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Context: Data Science at ADEM
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ADEM: Mission and context
• Public employment service of Luxembourg 
• Placed under the authority of the Ministry of Labour
• Every year, ADEM supports more than 50,000 jobseekers or beneficiaries 

and 10,000 employers, receiving around 30,000 new job ads 
• We receive data from employers, jobseekers and other administrations
• ADEM’s main missions are to:

• Match offer and demand on the national labour market by helping jobseekers to get 
employed as quickly as possible and by assisting employers in their recruitment

• Offer personalised assistance and financial support to jobseekers and employers to 
facilitate labour market (re)integration

• Facilitate employment by designing and organising targeted trainings and 
employment measures
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ADEM’s “data science pyramid”

ADEM’s mission: 
“Facilitons l’emploi”

Matching

Skill 
extraction

Job transition
analysis

Occupation 
classification

Employability 
analysis

Credentials Other data
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“ADEM Data Science develops 
innovative workflows to extract useful 

insights from our data, in order to 
support our teams in better 

understanding and serving our clients”

• Data science work starts with 
workflows that generates data of 
strategic value, e.g. on skills and 
occupations

• These data support other workflows, 
performing tasks more directly linked 
to ADEM’s mission:

• Matching jobseekers and vacancies
• Reskilling pathways
• Targeted support



Analysis based on job ads at ADEM
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Skill analytics: Public dashboards
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• Job insights

https://jobinsights.lu/


Skill analytics: Reports on IT occupations
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ADEM occupational 
group Top predictor Second-best 

predictor Third-best predictor

IT architecture Ansible cloud technologies PowerShell

Web/UX design use creative suite 
software graphic design create prototype of UX solutions

IT project management Prince2 project
management project commissioning Agile project management

Data management and 
analysis statistics business intelligence query languages

IT security cyber security data protection computer technology
Functional analysis use microsoft office query languages project commissioning
IT development Java computer technology SQL
IT consulting SAP Data Services project commissioning computer technology

Industrial
Automation/Robotics robotics programmable logic

controller 3D computer graphics software

Scientific research search engines medical informatics Unity
IT management emergent technologies project commissioning cyber security
IT support distr. dir. info services operating systems ITIL
IT administration operating systems Linux ICT virtualisation environments

Skill distance between ADEM’s IT occupational groups Skills most strongly associated with  ADEM’s IT occupational groups



Skill analytics: Custom requests
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We recently made a dashboard on AI demand in job ads for the Ministry of Education 



Skill analytics: Skill-based distance 
between occupations
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• Dashboard being developed



Skill analytics: Open data
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The skill data is in open data: https://data.public.lu/en/datasets/skills-required-in-adem-job-vacancies/ 
• An automatic workflow produces the skill data every three months
• The data is validated through basic rules (e.g. Cramer’s V of the skill distribution <.3)
• The data is exported automatically on open data with some adaptation (e.g. pseudonymisation)
• The last Open data Hackathon in Luxembourg used ADEM’s skill data + WIH data + ESCO data

https://data.public.lu/en/datasets/skills-required-in-adem-job-vacancies/
https://data.public.lu/fr/posts/talent-to-highlight-your-skills/


Using European job ad data at ADEM
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Generalising to / comparing with European 
countries
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NB: Joint project between ADEM and university of Bologna



Training models for internal purposes
• We process ads in 3 languages (fr, de, en) but:

• Only around 10% of the ads (20k-30k) are in German

• To improve our German word2vec model, we trained it on WIH data
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Thank you!
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