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Something has been 
changing….



Two main factors responsible of LM changes

Structural changes related to Macro Trends
• Technological innovation is reshaping jobs towards

the realisation of a digital revolution
• Population ageing: 65y+ doubled worldwide

between 1990 and 2020
• Work mobility: 20% of the European workforce was

born in a Country different from the working one
• Sustainability is growing within job demand asking

for green skills
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LM is changing fast in terms of

Jobs

• Digitalisation and the rise of technology is reshaping jobs: several jobs are 
disappearing while novel jobs are emerging; 

• of these some are simply a variant of existing jobs, others are genuinely new jobs that
were non-existent until a few years ago. 

Skills

• Skills and competencies are reshaping jobs even more: digital skills, soft skills 
along with green skills are growing in importance in many jobs, even for those not
related to technology or the environment as well.

• Skills define the job, and not the vice versa
• Lifelong learning: Upskilling/reskilling are even more important

Substitution

• The impact of technology and robotisation is affecting the labour marketing, 
exposing jobs with low level of «thinking skills» and «manual dexterity» to a high 
probability of being robotised in the next few years, even partially [Frey and Osborne, 
2017]
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The need for knowledge on labour market

Monitoring occupations and skills…

• The need for knowledge to monitor and understand labour
market dynamics promptly and to define policies timely
becomes key for workers, companies, LM operators and
policymakers

• In such a dynamic environment, observing Skill changes
requested by companies is key to sustaining an inclusive
labour market reducing the skill mismatch
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How AI and Big Data 
Analytics can contribute?



Knowledge 
Discovery
& Reasoning

Database

Machine Learning

Statistics Pattern 
Recognition

Artificial
Intelligence

Big Data is the fuel of AI

Artificial intelligence (AI) 
refers to systems that

show intelligent behaviour: 
by analysing their

environment they can 
perform various tasks with 
some degree of autonomy
to achieve specific goals.

European Commission. AI 
for Europe (2018)



Big Data: large-scale data, usually having a varied and complex structure. They 
Big Data Analytics (BDA): processing big data and looking for valuable information, 
correlations and patterns within them.

The use of BDA to support decision making
requires a paradigm shift (not a
replacement!) in the way decisions are
made, moving from deductive reasoning to
inductive reasoning.

Both deductive and inductive approach
are needed!

A paradigm shift



Big data challenges



The big data lifecycle



Transforming LM Information into Knowledge

Data transformation and 
cleansing
Identify duplicated job 
ads

Classification
Use Machine 
Learning approaches 
to classify Job ads 
according to 
ISCO/ESCO 
classification systems

Skills extraction
Use top AI algorithms to 
extract, recognise and link 
skills to existing ESCO ones

Data Visualisation
Knowledge representation 
of data evolution over time 
by means of data 
visualisation paradigms,
having in mind the 
stakeholder peculiarities 
and abilities in reading the 
data  

Source Raking and Scraping
Collect data from selected and 
trusted sources only!



Let’s see some real 
examples
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Index of Change: how skill demand changes over time
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Index of Change: how skill demand changes over time
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New Emerging Skill: A Human-in-the-loop tool to 
identify novel skills
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Skill2job: Support citizens and operators for 
upskilling and reskilling

Key elements:
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Tell me your skills: ! "#$%&$'(( ! %'()*+,*$-&.)/( ! -%#0'&.#1#(.#&

Which is your current role? 2-$3'1)+*45&'/)-6)(1



Skill2job: Support citizens and operators for 
upskilling and reskilling
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Tell me your skills: ! "#$%&$'(( ! %'()*+,*$-&.)/( ! -%#0'&.#1#(.#&

Which is your current role? 2-$3'1)+*45&'/)-6)(1

Importance of skills you hold within 
your job
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!"#$ "%&'( #)&*+*&,- to estimate how – and to what extent – sources overalp in terms of duplicated OJAs, and to provide a replacement policy to deal
with bizantine sources

."/&(0& - A selection of countries to be analysed
Output:
1. Analysis of overlap country-by-country
2. Compute the marginal contribution of sources (i.e., the minimal list of sources to be included that maximises the coverage)
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Look! For UK-19 7 sources out of 15 are enough to cover 90+% of Web 
labour market
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