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1. Introduction to ESCO

2. ESCO continuous improvement process

3. How to access the data?

4. Data science and continuous maintenance of ESCO

5. Future of ESCO

6. Q & A



OCCUPATIONS PILLAR
3039 Occupations

SKILLS PILLAR
13939 Skills-Competences/Knowledge

The European Classification of Skills, Competences and Occupations works as a dictionary, 
describing, identifying and classifying professional occupations, skills, and competences relevant 

for the EU labour market and education and training.



Continuous improvement of ESCO

• A need to be aligned with the European labour market trends.

• Maintenance and creation of new content.

• Updates driven by data evidences. 

• AI techniques to support content and quality improvements. 
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ESCO v1.2.

• New version of ESCO classification. Major content update.

• Creation of new content (occupations, skills and knowledge).

• Improvements of existing ESCO profiles. 

• Obsoletion of outdate profiles.

• Translation into all ESCO languages.   

• Twin transition and emerging technologies.

• Increased relevance of AI techniques within 

ESCO methodology.

• Collaboration with sectoral experts. 



ESCO v1.2. Methodology
A data driven approach



New content

• Creation of new content profiles.

• 16 key economic sectors represented.

• Profiles consulted and improved. 

• Representation of the European labour market.



Alternative Labels (NPTs)



Twin Transition
ESCO V1.2. priority

• Green and Digital coverage
▪ Portal



Quality improvements



Correction of 329 orphan skills Exact matches between PT& NPT 

Removal of duplicate skills



Obsolete concepts
Classification up to date. 



Skills Relevance
Relevance of skill groups in ESCO Occupations

• Complement qualitative information.

• Essential and Optional skills representation.

• Graphical display of  quantitative data.

• Skill groups share.

• Number of KSCs per each group. 

• Intuitive pie chart as new section.

• Interactive tool. 

• Downloadable from ESCO Portal.



Skills Relevance
Relevance of skill groups in ESCO Occupations



Translations ESCO v1.2.
ESCO languages

• Translation of ESCO v1.2. into 28 languages.

• Improvements of previous versions.

• 8 languages received quality suggestions. 

• Inclusion of national sign languages.

• Collection of feedback for ESCO v1.2. is open.

• Quality review of ESCO v1.2. translations =

           ESCO minor version ESCO v1.2.1
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How to access ESCO?

ESCO v1.2 is published in 28 languages (all official EU languages plus 
Icelandic, Norwegian, Ukrainian, and Arabic).

ESCO is published as Linked Open Data: data is openly available and 
interconnected, fostering collaboration and interoperability



ESCO Download 

Structure of the files and how to 
connect them is explained here

You can download ESCO in various formats (SKOS-RDF (ttl), ODS, and CSV) by accessing ESCO 
download page and applying specific filters. There is a possibility to download multiple package sets 
simultaneously! (i.e. in different langauges or versions

https://esco.ec.europa.eu/en/structure-esco-downloadable-datasets
https://esco.ec.europa.eu/en/structure-esco-downloadable-datasets
https://esco.ec.europa.eu/en/use-esco/download


ESCO API 

ESCO web-service API: 

- the default version is v1.2

- Other versions can be  be selected 
by using a special parameter in the 
APIs i.e. selectedVersion

Local API is in the 
Download section

https://esco.ec.europa.eu/en/use-esco/use-esco-services-api/esco-web-service-api
https://esco.ec.europa.eu/en/use-esco/download


Transitioning from previous ESCO versions

The delta file can be accessed on the 
ESCO Portal in the Download section

The delta file will list all differences 
between ESCO v1.2 and the latest 
previous minor version (v1.1.2)

https://esco.ec.europa.eu/en/use-esco/download


Transitioning from previous ESCO versions
In ESCO-based services

1
Use of ESCO in user profiles and 
CVs

Option 1: update obsolete concepts 
(automatically or by user)

API search related skills

Option 2: update changed concepts 
(automatically or by the user)

Delta files, API conversion 
function

Option 3: remove obsolete skills and 
occupations

2
Use of ESCO for matching or 
search

Option 1: disregard obsolete or 
changed concepts

Option 2: update obsolete or changed 
concepts

API search related skills

Delta files, API conversion 
function
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Data science and continuous maintenance of ESCO

• Data science: evidence-based quantitative approach based on data

• Complement qualitative input from experts

• Large-scale data: labour market (supply/demand) + education

• Combined with traditional taxonomic work to reflect reality in ESCO:

• Improve quality of ESCO taxonomy

• Provide additional information through ESCO knowledge graph to implementers

• Become more efficient in maintaining ESCO



Towards an integrated approach

Process data

• Clean, translate, cluster extracted candidate concepts

• Map candidates to ESCO concepts

Statistics

• Aggregate candidate concepts across sources

• Summarise aggregates with metadata (e.g. geographical, sectoral, temporal coverage)

Expert

• Integrated content validation (concept + relations)

• ESCO concept drafting

Stakeholder 
Input

NOCs

Mapping Tables
Courses (QDR)

OJAs (EURES) CVs (Europass)

Courses 
(QDR)

NOCs 
Mapping 

Tables

Stakeholder 
Input

OJAs  (EURES) CVs  (Europass)

Extract information

Add structure (e.g. ISCED-F, 
NACE, country, …)

Sources



Member State taxonomy delta analysis

Input Occupation Input Occupation Translated Suggestion Score Suggested ESCO Occupation (PT)

Berater/in - Smart City Consultant - smart city 0.71 business consultant

Agiler Coach / Scrum Master Agile coach / scrum master 0.74 ICT project manager

Fachkraft - Industrie 4.0 Specialist - industry 4.0 0.75 industrial engineer

Data Engineer Data engineer 0.79 data scientist

Fachwirt/in - E-Commerce Specialist - e-commerce 0.80 online marketer

Entwickler/in - Drohnen Developer – drones 0.84 embedded systems software developer

Embedded-Systems-Entwickler/in Embedded systems developer 0.96 embedded systems software developer

Bildjournalist/in Photojournalist 0.96 photojournalist

Vorarbeiter/in - Bodenverlegung Foreman - floor laying 0.96 terrazzo setter supervisor

Optometrist/in Optometrist 0.96 optometrist

Goal: Identify new candidate concepts by having a continuous overview of concepts that MS add to their taxonomies

Methodology: 1. Obtain MS taxonomy change logs or compare different versions in time
2. Extract newly added skills or occupations
3. Map to ESCO using machine learning model to filter out what is already included
4. Manual validation of remaining occupation candidates



Goal: Identify new candidate concepts by inspection of ‘no relation’ mappings to ESCO from MS mapping tables

Methodology: 

Input Skill Input Skill Translated Suggestion Score Suggested ESCO Skill (PT)

Kryptowährung cryptocurrency 0.59 coining

Digitale Zwillingstechnologie digital twin technology 0.62 collaborate through digital technologies

Thailändische Küche Thai cuisine 0.62 cultural customs on food preparation

Kissenherstellung pillow making 0.64 upholstery fillings

Glaskleben glass bonding 0.76 manipulate glass

E-Ticketing e-ticketing 0.81 use ICT ticketing system

Reederei shipping company 0.96 shipping industry

Prosthetik prosthetics 0.97 prosthetic devices

Distributed Ledger Technology distributed ledger technology 0.99 principles of distributed ledger technology

Augmented Reality augmented reality 1.00 augmented reality

Ladegutbehandeln cargo handling 1.00 handle cargo

Member State mapping table analysis

1. Extract MS skills with ‘no relation’ mapping to ESCO
2. Map to ESCO using machine learning model to filter out what is already included
3. Manual validation of remaining skill candidates



Goal: Identify new candidate skills by looking for content present in millions of online job advertisements (OJAs) AND courses

Methodology: 

Input Score Suggested ESCO Skill (PT)
OJA
Freq

Course
Freq

NACE
(entropy)

Marketing 0.98 marketing principles 598723 14347 G (3.10)

Leadership 1.00 leading and motivating 822892 10927 G (3.23)

Data science 0.89 statistics 14120 4373 J  (2.44)

Digital marketing 0.98
digital marketing 
techniques

43700 2724 J  (2.15)

Business analytics 0.87
use analytics for 
commercial purposes

3150 1734 J  (2.82)

Bioinformatics 0.69 biotechnology 3111 1098 P  (2.23)

Econometrics 0.71 economics 742 1036 J  (2.72)

Machine 
translation

1.00 machine translation 79 57 P  (2.32)

Input Score
Suggested ESCO Skill 
(PT)

OJA
Freq

Course
Freq

NACE
(entropy)

Speech synthesis 0.76 speech techniques 9 17 P  (0.65)

Natural language 
understanding

0.84
natural language 
processing

123 3 P  (1.41)

Speech processing 0.87 speech recognition 30 32 P  (0.72)

Question 
answering

0.75 respond to enquiries 19 3 I   (2.19)

Information 
extraction

1.00 information extraction 35 15 M  (1.86)

Natural language 
processing

1.00
natural language 
processing

830 241 J   (2.29)

Semantic analysis 0.84 semantics 12 10 M  (1.91)

Semantic search 0.77 search engines 11 0 J   (1.90)
Identify related terminology

Combined analysis of online job advertisements and courses

1. Extract terminology from OJA descriptions and course titles/descriptions
2. Compute metadata (e.g. frequency in OJA descriptions, course titles, course descriptions) to prioritise
3. Map to ESCO using machine learning model to filter out what is already included
4. Manual validation of remaining terms for extracting skill candidates



Goal: Identify new digital skill candidates by analysing Europass user profiles

Methodology:

1. Extract from the Europass user profiles all skills from the digital skill section

2. Apply basic clean-up process on the extracted skills

3. Compute statistics for the skills and sort in terms of number of users and 
geographical coverage

4. Map to ESCO using machine learning model to filter out what is already 
included

5. Manual validation of most frequent remaining skill candidates

Skill Frequency
Geographical 
Coverage

Microsoft Office 1286882 27

Social Media 609830 27

Android 218766 27

Git 37678 27

JavaScript 36234 27

CSS 30420 27

InDesign 5389 27

Linux 32866 26

MySQL 27912 26

PHP 18816 26

LaTeX 15667 26

Angular 4735 25

Unit Testing 2804 24

Europass digital skills analysis



• Use evidence from labour market to 
improve preferred terms and alternative 
labels

• Quantitative approach to compare 
occupations

• Example: Should ‘data engineer’ and 
‘data scientist’ be different occupations?

Analyse differences between occupations



Analyse +17,000 phrases that 
contain 

• skills
• knowledge

for data scientist and data 
engineer

Where are the 
differences situated?



Analyse +17,000 phrases that 
contain 

• skills
• knowledge

for data scientist and data 
engineer

Where are the 
differences situated?
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Challenges with the use of ESCO

Representing 
industries / 

sectors

Size of ESCO

Job matching

Contextualizati
on

Difficulty in 
navigation

Fragmentation



Areas of focus for strategy

Design principles
Realism in representing industries, 

correctness, simplicity, user friendliness

Granularity
How granular does ESCO need to 

be? How to represent granular 
concepts?

Contextualization
Linking transversal skills to 

knowledge and non-transversal 
skills in a user-friendly way

ESCO Portal
User improvement changes in the portal

Ontology relations
Linking concepts from within the skills 
pillar

Consistency
Improve consistency of concepts 
across skills and knowledge tree

Linking skills to occupations
Improve quality of essential and 
optional skills links to occupations, 
prioritizing green and digital

Data model
Review suitability of the current data 
model to users needs



1

2

Pilot project for solving ESCO 

quality issues with a fundamental 

approach

Moving ESCO from classification to intelligent 

ontology and knowledge graph

‘ontological’ relations form the 

backbone of future of ESCO

Strategy: ontology relations



Example: CAD software

Knowledge

information and 
communication 
technologies (icts)

software and 
applications 
development and 
analysis

CAD Software

Skills

using digital tools for 
collaboration, content 
creation and problem 
solving

using computer aided 
design and drawing 
tools

use CAD software

operate 2D CAD for 
footwear

engineering, 
manufacturing and 
construction

manufacturing and 
processing

textiles (clothes, 
footwear and leather)

CAD for garment 
manufacturing

CAD for footwear

Relation between concepts is not machine 

readable

Repetition of similar concepts

Incomplete

Fragmentation

Working with computers



Example: CAD software: ontological relations

KnowledgeSkills

working with 
computers

engineering, 
manufacturing and 
construction

manufacturing and 
processing

textiles (clothes, 
footwear and leather)

footwear creation 
process

manufacturing of 
wearing apparel

Software 
used for

communication, 
collaboration and 
creativity

designing systems and 
products

Relation between concepts is not machine 

readable

Repetition of similar concepts

Incomplete

Fragmentation

information and 
communication 
technologies (icts)

use computer

CAD software

design wearing apparel

software

Software 
used for

software X

software Y



Ontology relations: CAD software



Ontology relations: CAD software



Advantages of using ontology relations

Improves navigability

Increase consistency between Knowledge and Skills trees

Inferring new knowledge

Decreasing size

Capacity to answer the questions ESCO is trying to respond

Completeness: links software to all other relevant concepts



Manage 
company 

fleet

Monitor 
vehicle fleet 
operations

Manage 
vehicle 

fleet

Coordinate 
transport 

fleet

Optimize 
fleet 

usability

Manage 
vessel 
fleetPlan road 

fleet 
maintenance

Manage fleet 
according to 

planned 
operations

Manage 
fleet 

capacity

Software

Fleet 
management 

system

Ontology relations: fleet management system

Is narrower than

Software used for

Software used for

Software used for

Software used for

Software used for

Software used for

Software used for

Software used for
Software used for



Ontology relations: fleet management system



Ontology relations: fleet management system



Ontology relations: psychiatry



Ontology relations: mental health



Q & A
Session

Please add your questions in the chat!



Thank 
you!

For more information contact:
empl-esco-secretariat@ec.europa.eu 


	Default Section
	Diapositiva 1

	General Intro
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4: Continuous improvement of ESCO

	ESCO v1.2
	Diapositiva 5
	Diapositiva 6: ESCO v1.2.
	Diapositiva 7: ESCO v1.2. Methodology
	Diapositiva 8: New content
	Diapositiva 9: Alternative Labels (NPTs)
	Diapositiva 10: Twin Transition
	Diapositiva 11: Quality improvements
	Diapositiva 12
	Diapositiva 13: Obsolete concepts
	Diapositiva 14: Skills Relevance
	Diapositiva 15: Skills Relevance
	Diapositiva 16: Translations ESCO v1.2.

	access the data
	Diapositiva 17
	Diapositiva 18: How to access ESCO?
	Diapositiva 19: ESCO Download 
	Diapositiva 20: ESCO API 
	Diapositiva 21: Transitioning from previous ESCO versions
	Diapositiva 22: Transitioning from previous ESCO versions

	AI
	Diapositiva 23
	Diapositiva 24: Data science and continuous maintenance of ESCO
	Diapositiva 25: Towards an integrated approach
	Diapositiva 26: Member State taxonomy delta analysis
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34

	Future of ESCO
	Diapositiva 35
	Diapositiva 36: Challenges with the use of ESCO
	Diapositiva 37: Areas of focus for strategy
	Diapositiva 38
	Diapositiva 39: Example: CAD software
	Diapositiva 40: Example: CAD software: ontological relations
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43: Advantages of using ontology relations
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48

	Q & A
	Diapositiva 49
	Diapositiva 50


