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Introduction

• Improve classification browsing by 

applying an intuitive grouping of skills.

• Support the use case of matching 

and skills suggestion through logical 

grouping and co-occurrence data.

• Short term improvement of two use 

cases. Aim is to create a specific view on 

top of ESCO.

• In parallel, the skills clustering allows for 

exploration of strategic 

improvements to ESCO.

Why skills clustering? Scope of the exercise
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• Top-level hierarchy consists of 7 levels

• In total 468 skills clusters have been added

• Number of skills clusters on each level: 

Alternative skills hierarchy: Top-level hierarchy

Hierarchical level Number of skills clusters

1 19

2 115

3 159

4 111

5 29

6 31

7 4

Total 468



• Allocate ESCO v1.2.0 skills to top-level hierarchy

• Exclude skills part of transversal skills hierarchy 
and language skills hierarchy

• Some skills were used for the top-level hierarchy

• 13,485 skills were allocated

• Skills allocated to level 9 in alternative hierarchy

Alternative skills hierarchy: Allocated skills



Alternative skills hierarchy: Overview

Alternative hierarchy top-level skills cluster
Number of underlying 

skills clusters
Percentage of 

underlying skills

Academic and scientific research and development 28 6 %

Accommodation, tourism and food services 7 2 %

Agriculture, forestry, fisheries and veterinary 26 5 %

Architecture, planning and engineering 16 2 %

Arts, entertainment and recreation 33 9 %

Business operations, administration and auditing 13 6 %

Construction 19 3 %

Education and training 12 3 %

General/non-industry specific skills 0 1 %

Health 29 8 %

Information and communication technologies 34 6 %

Legal sector, finance and accounting 12 4 %

Libraries, archives, museums and other cultural activities 3 1 %

Manufacturing and retail 170 26 %

Mining and quarrying 1 1 %

Public services and social work 12 3 %

Transportation, logistics and storage 14 8 %

Utilities 13 3 %

Wellbeing and personal services 7 2 %



Alternative skills hierarchy: Current versus Alternative

Current hierarchy skills 
cluster

ESCO skill preferred term Alternative hierarchy skills cluster

S2.4.1 – Gathering information 
from physical or electronic 

sources

synthesise research publications Support activities for academic and scientific research

collect cyber defence data Cyber security

collect client fitness information Sports for wellbeing

undertake employee screening Human resources and employment activities

manage mine site data Support activities for mining and quarrying

S2.5.1 – Measuring dimensions 
and related properties

measure the human body for wearing apparel Wearing apparel

measure trees Forestry

measure yarn count Manufacture of textiles

measure precise food processing operations Manufacture of food products

measure the impact of specific aquaculture activity Aquaculture

S4.1.0 – Developing objectives 
and strategies

develop non-hazardous waste management strategies Waste management

create soil and plant improvement programmes Carrying out gardening activities

create an airport master plan Airport planning

determine event objectives Event management

identify fitted source for heat pumps Steam and air conditioning supply



Alternative skills hierarchy: Overview

Alternative hierarchy top-level skills cluster Notes on narrower terms

Academic and scientific research and development Includes applied areas of scientific research

Accommodation, tourism and food services Excludes food processed in factory

Agriculture, forestry, fisheries and veterinary Veterinary separate from human health. Animal care. 

Architecture, planning and engineering
Includes topography, urban planning, services to buildings and 

outdoor spaces

Arts, entertainment and recreation Sports under entertainment. Applied arts (ex: interior design)

Business operations, administration and auditing Concepts that support all businesses

Construction

Education and training
Education on specific subjects should be here (ex: teaching 

history)

General/non-industry specific skills Concepts relevant to all industries (ex: manage feedback)

Health Includes pharmacy and mental health (clinical psychology)

Information and communication technologies
Includes all software tools, even the ones that are industry 

specific

Legal sector, finance and accounting Includes all the body of law that is industry specific

Libraries, archives, museums and other cultural activities

Manufacturing and retail
Includes Product Comprehension, Technical drawings, design 

for manufacturing

Mining and quarrying

Public services and social work Migration, environmental protection, fire services, etc

Transportation, logistics and storage

Utilities Power, Telecommunications, Water and Waste

Wellbeing and personal services Sports for wellbeing, child care, elderly, beauty



Alternative skills hierarchy: industry-based hierarchy

Alternative hierarchy top-level skills cluster
Business support activities for 

specific industries
What to find in support 

activities

Academic and scientific research and development
support activities for academic and 

scientific research

Marketing, finance, accounting, 
business communication, 

management, administrative 
support, customer service

Agriculture, forestry, fisheries and veterinary support activities for agriculture

Agriculture, forestry, fisheries and veterinary support activities for animal production

Arts, entertainment and recreation support activities for arts

Construction support activities for construction

Health support activities for health

Manufacturing and retail support activities for manufacturing

Mining and quarrying support activities for mining and quarrying



Alternative skills hierarchy: trees relevant to several industries

Alternative hierarchy top-level 
skills cluster

Areas relevant to various industries

Academic and scientific research and 
development

Academic knowledge can be applied to other industries. Earth sciences are relevant for 
environmental protection; chemistry is relevant for pharmaceutics

Accommodation, tourism and food 
services

Food services use food products, produced by agriculture or processed in factories.

Agriculture, forestry, fisheries and 
veterinary

Forestry is related to environmental protection; agriculture is relevant to a variety of sectors as it 
provided natural materials used in a variety of ways

Business operations, administration and 
auditing

Business operations support businesses across all sectors

Construction Construction shares elements in common with mining

Information and communication 
technologies

Software tools are used for a variety of reasons

Legal sector, finance and accounting
The legislative bodies regulates all areas of human activity. Finance and accounting can exist by 

themselves, but they can also support other sectors

Manufacturing and retail Manufacture and retail share their dependency on general product comprehension



Representation of trees relevant to several industries in skills clusters
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• manufacture of textiles

• manufacture of games 
and toys

• manufacture of footwear

• manufacture of chemicals 
and chemical products

• manufacture of electrical 
equipment

• manufacture of food 
products and beverages

• textiles

• games and toys

• footwear

• chemicals and chemical 
products

• electrical equipment

• food products and 
beverages

manufacturing 
vs

product 
comprehension

Representation of trees relevant to several industries in skills clusters
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• Compute co-occurrence for v1.1.2 skills

• Exclude skills part of transversal skills hierarchy 
and language skills hierarchy

• 59,846 co-occurrence pairs:

• Coverage:

Skill co-occurrence data

𝑐𝑜 − 𝑜𝑐𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑒 𝑆𝑘𝑖𝑙𝑙1, 𝑆𝑘𝑖𝑙𝑙2  =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑛𝑙𝑖𝑛𝑒 𝑗𝑜𝑏 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑒𝑚𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ 𝑆𝑘𝑖𝑙𝑙1 𝑎𝑛𝑑 𝑆𝑘𝑖𝑙𝑙2

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑛𝑙𝑖𝑛𝑒 𝑗𝑜𝑏 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑒𝑚𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ 𝑆𝑘𝑖𝑙𝑙1

Number (percentage) of 
unique skills

Co-occurrence Skill1 10,674 (79%)

Co-occurrence Skill2 8,204 (61%)



Skill co-occurrence data: Co-occurrence value statistics

Co-occurrence
Number (percentage) 
of co-occurring skill 

pairs
Co-occurring skill pair (skill1, skill2)

0.2 <= X < 0.4 34,517 (58%)

VBScript operate relational database management system

diagnose genetic diseases clinical biology

create moving images Adobe Photoshop Lightroom

ingredients for beer production modern brewing systems

0.4 <= X 25,329 (42%)

ensure compliance with railway regulation railway framework legislation

add slabs to ceramic work ceramic ware

enterprise risk management risk management

produce guitar components types of guitars



Skill co-occurrence data: Co-occurrence vs hierarchy

• Hierarchy targets meaningful grouping of 
concepts

• Strong relations can exist between skills 
from different skills clusters

• These relations are relevant for use-
cases such as skill suggestion and job 
recommendation

• To which extent are hierarchical links 
and co-occurrence links aligned versus 
complementary?



Skill co-occurrence data: Co-occurrence vs hierarchy

Lowest common ancestor for 
co-occurring pair

Percentage of co-
occurring skill pairs

1 28 %

2 16 %

3 24 %

4 20 %

5 7 %

6 2 %

7 1 %

8 0.1 %

9 0.01 %

• Lowest common ancestor (LCA) in 
hierarchy for co-occurring skills:

• LCA overview for all ESCO skills:

𝑐𝑜 − 𝑜𝑐𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑒 𝑆𝑘𝑖𝑙𝑙1, 𝑆𝑘𝑖𝑙𝑙2
LCA = 4

LCA = 1



Skill co-occurrence data: Co-occurrence vs hierarchy

• Hierarchy targets meaningful grouping of 
concepts

• Strong relations can exist between skills 
from different skills clusters

• These relations are relevant for use-
cases such as skill suggestion and job 
recommendation

• To which extent are hierarchical links 
and co-occurrence links aligned versus 
complementary?

Co-occurring skill pair
Alternative hierarchy 

skills cluster

purchase supplies Procurement

accounting
Legal sector, finance and 

accounting

mix chemicals
Manufacture of chemicals 

and chemical products

chemistry Natural sciences

assess railway operations Rail transport

railway law Body of law

train staff to reduce food 
waste

Workplace learning

food waste monitoring 
systems

Software for specific 
industries and occupations

biosecurity related to 
animals

Tending animals

biosecurity Support activities for health

bookkeeping regulations Accounting

office software
Digital tools for 

collaboration and 
productivity

manage land resources 
permits

Urban planning

environmental legislation Body of law



Skill co-occurrence data: Co-occurrence vs hierarchy



Skill co-occurrence data: Co-occurrence vs hierarchy



Skill co-occurrence data: Co-occurrence vs hierarchy
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• Consultation: 27 February 2025 – 31 May 2025

• Objective: Assess the usability of the alternative hierarchy and co-
occurrence data in their core businesses 

• Goal is not to validate the allocation of skills or skill co-occurrence pairs

• Expected feedback:

• Evaluate the applied methodology

• Describe use cases, testing approach, and key metrics to assess the new 
structures

• Evaluate the new structures and conclude if it a useful for their specific 
context

Consultation



• Answer questions, e.g.:

• Are you already using a skills hierarchy (e.g. the existing ESCO 
skills hierarchy or any other) in your work?

• What are your use cases for using a skills hierarchy?

• Is the alternative skills hierarchy more intuitive to navigate than 
the existing ESCO skills hierarchy?

• Are there any areas of the new top-level hierarchy that feel out 
of place?

• Is the new top-level hierarchy comprehensive of all areas of the 
labour market? If not, which sectors are missing?

Consultation feedback questions (1/2)



• Answer questions, e.g.:

• Is an industry-driven organisation of concepts more relevant for your use-cases?

• Is it useful to have a structure that allows to have skill and knowledge concepts 
combined in the same hierarchy?

• Do you think it is relevant to establish relations (such as co-occurrence statistics) 
between skills from different skills clusters?

• Are you already using/compiling statistics on which skills are co-occurring in the 
workplace?

• Would the co-occurrence statistics support your existing use cases or enable new ones?

Consultation feedback questions (2/2)



• Participants

Consultation

Organisation/Company name Organisation type Country

APIROPLUS Solutions Ltd. Private Sector Company Cyprus

Arbetsformedlingen (Swedish Public Employment Agency) Public Employment Service Sweden

Clarifiet Private Sector Company Denmark

Danish Agency for Labour Market and Recruitment Public Employment Service Denmark

Finnish National Agency for Education Public Employment Service or other Public Authority Finland

Lightcast Private Sector Company Italy

Palacky University Olomouc Education Provider Czech Republic

Saipem Private Sector Company Italy

VDAB Public Employment Service Belgium

XOBOL Private Sector Company Greece



• Alternative hierarchy and allocated concepts
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• Alternative hierarchy and allocated concepts

Consultation Files



• Skill-skill co-occurrence data

Consultation Files



• To be concluded by 15 March 

• Participants

Consultation NACE mapping

Organisation/Company name Organisation type Country

Finnish National Agency for Education Public Employment Service or other Public Authority Finland

KEHA Keskus Public Employment Service or other Public Authority Finland

SkillLab Private Sector Company Netherlands

Orkestra - Basque Institute of Competitiveness Research/Statistical office Spain

Arbeids- og velferdsdirektoratet Public Employment Service or other Public Authority Norway

ApiroPlus Solutions Private Sector Company Cyprus

Akademias Private Sector Company; Education Provider Iceland

Centrul de Dezvoltare si Management Other (NGO) Moldova

REFORMED
Education Provider; Other (organisation international INPA 

for accreditation)
Europe: BE FR IT GE LU 

IT PT RO, Int: DZ JP

Web2Learn Private Sector Company Greece

XOBOL Private Sector Company Greece

Instituto de la Construcción de Castilla y León Other (Private non-profit scientific and cultural foundation) Spain



• NACE mappings with ESCO occupations

Consultation Files NACE mapping



Thank you!

The ESCO Secretariat is always available to support implementers.

May you have any question, please contact us via email at
EMPL-ESCO-SECRETARIAT@ec.europa.eu, use our hashtag #ESCO_EU.

mailto:EMPL-ESCO-SECRETARIAT@ec.europa.eu
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