier fir de Mënschen Informatioun

ze vermëttelen. D’Computer Veraarbechtung vu mënschleche Sprooche gouf als e spezial-
iséiert Feld etabléiert bekannt als Sproochtechnologie. Et muss e Bewosstsinn iwwer d’Vir-
deeler vunder Sproochtechnologie entstoen an ënnert verschiddenenAkteuren gedeelt ginn.
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Dës Etude gëtt en Iwwerbléck iwwert den aktuellen Zoustand vum Niveau vun der Ënner-
stëtzung, déi d’Lëtzebuergescht duerch Technologie kritt. Mir bezéien eis op d’AI-Strategie
vu Lëtzebuerg, op d’laangfristeg Strategie vum Lëtzebuerger Staat fir d’Lëtzebuergescht ze
förderen, souwéi op verfügbare Sproochdaten an Tools op Lëtzebuergesch, déi am Euro-
pean Language Grid (ELG) opgezielt sinn – e Katalog déi vu Sproochinformanten an allen
europäesche Memberstaaten erstallt gouf.

1 Introduction
This study is part of a series that reports on the results of an investigation of the level of sup-
port the European languages receive through technology. It is addressed to decision makers
at the European and national/regional levels, language communities, journalists, etc. and it
seeks to not only delineate the current state of affairs for each of the European languages cov-
ered in this series, but to additionally – andmost importantly – to identify the gaps and factors
that hinder further development of research and technology. Identifying such weaknesses
will lay the grounds for a comprehensive, evidence-based, proposal of required measures
for achieving Digital Language Equality in Europe by 2030.
To this end, more than 40 research partners, who are experts in more than 30 European

languages have conducted an enormous and exhaustive data collection procedure that pro-
vides a detailed, empirical and dynamic map of technology support for our languages.1
The report has been developed in the frame of the European Language Equality (ELE)

project. With a large and all-encompassing consortium consisting of 52 partners covering
all European countries, research and industry and all major pan-European initiatives, the
ELE project develops a strategic research, innovation and implementation agenda as well as
a roadmap for achieving full digital language equality in Europe by 2030.

2 The Luxembourgish Language in the Digital Age

2.1 General Facts
Luxembourg is a very small, but highly multilingual country. Luxembourg was part of
changing European empires. The current territory came into being through several divi-
sions, most recently in 1839 as an outcome of the Belgian Revolution. In 1867, the coun-
try was declared neutral in the Second London Treaty after another dispute over its politi-
cal affiliation (the “Luxembourg Crisis”). In 1890, after the death of King William III of the
Netherlands, the country became completely independent. In the twoWorldWars of the 20th
century Luxembourg was occupied by the German Empire, first in 1914 and later in 1940,
when, in both cases, Luxembourg marched to France. More information on the history of
Luxembourg can be found at Pauly (2011) and Kreins (2021). The historical and sociolin-
guistic background of the Grand Duchy of Luxembourg, particularly with regards to street
naming practices, can be found at Purschke (2021b).
Today, Luxembourg is the third European capital – along with Brussels and Strasbourg.

It has the honour of hosting many of the European Union’s important institutions, includ-
ing the Publications Office of the EU, the Directorate-General for Translation (DGT), and the
Translation Centre for the Bodies of the EU.
As for the population of Luxembourg, the Statistics portal of the Grand Duchy of Luxem-

bourg (henceforth STATEC) published in February 2019 a demographic atlas of Luxembourg

1 The results of this data collection procedure have been integrated into the European Language Grid so that they
can be discovered, browsed and further investigated by means of comparative visualisations across languages.
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(in French)2. According to this atlas, between 1981 and 2018, the Luxembourgish popula-
tion increased by about 65%, from 364,597 to 602,005. Currently, the population is 649,574.3
There are 12 officially declared towns (Diekirch, Differdange, Dudelange, Echternach, Esch-
sur-Alzette, Ettelbruck, Grevenmacher, Luxembourg, Remich, Rumelange, Vianden, Wiltz)
and 102 municipalities. Luxembourg City has the highest percentage of foreigners with
70.8%.
The languages spoken vary depending on the social situation or the region. From a ge-

ographical point of view, the regions with the highest density of Luxembourgish speakers
include the north (85%) and the east (81%) of the country. According to the STATEC4, three
out of four residents work in a multilingual environment and 25% of the population has to
speak four or more languages at work. French is the mostly spoken language at work (78%),
followed by English (51%) and Luxembourgish (48%). Luxembourgish is the most widely
spoken language at home (53%), followed by French (32%) and Portuguese (19%). More in-
formation on multilingualism in Luxembourg can be found at the government’s website.5
It should be noted that Luxembourgish and Turkish, which have official status in Luxem-

bourg and Cyprus respectively, are the only two official languages of EU member states that
are not official languages of the EU.
The Luxembourgish language is a Moselle-Franconian dialect, which was historically the

mainly spoken language up to the 19th century in Luxembourg. On 24 February 1984, a law
was first enacted and made Luxembourgish an officially recognised language (”Sproochege-
setz”). In September 2018, the law was amended to add German sign language as an official
language of the grand duchy of Luxembourg. The German sign language was chosen be-
cause the current “Deutsche Gebärdensprache” (DSG) is used by the majority of the commu-
nity, and follows the recommendations by Daaflux (Deaf and hearing-impaired Association)
and experts and NGOs in the field.6 More information on the German Sign Language can be
found at the German report.
According to the provisions of the Languages Law of 1984, French, German or Luxembour-

gishmaybe used in administrative and judicialmatters. Thismeans that citizens can interact
with the administration in any of these three languages, and that officials must attempt ’as
far as possible’ to respond in the language used by the applicant. Legislative documents are
written in French and an important consequence of this on the judicial level is that only the
text in French is deemed authentic for all levels of public administration.
As far as the vocabulary of Luxembourgish is concerned, it has a substantial number of

loan words from French and German, but the morpho-syntax follows Germanic patterns
(Gilles and Trouvain, 2013). With the exception of the alveolo-palatal fricatives and the ap-
proximant [w], the consonant inventory of Luxembourgish is quite similar to Standard Ger-
man. The vowel inventory contains the phones [iː i eː e ə ɛː æ aː ɑ ɐ oː o uː u] as monoph-
thongs. In addition, Luxembourgish has a set of eight diphthongs, which is considerably
larger than the Standard German one (eight compared to three) (Gilles and Trouvain, 2013).
A recent article on the complex language situation of Luxembourgwith focus on dialectology
can be found at Gilles (2019).
There is an officially recognised system with regards to the orthography of Luxembour-

gish, called “OLO” (ofizjel lezebuurjer ortografi)7 since 5 June 1946. The latest version of the
official Luxembourgish orthography can be found at the Zenter fir d’Lëtzebuerger Sprooch

2 https://statistiques.public.lu/fr/actualites/population/population/2019/02/20190228/index.html
3 https://countrymeters.info/de/Luxembourg
4 https://statistiques.public.lu/fr/actualites/conditions-sociales/conditions-vie/2019/05/20190520/index.html
5 https://luxembourg.public.lu/en/society-and-culture/languages/languages-spoken-luxembourg.html
6 https://today.rtl.lu/news/luxembourg/a/1214521.html
7 https://web.archive.org/web/20050426112604/http://www.legilux.public.lu/leg/a/archives/1946/0400709/index.

html
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(ZLS)/Centre for the Luxembourgish Language8 and also downloaded as a PDF file (Conseil
fir d’Lëtzebuerger Sprooch (CPLL) an Zenter fir d’Lëtzebuerger Sprooch (ZLS), 2021). The
Luxembourgish orthography officially regulates the spelling of the Luxembourgish language
for the areas for which the Luxembourg State is responsible (administrations, schools). The
complete set of rules is based on a synthesis of the orthography dating back to 1975 and 1999.
The codification and subsequent implementation of orthography in Luxembourgish can be
found at Gilles (2015). More information on the languages spoken in Luxembourg can be
found at Lulling et al. (2010). TheWikipedia page on the Luxembourgish language9 includes
many updated references on the grammar or lexicons of Luxembourgish. The recent status
of Luxembourgish, the cultural and linguistic influences as well as the language preferences
in everyday practice can be found at Purschke (2020).
In order to promote the Luxembourgish language, the government has implemented a

long-term strategy10 with four major objectives and concrete commitments:

• increasing the importance of Luxembourgish;

• advancing the standardisation, use and study of Luxembourgish;

• promoting learning Luxembourgish and learning about Luxembourg culture;

• promoting culture in the Luxembourgish language.

On this note, the aforementioned ZLS was founded in 2018 (see 4.2). Moreover, two mea-
sures are planned at the institutional level: on the one hand, the inscription of the Luxem-
bourgish language andmultilingualism into the Luxembourg Constitution, and on the other,
the fact that Luxembourgish reaches a status that allows it to be used inmany administrative
processes. At the government declaration is stated that: “La place de la langue luxembour-
geoise au niveau de l’Union européenne (UE) sera renforcée. Des négociations serontmenées
avec les partenaires européens pour élaborer une règle administrative sur l’utilisation du
luxembourgeois.” (translation: “The position of the Luxembourgish language at the level of
the European Union (EU) will be strengthened. Negotiations will be conducted with Euro-
pean partners to develop an administrative rule on the use of Luxembourgish.”
As for the education system in Luxembourg, it is plurilingual, with the use of German,

French and Luxembourgish. While German is the main language used for teaching in ele-
mentary schools and in the lower classes of high schools, most subjects are taught in French
in the higher classes in high schools. Public schools also offers international classes, namely
in French and English. More information on which languages are spoken at elementary
schools and in classical or secondary education can be found on the website of the Ministry
of Education, Children, and Youth (Minstère de l’Éducation nationale, de l’ Enfance et de
la Jeunesse).11 For more information on the Luxembourgish education system, Weber and
Horner (2012) provide an account of language-in-education policies in Luxembourg since
the creation of the Luxembourgish state in the early nineteenth century.

2.2 Luxembourgish in the Digital Sphere
As far as the usage of Luxembourgish on the Internet is concerned, the Luxembourgish
Wikipedia has more than 59,000 articles as of March 2021. In social media, the tweets of the

8 https://portal.education.lu/zls/ORTHOGRAFIE
9 https://de.wikipedia.org/wiki/Luxemburgische_Sprache
10 https://menej.gouvernement.lu/en/dossiers.gouvernement%2Ben%2Bdossiers%2B2018%2Blangue-

luxembourgeoise.html
11 https://men.public.lu/en/themes-transversaux/langues-ecole-luxembourgeoise.html
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government of Luxembourg are often written in Luxembourgish with the exception that,
when they deal with affairs in the EU domain, these are written in English.
Regarding the Luxembourg press, it has always been polyglot. Whilst German has always

been the language par excellence of the press, slowly but surely, the country’s dailies, such
as the “Luxemburger Wort” founded in 1848, and the “Tageblatt” created in 1913, have seen
French taking up about 20% to 30% of the editorial space. There are currently 14 newspa-
pers in Luxembourg, 10 of which are in German, 1 in French, 1 in Portuguese, and 2 bilingual
(German & French); all newspaper have digital versions. RTL Luxembourg should also be
mentioned (with both news, television and radio programmes). As far as television is con-
cerned, RTLTélé Lëtzebuerg12 is themain television channel in Luxembourg, broadcasting in
Luxembourgish; it is part of the RTL Group. Moreover, radio 100,713 is a public service radio
station, broadcasting in the Luxembourgish language. The Luxembourgish programmes of
RTL, including Télé Lëtzebuerg, but also radio 100,7 are heavily financed by the government
of Luxembourg.
The official websites which are available in Luxembourgish are mainly the governmental

websites and include rules and regulations, news, information about the ministries, depart-
ments, topics, and political system. According to Rivera Pastor et al. (2017) in the study about
equality in the digital age, Luxembourgish together with a few other languages (e. g. Irish,
Maltese, Scottish Gaelic andWelsh) are the least supported in the internet services analysed.
Luxembourgish is not supported in Google Account (as an input language on the Web),14
Google Developer Console, YouTube (interface), Facebook, Yahoo (web), Twitter, Bing or In-
stagram.
Regarding the percentage of populationwith Internet access, according to STATEC15 (Share

of households) in 2020, 94%of the households in Luxembourg had Internet access at home. It
represents an increase of about 30% compared to 2005. The highest rate of households with
Internet access recorded was from 2015 to 2017, when it stood at 97%. Luxembourg has also
recently published its ultra-high-speed broadband strategy 2021-2025. The main objectives
of this strategy are the following:

• make connectivity accessible to all;

• accelerate the transition of households and businesses tomore efficient and sustainable
technologies;

• accelerate the deployment of future-proof infrastructure, while respecting technologi-
cal neutrality;

• improve transparency and strengthen consumer protection;

• develop Luxembourg as the launchpad of choice for ICT service providers of today and
tomorrow.

3 What is Language Technology?
Natural language16 is the most common and versatile way for humans to convey informa-
tion. We use language, our natural means of communication, to encode, store, transmit,
12 https://www.rtl.lu
13 https://www.100komma7.lu
14 Luxembourgish is supported in Google Translate though.
15 https://statistiques.public.lu/stat/TableViewer/tableView.aspx?ReportId=12976&IF_Language=eng&

MainTheme=3&FldrName=1&RFPath=31
16 This section has been provided by the editors. It is an adapted summary of Agerri et al. (2021) and of Sections 1

and 2 of Aldabe et al. (2021).
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share and process information. Processing language is a non-trivial, intrinsically complex
task, as language is subject tomultiple interpretations (ambiguity), and its decoding requires
knowledge about the context and the world, while in tandem language can elegantly use dif-
ferent representations to denote the same meaning (variation).
The computational processing of human languages has been established as a specialised

field known as Computational Linguistics (CL), Natural Language Processing (NLP) or, more
generally, Language Technology (LT). While there are differences in focus and orientation,
since CL is more informed by linguistics and NLP by computer science, LT is a more neutral
term. In fact, LT is largely multidisciplinary in nature; it combines linguistics, computer sci-
ence (and notably AI), mathematics and psychology among others. In practice, these commu-
nities work closely together, combining methods and approaches inspired by both, together
making up language-centric AI.

Language Technology is the multidisciplinary scientific and technological field that
is concerned with studying and developing systems capable of processing, analysing,
producing and understanding human languages, whether they are written, spoken or
embodied.
With its starting point in the 1950s with Turing´s renowned intelligent machine (Turing,

1950) and Chomsky´s generative grammar (Chomsky, 1957), LT enjoyed its first boost in the
1990s. This period was signalled by intense efforts to create wide-coverage linguistic re-
sources, such as annotated corpora, thesauri, etc. which were manually labelled for various
linguistic phenomena and used to elicit machine readable rules which dictated how lan-
guage can be automatically analysed and/or produced. Gradually, with the evolution and
advances in machine learning, rule-based systems have been displaced by data-based ones,
i. e. systems that learn implicitly from examples. In the recent decade of 2010s we observed
a radical technological change in NLP: the use of multilayer neural networks able to solve
various sequential labelling problems. The success of this approach lies in the ability of neu-
ral networks to learn continuous vector representations of the words (or word embeddings)
using vast amounts of unlabelled data and using only some labelled data for fine-tuning.
In recent years, the LT community has been witnessing the emergence of powerful new

deep learning techniques and tools that are revolutionising the way in which LT tasks are
approached. We are gradually moving from a methodology in which a pipeline of multiple
modules was the typical way to implement LT solutions, to architectures based on complex
neural networks trained with vast amounts of data, be it text, audio or multimodal. The
success in these areas of AI has been possible because of the conjunction of four different
research trends: 1) mature deep neural network technology, 2) large amounts of data (and
for NLP processing large and diverse multilingual data), 3) increase in high performance
computing (HPC) power in the form of GPUs, and 4) application of simple but effective self-
learning approaches.
LT is trying to provide solutions for the following main application areas:

• Text Analysis which aims at identifying and labelling the linguistic information un-
derlying any text in natural language. This includes the recognition of word, phrase,
sentence and section boundaries, recognition of morphological features of words, of
syntactic and semantic roles aswell as capturing the relations that link text constituents
together.

• Speech processing aims at allowing humans to communicate with electronic devices
through voice. Some of themain areas in Speech Technology are Text to Speech Synthe-
sis, i. e. the generation of speech given a piece of text, Automatic Speech Recognition,
i. e. the conversion of speech signal into text, and Speaker Recognition (SR).
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• Machine Translation, i. e. the automatic translation from one natural language into
another.

• Information Extraction and Information Retrieval which aim at extracting struc-
tured information from unstructured documents, finding appropriate pieces of infor-
mation in large collections of unstructuredmaterial, such as the internet, and providing
the documents or text snippets that include the answer to a user’s query.

• Natural Language Generation (NLG). NLG is the task of automatically generating
texts. Summarisation, i. e. the generation of a summary, the generation of paraphrases,
text re-writing, simplification and generation of questions are some example applica-
tions of NLG.

• Human-Computer Interaction which aims at developing systems that allow the user
to converse with computers using natural language (text, speech and non-verbal com-
munication signals, such as gestures and facial expressions). A very popular applica-
tion within this area are conversational agents (better known as chatbots).

LT is already fused in our everyday lives. As individual users we may be using it without
even realising it, when we check our texts for spelling errors, when we use internet search
engines or when we call our bank to perform a transaction. It is an important, but often
invisible, ingredient of applications that cut across various sectors and domains. To name
just a few, in the health domain, LT contributes for instance to the automatic recognition
and classification of medical terms or to the diagnosis of speech and cognitive disorders. It
is more and more integrated in educational settings and applications, for instance for edu-
cational content mining, for the automatic assessment of free text answers, for providing
feedback to learners and teachers, for the evaluation of pronunciation in a foreign language
andmuchmore. In the law/legal domain, LT proves an indispensable component for several
tasks, from search, classification and codification of huge legal databases to legal question
answering and prediction of court decisions.
The wide scope of LT applications evidences not only that LT is one of the most relevant

technologies for society, but also one of the most important AI areas with a fast growing
economic impact.17

4 Language Technology for Luxembourgish
In the 2nd half of 2021, we have been identifying resources for the Luxembourgish language
in the framework of ELE. For this purpose, we have contacted all relevant stakeholders, such
as the University of Luxembourg, companies/SMEs, research institutions, as well as min-
istries/government and the Center for the Luxembourgish Language (ZLS).

4.1 Language Data Tools
As far as tools are concerned, 33% of the identified tools are specific to Luxembourgish.
These Luxembourgish-specific tools include: a Grapheme-to-Phoneme conversion for Lux-
embourgish based on 30,000 manually phonetically transcribed words, two spellcheckers,
17 In a recent report from 2021, the global LT market was already valued at USD 9.2 billion in 2019 and is

anticipated to grow at an annual rate of 18.4% from 2020 to 2028 (https://www.globenewswire.com/news-
release/2021/03/22/2196622/0/en/Global-Natural-Language-Processing-Market-to-Grow-at-a-CAGR-of-18-4-
from-2020-to-2028.html). A different report from 2021 estimates that amid the COVID-19 crisis, the global
market for NLP was at USD 13 billion in the year 2020 and is projected to reach USD 25.7 billion by 2027,
growing at an annual rate of 10.3% (https://www.researchandmarkets.com/reports/3502818/natural-language-
processing-nlp-global-market).
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a PoS-tagger/Tokenizer/Lemmatizer, and Sentence Splitter (Sirajzade and Schommer, 2019),
and amobile application called “Schnëssen”.18 This app is intended to establish a state-of-the-
art digital platform to collect data on the present-day language situation of Luxembourgish
bymeans of crowdsourcing: users can participate in a large set of audio recordings tasks and
in sociolinguistic surveys. A recently published tool, LëtzRead,19 is a free browser extension
to integrate Luxembourgish-learning just by browsing the web (displaying certain words in
Luxembourgish). Moreover, The library spaCy for advanced NLP has been trained for Lux-
embourgish.20 The remaining share of the tools are mostly language-independent. To name
just a few examples: OCR tools (e. g. Ocular) or word aligning (e. g. Tagaligner). The text-
to-speech (TTS) tool MaryTTS has been extended to support the Luxembourgish language
(Steiner et al., 2017). As for support in MT, Luxembourgish is supported by Google Translate,
but not by other MT systems available.
Contemporaneity is well represented in Luxembourg. The web service eLuxemburgensia

has an interface providing access to historical archives from 1841 to 2021. The content of the
archives are mainly text, but also images, including 17,421 postcards. For some collections,
there is limited access indicated by “Access only in the National Library” or “Limited access
BnL”. Users may make a private copy of all eluxemburgensia.lu content for personal use.
Private copying is one of the limitations and exceptions of Luxembourg copyright.
As for data resources available in Luxembourgish, 21% is specific to Luxembourgish only.

Out of these resources, most are monolingual corpora, but there is also a Luxembourgish
COVID glossary as well as an orthography trainer. The biggest text corpus in Luxembourgish
contains 170 million words from a wide range of genres (Parliamentary debates, literature,
transcripts of conversations, media texts (articles from news outlets like RTL.lu, radio100,7,
eldoradio, social media)). All texts are annotated (sentences, lemmatised, PoS) and ortho-
graphically normalised. This corpus is owned by the University of Luxembourg and is used
for internal use only.
The Luxembourgish online dictionary (LOD)21 is a multilingual dictionary with 30,000 en-

tries, in which Luxembourgish words are translated into German, French, English and Por-
tuguese and illustrated by examples. There are also verb and adjective tables as well as an
audio button to listen to the pronunciation.
As for themobile application Schnëssen, in the first year of data collection, around 210,000

recordings were collected for numerous phenomena from all linguistic levels and over 2,800
sociolinguistic questionnaires have been filled out. The app allowed the authors to compile
the largest spoken language corpus of Luxembourgish (Entringer et al., 2021).
Most of the remaining 79%of our data resources collection are corporawhich include texts

in multiple languages (often >100), also including also Luxembourgish.
Many lexical Luxembourgish specific resources, including corpora, dictionaries, material

for phonetics, applications, etc. are available at Infolux22, which is the research portal about
Luxembourgish, developed andmaintained by the Institute of the Luxembourgish Language
and Literature at the University of Luxembourg.
Identifying some gaps in the availability of Luxembourgish tools and data, one can say that

mainly because of the lack of underlying data resources, there are gaps on many aspects of
LT. What is currently missing in the Luxembourgish LT landscape are available bilingual
corpora, e. g. Luxembourgish – English/German/French. The availability of such data sets
would facilitate the development of many LT applications, such as NER, MT, NLU, virtual
agents, recommender systems, etc. All of these applications are mainly statistically-based,
therefore they typically require a large amount of manually annotated training data. Re-
18 https://infolux.uni.lu/schnessen/
19 https://www.letzread.com
20 https://infolux.uni.lu/letzebuergesch-lo-als-sprooch-an-de-spacy-nlp-tools/
21 https://www.lod.lu
22 https://infolux.uni.lu
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garding language models which can be used for NLU and NLG, the multilingual BERT covers
many languages, including Luxembourgish; however, a BERT model trained specifically on
large Luxembourgish data would yield better results.
Another important aspect is that written Luxembourgish is not well standardised; conse-
quentlymanypeoplewrite Luxembourgishwithout following the official spelling rules. While
both German and French are intensively taught in schools, Luxembourgish, although the
first language of approximately 60% of the population, forms part of the school curriculum
only rudimentarily (Gilles, 2015). This has an impact on the correctness of Luxembourgish
in the development of LT applications. According to Purschke (2020), “in view of the ongoing
standardisation of Luxembourgish and a lack of rule knowledge in the population, ortho-
graphic variation — among other factors like code-switching or regional dialects – poses a
great challenge for the automatic processing of text data”.
It is noteworthy, though, that Luxembourgish will become more important in secondary

schools with changes incorporated for the academic school year 2021-2022 and 2022-2023.23
“In the last years, the interest and the meaning of the Luxembourgish language have clearly
grown,” education minister Meisch said during a press conference: “With the integration of
Luxembourgish in the upper secondary school cycle, and the introduction of Luxembourgish
as the 4th language, we are mirroring this change in schools too.”24

4.2 Projects, Initiatives, Stakeholders
In this section, wewill describe the national AI infrastructures and strategies currently avail-
able in Luxembourg.
Digitalisation plays a big role at the government of Luxembourg, therefore the Ministry

for Digitalisation was created on 11th December 2018, headed by the Prime Minister, Xavier
Bettel, and the Deputy Minister for Digitalisation, Marc Hansen. Some of its strategic axes
are: i) Developing eGovernment, ii) Advancing administrative reform, iii) Promoting digi-
tal inclusion, and iv) Integrating new technologies.25 The Government IT Centre (Centre des
technologies de l’information de l’État, CTIE), directly subordinated to the Ministry for Digi-
talisation is in charge of the setting up and development of eGovernment. GovTech Lab26 is
a recent joint initiative of the Ministry for Digitalisation and the CTIE. GovTech is an innova-
tion laboratory that uses open innovation to workwith internal (ministries, administrations,
public actors) and external actors in the development of innovative solutions.
Digital Luxembourg27 was founded in 2014 as a collaborative government initiative over-

seenby adedicated teamat theMinistry of State’s Department ofMedia, Telecommunications
& Digital Policy. It presents public-private partnerships & government initiatives driving the
nation’s digital progress.
Concerning the citizens’ online services provided by the State, Guichet.lu28 is an infor-

mation portal that simplifies citizens’ exchanges with the State and offers them quick and
user-friendly access to all the information, procedures and services offered by Luxembourg
public bodies. A mobile application has recently been developed for myguichet.lu to make
online administrative procedures more accessible. The website of Guichet.lu is available in
French, German, and English, but it communicates in French, German, English and Luxem-
bourgish on social media. Guichet.lu is offering several documents in plain language (a clear
and easy-to-understand language for persons with reading and comprehension difficulties).

23 https://men.public.lu/en/actualites/communiques-conference-presse/2022/01/26-letzebuergesch-4.html
24 https://delano.lu/article/more-luxembourgish-in-high-sch
25 Strategic axes of the Ministry for Digitalisation: https://digital.gouvernement.lu/en/axes.html
26 https://govtechlab.public.lu/en.html
27 https://digital-luxembourg.public.lu
28 https://guichet.public.lu/en.html
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As far as the AI strategy of Luxembourg is concerned, Luxembourg’s national AI Vision
initiative underlines the country’s unique ability to become a living lab of real-world AI ap-
plications, while developing leading AI regulations that put people first. In this AI vision,
NLP is referred to in the section under AI for Employment: “AI will impact both repetitive
administrative tasks and major intellectual challenges. Without a doubt, it could be an ex-
cellent tool in cognitive tasks – such as analyzing and reading legal texts or translating, via
natural language processing tools.” (AI vision).
Furthermore, the Ministry for Digitalisation and the CTIE have drawn recently the ’Elec-

tronic Governance 2021-2025’ strategy, which was adopted by the Government Council in
early 2021 (Electronic Governance 2021-2025). This strategy analyses the essential condi-
tions required by the central civil service administration enabling it to meet society’s needs
efficiently. Six key principles make it possible to guide and support the digitalisation of pub-
lic services and ensure that online public services meet the needs of society: i) Once Only, ii)
Digital by Default, iii) Inclusion and Accessibility, iv) Openness and Transparency, v) Relia-
bility and Security, vi) Interoperability and Standardisation.
Besides the official governmental strategies, there was also a large-scale survey at the end

of 2020 about “What the public thinks about AI” conducted by the Luxembourg Institute of
Socio-Economic Research (LISER report). The surveywas filled in by 2,400 randomly selected
citizens by the end of 2020. When askedwhich sector they trustedmost with data and AI, the
public sector won, with 77% of respondents voicing a high or very high level of trust. This
is linked to the next response, i. e. that citizens embrace digital tools to interact with govern-
ment: 73% of people use digital tools for public sector tasks (online payments, MyGuichet.lu,
etc.), while second was mobility (Google Maps, Waze, etc.).
One important stakeholder for the promotion of the Luxembourgish language is the ZLS,

created by the law of 20 July 2018. The ZLS Centre contributes to the realisation of govern-
ment policy on the Luxembourgish language. The ZLS may, on its own initiative or at the
request of the government, deal with any issues related to the Luxembourgish language.
Some of its activities include:

• Publish rules on the spelling and grammar of the Luxembourgish language;

• Develop and adapt linguistic tools;

• Answer questions about the spelling, grammar, phonetics and good use of the Luxem-
bourgish language;

• On behalf of the Minister, officially translate documents and communications to be
published.

Another important stakeholder regarding multilingualism in Luxembourg is the Luxem-
bourg National Languages Institute (Institut National des Langues, INL)29. INL offers adult
language courses as part of lifelong learning, also known as ‘adult education’. This type of
education is characterised by the resumption of classes or training to acquire skills or qual-
ifications that go beyond initial school or academic education. INL offers evening classes in
eight languages, including the country’s three official languages (French, German and Lux-
embourgish), as well as English, Chinese, Italian, Portuguese, and Spanish. The number of
Luxembourgish classes for adult education in INL tripled from 2008 to 2018.
As far as the research landscape in Luxembourg is concerned, there are four public Re-

search and Development Institutions in Luxembourg: 1) University of Luxembourg, 2) Lux-
embourg Institute of Health (LIH), 3) Luxembourg Institute of Science and Technology (LIST)

29 https://www.inll.lu/en/
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and 4) Luxembourg Institute of Socio-Economic Research (LISER). The full research land-
scape in Luxembourg has been recently published (Research Luxembourg, 2021). Further-
more, the University of Sheffield is home to the international Centre for Luxembourg Studies,
the only one of its kind outside of Luxembourg.30 Moreover, outside Luxembourg, there is
the Luxembourg American Cultural Society and Centre (LACS).31 LACS is a non profit or-
ganisation and its mission is to preserve the roots of the heritage and nurture the leaves of
ongoing relationships between Luxembourg and America.
Back to Luxembourg, the language and culture-related disciplines are at the Faculty of

Humanities, Education and Social Sciences, Department of Humanities, directed by Prof. Pe-
ter Gilles since 2020. At the Department of Humanities there are seven research institutes:
Multilingualism, Philosophy, Institute for Luxembourgish Linguistics and Literature Studies,
History, German studies, English studies, Romance Studies, Media and Arts. At the Institute
for Luxembourgish Linguistics and Literature Studies, there are two programmes of study:
i) the Master in ‘Languages, Cultures and Media—Luxembourg Studies’ and ii) the training
course ‘Luxembourgish Language and Culture’.
The research interests of themembers of the department of Luxembourgish Language and

Literature encompass:

• The structure and variation of Luxembourgish;

• The relationship between language and society in Luxembourg and the Greater Region;

• The characteristics and development of Luxembourgish literature in its multi-lingual
and –cultural contexts;

• The study of Luxembourgish literature in light of literary and aesthetic theories.

At LIST, there is no dedicated Computational Linguistics group, however mainly open-
source NLP frameworks are being used and customised in applied research projects in var-
ious domains, in Finance Technology, HCI & Mixed Reality or Health Informatics. On a
more general note, LIST is working on a nation-wide digital twin32. “We like to think of
our whole country as a digital testbed,” confirms Thomas Kallstenius, CEO of LIST. A ma-
jor challenge with the digital twin is to develop analytics methods capable of handling the
enormous amount of data involved. “We are looking into a particular discipline of artificial
intelligence (AI) called ‘explainable and trustworthy AI”, says Dr. Kallstenius. “We want to
develop a technique that is highly accurate and detailed but whose outcomes can still be un-
derstood by decision makers.” Furthermore, LIST has a Data Analytics platform33, a hybrid
infrastructure (external and internal Cloud) covering the entire range of data analytics activ-
ities. The platform supports LIST’s research and innovation capacity and is based on three
pillars: i) a HPC infrastructure, ii) a cognitive analytics pillar, iii) an interactive visualisation
wall.
LIST is currently involved in three LT projects: it is the Technology National Anchor Point

of the European Language Resources Coordination (ELRC) Project, the National Competence
Centre (NCC) for the European Language Grid (ELG), and the European Language Equality
(ELE) Project. The ELRC Whitepaper for Luxembourgish can be found on pages 113-116 of
the ELRC White Paper (ELRC Consortium, 2019). The last ELRC Luxembourgish workshop34
was held on 11/12/2020 with more than 80 participants from public administrations in Lux-
embourg, but also fromEuropean institutions aswell as SMEs. The Belgian – Luxembourgish

30 https://www.sheffield.ac.uk/luxembourgish/centre-luxembourg-studies
31 https://www.lacs.lu
32 https://www.tradeandinvest.lu/news/a-nation-wide-digital-twin/
33 https://www.list.lu/en/institute/rd-infrastructures/data-analytics-platform/
34 https://www.lr-coordination.eu/l2Luxembourg
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ELG workshop was organised virtually by the university of Antwerp on 08/07/2021. There
were 45 participants, coming from Belgium, Luxembourg, and the Netherlands. The presen-
tations of all speakers are available.35
As far as some recent research projects related to LT including Luxembourgish are con-

cerned, we refer to ENRICH4ALL, STRIPS, and Lingscape. More information on these projects
follow below.
ENRICH4ALL (E-goverNment [RI] CHatbot for ALL)36 is a project funded by CEF-TC-2020-

1: Automated Translation (2020-EU-IA-0088). The partners of the ENRICH4ALL Consortium
are LIST, BEIA Consult International (Romania), Romanian Academy Research Institute for
Artificial Intelligence “Mihai Drăgănescu”, and SupWiz Aps (Denmark). The objective of EN-
RICH4ALL is to integrate the CEF AT core service platform eTranslation to an already exist-
ing AI-based chatbot technology. The chatbot service will be deployed in public adminis-
tration. We primarily address the official languages in each Consortium member country:
Luxembourgish, German, French, Romanian, and Danish. However, through the integration
of eTranslation, we will support all languages currently supported by eTranslation, as well.
Within the project, there have been various resources freely available, such as a language
identifier for Luxembourgish as well as question-answering data sets.
STRIPS (A Semantic Search Toolbox for the Retrieve of Similar Patterns in Luxembour-

gish Documents)37 was a three-year project (02/18-01/21), funded by the University of Lux-
embourg, that aimed to develop a semantic search toolbox for the retrieval of similar pat-
terns in documents written in Luxembourgish. RTL (Radio Télévision Lëtzebuerg) was the
project partner providing their online news and corresponding user comments (for the pe-
riod covered by the news between 2008-2018) for the retrieval of similar patterns over dif-
ferent time spans. One result of the project was a Sentiment Annotation Tool (Sirajzade et al.,
2020), which is a browser-based tool that enables the annotation of split sentences from the
database. The Sentiment Engine, a separate module, is trained with this material in order
to annotate the whole data set and analyze the sentiment of the comments over time and in
relationship to the news articles.
Lingscape38 is a project about corpus building and group projects. It is a mobile applica-

tion researching linguistic landscapes all over the world by collecting photos of signs and
lettering on an interactive map. All different kinds of signs and lettering form the linguistic
landscape of a place or community. Often these signs display different languages, be they
on the same sign or next to each other. Users may collect and upload their own photos or
explore the map with all photos added by other users. Through this project, it will be evi-
dent in which languages signs are lettered in different countries and how language in public
spaces changes over time. More information can be found at Purschke (2021a).
As for companies in Luxembourg related to LTs, most of them are LSPs and not R&D. There

are a few exceptions with a company developing a translation management system and an-
other one with MT applied for financial translations. Eight companies are currently listed in
the ELG platform.39

5 Cross-Language Comparison
The LT field40 as a whole has evidenced remarkable progress during the last years. The
advent of deep learning and neural networks over the past decade together with the consid-
35 https://www.uantwerpen.be/en/conferences/workshop-resources-for-luxembourgish-and-flemish/programme/
36 https://www.enrich4all.eu
37 https://acc.uni.lu/Research/strips/
38 https://lingscape.uni.lu
39 https://www.european-language-grid.eu/catalogue/search/luxembourg?&entity_type__term=Organization
40 This section has been provided by the editors.
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erable increase in the number and quality of resources for many languages have yielded re-
sults unforeseeable before. However, is this remarkable progress equally evidenced across
all languages? To compare the level of technology support across languages, we considered
more than 11,500 language technology tools and resources in the catalogue of the European
Language Grid platform (as of January 2022).

5.1 Dimensions and Types of Resources
The comparative evaluation was performed on various dimensions:

• The current state of technology support, as indicated by the availability of tools and
services41 broadly categorised into a number of core LT application areas:
– Text processing (e. g. part-of-speech tagging, syntactic parsing)
– Information extraction and retrieval (e. g. search and information mining)
– Translation technologies (e. g. machine translation, computer-aided translation)
– Natural language generation (e. g. text summarisation, simplification)
– Speech processing (e. g. speech synthesis, speech recognition)
– Image/video processing (e. g. facial expression recognition)
– Human-computer interaction (e. g. tools for conversational systems)

• The potential for short- and mid-term development of LT, insofar as this potential can
be approximated by the current availability of resources that can be used as training
or evaluation data. The availability of data was investigated with regard to a small
number of basic types of resources:
– Text corpora
– Parallel corpora
– Multimodal corpora (incl. speech, image, video)
– Models
– Lexical resources (incl. dictionaries, wordnets, ontologies etc.)

5.2 Levels of Technology Support
We measured the relative technology support for 87 national, regional and minority Euro-
pean languages with regard to each of the dimensions mentioned above based on their re-
spective coverage in the ELG catalogue. For the types of resources and application areas, the
respective percentage of resources that support a specific language over the total number
of resources of the same type was calculated, as well as their average. Subsequently each
language was assigned to one band per resource type and per application area and to an
overall band, on a four-point scale, inspired by the scale used in the META-NETWhite Paper
Series, as follows:

1. Weak or no support: the language is present (as content, input or output language) in
<3% of the ELG resources of the same type

41 Tools tagged as “language independent” without mentioning any specific language are not taken into account.
Such tools can certainly be applied to anumber of languages, either as readily applicable or followingfine-tuning,
adaptation, training on language-specific data etc., yet their exact language coverage or readiness is difficult to
ascertain.
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2. Fragmentary support: the language is present in≥3% and<10% of the ELG resources
of the same type

3. Moderate support: the language is present in ≥10% and <30% of the ELG resources
of the same type

4. Good support: the language is present in≥30% of the ELG resources of the same type42

The overall level of support for a language was calculated based on the average coverage
in all dimensions investigated.

5.3 European Language Grid as Ground Truth
At the time of writing (January 2022), the ELG catalogue comprises more than 11,500 meta-
data records, encompassing both data and tools/services, covering almost all European lan-
guages – both official and regional/minority ones. The ELG platform harvests several major
LR/LT repositories43 and, on top of that, more than 6,000 additional language resources and
tools were identified and documented by language informants in the ELE consortium. These
records contain multiple levels of metadata granularity as part of their descriptions.
It should be noted that due to the evolving nature of this extensive catalogue and differ-

ing approaches taken in documenting records, certain levels of metadata captured are not
yet at the level of consistency required to carry out a reliable cross-lingual comparison at
a granular level. For example, information captured on corpora size, annotation type, li-
censing type, size unit type, and so on, still varies across records for many languages, while
numerous gaps exist for others. As the ELG catalogue is continuously growing, the compre-
hensiveness, accuracy and level of detail of the records will naturally improve over time.
Moreover, the Digital Language Equality (DLE) metric will allow for dynamic analyses and
calculations of digital readiness, based on the much finer granularity of ELG records as they
mature.44
For the purposes of high-level comparison in this report, the results presented here are

based on relative counts of entries in the ELG for the varying types of data resources and
tools/services for each language. As such, the positioning of each language into a specific
level of technology support is subject to change and it reflects a snapshot of the available
resources on January 2022.
That said, we consider the current status of the ELG repository and thehigher level findings

below adequately representative with regard to the current existence of LT resources for
Europe’s languages.

5.4 Results and Findings
As discussed above, our analysis takes into account a number of dimensions for data and
tools/services. Table 1 reports the detailed results per language per dimension investigated
and the classification of each language into an overall level of support.

42 The thresholds for defining the four bandswere informed by an exploratory k-means 4-cluster analysis based on
all data per application and resource type, in order to investigate the boundaries of naturally occurring clusters
in the data. The boundaries of the clusters (i. e., 3%, 10% and 30%) were then used to define the bands per
application area and resource type.

43 At the time ofwriting, ELGharvests ELRC-SHARE, LINDAT/CLARIAH-CZ, CLARIN.SI, CLARIN-PL andHuggingFace.
44 Interactive comparison visualisations of the technology support of Europe’s languageswill be possible on the ELG

website using a dedicated dashboard, which dynamically analyses the resources available in the ELG repository,
from the middle of 2022 onwards.
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Bulgarian
Croatian
Czech
Danish
Dutch
English
Estonian
Finnish
French
German
Greek
Hungarian
Irish
Italian
Latvian
Lithuanian
Maltese
Polish
Portuguese
Romanian
Slovak
Slovenian
Spanish
Swedish
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el Albanian

Bosnian
Icelandic
Luxembourgish
Macedonian
Norwegian
Serbian
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Basque
Catalan
Faroese
Frisian (Western)
Galician
Jerriais
Low German
Manx
Mirandese
Occitan
Sorbian (Upper)
Welsh

All other languages

Table 1: State of technology support, in 2022, for selected European languages with regard
to core Language Technology areas and data types as well as overall level of support
(light yellow: weak/no support; yellow: fragmentary support; light green: moderate
support; green: good support)
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The best supported language is, as expected, English, the only language that is classified in
the good support group. French, German and Spanish form a group of languageswithmoder-
ate support. Although they are similar to English in some dimensions (e. g., German in terms
of available speech technologies and Spanish in terms of availablemodels), overall they have
not yet reached the coverage that English has according to the ELGplatform. All other official
EU languages are clustered in the fragmentary support group, with the exception of Irish and
Maltese, which have onlyweak or no support. From the remaining languages, (co-)official at
national or regional level in at least one European country and otherminority and lesser spo-
ken languages,45 Norwegian and Catalan belong to the group of languages with fragmentary
support. Basque, Galician, Icelandic andWelsh are borderline cases; while they are grouped
in the fragmentary support level, they barely pass the threshold from the lowest level. All
other languages are supported by technology either weakly or not at all. Figure 1 visualises
our findings.

27

Preliminary Results

European Language Equality
Results based on raw counts of the 11,000+ language resources and language 
technologies currently described with metadata records in the ELG platform.

Good 
support

Moderate 
support

Fragmentary 
support

Weak or 
no support

Figure 1: Overall state of technology support for selected European languages (2022)

While a fifth level, excellent support, could have been foreseen in addition to the four levels
described in Section 5.2, we decided not to consider this level for the grouping of languages.
Currently no natural language is optimally supported by technology, i. e. the goal of Deep
Natural Language Understanding has not been reached yet for any language, not even for
English, the best supported language according to our analysis. While recently there have
beenmany breakthroughs in AI, Computer Vision, ML and LT, we are still far from the grand
challenge of highly accurate deep language understanding, which is able to seamlessly inte-
grate modalities, situational and linguistic context, general knowledge, meaning, reasoning,

45 In addition to the languages listed in Table 1, ELE also investigated Alsatian, Aragonese, Arberesh, Aromanian,
Asturian, Breton, Cimbrian, Continental Southern Italian (Neapolitan), Cornish, Eastern Frisian, Emilian, Fran-
coProvencal (Arpitan), Friulian, Gallo, Griko, Inari Sami, Karelian, Kashubian, Ladin, Latgalian, Ligurian, Lom-
bard, Lower Sorbian, Lule Sami, Mocheno, Northern Frisian, Northern Sami, Picard, Piedmontese, Pite Sami,
Romagnol, Romany, Rusyn, Sardinian, Scottish Gaelic, Sicilian, Skolt Sami, Southern Sami, Tatar, Tornedalian
Finnish, Venetian, Võro, Walser, Yiddish.
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emotion, irony, sarcasm, humour, culture, explain itself at request, and be done as required
on the fly and at scale. A language can only be considered as excellently supported by tech-
nology if and when this goal of Deep Natural language Understanding has been reached.
The results of the present comparative evaluation reflect, in terms of distribution and im-

balance, the results of the META-NET White Paper Series (Rehm and Uszkoreit, 2012). The
complexities of the analyses clearly differ across the 2012 and 2022 studies, and as such, a
direct comparison between the two studies can therefore not be made. However, we can
instead compare the relative level of progress made for each language in the meantime. It
is undebatable that the technology requirements for a language to be considered digitally
supported today have changed significantly (e.g. the prevalent use of virtual assistants, chat
bots, improved text analytics capabilities, etc.). Yet also the imbalance in distribution across
languages still exists.
The results of this analysis are only informative of the relative positioning of languages,

but not of the progress achieved within a specific language. The LT field as a whole has
significantly progressed in the last ten years and remarkable progress has been achieved
for specific languages in terms of quantity, quality and coverage of tools and language re-
sources. Yet, the abysmal distance between the best supported languages and the minimally
supported ones is still evidenced in 2022. It is exactly this distance that needs to be ideally
eliminated, if not at least reduced, in order to move towards Digital Language Equality and
avert the risks of digital extinction.

6 Summary and Conclusions
Luxembourg is a highly multilingual country with Luxembourgish as the national language,
French as the legislative language, and French, German and Luxembourgish as the three
administrative and judicial languages.
Luxembourgish has received an official status only since 1984, andmoreover, is still not an

official language of the EU. The number of Luxembourgish classes in INL tripled from 2008
to 2018.
The focus on the Luxembourgish language has increased during the last few years both

from the governmental side with its long-term strategy and the research side, as a conse-
quence. On the one hand, the government aims at increasing the importance of Luxembour-
gish by advancing the standardisation, use and study of Luxembourgish, promoting learning
Luxembourgish and learning about Luxembourg culture, and promoting culture in the Lux-
embourgish language.
The ZLS, created by the law of 20 July 2018, contributes to the realisation of the govern-

ment policy on the Luxembourgish language. On the other hand, we see that in the last
few years, many research projects focus on Luxembourgish and some of them are based on
crowdsourcing. This is an excellent example about creating large spoken, image, or writ-
ten corpora quickly and by diverse users, which may contribute to developing further LT
applications.
What is needed in Luxembourg are united forces for efficient collaboration. Since most

people are multilingual, various stakeholders do not see the need to invest either time or
budget in creating or sharing Luxembourgish resources. Both the government, the EU and
the research institutions as well as LSPs have to work together to achieve the desired results.
Resources and tools have to be openly available, following the principle “Data should be as
open as possible and as closed as necessary”. This collaboration brings certain benefits in a
long-term strategy about LT education and training as well as investment in data collection
and annotation.
Moreover, certain measures, such as dedicated LT programmes would certainly benefit
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the Luxembourgish landscape in becoming broader. What is needed is dedicated education
and training programmes, so that researchers, linguists and engineers have the necessary
skills (e. g. Luxembourgish linguistics, computational linguistics, AI) to adapt to future job
requirements.
Last but not least, if Luxembourgish is taught at schools, this would lead to future gener-

ations following the official spelling rules of Luxembourgish. Moreover, if Luxembourgish
reaches a status where it can be used in many administrative procedures, this would have
an enormous impact on creating multilingual written and spoken data resources.
To sum up, some important action points to increase the Language Technology with re-

gards to Luxembourgish are:

• reaching a status that Luxembourgish can be used in many administrative procedures;

• raising awareness among various stakeholders in public and private sectors about the
impact of having available spoken and written Luxembourgish data;

• advancing the standardisation, use and study of Luxembourgish;

• dedicated and collaborative national and EU funding programmes for both basic and
applied research on Luxembourgish.
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