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Topics
New angles of analysis based on OJV databases:

- Demand for digital skill

- Demand for green skills

- Demand for remote work 

- Difficulty to fill index



Beyond "traditional" variables
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How widespread is the demand for Digital Skills?

How Green Economy is evolving in the countries of interest?
How much Remote Work is present in each Labour Market?
How difficult is it to find a professional? Or a skill?

New 
analytical 
questions  

Occupation Education 
level

Sector / 
industry 

Knowledge, 
skills, 

attitudes

Contract 
type Experience Place New 

dimensions



Demand for digital skills
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Demand for digital skills
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How widespread is the 
demand for Digital 

Skills?
Demand for Digital Skill 
in online job vacancies

Which taxonomy to 
use?

ESCO Skill Taxonomy v1.1.1 
introduced digital skills

Technical Report: Digital Skills and Knowledge Concepts: Labelling the ESCO classification

https://esco.ec.europa.eu/system/files/2022-10/Digital%20Skills%20and%20Knowledge%20-%20Labelling%20ESCO.pdf


ESCO Digital Skills and Knowledge Concepts
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The work on digital skills in ESCO 
started with the integration of the 
European Digital Competence 
Framework for Citizens 
(DigComp) in the skills pillar in 
ESCO v1.0.0. 

DigComp framework represents a 
complete summary of the skills 
needed in the digital environment



ESCO Digital Skills and Knowledge Concepts
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DigComp framework does not have the granularity of ESCO 
skills. For this reason, the DigComp definition of digital skills 
was adopted by the ESCO team to distinguish and label the 
digital concepts among the almost 14,000 ESCO knowledge 
and skills.

Digital competence involves the confident, critical and responsible use of, and engagement 
with, digital technologies for learning, at work, and for participation in society. It includes 
information and data literacy, communication and collaboration, media literacy, digital content 
creation (including programming), safety (including digital well-being and competences related 
to cybersecurity), intellectual property related questions, problem solving and critical 
thinking. (Council Recommendation on Key Competences for Lifelong Learning, 22 May 2018, 
ST 9009 2018 INIT).

Following this definition during 2022, 1,201 ESCO skills and 
knowledge concepts was labelled as digital and released in 
ESCO v1.1.1 and are available in 28 languages.



Skills extraction
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ESCO Digital Skills

Information extraction

Search for ESCO Skills 
and Knowledge

Identification of online 
job vacancy language

Identification of Digital 
Skills



Terms extraction - example
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Search for ESCO 
Skills and Knowledge

Identification of online 
job vacancy language

Identification of 
Digital Skills

Use Microsoft Office
Microsoft Access

SQL
Data management

Collaborate through 
digital technologies

Leading and 
motivating

Develop staff
Adapt to change
Tolerate stress

Project management
WordPress

English

Use Microsoft Office
Microsoft Access

SQL
Data management

Collaborate through 
digital technologies

WordPress



Results: “Digital skills” is a new dimension
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Occupation Education 
level

Sector / 
industry 

Knowledge, 
skills, 

attitudes

Contract 
type Experience Place Digital skills



https://solutions.lightcast.ioResults: Digital skill dashboard
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User: 
training@etf.com
Password: 
ETF_training_2022

https://solutions.lightcast.io/


Demand for green skills
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https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

Demand for green skills
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How Green Economy is 
evolving in the countries 

of interest?
Demand for Green Skill 
in online job vacancies

Which taxonomy to 
use?

ESCO Skill Taxonomy 
was no longer enough

Need for a design 
phase

What reference 
framework?

The “European Green Deal”  

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en


The "European Green Deal"
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Ensuring coherence with the 
"policy areas" in which the 
"European Green Deal" is 
articulated, we defined seven 
declinations of green skills for 
this project.



15

● Environment and sustainable tourism: the skills related to 
the management of forests and maritime areas, 
environmental protection, and management of loss of 
species and ecosystems as well as their exploitation through 
sustainable forms of tourism.

● Sustainable agriculture: the skills necessary for the 
development of sustainable agriculture for producers, 
consumers, and the environment. 

● Sustainable construction: the skills to initiate a process of 
renovation and new construction that improves the energy 
efficiency of buildings and brings building design in line with 
the circular economy.

ETF Green Skill families
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● Sustainable economy: the skills related to the concept of 
circular economy.

● Sustainable energy: the skills needed to change energy 
production by replacing current energy sources with 
renewable energy sources.

● Sustainable production: the skills needed to modify current 
production styles by reducing the environmental impact of 
companies.

● Sustainable transport: the skills related to the reduction of 
emissions caused by transport both with the use of 
innovative fuels less polluting and with forms of mobility 
sharing.

ETF Green Skill families



Terms set definition
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Framework reference
the “European Green 

Deal”
Definition of seven 

Green Families
What are the key words 

to search for?

Two step approach Selection by Domain 
Expert

Validation and 
integration by Country 

Experts



Terms set definition - example
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Environment and 
sustainable 

tourism:
- environmental 

protection
- green tourism

- habitat restoration
- sustainable tourism

Sustainable 
agriculture:
- climate smart 

agriculture
- conservation 

agriculture 
- aquaponics

- precision agriculture

Sustainable 
energy:

- carbon neutral fuel
- energy conservation

- solar power 
- wind generator

• The set does not need to be limited to skills-like terms, but can include general terms 
that can be found in postings’ text and can be linked to green economy (e.g., Solar 
power)

• The set of terms is language dependent: each language has its own terms, localized 
and reflecting specific terminology and culture



Terms extraction
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Definition of seven 
Green Families

Definition of Green 
Terms

Information extraction

Search for Green Terms

Identification of online 
job vacancy language

Association with Green 
Family



Terms extraction - example
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Search for Green 
Terms

Identification of online 
job vacancy language

Association with 
Green Family

Cleantech
Renewable energy
Energy efficiency
Clean technology

Energy saving
Energy storage

Combined heat and 
Power

Solar PV
Wind generator

English

Sustainable 
production

Sustainable energy



Results: “Green skills” is a new dimension
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Occupation Education 
level

Sector / 
industry 

Knowledge, 
skills, 

attitudes

Contract 
type Experience Place Green skills



Results: Green skill dashboard
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https://solutions.lightcast.io

User: 
training@etf.com
Password: 
ETF_training_2022

https://solutions.lightcast.io/


Demand for remote work
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In the title

Is a benefit?
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Is a job location?

Flexibility?



Demand for remote work
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How much Remote 
Work is present in each 

Labour Market?

Presence of remote 
working mentions in 
online job vacancies

What are the key words 
to search for?

Two step approach Selection by Domain 
Expert

Validation and 
integration by Country 

Experts



Terms set definition - example
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English:
- home based

- work from home
- remote work
- home office

Ukrainian:
- працювати вдома

- дистанційна робота
- робота з дому

- телеробота

Italian:
- smartworking

- telelavoro
- lavoro da remoto

- lavoro agile

• English, Ukrainian, Italian, Polish, Czech, Estonian, French, German, Latvian, 
Lithuanian, Slovak, Spanish and Russian taxonomies were defined.

• The set of terms is language dependent: each language has its own terms, localized 
and reflecting specific terminology and culture



Terms extraction
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Definition Remote Work 
related Terms

Information extraction

Search for Remote 
Work related Terms

Identification of online 
job vacancy language



Terms extraction - example
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Search for Remote 
Work related Terms

Identification of online 
job vacancy language

Home based

English



Results : “Remote work” is a new dimension
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Occupation Education 
level

Sector / 
industry 

Knowledge, 
skills, 

attitudes

Contract 
type Experience Place Remote 

Work



Results: Remote work dashboard
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https://solutions.lightcast.io

User: 
training@etf.com
Password: 
ETF_training_2022

https://solutions.lightcast.io/


Difficulty to fill index
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Difficulty to fill index
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How difficult is it to find 
a professional? Or a 

skill?
Difficulty to fill index How can we measure 

this indicator?

Using proxy variables Duration of the 
publication

Advertised salary



Choosing the proxy variables
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The Difficulty to Fill (DTF) methodology involves 
two proxy variables, Duration of the publication 
and Advertised salary.

With these two variables we estimate the time to 
fill (TTF) a job position and the salary premium 
of this job position due to the occupation 
demanded or the requirement of a particular skill.

The idea behind choosing these two variables to measure the difficulty to fill is that an increase in the 
time it takes to find the right candidate and an increase in the salary premium for the job position go 
hand in hand with an increase in the difficulty of finding a professional or a skill.

xkcd.com



Calculation of the difficulty to fill index
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1. Time to Fill (TTF):
• Compute the duration of job postings online by occupation or 

skill.

• Normalize the duration using max/min scaling. This step 
ensures that the TTF values are within a standardized range.

2. Salary Premium:
• Calculate the salary premium by finding the difference between 

the average salary for a particular occupation or skill and the 
average salary in the area during the same period.

• Normalize the salary premium using max/min scaling. This step 
ensures that the salary premium values are within a 
standardized range.



Calculation of the difficulty to fill index
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3. Difficulty to Fill (DTF):
• Multiply the normalized salary premium by the normalized time 

to fill.

• This step gives a combined metric for each job position or skill, 
representing both the salary aspect and the time it takes to fill 
the position.

4. Percentile Rank Distribution:
• Distribute the DTF values based on a percentile rank 

distribution.

• This step categorizes the DTF values into percentiles, providing 
a relative ranking of job positions or skills in terms of difficulty to 
fill.



Results : “Difficulty to fill” is a new index
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Occupation Education 
level

Sector / 
industry 

Knowledge, 
skills, 

attitudes

Contract 
type Experience Place

Difficulty to 
fill (DTF)



Results: Difficulty to fill Index - Occupation (Ukraine)
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Very Low                                Medium                                Very High

Most in-demand occupations

Most difficult to fill occupations



Challenges and Considerations
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1. Data Quality and Availability:
• The accuracy of the methodology depends on the availability 

and quality of data related to job postings, salary information, 
and time-to-fill metrics.

2. Normalization Techniques:
• The choice of normalization techniques (in this case, max/min 

scaling) can impact the results but permit us to compare 
results.

3. Interpretability:
• Interpreting the significance of the normalized DTF values is 

not straightforward. To facilitate understanding, we can use a 
quadrant approach, combining the DTF with other variables.



Quadrant approach (Italy - Cyber Security, skills analysis)
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