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1. Introduction

In our previous articles, we illustrated how maintenance and enrichment of the ESCO
occupations pillar can be supported by artificial intelligence. The ability to link external data
to an ESCO occupation concept is an essential building block of this process and it supports
drafting new occupations and quality control on existing ones. In this report we touch upon
a significant challenge that complicates this process. ESCO is currently supporting 28
languages which requires multilingual machine learning models to connect textual
information to the ESCO occupations. This report discusses the multilingual mapping
approach that the ESCO team established to support the maintenance of ESCO and applies it
to different use-cases for illustrative purposes.

In Section 2 we present the use-case of mapping national occupational classifications to ESCO
within the context of EURES. Section 3 focusses on the more general challenge of mapping
free text to ESCO occupations. Section 4 provides insights in the internals of the multilingual
modelling approach by visualising the multilingual embedding space and inspecting semantic
relatedness between phrases and occupation titles. Possible extension to unseen languages,
so-called zero-shot cross-lingual transfer, is investigated in Section 5.

2. Mapping multilingual occupational classifications
to ESCO

EURES is a European cooperation network of employment services, designed to facilitate the
free movement of workers?. As part of Regulation (EU) 2016/589 of the European Parliament
and of the Council, Member States need to adopt the ESCO taxonomy at national level or map
their national classifications to ESCO in order to exchange data via a standardised terminology
of occupations, skills and competences with the EURES platform.

A software application was developed in order to support Member States in the process of
mapping their national classification to ESCO. After importing the national classification in the
tool, a Member State can start creating links between the ESCO taxonomy and the national

L https://ec.europa.eu/eures/
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classification. Functionality is included to browse the source and target classifications and
retrieve additional information. Also, potentially related ESCO concepts are suggested for a
concept from the national classification through a TF-IDF-based approach to facilitate the
manual mapping task. Some Member States worked outside the mapping platform and
contracted external parties to support the mapping exercise. Several of these external parties
reported the use of artificial intelligence to assist the mapping, but the applied methodology
was not always made public. All this led to a very fragmented approach for what is essentially
a common challenge faced by all Member States.

In addition, synergies were identified with the Europass project, where work history from
Europass users is linked to the ESCO classification?. Given that the ESCO team is continuously
working on updating the taxonomy and further optimising algorithms that support this
process, it is beneficial to follow an integrated approach such that ESCO stakeholders as
Europass and EURES can also benefit from the machine learning models that result from the
maintenance tasks of the ESCO team.

Starting from the work that is performed within ESCO and considering all these stakeholder
use-cases, the ESCO team decided to design a representation learning approach that supports
efficient extension to various languages. The multilingual XLM-RoBERTa 3 model was selected
and finetuned on labour market data such as ESCO, QDR qualifications * and EURES online job
advertisements covering 28 ESCO languages. In this section we evaluate this finetuned model
that is used for ESCO maintenance purposes on the mapping tables that gradually become
available from the mapping efforts of the Member States to comply with regulation EU
2016/589 ° and O*NET °.

Table 1 presents occupation concepts selected from the national classifications of Latvia,
Spain, Sweden, Italy and United States of America. The four Member States were selected for
this comparison because we did not use EURES online job advertisements with the
corresponding languages of these Member States to train the representation learning model.
However, we did use the respective ESCO language variants for training the model such that
the model at least learned about the languages of those countries while finetuning. Table 1
shows the top three suggestions and scores by the machine learning model for the source
concept. The last column represents the expert validation as obtained from the mapping
tables that the Member State provided. The types of matches are exact match, broader
match, narrower match and close match’. In case the column is empty, the link between the
source concept and the ESCO concept was not selected by the experts. As the results show,

2 https://europa.eu/europass/

3 Alexis Conneau, Kartikay Khandelwal, Naman Goyal, Vishrav Chaudhary, Guillaume Wenzek, Francisco
Guzman, Edouard Grave, Myle Ott, Luke Zettlemoyer and Veselin Stoyanov, Unsupervised cross-lingual
representation learning at scale, Proceedings of the 58th Annual Meeting of the Association for Computational
Linguistics, 8440-8451, 2020.

4 https://europa.eu/europass/qdr/

5> https://esco.ec.europa.eu/en/use-esco/eures-countries-mapping-tables

5 https://esco.ec.europa.eu/en/use-esco/other-crosswalks

7 https://esco.ec.europa.eu/system/files/2021-07/425b7a5f-3048-4377-a816-
5402c00e9a9505_A_Annex_Draft_ESCO_Implementation_manual.pdf
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the multilingual model is able to suggest ESCO concepts that were selected by experts. Note:
Table 6 in Appendix provides all information in English to ease interpretation.

Table 1: ESCO occupation suggestions (ESCO suggestion) for concepts (Source concept) from national occupational
classifications (Source classification). Suggestion match Score and Expert validation feedback are included.

Source Expert
classification Source concept Score ESCO suggestion . P .
validation
(Country)
95 bagarésanas masinu
Latvijas Bagarésanas operators exact
Profesiju masinu sk ditsi
klasifikators operators a1 ekskavatora vaditajs
(V) (8342.01) 89 buldozera vaditajs
tad
93 encuestador/ exact
encuestadora
Entrevistadores/ encuestador de
CO-SISPE 2011 estudio de mercado/
(ES) Encuestadores 87 encuestadora de broad
(44301013) )
estudio de mercado
responsable de
77 .
estudios de campo
. 90 distributionschef narrow
Swedish .
standard Distributionschef ——
aart , logistik och 90 distributionschef, broad
Classification avfall och skrot
of Occupations transporter
(SE) (TN3u_buC_wlJF) distributionschef,
89 . broad
levande djur
96 gruista close
Conduttori di gru
CP2011 e di apparecchi 96 gruista di banchina close
(IT) di sollevamento
(7.4.4.3.0) operatore di gru
95 semoventi/operatrice close
di gru semoventi
97 aviation inspector exact
Aviation
(1T51$T Inspectors 92 avionics inspector
(53-6051.01) - craft bl
91 aircraft assembly broad

inspector
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Giabelli et al. presented a study where they benchmarked a machine learning approach to
map the Italian occupational classification to 426 level 4 ISCO concepts and reported a top 5
accuracy of 0.8 8. Table 2 presents benchmark results for the finetuned multilingual model for
mapping five national classifications to ESCO occupation concepts based on the available
mapping tables. Member State taxonomies were mapped to ESCO v1.0.7 (2,942 concepts)
given that major version was used by the Member States, while O*NET was mapped to ESCO
v1.1 (3,008 concepts) as this crosswalk was completed more recently. To compute the micro

Table 2: Benchmark results for suggesting ESCO occupations for concepts from different occupational classifications.
Micro mean reciprocal rank (MRR) and Top k accuracy for mapping to different language variants (ESCO language) of
ESCO and for different Input types (only title versus title and desription).

MRR Accuracy

Country (# ESCO
mapped Input Micro Topl Top2 Top3 Top5 Topl0 Top20 Top30
. language
occupations)

EN 0.5719 0.4536 0.5784 0.6400 0.7153 0.7961 0.8591 0.8890

LV (2747)  Title
LV 0.6231 0.5169 0.6298 0.6837 0.7543 0.8231 0.8824 0.9057

EN 0.6150 0.4982 0.6284 0.6890 0.7560 0.8326 0.8872 0.9101

ES(2180)  Title
ES 0.6358 0.5266 0.6422 0.7064 0.7729 0.8413 0.8945 0.9142

EN 0.6033 0.4838 0.6143 0.6824 0.7426 0.8229 0.8866 0.9149

SE(2292)  Title
Y 0.6689 0.5620 0.6837 0.7365 0.7958 0.8687 0.9136 0.9402

EN 0.6666 0.5725 0.6806 0.7260 0.7789 0.8391 0.8821 0.8956

Title
IT 0.6930 0.6093 0.7052 0.7506 0.7887 0.8342 0.8894 0.9029
IT (814)
Titl EN 0.7141 0.6278 0.7224 0.7617 0.8145 0.8796 0.9214 0.9447
itle,
Desc
IT 0.7308 0.6413 0.7494 0.7887 0.8280 0.8907 0.9361 0.9558
O*NET (940) Title EN 0.8671 0.8128 0.8809 0.9106 0.9362 0.9553 0.9734 0.9819
Title,
Desc EN 0.8811 0.8351 0.8915 0.9138 0.9415 0.9564 0.9755 0.9787

8 Anna Giabelli, Lorenzo Malandri, Fabio Mercorio and Mario Mezzanzanica, WETA: Automatic taxonomy
alignment via word embeddings, Computers in Industry, Volume 138, 103626, 2022.
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mean reciprocal rank and top k accuracy, the highest ranked ESCO suggestion as approved by
the validators across all four match types was used. We also provide insights in the effect of
mapping to a different language variant of ESCO, e.g. the Latvian occupations were separately
mapped to the English and Latvian ESCO variant. In addition, for the Italian classification and
O*NET we used two different types of input: only the title of occupation concept versus
occupation concept title combined with description.

The results in Table 2 show that model suggestions consistently match better with expert
validation when mapping to the ESCO variant having the same language as the source
classification. Using more input information (i.e. title and description) further improves
suggestion quality. We did not use examples of professions (e.g. job titles) as input in the
experiments, but we suspect it should further improve the performance metrics. In
conclusion, we observe that top 5 accuracy ranges between 0.75 and 0.83 for the Member
State classifications in Table 2 and reaches 0.94 for O*NET. This illustrates that a single
multilingual representation learning approach as established for ESCO maintenance can be
used to support experts in mapping different national classifications to ESCO, thereby being
a step forward compared to a simpler TF-IDF approach as currently available in the platform.

3. Mapping multilingual content to ESCO

As described above, establishing a crosswalk between different taxonomies is just one of the
applications for a multilingual occupation mapping model. The ESCO team uses similar
methodology to connect potentially new occupations to the classification or for investigating
potentially new alternative labels®.

Table 3 provides ESCO suggestions as obtained by the multilingual model for a number of
input texts covering different languages and different input types. The first six examples are
more straightforward cases as is reflected in the scores; they mainly contain job title-like
terminology. The Swedish example (SV) is showing that a 13-year-old looking for an assistant
is likely referring to a nanny although not clearly described. The last two Dutch (NL) examples
come from the domain of supporting elderly and indicate the link between the specific task
and the information that is in the descriptions of the ESCO occupations. I.e. someone who is
a companion ‘may do shopping activities as well as punctual transportation to doctor's
appointments, etc’ while the more general ‘caring for an older person’ results in the
occupation residential home older adult care worker.

% https://esco.ec.europa.eu/en/about-esco/data-science-and-esco/leveraging-artificial-intelligence-update-
esco-occupations-pillar
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Table 3: ESCO occupation suggestions (ESCO suggestion) for input text (Input) in different languages. Suggestion match

Score and English translation of the input are included for ease of interpretation.

Input (language) Input — English translation Score ESCO suggestion
Sosiaalityontekija, Oulun Social worker, City of Oulu,
kaupunki, Kiimingin Kiiming child protection, 86 child welfare worker
lastensuojelu, Oulu (FI) Oulu
Werkvoorbereider Tekenaar Planner Draftsman |
| AutoCad, Noordwijkerhout . 88 drafter
AutoCad, Noordwijkerhout
(NL)
MalicTep HirtboBoro cepsicy Nail service master .
. . . 93 manicurist
(maHikiop, neaukiop) (UK) (manicure, pedicure)
Sprzedawca-kasjer w stacji Salesperson-cashier at a gas 91 fuel station
paliw 1/2 etatu (PL) station 1/2 time specialised seller
Salvat bab Salvatore is looking f
.a va orc.a cerca una baby a v:?u ore.ls 90 ing for a 90 babysitter
sitter a Fiano Romano (IT) babysitter in Fiano Romano
Djelatnik /i troj Empl f hi
Mj’e a' n! / ICfa za strojna mp oyee for méc ine 89 horticulture worker
¢is¢enja i hortikulturu (HR) cleaning and horticulture
Drgmmer du om at blive Do you dream of becoming
selvstaendig, og har du self-employed and do you
erfaring med enten have experience in either 80 recruitment
rekruttering, salg, ledelse recruitment, sales, consultant
eller maske alle tre dele? management or perhaps all
(DA) three parts?
o 1o 0 H d mischi 13-
Glad och busig kille pa 13 ar appy and misc |eyous
.. A year-old boy looking for
soker pahittig och ansvarfull . 79 nanny
assistent 75% (SV) resourceful and responsible
assistant 75%
Boodsch d G hopping f
oodschappen doen voor rocery shopping for an 83 companion
een oudere persoon (NL) older person
Zorgen voor een oudere residential home
& Caring for an older person 85 older adult care

persoon (NL)

worker

To conclude this part of the more qualitative analysis of the model, Figure 1 presents a
multilingual version of the English marketing-related job titles figure that was published in a

Commission



European Skills, Competences, Qualifications and Occupations | “ E“"Opﬁfan_
Commission

previous article. Figure 10 in Appendix shows translated labels for Figure 1 to ease
interpretation.

Markkinointiassi: ti (FI)
Marketingfachkraft, i /in (DE)
ASISTENT/ICA U MARKETINGU (HR) . .
Assistant / Assistante marketing (FR) Marketi ng assistant
Marketi (NL)
TIRGVEDIBAS VADITAJA ASISTENTS (LV)
Adjoint / Adjointe au directeur marketing (FR)
ASSISTANT ADMINISTRATIF MARKETING (FR) ~ ————
Specialisté prizkumu trhu (CS)
PRACOVNIK PRUZKUMU TRHU, Specialisté prizkumu trhu (CS)
Chargé / Chargée d'études de marché (FR)
Junior marktonderzoeker (NL)
Chargé / Chargée de mission marketing (FR)
Chargé de marketing (FR)
Responsable du marketing (FR)
Marketingmanager (NL)
Vedouci marketingu/ Head of marketing, Ridici pracovnici v oblasti marketing (CS)

Market research analyst

Directeur / Directrice du marketing (FR)

Markkinointipaallikko (F1)

Marketingverantwoordelijke (NL)

TIRGVEDIBAS DIREKTORS (LV)

TIRGVEDIBAS VADITAJS (LV)

Ridici pracovnik v oblasti marketingu, Ridici pracovnici v oblasti marketing (CS)

Marketing manager

Marknadssnsvarig (V) Chief marketing officer
Leiter/in— Marketing (DE)
Mar lig (NO)

Brand manager

Ridici pracovnici v oblasti marketingu, Ridici pracovnici v oblasti marketing (CS)
YNEYOYNOZ MAPKETINTK (EL)

DIRECTORES DE DEPARTAMENTO DE COMERCIALIZACION Y VENTAS, EN GENERAL (ES)
ef de marque (FR)

Mitarbeiter Online-Marketing (DE)

Onlinemarketing-Manager/in (DE)

E-mail Marketeer (NL)

Digital markedsfgrer (NO)

Content marketeer met kennis van SEO (KORTRIJK) (NL)

SEO / SEA Manager (EN)

Gedreven Digital Marketer SEO (NL)

Senior SEO till Hiroy (SV)

SEM Specialist (EN)

Mitarbeiter fir SEO und Paid Ads (DE)

Digital Campaign Expert (EN)

Online marketer

Search engine optimisation expert

Figure 1: ESCO occupation suggestions from the marketing domain across different languages.

Recently, studies by Decorte et al.1? and Zbib et al.!! described approaches to compute job
title similarities and perform job title normalisation. The authors highlight the limitations of
a supervised method and present alternative approaches from representation learning. From
our work on maintaining and updating ESCO, we also acknowledge the drawbacks of a purely
supervised approach. ESCO contains over 3,000 occupation concepts in 28 languages and is
constantly getting updated, which makes creating and maintaining supervised data sets for
mapping to ESCO occupations challenging.

Thanks to the study by Decorte et al., a benchmark dataset of English job titles together with
their corresponding ESCO occupation became available. The test dataset as published by
Decorte et al. contains 15,463 job titles from a broad range of industry sectors and all the
records have one of the 2,675 corresponding ESCO leaf occupations linked to them. The
benchmark results from Decorte et al. and Zbib et al. are summarised in Table 4, together
with the results from the ESCO multilingual model. ESCO results were obtained based on ESCO
v1.0.7 and mapping to the English ESCO language variant.

10 Jens-Joris Decorte, Jeroen Van Hautte, Thomas Demeester and Chris Develder, JobBERT: understanding job
titles through skills, FEAST, ECML-PKDD 2021 Workshop, Proceedings, 2021.

11 Rabih Zbib, Lucas Alvarez, Federico Retyk, Rus Poves, Juan Aizpuru, Hermenegildo Fabregat, Vaidotas Simkus
and Emilia Garcia-Casademont, Learning job titles similarity from noisy skill labels, Unpublished manuscript,
2022.
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Table 4: Benchmark results for suggesting ESCO occupations by different approaches for the data set provided by Decorte
et al. Results from the multilingual model as presented in this report are indicated by ESCO. Macro, micro mean reciprocal
rank (MRR) and Recall@k were only partially available from the report of Zbib et al.

MRR Recall@1 Recall@5 Recall@10

Method Macro Micro Macro Micro Macro Micro Macro Micro

Decorteetal. 0.3641 0.3092 0.2666 0.2248 0.4632 0.3865 0.5440 0.4604
Zbib et al. 0.3414 0.4595 0.5400
ESCO 0.3791 0.4113 0.2786 0.3138 0.4938 0.5214 0.5707 0.6025

ESCO team had an exchange with the authors of Decorte et al., where the authors explained
that their skill extraction model had a significant impact on the final results and that by
improving this step they were able to further improve the results, albeit unclear to which
extent for us. Zbib et al. only report partial results as such these statistics are missing from
Table 4.

While we very much appreciate the work by Decorte et al. and Zbib et al. and the release of
a benchmark dataset, we also agree with Decorte et al. that a significant amount of cases
from the test dataset are mislabelled, making these comparisons challenging. Also as we
described in a previous news article, it is difficult to map to ESCO occupations by only taking
the job title into account®?. Due to the granularity of the classification it is beneficial to include
a description of tasks, skills or knowledge (if available) for mapping purposes.

4. Gaining further insights into the model

In order to inspect how the multilingual model is representing text, we select a set of
34,904 unique job titles, covering 24 ESCO languages, from the EURES platform. As there
is a dependency on what Member States provide and because of the respective size of the
labour market, the number of records can vary significantly by language. For each of the
job titles the model embedding is computed and reduced to two dimensions by UMAP
(n_neighbors=20, min_dist=0.3, cosine distance metric). In addition, the model is used to
map the multilingual job titles to the English variant of ESCO in order to simplify this
process and, finally, only the highest ranked ESCO occupation suggestion is kept. Figure 2
visualises the embedding space for the set of 34,904 job titles together with the level 2
ISCO code as derived from the predicted ESCO occupation.

12 https://esco.ec.europa.eu/en/about-esco/data-science-and-esco/role-contextual-information-when-
connecting-data-esco-occupations-pillar-using-artificial
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Figure 2: UMAP reduced embedding space for 34,904 multilingual job titles from the EURES portal. Colours represent
level 2 ISCO code for top 1 suggested ESCO occupation as obtained by the machine learning model on the job title.

In Figures 3 — 8 we focus on different areas of the embedding space, thereby covering
different parts of the European labour market. In contrast to Figure 2 the colour coding
reflects the predicted ESCO occupation instead of ISCO groups. The labels in the figures
denote the job titles together with their language code between parentheses. From these
figures it is clear that closely related job titles from different languages are close together
in the embedding space. There does not seem to be apparently unrelated job titles from a
single language clustered together. Also, seniority levels appear to be grouped together
across the different languages. These results tend to suggest there is alignment between
the different ESCO languages for the finetuned model. Note: Figures 11 — 16 in Appendix
present English translations for the original labels in Figures 3 — 8 in order to make the
results easier to interpret.

10
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HR-assistentti (Fl) —_ Humdnpolitikai adminisztrator (HU) B N employment agent
HR-verantwoordelijke (NL) B equality and inclusion manager
human resources assistant
: EMPREGADO DE SERVICO —_ "
Persona/lfia:‘c:\;;arbelter = DE PESSOAL (PT) Tillvaxtverket soker HR-chef (SV) human resources manager

human resources officer
labour relations officer

BN recruitment consultant
VODITELJ/ICA KADROVSKIH POSLOVA (HR) BN resource manager

/ HR-radgjevar (NO)
Referent ds. Kadrowych (PL)

ADMINISTRATIVO/A DE RRHH -

Administracion de Personal (ES) Personala/ personalvadibas

/ struktarvienibas VADITAJS/ DIREKTORS (LV)
Administrativni pracovniciv X
oblasti fudskych zdrojov (SK) Director/a res;?onsable Iaboral y RRHH
para Cuéllar (Segovia) (ES)
Asistent/ka, Specialisté v
— PS vyresnysis personalo specialistas (LT)

oblasti persondlniho fizeni (CS)
STROKOVNI SODELAVEC ZA KADROVSKE ZADEVE - M/Z (SL) Human Resources Specialist, Odborni pracovnici v

/ / oblasti personalistiky, ekonomové prace (CS)
Encargado RRHH-Relaciones Laborales (ES)

Administrativo/a Relaciones Laborales (ES)
Cneuvannct, ynpasnene Ha Hoselukute pecypch (BG) / Specjalista w sekcji do spraw pracowniczych (PL)

For Kunds Rakning - Resource Manager (SV) —— ¢ SPECIJALIST/SPECUALISTICAZA

RADNE ODNOSE (HR
Specjalista ds rekrutacji pracownikéw (PL) \' ° / (HR)
Chargé / Chargée de mission RH
Rekrytointikonsultti (F1) — e ° gé / Charg|

diversité handicap (FR)
o % o/

Recruiter/naboraf, Specialisté v oblasti personélniho fizeni (CS) ————®

o
/.. * % .\
Consultant(e) en Recrutement F/H (H/F) (FR) F 4 ) ©

Manpower Professional Recruitment Consultant Oost-Vlaanderen (NL)
L4

Bemanningskonsulent (NO)
Er du Klar for 3 sette fart pa din rekrutteringskarriere? (NO) — @

JUNIOR RECRUITMENT PROCESS CONSULTANT, Odborni zprostiedkovatelé prace (CS)

Figure 3: Detailed embedding space from area 1 where colours represent the top 1 suggested ESCO occupation as
obtained by feeding the job title to the machine learning model.

diagnostic radiographer
general practitioner

./ Altalanos orvos (HU)
L ]

Yleislaakari (F1) healthcare inspector
F I oa nuclear medicine radiographer
. ° ‘. radiation therapist
o ‘g MEDIC PRIMAR (RO) )
o ge radiographer
° B specialised doctor
L] Pediater West-Vlaanderen (NL) BN therapeutic radiographer
° e
L4 L)
° o Vidaus ligy gydytojas (LT)
V Médecin pneumologue (H/F) (FR)
o
L ‘ o
°

o —— ASINSVADUKIRURGS (LV)

ZDRAVNIK SPECIALIST RADIOLOGLJE - M/Z (SL) \.

Lege i spesialisering— Radiologi (NO)

T

DR.MED.SPECIJALIZANT/SPECIALIZANTICA KLINICKE RADIOLOGIJE (HR) —_—

[}
PRIMAR RADIODIAGNOSTICKEHO ODDELENI, Lékafi v radiologickych oborech (CS) \

Avoin haku, Réntgenhoitajien sijaisuudet (Fl)

Radiologijos technologas (LT)\‘\
\ %
XEIPIZTEZ AKTINOAOTIKQN MHXANHMATQN (EL) '

\‘

Manipulateur en Radiothérapie H/F (FR) \.—:—. a

Figure 4: Detailed embedding space from area 2.
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TESTER PROGRAMOV - MURSKA
Software Tester (w/m/d) - TPT auf dem ir}iﬁ::ii/ I:Sht/efu(ﬁ) SOBOTA - M/Z-M/Z (SL)
Priifstand (IT-Tester/in) (DE) q
EEN |CT accessibility tester
°

N |CT integration tester
ICT system tester
ICT test analyst
digital games designer
B software tester

Specialisté v testovani softwaru a
pribuzni pracovnici, Specialisté v oblasti ®
potitatovych siti (kromé spravci) (CS)

UX Designer, Specialisté v oblasti testovani
softwaru a pfibuzni pracovnici (CS)

\o

Softw,ar,e aUx Tester,wSpeci’aIistév o?lgsti —_— °
testovani softwaru a pfibuzni pracovnici (CS) ° o
° ° Testiautomaatio-osaajia (SW) (Fl)
Software Tester (w/m/d) ° .
(Tester/in, Testperson) (DE) ° °
°

.
Analytisch bediende voor software testing (NL) L[] 3 ST TESTARE - Stockholm/remote (SV)

Softwaretesters met autisme regio Gent
- Leuven — Antwerpen (NL) [

Testutvikler (NO)

Figure 5: Detailed embedding space from area 3.

Er du vér nye logistikk/lagermedarbeider? (NO) \. POMOEN! RADNIK U SKLADIETU footwear factory warehouse operator
DIELATNIK/ICA U SIROVE KOZE Z/M (HR) leather goods warehouse operator
SKLADISTU TEKSTILA (HR) N .
Dynamische Magazijnbediende (NL) raw materials warehouse specialist

B warehouse operator for clothing
B warehouse worker

Mitarbeiter (m/w/d) fiir L]
Logistikzentrum gesucht - Teilzeit

(Fachkraft - Lagerlogistik) (DE) ‘\
\. Lagermedarbeidere (NO)
[ ]

[ ]
Fitte Mitarbeiter (m/w/d) fur ° °
Fitnessgerateversand gesucht! PEONES/AS ALMACEN
(Fachlagerist/in) (DE)
g —e ° A TEXTIL Nueva (ES)
[ ] ® [ ) °
™ inier et loglsti ® L] Lagerarbetare for
agastlnler t;/:g;; \que X ry extraarbete sokes till
interne (FR) Praco»w.mkmagazynu ° [ ] ° Y ° ICAs lager (SV)
odziezowego (PL) o ° o
* #
L
[ ] . L]
DELAVECV SKLADISCU - M/Z (SL) ° °
° Varastoapulainen (FI)
L
L]
Tilkallingsvikar - Lager —————————® e Skladnik/ce- Koordinator
SKLADISTAR/KA GOTOVE medarbeider— Rgyken (NO) :;iquﬁélg:i::g;iéltjg;
ROBE | SIROVINA (HR) pulacnt

Magazijnier assistant (NL)

Laotootaja-komplekteerija (ET)

Raktari kisegitd, ~segédmunkas (HU)

Magazynier surowca (PL) \

Figure 6: Detailed embedding space from area 4.
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EEE construction scaffolder
Chef d'équipe montage échafaudage (H/F) (FR) ——— @ BN construction scaffolding supervisor

Chef monteur stellingbouw (M/V/X) (NL) —_— Conducteur de travaux en
échafaudages (H/F) (FR)

Leidinggevende monteur stellingbouwer (NL) Projektleiter Gerlstbau (m/w/d) (Geriistbau-
Kolonnenfihrer/in) (DE)

Kolonnenfiihrer/Geriistebauer . )
(m/w/d) in Vollzeit (Geriistbau- Verantwoordelijke stellingbouw (NL)

Kolonnenfihrer/in) (DE)

Geriistbau Montage-Vorarbeiter (m/w/d) / Le3ena¥ - vedouci, Lesenafi (CS)

gesucht! (Gertstbauer/in) (DE)

1le monteur steigerbouwer (NL) \' MONTER GRADEVINSKE SKELE M/Z (HR)

Telineasentaja (FI) Tellingute paigaldaja (ET)
Stéllningsbyggare / o0 Y
Stallningsmontor (SV) ~. ° ®
Y o o
Pomocnik montera ) L
rusztowar (PL) o ’ o ® PY
° o0
\. ° ° (Leerling) .\
o "
° ° Steigerbouwer (NL) o i
L Pastoliy statytojas (LT) Acs (dcs-allvanyozd) (HU)
L J 1
Peén / Montador de Andamios (ES)
Figure 7: Detailed embedding space from area 5.
Verantwoordelijke werkplaats fietsenzaak (NL) REPARADOR DE BICICLETAS E SIMILARES (PT)
\ BN automotive battery technician
i hnieker Bik bli bicycle assembler
Ervaren |et.st:c nieker Bi '\TLRepu ic \. mm bicycle mechanic
regio Antwerpen (NL) [ ] bicycle shop manager
° motorcycle assembler
®
Byta batteri pa o e °

Serwisant rowerowy (PL) [ ]
Elsparkcyckel/Elscooter (SV) \O~ o y Montagehelfer (m/w/d)
° (Fahrradmonteur/in) (DE)
Se busca reparacidn de bicicletas o?
en Laguna de Duero (ES) D ) Fietsen assemblage (NL)

Cykelmekaniker til Ribe Cykellager (DA) Pracownik montowni roweréw (PL)

RADNIK/CA NA MONTAZI BICIKALA (HR)

Mekaniker till sokes till foretag
med inriktning pa El-scooters (SV)

Opravari bicyklov a podobnych vozidiel (SK) .\

Motorsykkelmekaniker (NO)

9

\ Mechanik motocyklowy /Quady/Skutery Wodne (PL)

MEHANICAR/MEHANICARKA ZA
SERVISIRANJE SCOOTERA (HR)

L J
Kerékparszereld, Jjavito (HU) \ Mechaniker (m/w/d) fir Motorradbetrieb

(Zweiradmechatroniker/in - Motorradtechnik) (DE)
MECHANIK / MECHANICKA MOTOCYKLU, \

Mechanici a opravati motorek (CS) Mécanicien / Mécanicienne motocycles (H/F) (FR)

Se necesita mecdnico de motos con experiencia demostrable. (ES)

Figure 8: Detailed embedding space from area 6.
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Online job advertisement (OJA) Extract titles (T) and key phrases (KP)

Erfaret Cafébitrade till langhelger fred-lord-sond-man  SV.T

SV.0JA Barista til xxx - Sommerjobb 20 NO.T

Barista (m/w/d) fur das xoxin xcgesucht  DET

Erfaret Cafébitradetill langhelger fred-l6rd-sénd-man (SV) Barista bar 4 chocolat (H/F)  FR.T

Barmenas - padavéjas (-a) LT

Om jobbet Vi séker en person som kan jobba fredag-lérdag-séndag-mandag 9-17. Ayudante debarra  ES.T
Sppet fran morgon til kvall. Vi frukost, lunch Vi lagar o

nstan allt fran grunden. Vi soker dig som tycker att det &r kul och givande att X Caféet & Sppet  SV.KP1

prestera pa toppen av din formaga och samtidigt kinner uppskattning for att Vi serverar frukost, lunchoch fika - SV.KP2

servera mat och dryck nir den ar som bast. Fér att kunna bidra i detta lagarbete Enklare matlagning Barista Servering Bestallning Kassa - SV.KP3

krévs att du staller mycket hoga krav pa dig sjalv i din yrkesroll. Vett, etikett, vana av café/restaurang  SV.KP4

genuint intresse for service, hog stresstroskel och god ton &r egenskaper som vi vill person som barista hos oss NO.KP1

sk spegla din persanlighet: DU skall vaFal glad, icsitiv ‘deh Serviceminded Samt driftav kafe, bl.a. baristaoppgaver, servering, oppvask, og kundeservice NO.KP2

obehindrat kunna uttrycka dig i tal och skrift. Dina arbetsuppgifter innefattar. lage forskjellige kaffedrikker, daglige rengjdringsrutiner NO.KP3

Enklare Kassa Vi soker endast personer utfine kaffebilder; NO.KP4

med vana . Mbjlighet till arrende/delagarskap finns for den en liten kaffebar ytterst i havgapet NO.KPS

drivne vid goda resultat. Vilkommen! Kaffeentusiasme langt til NO.KP6
xxx, ein Café-Deli auf DE.KP1

unseren Gasten Barista-Kaffee auf hochstem  DE.KP2

wieder unser Kaffee in DE.KP3

und engagierten Barista (m/w/d), der/die DEKP4

Tatigkeit als Barista: Kaffee, Coffee, Café inallen DE.KP5

ein(e) hervorragende(r) Barista und bist DEKPG

als Barista und kennst  DE.KP7

Barista til xxx - Sommerjobb 2022 Sachen Kaffeebohne DE.KP8

Kenntnisse: Kaffeekunst, Kaffee (Réstmischung) DE.KP9

Om stillingene: | sommer gnsker vi 4 ansette en person 0ss pa Xxx. | Expertenkenntnisse: Getranke zubereiten und DE.KP10

fgrste omgang ser vi etter en medarbeider for sommeren 2022 med oppstart juni, Tenue d'un bar a chocolat avec service du café, thé, chocolat, et FR.KP1

og med gode muligheter for fortsettelse til hgsten. Stort sett vil man jobbe alene, faire le service en salle, service crépes, glaces et patisseries FRKP2

men i begynnelsen og nar det trengs kan vi vere flere til stede. Vi er flere i partie boutique de chocolats  FR.KP3

kollektivet som er innom og tar i et tak. Arbeidstid er fleksibel men hovedsakelig Darbas kavineje xx'  LT.KPL

minst 4 timer i ukedagene. Hva bestar jobben av: Vanlig daglig drift av - pateikti maista ir gérimus lankytojams ~ LT.KP2

, oppvask, og kundeservice. Du liker & prate med gjester ir tvarka kavines saléje; LTKP3

og bidrar med & skape god stemning. Hovesakelig vil oppgavene bestd i & lage - paruoéti kavinés patalpas lankytojams aptarnauti: paruosti stalo indus  LT.KP4

forskjellige , daglige rengjgringsrutiner, og styre instagramkontoen for ayudante de barra, para trabajar en restaurante en pleno centro ES.KP1

4 publisere 3pningstider og legge ut fine | Vi ser etter: Personene vi ciudad se barcelona, tendra que servir y preparar las bebidas, limpiary secar copas ES.KP2

spker bgr ha ordenssans og vare opptatt av renhold og god hygiene. Du ma indefinido para barra horario 12:30 ES.KP3
beherske et nordisk sprak, i tillegg til engelsk. Personlig egnethet vil bli vektlagt. Vi
oppfordrer spesielt lokal ungdom til 4 sgke p3 stillingen. Hva kan vi tilby: * Betalt
opplering. * Et godt, trivelig og humgrfylt arbeidsmilig. * Lgnn etter tariff. * Den
flotteste utsikten! Spknad: * Spknad og CV sendes pa e-post til xxx@xxx.com * Ved

spgrsmal om stillingen kan xxx xxx kontaktes pa e-post xxx@xxx.com * Sgknadsfrist: Tltles (T) a“d key phrases (KP)

Snarest. * Intervju vil skje fortlgpende. Om arbeidsgiveren: xxx er en forening som
t 2

driver en liten ytters! langt til havs! semantic relatedness

Barista (m/w/d) fuir das xxx in xxx gesucht

Stellenangebotsbeschreibung: Stellenbeschreibung Wir sind xxx, ein auf
der wunderschanen xxx in xxx. Wir schenken Liebe durch Essen, daher ist bei xxx
alles frisch und handgemacht. Genauso bieten wir unseren
héchstem Niveau an. Obwohl wir gerade mal seit kurzem ersffnet haben, wird
immer wieder u in den Rezensionen gelobt. Darauf sind wir stolz, und
wollen das Niveau auch weiterhin halten und ausbauen. Daher suchen wir einen
erfahrenen und , der/die uns beim Auf- und Ausbau
unserer Erfolgsgeschichte hilft und von Anfang an dabei ist. Mehr Infos & Details zu
xxx und Konzept gibt es im persénlichen Gespréch oder schau auch gerne mal auf
unserer Homepage www.xxx.de oder auf unseren sozialen Kanalen (Instagram /
Facebook / Google) vorbei. Nun zu Deiner Tatigkeit
in allen Variationen.... Was wir von Dir erwarten: Du bist nicht nur ein(e)
bist in Deinem Fach ein Vollprofi, bleibst auch in
Stresssituationen stets freundlich und gelassen Du hast mehrere Jahre Erfahrung
kennst Dich nicht nur mit Siebtragermaschinen aus, sondern bist
Experte in Sachen Wir freuen uns auf Deine aussagekriftigen
Bewerbungsunterlagen und auf das persénliche Kennenlernen. Dort werden wir Dir
unser Konzept vorstellen und Dir ganz viele Insights geben, sowie all Deine (noch)
offenen Fragen kliren. Dein xxx Team Erganzende Informationen: Anforderungen
an den Bewerber: Erweiterte Kenntr
zubereiten und anrichten.

Barista bar a chocolat (H/F)

Les missions: Tenue
divers softs Savoir faire le

Savoir nettoyer et garder son poste propre selon les régles d'hygiéne en vigueur. - .

Soigner son image car elle représente l'entreprise Polyvalence en vente et Online job advertisement (OJA)

conditionnement en partie Amplitude horaire : 8h & 14h ou

8h 4 19h selon les jours, possible travail le dimanche avec majoration de 25%. to ESCO occupatlons

Planning & définir avec le/la candidat/e

Barmenas - padavéjas (-a)

‘', pagrindines funkcijos: - sutikti, aptarnauti lankytojus saléje ir
priimti uzsakyma; - rekomenduoti lankytojui gérimus prie patiekaly;
- paaiskinti lankytojui patiekaly ruosimo

technologija; - palaikyti 3varg ir
a

ptarr o indus, jrankius, stiklo indus ir stalo aptiesalus.
- maloniai, kultiiringai aptarnauti lankytoj

Ayudante de barra
it e pleno centr de Bartender

la ciudad se barcelona, tendra que servir y preparar secar
copas. Buscamos a una persona amable, educada, con ganas de trabajar. Se ofrece:
Trabajo a prueba y luego indefinido 12:30 2 15:30 y de 19:00 a
00:00h Domingos siempre fiesta. Para acceder al detalle de la oferta haga

Cocktail
bartender

Figure 9: (1) Online job advertisements with key phrases. (2) Extracted key phrases with identifiers. (3) Semantic
relatedness between key phrases and online job advertisement titles. (4) Suggested ESCO occupations.
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The representation learning model is finetuned on multilingual ESCO skills, ESCO occupations,
QDR qualifications and EURES online job advertisements without a filtering step in contrast
to the approach by Decorte et al. and Zbib et al. This means that the model had to learn from
raw text (such as full descriptions of online job advertisements) the parts that were most
relevant. To understand to which extent this has happened we extracted six online job
advertisements from EURES, corresponding to the following languages: Swedish, Norwegian,
German, French, Lithuanian and Spanish. Figure 9 panel (1) shows the titles and descriptions
for the online job advertisements and colours the parts of the descriptions that have the
largest contribution to the predicted ESCO occupation suggestion (i.e. so-called key phrases).
The underlying continuous score contributions are mapped to a discrete four-level scale
(white, yellow, orange, red) ranging from minimal to maximal contribution. These key
phrases, together with the online job advertisement titles, are also listed in panel (2) and
identifiers are added for ease of interpretation. The circle diagram in panel (3) visualises the
semantic relatedness between all key phrases and the titles. The results show cross-lingual
patterns originating from the alignment of the multilingual embedding space. A higher level
of semantic relatedness exists between key phrases and titles for the Swedish, Norwegian,
German and French online job advertisements, which are all for barista roles. The Lithuanian
and Spanish online job advertisements are for a bartender position and show, for example,
relations between the Lithuanian title and the Spanish key phrases. Finally, panel (4) presents
the ESCO occupation suggestions by feeding complete online job advertisements to the
model.

5. Mapping from unseen languages

As explained in Section 3, an important aspect when establishing the methodology was to not
rely on purely supervised techniques. Another significant factor was to opt for methodology
that can be further improved for existing ESCO languages without difficulty (e.g. when future
labour market data become available), but also methodology that can be extended to other
languages with minimal effort. This guarantees that ESCO can support implementers all
across Europe and can have maximum impact. For example, recently a Ukrainian variant of
ESCO was created®3. This means that mapping free text in Ukrainian to ESCO can now be done
in a more efficient way by directly mapping Ukrainian input to Ukrainian ESCO terminology.
From the mapping methodology point of view it meant that one can align the Ukrainian
variant of ESCO directly with the other language variants of ESCO and extend the mapping
algorithm. Additionally, this alignment over 28 languages enables languages that are less
developed in terms of ESCO content (e.g. some languages have no/fewer alternative terms
compared to others), can possibly take advantage of mapping to terminology of languages
with more extensive ESCO content. However, it is also possible to connect input from a non-
ESCO language to the ESCO taxonomy by mapping to any of the existing ESCO language
variants.

13 https://esco.ec.europa.eu/en/news/esco-now-available-ukrainian-language
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The representation learning model that we developed is based on XLM-RoBERTa, which is
pretrained on 100 languages. This model is finetuned to map text to ESCO occupations in 28

Table 5: ESCO occupation suggestions (ESCO suggestion) for input text (Input) in different unseen languages. Suggestion
match Score and English translation of the input are included for ease of interpretation.

Input (language) Input — English translation Score ESCO suggestion
. Head of the shift in th dai ducts and
Sef smene u skladistu logistike .ea. orthe shittin e' .alry p.ro .uc .san.
. . . . logistics warehouse of milk 89 edible oils distribution
mleka i mle¢nih proizvoda (SR) .
and dairy products manager
Voza¢ drumskog vozila u Driver of a road vehicle in
domacem i medunarodnom domestic and international 90 cargo vehicle driver
drumskom saobracaju (SR) road traffic
Zamenik poslovode Deputy manager of a retail 87 department store
maloprodajnog objekta (SR) store manager
I
per EK.SELENTFT' For EXCELLENCES!
Intership/praktike: Internship/practice: 78 accounting assistant
Kontabilitet/Fiskalitet VLORE SIP/P ' 8
Accounting/Fiscal VLORE
(sQ)
Zhvillues Software, Sektori i Software Developer, IT 83 software developer
Zhvillimit IT (SQ) Development Sector P
ofroj vend pune Inxhinier | offer a job as an
Mijedisi ne degen e Environmental Engineer in 87 energy engineer
Energjetikes (SQ) the Energy department
OrA &M Z7F (KO) marketing expert 92 marketing consultant
=N ]|
M= AR KPR 0f 5 Manufacturing office worker
A= AR E Material purchasing and
— house/shipping office
oje EMERE)) Ay WV
(O &, B0 = ) AEHA work (purchase and sales 81 purchaser
2= A A2 YA A slip management) Receiving
=AY customer orders and
N,
reparing transaction details
(KO) preparing
S1BHR| B4R (7] A ) Cnemcalpraduct
- production job (machine
EHMZ| &4E KM= 2|Af operation) We are a
OIL|C} OFZ Q22 JIX| 1 manufacturer of surface
55 X Ol OrE Xt treatment chemicals. 90 chemical mixer
Higlstol M= S 23S 2F Manufacturing and
Sl= 5. =5 Y 22 9 A|-  packaging of pharmaceutical
raw materials by mixing
18 A| :
them. Working 5 days a
(KO) week 9:00 - 18:00
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languages at the moment. For some languages (e.g. Ukrainian) the finetuning is only based
on ESCO data, while for other languages it is based on combinations of ESCO, qualifications,
national classifications and online job advisements. As expected, the amount of language
specific training data that are available has an impact on the mapping accuracy. To extend
our model to new languages, the optimal approach would be to further finetune the model
with labour market data from the corresponding languages.

In case no training data is available for a language for which we would like to map to ESCO,
we are essentially dealing with zero-shot cross-lingual transfer learning. It was reported by
Huang et al. that XLM-RoBERTa does not align well across languages although it learns
language encoders having a shared multilingual contextual embedding space!®. Huang et al.
described that the multilingual encoders fail to capture similarity when the source and target
languages are less similar at levels of morphology, syntax, and semantics. While here we
further finetuned the XLM-RoBERTa shared embedding space for a selected number of
languages, we also investigated mapping for languages that were not in the training set. Table
5 contains suggested ESCO occupations for mapping Serbian (SR) and Albanian (SQ) input text
to the English variant of ESCO. A more extreme test was performed for Korean (KO). These
examples show that transfer to these languages holds to some extent. While the examples
were selected based on their higher mapping score (indicating higher confidence in the
suggestion), we also found that extending to this zero-shot setting by focussing on unseen
languages remains challenging in general. Further finetuning the model with labour market
data from an unseen language represents the only viable approach.

6. Summary

This report illustrated based on different use-cases the approach that the ESCO team is
following for multilingual modelling to support the maintenance of the occupations pillar.
Representation learning techniques are used to represent free text originating from the 28
ESCO languages, thereby aligning the embedding space for the different languages. The
approach is flexible in terms of extending the model to new languages. Because of the
alignment in the multilingual embedding space, it is possible to map between different
languages. This has the advantage that ESCO languages with less terminology (e.g. alternative
titles) can benefit from ESCO languages with more extensive content. The model is based on
XLM-RoBERTa and was finetuned on labour market data (ESCO, qualifications and online job
advertisements) from 28 languages and we benchmarked it for different alternative use-
cases. Results on supporting mapping Member State classifications to ESCO and suggesting
potentially relevant ESCO occupations for job titles showed the approach is promising. Finally,
insights are provided to inspect some of the internals of the methodology. Two-dimensional

14 Kuan-Hao Huang, Wasi Ahmad, Nanyun Peng and Kai-Wei Chang, Improving zero-shot cross-lingual transfer
learning via robust training, Proceedings of the 2021 Conference on Empirical Methods in Natural Language
Processing, 1684-1697, 2021.
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visualisations of the embedding space show that multilingual job titles cluster together and
semantic relatedness between job titles and online job advertisement description phrases are
presented.

At the moment, the ESCO team is already working on the continuous update of the model
because of additional feedback coming from the task of maintaining ESCO and the availability
of more labour market data. While the original training dataset consisted of tens of millions
of records, the coverage for some languages was rather low at the time. Continuously more
data became available which should have a substantial impact on the results for some low-
resource languages. In addition, ESCO team aims to integrate the model in the mapping
platform as a more powerful alternative compared to the existing TF-IDF approach and build
APIs such that other stakeholders (e.g. Europass) can also take advantage of our expertise in
this area.

If you are an ESCO implementer and want to share your feedback, please get in touch via
email at EMPL-ESCO-SECRETARIAT @ec.europa.eu or use our hashtag #ESCO_EU.
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Table 6: ESCO occupation suggestions (ESCO suggestion) for concepts (Source concept) from national occupational
classifications (Source classification). Suggestion match Score and Expert validation feedback are included (English

version).
Source Expert
classification Source concept Score ESCO suggestion . P .
validation
(Country)
Latvijas 95 dredge operator exact
. Dredger
Profesiju
. operator 91 excavator operator
klasifikators
LV (8342.01)
(LV) 89 bulldozer operator
93 survey enumerator exact
Intervi
CO-SISPE 2011 nterviewers/ market research
(ES) Enumerators 87 interviewer broad
(44301013)
77 field survey manager
swedish Distribution 90 distribution manager narrow
Standard manager, waste and scrap
e feti 90 S broad
Classification logistics and distribution manager
of Occupations transport - :
(SE) (TN3u_buC_wiF) 89 live animals broad
distribution manager
96 tower crane operator close
Operators of
CP2011 cranes and lifting container crane
. 96 close
(IT) equipment operator
(7.4.4.3.0)
95 mobile crane operator close
97 aviation inspector exact
Aviation
O(LN;;T Inspectors 92 avionics inspector
(53-6051.01) craft bi
91 aircraft assembly broad

inspector
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Marketing Assistant (Fl)

Marketing i i (DE)
ASSISTANT IN MARKETING (HR)
Assistant / Marketing Assistant (FR)

(NL)

ASSISTANT MARKETING (Lv)

Deputy / Assistant to the Marketing Director (FR)
MARKETING ADMINISTRATIVE ASSISTANT (FR)

Market research specialists (CS)

MARKET RESEARCH OFFICER, Market Research Specialists (CS)
Market Research Officer (FR)

Junior market researcher (NL)

Marketing manager (FR)

Marketing Officer (FR)

Marketing Manager (FR)

Marketing manager (NL)

Head of marketing, Managers in the field of marketing (CS)
Director / Director of Marketing (FR)

Marketing chief (FI)

Marketing Manager (NL)

MARKETING DIRECTOR (LV)

MARKETING L)

Manager in the field of marketing, Managers in the field of marketing (CS)
Marketing manager (SV)

Leader - Marketing (DE)

Marketing manager (NO)

inthe field of i in the field of ing (CS)
MARKETING MANAGER (EL)

DIRECTORS OF THE MARKETING AND SALES DEPARTMENT, IN GENERAL (ES)
Brand chef (FR}

Employee online marketing (DE)

Online Marketing Manager (DE)

Email Marketer (NL)

Digital marketer (NO)

Content marketer with knowledge of SEO (KORTRIK) (NL)

SEO / SEA Manager (EN)

Driven Digital Marketer SEO (NL)

Senior SEO to Hiroy (SV)

SEM Specialist (EN)

Employee for SEO and Paid Ads (DE)

Digital Campaign Expert (EN)

m ~— European
=~ Commission

Marketing assistant

Market research analyst

Marketing manager

Chief marketing officer

Brand manager

Online marketer

Search engine optimisation expert

Figure 10: ESCO occupation suggestions from the marketing domain across different languages (English version).
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HR assistant (FI) —___ Human policy administrator (HU) EEE employment agent
/ HR manager (NL) B equality and inclusion manager
human resources assistant
PERSONNEL SERVICE . < .
HR clerk (DE) — EMPLOYEE (PT) Swedish A_gency_for Economic and Regional Growth human resources manager
/ is looking for an HR manager (SV) human resources officer
/ HR consultant (NO) labour relations officer
Human Resources Clerk (PL) BN recruitment consultant
/ MANAGER OF PERSONNEL AFFAIRS (HR) B resource manager
HR ADMINISTRATIVE -

Personnel Administration (ES) MANAGER/ DIRECTOR of the personnel/

/ / personnel management structural unit (LV)
Administrative workers in the /

field of human resources (SK) Director responsible for labour and HR

for Cuéllar (Segovia) (ES)
Assistant, Specialists in the field / . N
of personnel management (CS) — PS Senior HR Specialist (LT)
EXPERT ASSOCIATE FOR PERSONNEL MATTERS - M/F (SL) Human Resources Specialist,

/ / HR professionals, economist jobs (CS)
HR-Labour Relations Manager (ES)

Administrative Labour Relations (ES)
Specialist, Human Resources Management (BG) Specialistin the labour affairs section (PL)

For Customer's Account - Resource Manager (SV) — o LABOUR RELATIONS SPECIALIST (HR)

Employee recruitment specialist (PL) L4
\.. Disability Diversity HR Project

Recruitment consultant (FI) — e Manager (FR)
o o c/
Recruiter, Specialists in personnel management (CS) ——®

o
o "% .\
Recruitment Consultant F/M (M/F) (FR) /:.} ° Manpower Professional Recruitment Consultant East Flanders (NL)

Staffing consultant (NO)
Are you ready to accelerate your recruitment career? (NO) —e

JUNIOR RECRUITMENT PROCESS CONSULTANT, Professional job mediators (CS)

Figure 11: Detailed embedding space from area 1 (English version).

General practitioner (HU) B diagnostic radiographer
. ./ B general practitioner
General practitioner (Fl) healthcare inspector
" ® o “a. nudc.lea_r midicing radiographer
t t t
o °y ‘5‘ PRIMARY PHYSICIAN (RO) raciation therapis
% g radiographer
° B specialised doctor
° Paediatrician West Flanders (NL) BN therapeutic radiographer
° 8
L L)
° — Internal medicine doctor (LT)
°s
. ° °® A r Pulmonologist doctor (M/F) (FR)
® eote
[ ] o0

o e —— VASCULARSURGEON (LV)

RADIOLOGY SPECIALIST DOCTOR - M/F (SL) \.

Doctor in specialization — Radiology (NO)

T

DR.MED. SPECIALIST IN CLINICAL RADIOLOGY (HR) — .

[ J
HEAD OF THE RADIODIAGNOSTIC DEPARTMENT,

Doctors in the fields of radiology (CS) \

Open application, X-ray nurse replacements (Fl)

Radiologic Technologist (L'N\
\ %
RADIOLOGY MACHINE OPERATORS (EL) \.’

L)
Technician in Radiotherapy M/F (FR) \.—2. a

Figure 12: Detailed embedding space from area 2 (English version).
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Software tester (f/m/d) - TPT on the IT tester m/F (FR)

test bench (IT tester) (DE)

Software testing specialists and related
workers, Computer network specialists .
(except administrators) (CS)

UX Designer, Software Testing Specialists
and related workers (CS)

J .

Software and UX Tester, Software Testing
—e
Specialists and related workers (CS) °

Software tester (f/m/d) °
(tester, test person) (DE)

Analytical clerk for software testing (NL) °

Software testers with autism Ghent -
Leuven — Antwerp region (NL) °

Test developer (NO)

PROGRAM TESTER - MURSK
SABOTA - M/F - M/F (SL)

B (CT accessibility tester
BN (CT integration tester
ICT system tester
ICT test analyst
1 digital games designer
BEm software tester

Test automation experts (SW) (Fl)

3 TESTERS - Stockholm/remote (SV)

Figure 13: Detailed embedding space from area 3 (English version).

Are you our new logistics/
warehouse employee? (NO) AUXILIARY WORKER IN A RAW

WORKER IN A TEXTILE LEATHER WAREHOUSE F/M (HR)

WAREHOUSE (HR)
Dynamic Warehouse Clerk (NL)
Employee (m/f/d) wanted for logistics L] °
center - part-time (specialist -
warehouse logistics) (DE)
\o o
L ]
Fit employees (m/f/d) wanted ° °
for fitness equipment shipping!
(warehouse clerk) (DE)
—e ° .
L4 °
o H
Storekeeper and internal L]
logistics M/F (FR) Clothing warehouse e®% 4 e o
worker (PL) [ ] ° [ ]
e #
L]
° L]
WAREHOUSE WORKER - M/F (SL) L ] )
L ]
\' )
[ ]
On-call substitute -~ ————————— @

Warehouse employee -

WAREHOUSE OF FINISHED GOODS
Reyken (NO)

AND RAW MATERIALS (HR)

Warehouse assistant (NL)
Warehouse worker-assembler (ET)

Raw material

warehouse worker (PL) \

footwear factory warehouse operator
leather goods warehouse operator
raw materials warehouse specialist
B warehouse operator for clothing
B warehouse worker

.\

Warehouse workers (NO)

WORKERS TEXTILE
WAREHOUSE New (ES)

../

Warehouse workers for
extra work are wanted for
ICA's warehouse (SV)

Warehouse assistant (FI)

e— Storekeeper - Warehouse
coordinator, Storekeepers,
operator of handling carts (CS)

Warehouse assistant, auxiliary worker (HU)

Figure 14: Detailed embedding space from area 4 (English version).
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Manager scaffold builder (NL)

Full-time crew leader/
scaffolder (m/f/d) (scaffolding
crew leader) (DE)

Scaffolding assembly foreman (m/f/d) /

wanted! (scaffolder) (DE)

1st mechanic scaffold builder (NL) \'

Rack installer (FI)

Scaffold builder /
Scaffold assembler (SV)

K Laborer / Scaffolding Erector (ES)

Scaffolding assembly team leader (M/F) (FR) —— @

Chief scaffolding technician (M/F/X) (NL) \.

® °
L
® 9 b
Scaffolding installer e
helper (PL) U ’ [ ]

Scaffold builder (LT)

EEE construction scaffolder
BN construction scaffolding supervisor

Scaffolding work supervisor (M/F) (FR)

Project manager scaffolding (m/f/d)
(scaffolding crew leader) (DE)

Responsible scaffolding (NL)

Scaffolder - leader, Scaffolders (CS)

CONSTRUCTION SCAFFOLD FITTER M/F (HR)

Scaffolding installer (ET)

/

(Apprentice) .\
Scaffolding builder (NL)

Carpenter (carpenter scaffolder) (HU)

Figure 15: Detailed embedding space from area 5 (English version).

Experienced bicycle technician Bike
Republic Antwerp region (NL)

Changing the battery on an electric
scooter/electric scooter (SV)

Laguna de Duero (ES)

A mechanicis wanted for a company
with a focus on electric scooters (SV)

Bicycle and similar vehicle repairers (SK)

MECHANIC FOR SCOOTER
SERVICING (HR)

Bicycle mechanic and repairer (HU)

Experienced motorcycle mechanic required. (ES)

motorcycle repairmen (CS)

Responsible workshop bicycle shop (NL) \

3

Bicycle mechanic for Ribe Bicycle Warehouse (DA)

Bicycle service technician (PL)

Looking for bicycle repair in

MOTORCYCLE MECHANIC, Mechanics and

BICYCLE REPAIRMAN AND SIMILAR (PT)

BN automotive battery technician
bicycle assembler
B bicycle mechanic
[ ] bicycle shop manager
° motorcycle assembler

Assembly helper (m/f/d)
/ (bicycle mechanic) (DE)

a

Bicycle assembly worker (PL)

BICYCLE ASSEMBLY WORKER (HR)

\

Motorcycle mechanic (NO)

N

\ Motorcycle mechanic /Quads/Water scooters (PL)

L] \
Mechanic (m/f/d) for motorcycle operation

(two-wheeler mechatronics technician—

.\ motorcycle technology) (DE)

Mechanic / Motorcycle mechanic (M/F) (FR)

Bicycle assembly (NL)

Figure 16: Detailed embedding space from area 6 (English version).
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