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0) PURPOSE OF THIS MEETING 

 

The Commission invites feedback from members and observers of the ESCO Member 

States Working Group on the proposed approach for displaying the relevance of skills 

and knowledge concepts in occupational profiles, with the goal of further connecting 

ESCO with the dynamics of the labour market and enhance its uptake by implementers 

(to serve for statistical purposes, job matching, policy analysis, and training programs 

formulation).  

ESCO v1.1.11 builds on the two main pillars of ESCO, skills and occupations. The new 

release has not impacted the interrelation between the two pillars, where ESCO skills and 

knowledge concepts are linked to occupations based on the binary relationship 

(essential/optional). 

The focus of this meeting will be on taking stock of existing and potential approaches to 

link occupations and skills, and specifically the distribution of the latter within 

occupations. 

In this regard, it is important to make a distinction between the notion of skills relevance 

(or skill importance) and skills levelling (or skills proficiency). While the same skill can 

be relevant for a range of occupations (skills relevance), the degree of proficiency of that 

skill can differ from one occupation to another (skills levelling). In this particular 

meeting, we are focusing on identifying the degree of relevance a skill has to an 

occupation. 

The following paragraphs are a review of the current work in ESCO concerning linking 

skills to occupations. In addition, we review the scientific literature that focussed on 

measuring the relevance of skills within occupations and provide suggestions for the 

future evolution of ESCO. 

1)   CURRENT STATUS OF SKILLS RELEVANCE IN ESCO 

 

Since its first publication in 2017, each ESCO occupation is related to essential and 

optional knowledge, skill and competence concepts as follows: 

• Essential are those knowledge, skills and competences that are usually 

relevant for an occupation, independent of the work context, employer or 

country. 

• Optional are those knowledge, skills and competences that may be relevant 

or occur when working in an occupation depending on the employer, 

working context or country. Optional knowledge, skills and competences are 

very important for job-matching because they reflect the diversity of jobs 

within the same occupation. 

 
1 The most recent version is a minor update of v1.1.0. Please find more detailed information at: 

https://esco.ec.europa.eu/en/news/esco-v111-live. 

https://esco.ec.europa.eu/en/news/esco-v111-live
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Relations between occupations and skills were defined in the context of each sectorial 

reference working group2, based on the experience and opinion of experts, making this a 

subjective approach. During the early stages of ESCO, the ESCO Maintenance 

Committee3 discussed multiple approaches to display the relevance of skills and 

knowledge concepts in occupational profiles such as: referring to the EQF descriptors, 

using a numerical parameter (e.g. from 1 to 100), or using words describing the 

relationship (e.g. frequency, importance). The latter was identified as the best possible 

approach, leading to the notion of essential and optional skills and knowledge concepts. 

The following paragraphs detail possible approaches based on the available data (e.g., 

occupations-skills matrix tables, online job advertisements, user profiles from workers). 

Section 3 presents an approach to provide skill group level relevance metrics, which 

could be implemented in the short term, while section 4 outlines the options for relevance 

scores on the individual skill level, which represents a longer-term vision.  

It is worth to underline that the proposed options do not aim at replacing the notion of 

essential and optional skills but rather at complementing it, thus offering an additional 

layer of information on the competences needed to perform specific occupations. 

2)  OCCUPATION – SKILL GROUP SHARE DISTRIBUTION 

 

ESCO already provides a substantial amount of information on skills and occupations 

linkages.  

Cross-tabulations presenting the share of each skill group within occupations are 

available to measure the skill content of an occupation and the type of knowledge and 

competences that are required/expected.4 Therefore, a short-term option to represent 

occupation – skill relevance scores could be based on the share of skill groups within an 

occupation as computed through the occupation-skill matrix tables5. 

 

Statistics for occupations and their skill group share 

The matrices for skills and occupations are available at different levels of the 

classification. It is possible, then, to choose different level of granularity based on the use 

case. 

For example, Figure 1 below illustrates the information that can be obtained when 

investigating the distribution of ESCO level 1 skill groups within the ESCO occupation 

‘Carpenter’. 

 
2  https://esco.ec.europa.eu/en/escopedia/reference-groups 

3 https://esco.ec.europa.eu/en/escopedia/esco-maintenance-committee 

4 https://esco.ec.europa.eu/en/publication/skills-occupations-matrix-tables 

5 ESCO (2021). ESCO Skill-Occupation Matrix Tables: linking occupations and skill groups. Technical 

Report.   

https://esco.ec.europa.eu/en/escopedia/esco-maintenance-committee
https://esco.ec.europa.eu/en/publication/skills-occupations-matrix-tables
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Figure 1 Distribution of skill groups for the occupation "Carpenter" 

 

As can be expected, the largest shares are associated with ‘handling and moving’ and 

‘constructing’ skills. For simplicity and clarity in the representation, we have used only 

the first level of skills’ aggregation. 

 

The ESCO methodology to build the matrix tables 

The matrix tables result as a by-product from the general effort to link skills with 

occupations in ESCO. Operationally, they reflect hints, like survey data such as O*NET 

(O*NET online help), about the relevance of a skill group within an occupation. 

Potentially, at their most granular level, they allow to understand exactly what are the 

fundamental competences that are required for an occupation. This information is 

valuable for both demand and supply side in the labour market, as well as for prospects 

of training and education formulated by educational providers. 

The main advantage of this approach is that the relational values directly originate from 

the existing links present in the classification. This means that the data are constantly 

updated as part of the maintenance effort, and they are the result of the work and 

validation done by experts.  

On the other hand, one of the main limitations is that the existing ESCO measurement of 

the relevance of skills within occupations is not granular, and is based on a binary 

definition, namely whether a skill is essential or optional for an occupation. This 

definition does not allow to go more in depth about the degree of relevance of a certain 

skill within an occupation. In terms of granularity, the relatinion is available only for 

aggregations of skills, meaning that ESCO implementers can use information on the 

relevance of skill groups, and not individual skills, for occupations or groups of 

occupations. 

Increasing accessibility and visibility of the matrix tables 
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The ESCO matrix tables are currently available in the Publication section of the ESCO 

portal, where implementers can download the tables together with a technical report. In 

addition, a blog post is available in the Data Science and ESCO section. Given the 

significant usage of the tables by ESCO implementers and the increased interest on skill 

relevance, it could be worth to explore options to make the tables more accessible and 

visible. 

One option would be to consider the tables as an additional dataset and include them in 

the Download package of the ESCO classification. Implementers would received the 

information on the relevance of skill groups for occupations (or occupation groups) 

altogether with other download files, such as the relationship between occupations and 

skills or the description of skills and occupations. Gains of adopting this solution can be 

summarised as follows: 

1. Increased accessibility: users would no longer need to download the tables from 

the Publications section. 

2. Up-to-date data: the tables would be associated to a particular ESCO version and 

users would automatically download the version of the tables of their interest. 

3. Data format: users would need less support, as the structure of the tables would be 

simplified to match the standards of the other download files. 

A second option in scope is to consider skill relevance as an additional metadata of an 

ESCO occupation. In this sense, information extracted from the Matrix tables could be 

displayed in the ESCO portal to enhance the user experience. A viable solution for the 

next updates of ESCO is to include a graph to show the distribution of skill groups under 

each occupation in the Occupation Pillar.  

The graphic below shows an example of how two occupations with a different skill group 

distribution could be displayed in the ESCO portal. 

 

https://esco.ec.europa.eu/en/publication/skills-occupations-matrix-tables
https://esco.ec.europa.eu/en/about-esco/data-science-and-esco/esco-skill-occupation-matrix-tables-linking-occupation-and-skill-groups
https://esco.ec.europa.eu/en/use-esco/download
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Gains of adopting this solution can be summarised as follows: 

1. Better visualisation: users would have a quick overview of the relevance of 

groups of skills for the selected occupation. 

2. Easier understanding of the underlying solution: users could better understand the 

role of the matrix tables and find them easier to implement for their use cases. 

3. Valorization of the ESCO skills hierarchy: users could be more inclined towards 

the use of the skill hierarchy, instead of limiting their focus on the individual 

skills. 

However, this second option also presents some challenges. The impact of adding 

information on skills relevance to the ESCO data model is currently being investigated, 
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and this innovation will require changes to the applications part of the ESCO Service 

Platform used to maintain and store classification data. 

3) OPTIONS FOR OCCUPATION – INDIVIDUAL SKILL RELEVANCE METRICS 

 

The methodology described in the previous section has the advantage of being based on 

quality assured ESCO data. On the other hand, it only provides relevance scores for skill 

groups but not for individual skills. This section provides an overview of projects and 

studies that focussed on establishing a relevance metric between occupations and skills. 

 

Survey-based skill relevance measurement 

A well-known example of using surveys to measure the relevance of a skill/knowledge 

concept for an occupation is O*NET 6. The U.S. Department of Labor (DOL) conducts a 

Data Collection Program that results in several hundred ratings, based on responses by 

the sampled workers to the O*NET questionnaires.  

The sampled job incumbents for each occupation are asked to complete a questionnaire 

which includes questions such as ‘How important is the knowledge area to the 

performance of your current job?’. Interviewees can respond on an ordinal scale (1 to 5) 

by indicating from the following options: 'Not Important' (1), 'Somewhat Important' (2), 

'Important' (3), 'Very Important' (4) and 'Extremely Important' (5). These data are 

aggregated, and continuous scores are computed for each occupation-skill pair. 

In addition, Alabdulkareem al. published a study7 where the original O*NET relevance 

levels are adjusted. The authors explain that raw O*NET data do not control for 

ubiquitous skills, such as ‘Identifying Objects’ and ‘Communicating with Supervisors 

and Peers’. Therefore, they present a methodology that, for each O*NET occupation, 

focusses on skills that are overexpressed in an occupation by calculating the so-called 

revealed comparative advantage (RCA).  

The RCA metric reuses the O*NET skill-occupation relevance score but penalises skills 

that are connected to many occupations. Similarly, an occupation that is connected to 

many skills results in lower RCA values. Alabdulkareem al. argue that this approach 

allows to identify the key skills within an occupation, meaning skills with a higher RCA 

value for an occupation. In practice this means that a skill is key for an occupation when 

1) the skill was judged by the survey participants as important for the occupation 2) the 

skill is connected to relatively fewer occupations and 3) the occupation has relatively 

fewer skills.   

While the survey-based skill relevance metric (and derived RCA metric) provides 

extremely valuable information from the labour market, a prerequisite for applying the 

methodology is having a representative sample of interviewees for each occupation. 

 
6 O*NET (2022). O*NET OnLine Help: Scales, Ratings, and Standardized Scores. 

https://www.onetonline.org/help/online/scales.   

7 Alabdulkareem, A., Frank, M.R., Sun, L., AlShebli, B., Hidalgo, C., Rahwan, I. (2018). Unpacking the 

polarization of workplace skills. Science Advances, 4(7), eaao6030. 
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As ESCO is currently not used in EU-level surveys on occupations and skills, this 

approach cannot be implemented in the short term. Moreover, the volume of ESCO 

concepts (over 3,000 occupations and close to 14,000 skills and knowledge concepts), 

makes it a time-consuming and resource-intensive approach. 

 

Online job advertisement-driven count-based skill relevance measurement 

Online job advertisements (OJAs) are a well-established source to measure the dynamics 

of the labour market8. Different studies and projects look at textual descriptions of OJAs 

to extract information about skills and knowledge concepts. Often, interactive dashboards 

are developed to visualise the most frequent skills in geographical areas or for 

occupational categories. For example, the Skills Ovate project9 allows users to inspect 

the most frequently reported skills in OJAs for an ISCO level 3 occupational group. The 

underlying concept is that the more often skills are reported in OJAs for the same ISCO 

group, the more important the skill could be for the occupation. 

A study10 by Giabelli et al. however pointed out that the direct use of OJA skill 

frequencies might lead to inaccurate skill-occupation relevance metrics. The authors 

propose to apply the RCA approach from Alabdulkareem et al. based on the skill-

occupation frequency statistics from OJAs. 

As a first step, the authors propose to compute the skill distribution for each occupation 

based on the raw frequencies from OJAs. This relative share of skills within an 

occupational group represents a surrogate for the survey-based occupation-skill 

relevance. Subsequently, the RCA methodology is used to penalise skills that are 

connected to many occupational groups. As described above, an occupational group that 

is connected to many skills results in lower RCA values. Again, this relevance metric 

enables to focus on skills that are over-expressed within an occupation. In the use-case of 

Giabelli et al., the goal is to identify the key skills within occupations in order to build a 

job recommending system. 

While using skill-occupation count data from OJA represents a powerful methodology to 

compute relevance scores, there are also several challenges associated with this approach.  

Firstly, skill concepts need to be extracted from free text such as OJA descriptions. Often 

the extraction process is based on looking up entries from skill dictionaries, which 

creates challenges as there are countless ways to phrase skills in OJA descriptions. This 

might lead to biases in the analysis of the available data, such as skills that are omitted or 

words that are miss-interpreted. Secondly, not all the skills needed in an occupation are 

mentioned in OJAs, e.g., because they are taken for granted. Lastly, OJAs might not 

cover all the economic sectors to the same extent. 

 

 
8 On the road to recovery: online job ads more than twice as high compared to 2019 | CEDEFOP 

(europa.eu) 

9 Skills OVATE (2022). https://www.cedefop.europa.eu/en/tools/skills-online-vacancies.   

10 Giabelli, A., Malandri, L., Mercorio, F., Mezzanzanica, M., Seveso, A. (2021). Skills2Job: A 

recommender system that encodes job offer embeddings on graph databases, Applied Soft Computing, 

101, 107049.   

https://www.cedefop.europa.eu/en/news/road-recovery-online-job-ads-more-twice-high-compared-2019
https://www.cedefop.europa.eu/en/news/road-recovery-online-job-ads-more-twice-high-compared-2019
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Online job advertisement-driven language model-based skill relevance 

measurement 

Several authors tried to address the limitations described above by making use of so-

called language models. A language model is a methodology that is usually based on 

what is called the “distributional hypothesis”, i.e., linguistic items with similar 

distributions have similar meanings. Practically, this means that words that share the 

same context (e.g., neighbouring words), are more likely to be related. This approach 

proved to be very successful for finding semantically related items. 

For example, Zbib et al.11 and a study12 by the OECD used a language model to compute 

relations between skills and occupations based on OJA data. In both studies, the resulting 

language model produces vectorial representations for all skills and occupations in the 

OJAs. Close vector representations are more likely to be semantically related: 1) related 

skills have similar vectors, 2) related occupations have similar vectors and 3) closely 

related occupations and skills have similar vectors. Ultimately, the distance between skill 

and occupation vectors is used to approximate the relevance of the skill for the 

occupation. 

Applying state-of-the-art language models to large amounts of labour market data is a 

powerful approach. A skill does not have to be explicitly mentioned in a description of an 

occupation to be close in terms of vectorial distance. This could address the complexity 

that not all skills are listed in OJA descriptions. However, as shown by Jatnika et al. 13 

the distributional hypothesis can lead to language models capturing semantic relatedness 

rather than semantic similarity. Also, similar to the RCA methodology, skills that are 

present in OJA descriptions of highly different occupations (covering different parts of 

the labour market) might end up with vectors representations that are more central in the 

vector space, with the potential result that they are not particularly close to any 

occupation. 

 

Individual skill relevance for occupations in ESCO 

At present, ESCO already contains essential and optional knowledge, skill and 

competence concepts for an occupation. As this information was subject to expert 

review, it represents valuable information for implementers. Based on the literature 

review, a possible next step could be to complement this existing information in ESCO 

with information coming from OJAs (e.g. EURES) or summary statistics from user 

profiles from Europass.  

Building on the methodology previously described, the approach would be to integrate 

these approximate relevance scores within the groups of essential and optional skills, 

resulting in a ranked list for each. Also, the validity of the ranked list of skills could be 

 
11 Zbib, R., Alvarez, L., Retyk F., Poves, R., Aizpuru, J., Fabregat, H., Simkus, V., García-Casademont, E. 

(2022). Learning job titles similarity from noisy skill labels, Unpublished manuscript.   

12 OECD (2021), OECD Skills Outlook 2021: Learning for Life, OECD Publishing, Paris, 

https://doi.org/10.1787/0ae365b4-en.   

13 Jatnika, D., Arif Bijaksana, M., Ardiyanti Suryani A. (2019). Word2Vec Model Analysis for Semantic 

Similarities in English Words, Procedia Computer Science, 157, 160-167.   
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verified by analysing users' behaviour in skills recommendation systems. In this sense, 

synergies with the Europass project should be explored. 

4) ESCO FOLLOW-UP THOUGHTS 

 

Based on the information above, the Commission seeks input from experts and its 

stakeholders on the following questions: 

What are the recommended ways forward to establish occupation - skill relevance 

scores? 

Would the use of matrix tables for the purpose of displaying skills relevance be an 

interesting feature for the next major version of ESCO? 

Based on the challenges described above, should information about skills relevance be 

embedded in the occupation blueprint or rather added to the classification as a separate 

dataset? 

What type of approach is suitable for the ESCO use-case, given ESCO’s objective and 

the data limitations? 

What are the possible approaches to combine expert input with big data (e.g. from online 

job advertisements)? 

Could Member State national classifications contain valuable information for 

establishing skill relevance scores in ESCO? 

How to account for the skills that are not explicitly mentioned in vacancies or that are 

not yet covered by online job advertisements? 

Is the RCA type of approach to identify key skills for an occupation a valuable metric? 

Could skills profiles data (e.g. Europass skills profiles) be used to refine and maintain 

over time the relation between skills and occupations in ESCO? 

 

 

 

 

 

 

 

 

 


