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1. Introduction 
  

Maintenance of an occupations and skills taxonomy like ESCO is a challenging and labour-

intensive process. This process needs to ensure high quality content in the context of a 

constantly changing labour market. While there exist numerous indicators reflecting the 

quality of the classification, among the most significant ones are those related to consistency. 

Two indicators in particular are the consistent allocation of occupations and skills with respect 

to the existing underlying hierarchy and the accuracy of relations across occupations and skills. 

 

In a series of news articles, we will focus on the occupations pillar of ESCO and outline how 

artificial intelligence (AI) assists in the process of maintaining ESCO. 
  

  

2. A closer look at the ESCO occupations pillar   

The ESCO occupations pillar follows the ISCO classification up to the level of so-called Unit 

Groups. ESCO supplements these Unit Groups with more narrow occupations. For example, 

Unit Group ‘2120 - Mathematicians, actuaries and statisticians’ contains occupations 

‘demographer’, ‘actuarial consultant’, ‘mathematician’ and ‘statistician’ of which the latter 

has a sub-occupation ‘biometrician’. 

While ESCO, following this expert driven, top-down hierarchical structure already offers a lot 

of value for implementers, the question remains whether we can obtain alternative views on 

the occupations pillar. For example, the ‘actuarial consultant’ is part of Unit Group ‘2120’, but 

has a connection with occupations as ‘actuarial assistant’ belonging to Unit Group ‘3314 - 

Statistical, mathematical and related associate professionals’ and ‘insurance rating analyst’ 

and ‘financial risk analyst’ from ‘2413 - Financial analysts’. ‘Geographer’ belongs to ‘2632 - 

Sociologists, anthropologists and related professionals’, but is also related to ‘Cartographer’ 

in ‘2165 - Cartographers and surveyors’. 

To this end, we are investigating the use of AI, in particular representation learning, as an 

approach to represent and visualise the ESCO data in a different way. To date, the ESCO 

occupations pillar is a manually built taxonomy based on input from labour markets experts. 
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On the other hand, the relatedness between occupations can be estimated or derived from 

various sources of data, e.g. labour market expert input, Member States’ national taxonomies, 

candidate resumes, Europass user profiles, qualifications, and job vacancies. These different 

data sources each give a different perspective and can add valuable information when 

combined, in particular regarding the skills, tasks and context the occupations share. 

   

3. Crossing Unit Groups through artificial intelligence 
 

Using representation learning techniques, it is possible to derive levels of relatedness between 
different ESCO occupations from these data sources. For the results presented in this series, 

the ESCO data science team used the following labour market data: labour market expert 

input, national taxonomies, Qualification Data Register qualifications1 and job vacancies. The 

tables below show related occupations for the two examples that were mentioned above 
using the representation learning model approach: 

 
 ESCO code ISCO description 

Actuarial consultant 2120.1 Mathematicians, actuaries and statisticians 

Actuarial assistant 3314.1 Statistical, mathematical and related 

associate professionals 

Insurance rating analyst 2413.1.2 Financial analysts 

Insurance risk consultant 3321.2 Insurance representatives 

Insurance product manager 1223.1.1 Research and development managers 

Financial analyst 2413.1 Financial analysts 

 
 ESCO code ISCO description 

Geographer 2632.5 Sociologists, anthropologists and related 

professionals 

Cartographer 2165.2 Cartographers and surveyors 

Land surveyor 2165.4 Cartographers and surveyors 

Seismologist 2114.1.10 Geologists and geophysicists 

Soil surveying technician 3111.14 Chemical and physical science technicians 

Surveying technician 3112.9 Civil engineering technicians 

 

The first example shows the connection between the occupations ‘actuaries’ and ‘financial 

risk analysts’ in insurance and banking. The second example shows cross ISCO group 

relatedness between ’geographer’ and ‘cartographers and surveyors’. However, typically the 
obtained representations follow the ESCO group’s hierarchy. For example, for ‘choreographer’ 

the closest occupations like ‘choreologist’ and ‘dancer’ belong to the same ISCO groups. 
Nevertheless, the occupations ‘artistic coach’ and ‘performing arts school dance instructor’ 

from other ISCO groups were also detected as related: 

 
 

 
1 https://europa.eu/europass/qdr/ 
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 ESCO code ISCO description 

Choreographer 2653.1 Dancers and choreographers 

Choreologist 2653.1.1 Dancers and choreographers 

Dance répétiteur 2653.1.1 Dancers and choreographers 

Dancer 2653.2 Dancers and choreographers 

Artistic coach 3422.1 Sports coaches, instructors and officials 

Performing arts school 

dance instructor 

2310.1.29 University and higher education 

teachers 
   

  

4. The ICT Professionals space visualised 
  

This data-driven AI approach offers the opportunity to investigate the top-down ESCO 

occupations structure and keep it closely aligned with the dynamics of the labour market. In 
this way, ESCO can be further improved based on evidence extracted from different data 

sources. The next paragraph gives a practical example of this bottom-up approach for the part 
of ESCO related to ICT professionals and technicians. To this end, we selected ISCO groups ’25 

- Information and communications technology professionals’ and ’35 - Information and 

communications technicians’, which combined consist of 15 Unit Groups and 87 occupations. 
The following figure provides a two-dimensional clustering of these occupations, together 

with colour-coded information about the Unit Groups to which they belong: 
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This clustering result shows the power of a data-driven approach to provide great insights 

where the ESCO occupations pillar closely follows the structure extracted from labour market 
data and where it deviates. In this way ESCO can focus on these areas and ask for specific input 

from labour market experts to validate these cases. Some of the findings for this particular 
example: 

 

- ‘2513 - Web and multimedia developers’ and ‘3514 - Web technicians’ cluster together, 

but the former has two occupations that look like outliers: ‘digital games developer’ 

and ‘user interface designer’. The AI approach positions the former closer to the group 

‘2514 – Application programmers’. For the ‘user interface designer’ it is interesting to 

observe that three other groups, i.e. ‘2511 – System analysts’, ‘2512 – Software 

developers’ and ‘2519 - Software and applications developers and analysts not 

elsewhere classified’, also contain UI/UX related occupations which tend to cluster 

together: ‘user experience analyst’, ’user interface developer’, ’ICT usability tester’ and 

‘ICT accessibility tester’. 

- ‘2521 – Database designers and administrators’ forms a tight cluster and the closest 

occupations from other groups seem to be data analysis-related occupations: ‘data 

analyst’, ‘data scientist’, ‘data quality specialist’ and ‘knowledge engineer’. 

- Group ‘2511 – System analysts’ is more spread than any other group and there appears 

to be a subcluster of data analysis-related occupations: ‘data analyst’, ‘data scientist’, 

‘ICT intelligent systems designer’, ‘data quality specialist’ and ‘knowledge engineer’. 

The latter two are officially part of ‘2519 - Software and applications developers and 

analysts not elsewhere classified’ and ‘2529 - Database and network professionals not 

elsewhere classified’, respectively. 

- Apart from the occupation in the previous item, all occupations in ‘2529 - Database 

and network professionals not elsewhere classified’ cluster together. However, ‘ICT 

resilience manager’ appears to have a close neighbour from another group: ‘ICT 

disaster recovery analyst’, officially belonging to ‘2519 - Software and applications 

developers and analysts not elsewhere classified’. Both occupations indeed focus on 

disaster recovery. 

- ‘3512 - Information and communications technology user support technicians’ contains 

the occupation ‘ICT security technician’, but it is very close to ‘ICT security 

administrator’ sitting in ‘2529 - Database and network professionals not elsewhere 

classified’. 

- ‘ICT auditor manager’ belongs to ‘2519 - Software and applications developers and 

analysts not elsewhere classified’, but is positioned close to ‘IT auditor’ from ‘2511 – 

System analysts’. The former has a supervisory role with respect to the latter. 

- ‘3521 - Broadcasting and audiovisual technicians’ represents a tight cluster and is very 

well distinguishable from the other groups. 
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5. Drilling down within a single occupation concept 

  
While the results above were obtained on the level of ESCO occupations, it is possible to 
analyse at the lowest level of so-called alternative labels within a single occupation. Alternative 

labels can be synonyms, variants, declensions and abbreviations that are regularly used by 

jobseekers, employers or education institutions to refer to concepts that are described in the 
classification with the preferred term. For example, the occupation with preferred term ‘data 

scientist’ contains the following alternative labels: ‘data scientists’, ‘data engineer’, ‘research 
data scientist’, ‘data expert’ and ‘data research scientist’. Theoretically, the alternative label 

‘data engineer’ shows the lowest level of coherence with respect to all other elements in this 
list. Based on the approach presented above, this can be quantified and visualised in a 

clustering result. For both ‘data scientist’ and ‘data engineer’, the closest alternative labels 

from all ESCO occupations were computed. The top matches for both were selected which 

leads to the following figure: 

 

 
 

This result from the model indeed confirms that ‘data engineer’ is an outlier with respect to 

the other alternative labels of the occupation ‘data scientist’. The closest matching alternative 

labels for ‘data engineer’ belong to the occupation ‘data warehouse designer’ which is part of 

a different group, i.e. ‘2521 - Database designers and administrators’. In a similar way, it can 

be identified that for the occupation ‘bioinformatics scientist’ the following alternative labels 
might require closer inspection: ‘IT expert’, ‘IT researcher’, ‘computer analyst’ and ‘computer 

scientist’. This algorithmic approach represents an efficient way to flag cases that require 
closer inspection by labour market experts and, if necessary, updates to the ESCO taxonomy. 
 

  



 

7  

  
  

European Skills, Competences, Qualifications and Occupations   

6. Looking inside the Professionals group  
  

This last example provides a visualisation of all occupations from ISCO level ‘2 - Professionals’, 

which includes ‘21 - Science and Engineering Professionals’, ‘22 - Health Professionals’, ‘23 - 

Teaching Professionals’, ‘24 - Business and Administration Professionals’, ‘25 - Information and 
Communications Technology Professionals’ and ‘26 - Legal, Social and Cultural Professionals’. 

Occupations are colour-coded according to the Sub-major Group to which they belong. 
 

 
 

The results show that the most compact Sub-major Groups are ‘22 - Health Professionals’, ‘23 

- Teaching Professionals’ and ‘25 - Information and Communications Technology 

Professionals’. On the other hand, Sub-major Group ‘26 - Legal, Social and Cultural 

Professionals’ is characterised by the largest amount of spread, including occupations such as 
‘lawyer’, ‘actor/actress’, ‘chaplain’ and ‘archivist’. 

 

Overall, in this article we have illustrated how we are using artificial intelligence in order to 

assist in maintaining the future versions of ESCO. This approach has shown great potential in 
providing insights which, in combination with input from labour market experts, assist in the 

process of updating the taxonomy. In the next article, we will further detail how artificial 

intelligence can be used to extend and enrich ESCO. 

 

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, use our hashtag #ESCO_EU and join our online 

forum. 
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