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Why linking qualifications to skills

Enrich information on qualifications: linking their learning outcomes to skills 
allows to directly identify relevant qualifications for missing skills.

Promote transparency of information on qualifications: employers grasp 
qualifications’ labour market value in a cross-border context, thus supporting 
labour mobility.

Individuals improve chances on labour market through better skills-based job 
matching.

Support upskilling-reskilling by matching individuals with the right training.



Background

2018 study recommended testing an automated approach based on Natural 
Language Processing with an initial degree of human intervention.

COM presented the study outcomes during the 2019 EQF AG/MSWG joint 
meeting and proposed to pilot the proposed approach.

A pilot project with 5 Member States (LV, NL, PL, RO and SI) was conducted in 
2019. COM developed a first proof of concept for an IT tool supporting the 
linking of LOs to skills.

A second pilot was organised in 2020. COM provided an improved version of 
the IT tool.



Objectives of the pilot

Testing the linking in different EU languages and for qualifications of different type and 
levels.  

Develop an enhanced matching algorithm based on artificial intelligence to support the 
linking process in all EU languages.

Assess the required effort from awarding bodies/competent authorities to create these 
links.

Test the usability of the hierarchical structure of ESCO skills and introduce rules and 
matching relations between skills and learning outcomes of qualifications.

Getting feedback on the ESCO skills pillar. 



Pilot features
13 participants: 9 EU MS (BE, CZ, FR, IT, LV, NL, PL, RO, SI), ETUC, ETF, 
EURASHE and the IDB.

Examine high number (min 25) of diverse qualifications in different national databases.

Different description styles in different languages.

VET and Higher Education qualifications with different EQF levels.

Link with occupations: skills from ESCO OCCS can be used to validate or improve 
matching results.

Visualisation of key performance indicators (data per qualification and per project).



Technical Solution

Expected Output: 
Suggestions of ESCO skills based on the input text

Challenges:
• Input texts in several languages
• Input text variations: broad vs. detailed descriptions
• Relevant segmentation of the text
• Word ambiguity
• Concepts “compatibility”

Machine Learning Algorithm



Qualifications



• The current data set can already be 
used for evaluation/comparison of 
different candidate algorithms. More 
data would be beneficial to improve 
the algorithms.

• Mapping is done best in the native 
language. This allows the algorithm 
to learn more about the specifics of 
a language and results in better 
matches.

Mapped Learning Outcomes: Languages

Language



1-3 mappings per learning 
outcome is the expected 
number

Possible reasons for larger 
numbers:
• Formulation of the 

learning outcomes
• Sentence splitter needs 

improvement
• User friendliness of the 

tool (e.g. scrolling up and 
down)

Mappings



Mapping Algorithm

• Methodology: can be improved but 
performs better than the basic API search

• Amount of available training data plays an 
important role

• It is important to have non-English data to 
take language specific context into 
account.

% mapped 
skills in topX

API Search ML Suggestions

Top1 17.05 30.41

Top3 30.17 48.42

Top5 36.70 56.43

Top10 45.30 65.97

Top20 52.94 73.46

Top50 63.43 81.62



Results from the pilot (1)

• Linking learning outcomes to skills is done best in the native language.

• Human intervention is an important component for ensuring quality of linking.

• Further improvements of the AI algorithm will reduce the time and resources
needed to perform the work.

• Level of granularity and sectoral coverage of ESCO skills can lead to
different results according to type of qualifications tested.

• The structure of learning outcomes is a key factor for the functioning of the AI
algorithm.



Results from the pilot (2)

• The ESCO skills hierarchy supports the search of relevant skills within the
ESCO dataset.

• Linking to higher levels of the hierarchy and an improved transversal skills
structure could further support qualitative linking, in particular for HE
qualifications.

• On average, 1 to 3 ESCO skills or knowledge concepts are mapped to each
learning outcome.

• The performance of the AI algorithm showed promising results, however
more data are need to further improve quality of suggestions.



Next steps – Third phase of the pilot project

Continue the linking exercise to obtain larger amount of validated data in order
to develop and compare the performance of different NLP algorithms.

Test improvements of ESCO v.1.1 and the application of the revised transversal 
skills structure in this domain.

Further improve the IT tool to link learning outcomes to ESCO skills, with the 
goal of offering it as a standalone service available to Member States and other 
organisations.



Qualification
splitting



• NO manually 
labelled data 
used

• Dutch was not 
in training set

Qualification
splitting



Qualification splitting



Improvements on algorithm to suggest skills

Skill suggestions based on three algorithms in the new version of the tool:

• Word2vec model: English

• Semantic Embedding Mapping model: English

• Sentence BERT: Multilingual

Available validation data allow to compare performance and iteratively improve:



Project timeline

11 Oct 21 
Launch of 
the call for 
expression 
of interest

5 Dec 21 
Deadline for 
expression 
of interest

6-11 Jan 22 
Data import  

12 Jan 22 
First project 
workshop

Feb-Apr 22 
Linking 
activity

15 May 22 
Final 

workshop




