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Serves as a model 
for the kind of 
insight Internet 

data can empower

Applying Big Data to the Economy:

The insight was 
simple: the Internet 

provides vast 
amounts of real-time 
economic data—if 
you can collect and 

analyze it

Started as a 
reality check to 
official stats in 

Argentina

The Billion Prices Project



In addition, job 
postings provide 
insight into real-

world skill demands

What a Billion Jobs Can Tell Us 
vs. Traditional Labour Market Information

Because of that 
speed and detail, 
the data are more 

actionable
Greater speed, 

granularity 
compared to 
survey-based 
instruments



Big Data is best for 
understanding 

changes in detail

A Complement, not a Replacement

But will also be 
slower and more 

expensive

Traditional survey-
based sources will 
continue to be the 

best 
macroeconomic 

tools
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Topics

- Value of Big Data for LMI. Focus on OJV.
- What is Labour Market Intelligence?
- New sources, why?
- Big data for LMI
- Methodology



Q: Do You Know the Emerging Skills
In Your Labor Market?



Q: Do You Know Your Local *Skill* Gaps and What To Do About 
Them?



Continuously evolving 
Labour Market
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Digitalization of professions
Relevance of Soft skills
Internationalisation
New professions and skills emerging
Smart and Remote working
Impact of Covid-19 pandemic
Green transition

Context
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The changing world of work

A shared language between employers and job seekers:
• Employers post job openings with increasingly specific skill requirements to attract talent they 

need
• Job seekers create online profiles and resumes with increasingly skill descriptions to market 

themselves to potential employers

We’re in a skill-based economy



What is a skill?

● Anything that defines or describes someone’s 
knowledge and experience 
• Hard Skills 
• Soft (or Essential) Skills 
• Certifications 



“The skills needed now and for the future combine the
technical with the human: 

Programming + ethics 
AI + emotional intelligence
Logic + values or judgment 

While employers are scrambling for this new talent, postsecondary education is falling behind.”



Why Skills?
• Common language
• Equity
• Agile and precise
• Better understand talent 

supply & demand regionally
• Market & match talent to 

companies



This is where labour market data is critical!
• Official statistics are representative and robust, but can lack detail and timeliness
• They don’t give us the detailed picture, we need:

• More frequently updated - to track what’s happening now (e.g. Covid-19 Impact analysis)
• More granular and adherent to real and current market terms - capture emerging trends analyzing what 

companies are actually looking for

The solution?
Using data derived from online job 

postings





It’s the exact representation of what companies are looking in a given period:
Up to date: companies publish an announcement when they actually need to hire
Detailed: an announcement describes as well as possible the specific need, in terms of:

• Occupation needed
• Requirements (skills, experience, educational level,…)
• Working context (place, contract, sector, working hours,…)

Adherent to reality: market terms are used, both for occupation and skills. This helps
identify emerging terminology adopted by Market
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Why Job Posting Labour Market data?



New source of data
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Web Data ingestion is the process of 
obtaining and importing data from 

web portals and storing in a 
database Web 

portals

Labour Market
Intelligence
Database

Import Data
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Capture job 
market data

Tagging and 
structuring

A common 
language

Drawing 
conclusions

Data ontology allows for 
comparisons

Insight from in-demand 
skills and real-life career 

patterns

Collecting and decoding labor market data
Real-time job market data offer up-to-date insights not possible through 
traditional sources



Statistician

Data 
Scientists

Business 
Intelligence 

Analyst

60%

44%

82%

big data                    83%
graph                    66%
algorithms                    87%
develop                    33%
python                    99%
database                    51%

big data                    12%
graph                    33%
algorithms                    51%
develop                    -53%
python                    53%
database                    51%

big data                    12%
graph                    3%
algorithms                    -20%
develop                    20%
python                    23%
database                    77%

How do you (a human) classify a job posting in an 
occupation?



Big data and new considerations

Volume

Velocity

Value

Visibility

Veracity

Variery

Streaming data, 
milliseconds to 
seconds to 
respond

Structured,
unstructured, text,
multimedia

Terabytes to
exabytes of
existing data to
process

Uncertainty due to
data inconsistency
& incompleteness

Data is generally open to
anyone. Which raises
issues of privacy.
Security and provenance

Data philanthropy to high
value monetization



Structured 
Data
10%

Dark Data
90%

Why and how to use Cognitive Computing and Machine 
Learning?

90% of data is unstructured. Cognitive computing and machine 
learning help us to analyze and leverage on 100% of data: this 
techniques provide the tools to solve problems that couldn’t be 

solved before.



Labour Market Information and Intelligence

LMI is any quantitative or qualitative facts, analysis or 
interpretation about the past, present or future structure and 
workings of the labour market and the factors that influence it.

Economic and labour
market conditions

Education, qualifications, 
training and skills

Current and future demand 
and supply of labour and jobs

Vacancies and 
recruitment



Real-Time Labour Market Information 
System on Skill Requirements
Continuously evolving Labour Market



New dimensions and new metrics



● 3 Main goals

○ Monitor matching supply to current demand for skills

○ Support helping workers and enterprises adjust to change

○ Support the building and sustaining competencies for future 
labour market needs

Labour Market Information and Intelligence



• Famous study of Frey and Osborne (THE FUTURE OF EMPLOYMENT, Oxford)

• 47% of Jobs will disappear in the next 25 years.
• 65% of children entering primary school today (2017) will ultimately end up 

working in completely new job types that don’t yet exist.
• Huge implications in terms of skill requirements 

• Numbers are worrying  but are they really true?
• We need to implement several complementary tools for investigating these 

changes

Needs: new tools for LMI



Why Big Data Analytics for LMI?

• Lacking data on skill demands by employers
• Conventional methods are

• expensive
• suffer from time lags
• focus on specific types of skills
• Surveys are rigid and lengthy tools

• Forecasting tools to identify the most relevant trends
• But forecasting tools are necessarily imprecise about the features and skill requirements of the jobs of the future

• Useful
• Understand the real market demands

• Inform career mobility and training choices
• Fine-tune training offer



• Detect the change in the labour market as it occurs
• Real time tools
• Analyse in real time labour demand
• Download, classify and analyse millions of vacancies posted on the web 

in a multi-country and multi-language setting

Application of Big Data Analytics
Real Time Labour Market Intelligence



Why skills anticipation?

• Labour market and skills intelligence (LMSI) informs on current and 
future labour market trends and skill needs

• Labour market actors identify and prepare for future skills needs
• Systematic process, linked to strategy
• Reduce skill mismatch
• New policies



Application of Big Data Analytics
Real Time Labour Market Intelligence

Real-time analysis, with the 
ability to reduce time-to-market 
analysis and decision-making

Fact-based decision-making: 
Organized labour market assessment 
to support decisions based on 
observed data

Web Lab Market monitoring, to 
observe the evolution of the Web 
job market

Multidimensional analysis to 
analyse the market by varying size 
(territory, industry, skill, etc.) and 
granularity.



Big Data Analytics in Action

Sensors Models Policy Makers

Raw data from the 
web

Algorithms analyzing raw 
data to

extract predictive 
information needed to
take better decisions

Automatic or manual 
action that interact with 

the context

Sensors receive information from the
field after the actuations



Collecting the Data
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Nowcasting the Number of Job Vacancies

Source: 13-14 June 2019, Expert workshop – Fernando Reis



Methodological background
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KDD – Fayyad, 1997

Huge amount of data 
(Terabytes)

Unstructured data 
(plain text to be processed)

Real time data

Data is noisy, 
uncontrolled



Key components

● Data ingestion: collect raw data from OJV in both structured and unstructured (raw text) formats

● Data processing: classify data through machine learning techniques

● Data analysis: extract information from data and make it available through 

visualization



Identifying Future Skill Demands
A Range of Lenses for Tracking Emerging Trends

Top IT Skills
(Total postings)

Highest Paying IT 
Skills 

(Mean advertised salary)

Fastest Growing IT 
Skills 

(24 month projections)

Hardest to Fill IT 
Skills

(Mean posting duration)

1. SQL Zookeeper TensorFlow Public Cloud Security

2. Java TensorFlow General Data Protection 
Regulation (GDPR)

Infrastructure as a Service 
(IaaS)

3. JavaScript Scala Kubernetes Cloud Technology 
Architecture

4. Linux AWS Redshift Spring Boot Cloud Infrastructure

5. Python AWS DynamoDB Webpack Ansible

6. Data Analytics Go Programming Language 
(Golang) AWS Lambda Apache Mesos

7. Salesforce Pig Salesforce Lightning Data Protection Planning

8. C# Apache Mesos Redux Work Breakdown Structure

9. Scrum AWS CloudFormation Financial Microservices Hadoop Cloudera

10. C++ Deep Learning Apache Kafka OpenShift
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The retail industry, 
which to a large 

extent represents 
the consumers of 

AR/VR, has shown 
increasingly fast 

growth in demand 
after 20150
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AR/VR: Growth by Industry

Information Professional, Scientific, and Technical Services
Manufacturing Retail Trade
Health Care and Social Assistance

Evaluating skill demands of
Emerging Sectors
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Examples of growing demand for AR/VR in occupations

Video Game Designer Hardware Engineer Marketing Manager

Product Manager Market Research Analyst Mobile Applications Developer
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What Is the Best Transition?



39

What Is the Best Transition?



LMI for Education



Skills Foresight

https://emiliaromagnainnodata.art-er.it/skills-intelligence-emilia-romagna/

https://emiliaromagnainnodata.art-er.it/skills-intelligence-emilia-romagna/


Informing the Public
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Cyberseek.org tracks cybersecurity 
demand in the United States and provides 
interactive career pathways for jobseekers 
and students.



Industries
Tunisia

https://public.tableau.com/authoring/ETF-BigDataLMI-Tunisia/Time#1

https://public.tableau.com/authoring/ETF-BigDataLMI-Tunisia/Time


Integrating with Traditional Data Sources
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Tracking “hot technologies” in the market to identify elements that are 
missing from the official taxonomy

Supplementing its Occupational Requirements Survey with activities, 
skill demands, and role qualifications, reducing research cost while 
improving survey questions

Developing with Nesta a proof of concept for a national skills 
taxonomy and additional LMI products

Creating models to analyze job posting data in all EU 
languages

Tracking and responding to posted demand
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Big Data for LMI
Summary

New sources
• Official statistics are representative and robust, but can lack

detail and timeliness
• We need more ore frequently updated, fresh data
• We need more granular data to capture the real demand

Big Data For LMI
● Data derived from web job postings is the answer
● Up to date, detailed, adherent to reality
● Unstructured data, we can decode the DNA of the

occupations by observing the skills required


