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Workshop 1: Big Data for LMIS: Digital and Green 
Analysis

Session 2
Big Data for LMIS - for skills demand analysis. Main concepts and 

methodological framework. Database. Dashboards to navigate the data.



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



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



● Talent shortage
○ - Digitalization of professions
○ - Relevance of Soft skills
○ - New professions and skills emerging

● - Green economy and sustainability
● - Artificial intelligence 

What are the impacts on the Labour Market?

Some of the 2024 Key Trends 



Using Online Job Postings for many reasons:

● Up to date
● Detailed
● Adherent to reality

How observe these impacts?



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



Big Data for the Labor Market: Sources, Uses and Opportunities (APEC Secretariat, APEC Policy Support Unit)
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Topics

- Value of Big Data for LMI
- Main concepts and methodological framework
- Skills demand analysis
- Dashboards to navigate the data



Constantly changing labour market:

● Skills Evolution
● New Emerging Occupations
● Job Automatisation
● Mobility
● Remote Working
● Artificial Intelligence

Motivations
Labour market changes
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Improving skills needs analysis: the 
foundation of skills development

● Up-to-date information

● Information aligned with market demands

● Prediction can be done to anticipate trends



Example of applications: Skills Change Index





Structured
data

Unstructure
ddata

Noise



Challenges

Retrieval and analytics
• High volume 
• High frequency velocity
• Many formats variety, 

noise 
• Duplications
• No control over reference 

population veracity

High interest 
• Observe micro-level 

labour demand (with 
some caveats)



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



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



Main concepts and 
methodological framework
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Methodology

Source systems StorageCollecting
& transform

Provisioning Application and 
analytics

What are the emerging skills and 
competencies in the labour market?

Question

- Negash, Solomon, and Paul Gray. "Business intelligence." Handbook on decision support systems 2. Springer, 
Berlin, Heidelberg, 2008. 175-193.
- Fayyad, Usama, Gregory Piatetsky-Shapiro, and Padhraic Smyth. "From data mining to knowledge discovery in 
databases." AI magazine 17.3 (1996): 37-37.



How draw meaningful insights 

Turning big noisy data on job postings into clear and actionable data points
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Sourcing and 
scraping

Machines trawl across 
websites looking for things 
that look like job postings, 
and then taking the data –
we avoid aggregators and 

seek original sources

Parsing

Broken down into what 
machines identify as likely 

important information 
elements – job title, 

salary, company, location, 
body text – to give a 

structure to each posting

Quality 
filtering

Some of the things that 
look like postings just 

aren’t (e.g. they’re 
training courses), and 
so we apply filters to 
take them out of our 

source.

Deduplication

Websites repeat the 
same postings! We 
deduplicate daily 

across whole database 
– using job title, skills, 

period, employer name, 
location.

Final dataset

One unique posting for 
each opening, and key 
information such as job 

title, occupation, 
location, employer, 

skills, pay extracted.



Identifying reliable online job boards

A data-driven approach of more relevant job posting sources

A Landscaping activity is 
performed to produce a list of 
sources (web portals) that are 
relevant for the Web Labour Market 
in a given country.

International Labour Market Experts 
validate this list, that will become the 
initial step of the LMI System

Mezzanzanica, Mario, and Fabio Mercorio. "Big data for labour market intelligence: An 
introductory guide." European Training Foundation (2019)



= 2512 Software Developer

ADB Shell Engineer

Android Developer

Senior Engineer – Android 

Mobile Dev

JavaScript, XML, 
StrutsLinux Mobile

• Occupations: ISCO - International Standard Classification of Occupations
• Skills: ESCO - European Skills, Competences, Qualifications and Occupation
• Location: NUTS and ISO
• Educational Level: ISCED 2011 - International Standard Classification of Education
• Sector: NACE - Statistical classification of economic activities

Conventional and New data: speaking the same language
Data classification using AI and Taxonomy

WIH-CONF CEDEFOP\EUROSTAT 2023  – Unlocking the Power of LLM Models: Streamlining Job Postings Classification Using 
ISCO08 and ESCO Taxonomies Pelucchi Mauro Perego Simone



Job title = Data Scientist

The role of AI in Lightcast
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Industry Occupation Type of 
employment Geography Time Skills

Job Postings | Key dimensions

Job Title Wage Experience
Education 
required or 
preferred

Certifications Employer



Skills demand analysis
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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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What Is the Best Transition?



LMI for Education



Skills Intellence - ART-ER
Emilia-Romagna (Italy)
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Skills Intelligence & Talent Manifesto

- New models for skills projections and difficulty 
to fill occupations

- The future skill gaps in the local market

- Talent Manifesto, a public policy, to attract 

talented individuals

- Enhance the region's workforce by bridging the 

gap between demand and supply of skills

ISCO08 Occupations Recall%
Difficulty to 
Fill ESCO Occupations Recall%

Mechanical technicians 6.81% MEDIUM
Mechanical technician 7.37%
Production technician 3.31%
Mechatronic engineer technician 1.96%

Specialized engineers 4.45% HIGH
Quality engineer 8.23%
Test engineer 5.17%
Project engineer 3.74%

Mechanical engineers 5.82% HIGH
Mechanical engineer 17.90%
Automotive engineer 16.97%
Equipment designer engineer 0.40%

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

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


The transition to a greener economy

INVESTMENTS MEANS 
INCREASED JOBS DEMAND AND 
CHANGING SKILLS NEEDS

Top 5 green skills in 
Germany in 2022

Renewable energy

Energy supply

Recycling

Waste management

Photovoltaics



AI disrupting the way we work? 

AI RISING FAST



https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231214-3

https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231214-3






Dashboards to navigate the data
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Inform decision makers and practitioners

Use billion job postings to inform on skills development

Research 

• Understand how 
students (to look for a 
job) and employers (to 
hire) are using internet

• Analyse coverage of the 
country\region

Develop ideas 
and plans

• Identify dimensions, 
metrics and clusters

• Identify new emerging 
occupations and skills 
needs

Test ideas and 
plans

• Obtain feedback from 
employers, training 
providers, students

• Improve the data 
navigation paths 

Action

• Apply metrics to 
decode bilions of job 
postings in synthetic 
key indicators



https://solutions.emsibg.com/?pc=x$fhADtD*cu$BjY9

https://solutions.emsibg.com/?pc=x$fhADtD*cu$BjY9


Thanks !

Mauro Pelucchi - Head of Data Science -
mauro.pelucchi@lightcast.io

Anna Clara Gatti – Data Analyst –
anna.gatti@lightcast.io

mailto:mauro.pelucchi@lightcast.io
mailto:anna.gatti@lightcast.io

