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Our mission is to use labour market and
skills data to inform and connect people,
education, and employers, within the
context of regional economies.
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and methods.

EDUCATION

PEOPLE

EMPLOYERS




atey 1

((llﬂl\rl\.vr/y /:,h_

Yoda a @ite covhaer © GNQ = O

o QNG e o NQ ) CNQ® devem etar
\igados ao fisterma
de @lhg\(‘g@lau\
uhiiy watet emprasas, ok

R

Skills, qualifications and labour market information: innovative data

and methods.




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

Skills, qualifications and labour market information: innovative data
and methods.



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

Skills, qualifications and labour market information: innovative data
and methods.



Continuously evolving
Labour Market

Context

Digitalization of professions
Relevance of Soft skills
Internationalisation

New professions and skills emerging
Smart and Remote working

Impact of Covid-19 pandemic

Green transition



The chaging 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

Skills, qualifications and labour market information: innovative data ‘
and methods. ‘



What is a skill?

. Anything that defines or describes someone’s

knowledge and experience
Hard Skills

Soft (or Essential) Skills
Certifications
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“The skills needed now and for the future combine the
technical with the human:

Programming + ethics > Stradainstivte 1| Emsi
Al + emotional intelligence
Logic + values or judgment

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



Why Skil
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« Common language

Equity
Agile and
Better unc
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supply & demand regionally

Market & match talent to
companies
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New questions New sources

Google

is santa claus real? X n

Open Data Community The Easiest Way to Explore,
for Ocean Professionals Discover, & Share Ocean Data

ALL VIDEOS IMAGES NEWS MAPS airbnb
“It is time to make everyone believe in e '

Santa Claus, as Father Christmas is in

. zon dash
fact a real person, but he doesn't reside a@_a,von dwd%
in the North Pole - he lives on Long ——

Island. Mr. Claus, who was born Frank,
legally changed his name to Santa

Claus over 20 years ago and his wife of ﬂ'qht[gqu!n%ﬁ .
23 years is perfectly fine with @ PLANET OS

it.” Dec 22,2015

Santa Claus Is Real and He Lives on Long Island
- Inside Edition
Inside Edition > headlines > 13751-santa-...

fitnesspal '

About this result ® Feedback



New questions? We need new sources...

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



While structural data define skills related to job titles and occupations,
skill shapes define roles based on skills that cluster together as they evolve in the job market.

Taxonomic Approach Skill Shape Approach

Related by category

Categorized by relationship

19-0000 Life, Physical, and Social Science Occupations

19-1000 Life Scientists

19-1011 Animal Scientists
19-1012 Food Scientists and Technologists
19-1013 Soil and Plant Scientists

19-1021 Biochemists and Biophysicists
19-1022 Microbiologists
19-1023 Zoologists and Wildlife Biologists

19-1029 Biological Scientists, All Other

19-2000 Physical Scientists
19-2011 Astronomers
19-2012 Physicists
19-2021 Atmospheric and Space Scientists

Source: U.S. Bureau of Labor Statistics, Emsi Profile Analytics 2019
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Ukrainian Interpreter - Remote

Lingoland

London

Remote

£1,000 - £2,000 a month - Freelance

Apply now O

Job details

Salary
£1,000 - £2,000 a month

Job type
Freelance

Benefits
Pulled from the full job description

Flexitime Work from home

Full Job Description
We are hiring UKRAINIAN - ENGLISH INTERPRETERS!

We are looking for experienced interpreters who want to join an international company and be
a great help to the community.

Do you have one year of experience working as an Interpreter/translator? Do you enjoy what
you do? Would you like to be part of a dynamic team with solid possibilities of professional
growth? While making extra cash in your spare time? If so, we want to hear from you!

Job Overview:

The Interpreter provides interpretation for Limited English Proficient (LEP) patients, their
families, providers, and staff. The Interpreter advocates for LEP patients' access to the full
range of health care services providing intercultural mediation to assist providers in delivering
culturally sensitive patient care. A commitment to provide exceptional customer experience,
patient privacy & safety, and teamwork spirit is required for this position.

14 and methods.

Company Info

Follow

Get job updates from Lingoland

After you familiarize yourself with the following description of the position, you can click "Apply now"

and send us your resume and certificate in PDF or Word files.
Job Type: Freelance
Salary: £1,000.00-£2,000.00 per month
Additional pay:
* Commission pay
Benefits:

* Flexitime
* Work from home

Schedule:
* Monday to Friday

Application deadline: 18/08/2022
Reference ID: UKR984

Hiring Insights

2+ Hiring 5 candidates for this role

Job activity

® Employer reviewed job 8 days ago

® Posted 15 days ago

15 days ago

Skills, qualifications and labour market information: innovative data



New source of data

Web Data ingestion is the process of
obtaining and importing data from
web portals and storing in a
database

15 and methods.

P

Web
portals
;@ Import Data

Labour Market

Intelligence
Database

Skills, qualifications and labour market information: innovative data



What is LMI

Labour Market Intelligence (LMI) is simply insight, information
and intelligence about labour markets.

Information on:

occupations

iIndustries :
educational levels for occupations
workforce demographics

Giving your organisation the peace of mind that its
decisions are being made on a basis of ;
rather than assumptions or guesswork

Skills, qualificatio 1arket information: innovative ‘
d 1 dr

and methods.



https://www.cedefop.europa.eu/en/tools/skills-online-vacancies

Skills trends

Select a country: Select a skill classification:

(Multiple values) O*NET based

M | cepeFop

% change in demand by O*NET based skill classification level 1

Change between Q1 2022 and Q1 2021

% change in demand by O*NET based skill classification level 3

Judgment and Decision Making



https://www.cedefop.europa.eu/en/tools/skills-online-vacancies

Why Job Posting Labour Market data?

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

WOLLYBI

Lead Clinical Data Manager - Office or home based




Challenges

e Handle a huge amount of near real time data

e Data coming from web - Need to detect and reduce noise
e Multi language environment

e Need to relate to classification standards

e Find a way to summarize and present a wide and complex scenario



Unstructured Text
(implicit knowledge) Informatio

Retrieval

Informatio
extraction

Knowledge

Discovery Semantic

metadata

Semantic

Search/
Structured content Data Mining

(explicit knowledge)




Collecting Real-Time Labour Market Data

- : Collect & Tagging & Normalising
\' I :
Jscxllto %?t:s‘.e Deduplicate Postings to Generate
Job Postings Detailed Data

] Laboratory Technician 7~ * Job Title & Occupation

Bsyer MsterisiScience (BMS) is one of the leading producers of polymers and

L4 ] e rioh-pertomance plescs in North America and s prt o th bl Bayer MaterisiScience
By hig business with neary 14.700 employees st 30 sites around the word. Business sctities are

By gl bus] focused on the manufaciure of high-tech polymer mtersis and the development ofinnovative ° E I I l p I Oye r & I n d u Stry

it bus] foo] soluions for products used in meny areas of daiy Ife. The main segments served are the

bug] foo{ sol] sutomotive, electrical and electronics, construction, medical, and sports and leisure industres.

. .
sol sut] | Job description The primery responsibilty of this role is to produce and evaluste foam ° I e Ch n I C a | S kl I I S
au| | JoH semples in the lsboratory o support flexible foam spplication development, Bayer

Jo] sen] MterislScience (BMS) product quslity control, customer technical suppor, polyol, isocyanste

Jo| sen] Maf and process research & development programs, snd fiexible molded snd sisbstock foam
<an] Maf and resesrch & development programs

o  Foundational Skills

he + Producing lab-scale foams, testing of polyols, isocyanstes and additives for customer
Tnd - F| technical programs, process and product research programs and manufacturing support,
tex
p

-+ Troubleshooting and maintsining equipment needed for bench foam production and routine LY .

b oy ety o g s » Certifications
tea] - T foa] - Meintsining sppropriste logsinotebooks and other records including computer documents
14 foa - N ufiizing Excel, Word and PowerPoint programs to support project wrk:

foaq + N ufii] - Provide intemet end ofher informtion sesrches ss needed for problem salving

+ | uti] - P + Performing stoichiometric calculations for fom production using computer programs or ° H H
0 B i ucational rRequirements

. - P| her - Understanding and following EHS, SOPs and Responsible Care rules, reguistions and
. p| ned] - U] quidelines while maintsining good housekeeping and a safe work environment through
herf + U| guid perticistion in safety programs; .
+ | guid perf - Cspable of mansging multple tasks, working effecively with more than one technical ° EX e rl e n Ce Lev e I S
guid per] - ] supenisor, interfacing with other functions such as manufactuing and research personnel,

par] - o] sup] interacing directy with customers if needed, and providing timely foam resuts to sssure the

. Salaries




How do you classify a job posting in an occupation?

Data Scientist
W 0 20,445 reviews - Schaumburg, IL 60173

Softuare

— Developer

Microsoft SQL Server Data Management Data Warehouse Microsoft Powerpoint Microsoft Office SQL
Teradata

What you'll be doing...

We're looking for someone who can partner with the business to provide business intelligence from
understanding what's going on, identifying the right data, conducting research and doing analyses,
to coming up with insights and making recommendations. You'll be the expert for your product group
by providing the valuable data insights and reporting to guide their decision making. Plus, you'll
come up with the best ways to share the data in dashboards, presentations, and written reports-to B u S| ness
suit the need and the audience. The business insights you provide will help your product team run

DEiics and make betier decisions. e ———————— I n tel I Ig ence

« Leading the development and implementation of advanced recurring automated report and An al St
dashboard solutions in support of business objectives. y

Making strategic business decisions and recommendations on the appropriate data sources,
tools, and visualization and delivery methods to leverage the information.

Analyzing data and clearly communicating findings to stakeholders.

Identifying and recommending modifications to improve process efficiency for report and
dashboard delivery methods and automation.

« Partnering with internal stakeholders on reports and dashboards for enhancements and
modifications.

« Creating new business intelligence services and support to address emerging needs.

Skills, qualifications and labour market information: innovative data
and methods.
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Occupations as clusters of jobs

Database
Architect

Business
Intelligence
Analyst

Computer
Scientist

Skills, qualifications and labour market information®
and methods.

Software
Developer

Medical
Scientist

23



Occupations as clusters of jobs

Database
Architect

Business
Intelligence
Analyst

Data
Scientist

Computer

Scientist

Skills, qualifications and labour market information®
and methods.

Software
Developer

Medical
Scientist

24



Information Technology

Skill Hierarchy Sample: Web and Mobile

Mobile Development

Web Development

Android Development

JavaScript and jQuery

iOS Stack

Mobile Application Des
Mobile Applications
Mobile Platform Develc
Swift

Frontend Technology
Active Server Pages (A
Backbone.js
Cascading Style Sheet
Ccss

Django

Front-end Developmen
HTMLS

HyperText Markup Lan
Ruby on Rails

Android Software Deve

AJAX
AngularJS
CoffeeScript
Node.js

Cocoa

iPhone Software Devel
Objective C

Xcode

Deep, Multi-Tiered Ontologies for Data Analysis

Metadata Elements

« Skill Type

» Description

+ Demand

* Projected Growth
* Occupations Hiring
* Average Salary

* Industries Hiring

+ Employers Hiring
« Similar Skills



Big Data for LMI
Summary

New sources Big Data For LMI

- Official statistics are representative and robust, but can lack e Data derived from web job postings is the answer

detail and timeliness e Up to date, detailed, adherent to reality

e Unstructured data, we can decode the DNA of the
- We need more granular data to capture the real demand occupations by observing the skills required

- We need more ore frequently updated, fresh data

© 2022 Lightcast




4x4 Traction to explore the labour market

|

STRUCTURAL
LMI

@

JOB POSTINGS
ANALYTICS

52

PROFILE
ANALYTICS

LIBRARIES AND
TAXONOMIES
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Understand & Control for Variances

Job Postings vs. Employment Distribution by Occupation —
Germany Burning Glass - 2014

[ Eurostat - 2014
B Burning Glass - 2018

Managers
Il Eurostat - 2018

Professionals

Clerical support workers

Service and sales workers

Skilled agricultural, forestry and fishery workers

Craft and related trades workers

Plant and machine operators and assemblers

Elementary occupations

o
n
_
=5
—
N
[~
S

Employment (%)

BertelsmannStiftung

Skills, qualifications and labour market information: innovative data
and methods.

Figure 5.Ratio between vacancies (BGT) and employment contracts (SPES) by

occupation. 2018 — 2021 NEW DATA

ICT professionals

Chief executives, senior off...

Electrical and eletronic trad... 94 4
Business and admin. associate... 804
Admin. and commercial manag... 739

Production and s. serv. manag... 73.3

Business and administr prof... 56.7

Assemblers 56.1
Science and engineering prof .. 539
Hospitality, retail and other... 522
Health associate professionals 477
Stationary plant and machine... 46.0
Science and engineering assoc... 448
Metal, machinery and related... 443
Handicraft and printing workers 426
mean 376
Legal, social, cultural prof... 375
Health professionals 276
TIC technicians 179
Personal care workers 157
Sales workers 1.5
Building and related trades... 1.0
Clencal support workers 10.7
Legal, social, cultural ass... 93
Protective services workers 8.8
Food processing, wood work... 8.1
Personal services workers 6.8
Drivers and mobile plant op... S
Teaching professionals [ll 5.1
Market-oriented sk. agricult... 43
Elementary occupations J| 1.9
Market-oriented sk. forestry... | 0.1
Armed forces occuptions | 0.0

1409

1
0 90 100

Percentage
U Universitat Oberta
c de Catalunya

I
150



What Is the Best Transition?

CNC Operator

Manufacturing

Higher pay, more openings

Production
T niciar

Press / Press
Brake Operator

Grinder /
Sharpener

Machinist

Molding
/ Casting

. ess Related
Manufacturing Worker

Similar skills but
lower pay

Mdchine Operator Tool and Die Maker

Production Worker

CNC Programmer

Similar skills, better
pay, but few
openings

Pays more but
requires further
education

Packager

Skills, qualifications and labour market information: innovative data

and methods.




Education

Master | Provided skills | Current occupations of alumni | Job opportunities | Location | Company | Salary | Skills | Digital skills | Hard skills | Soft skills

Master Bl & Big Data Analytics Universita di Milano Bicocca

Target occupations and Alternative Labels Students
Artificial Intelligence Business Information M.. Cloud Computing Year
Al system designer Analista dati Cloud Architect 45 —
Artificial Intelligence Business Information Cloud Computing 48 50\40
artificial intelligence Manager Cloud Computing
designer Business Intelligence Consultant 27 35
Artificial Intelligence Developer Cloud Computing
Software Engineer Data Analyst Engineer
Data mining Cloud Computing 10 16
Data Scientist Strategist
2012 2013 2014 2015 2016 2017 2018 2019
Area Age
— | 2012
I
58%’ — B ————————————————————— 2013 |
— | — 2014 |
g%ié = —— 2015 |
e L — 201 |
I I — 2017 |

0% 10% 20% 30% 40%

w
(@]
O
>

60%  70%  80%  90%  100% 2013

2001 | ——

Skills, qualifications and labour market information: innovative data
and methods.



Skills Intelligence

o
FOCUS COMPETENZE

TOP 10 PROFESSIONI (ESCO LIVELLO 4)

ASSEMBLATORI NON CLASSIFICATI
ALTROVE

INSTALLATORI E RIPARATORI DI APPARATI
ELETTROMECCANICI

MODELLATORI E TRACCIATORI DI
MACCHINE UTENSILI PER LA LAVORAZIO..

CONOSCENZE

LINGUE [ 33,49
PRODUZIONE E PROCESS! NN 32.8%
ECONOMIA E CONTABILITA I 24.2%
INGEGNERIA E TECNOLOG.. | 21.2%
MECCANICA I 21.1%
COMPUTER ED ELETTRON.. | 17.0%
MEDIA E COMUNICAZIONE [l 2.6%
EDILIZIA E COSTRUZIONI | 0.7%
SERVIZIO CLIENTI E SERVI.. | 0.5%
AMMINISTRAZIONE D'UFF.. | 0.3%

STILI DI LAVORO

poatTasILTA/FLESS BILL. [ +s.5%
cooperazione | 29-3%
ArFiDABILITA [ 19.1%

pensiEro ANALITICO [ 12.1%
LeapersHip [l 8.8%
prOATTIVITA [l 7.1%

INDIPENDENZA [J] 3.29%
AUTOCONTROLLO | 0.7%

TOP 10 COMPETENZE PER TIPLOGIA

COMPETENZE SPECIFICHE

SOLUZIONE DI PROBLEMI N
GESTIONE DEL TEMPO - 9.0%

GESTIONE DELLE RISORSE
MATERIALI

2.7%

MONITORAGGIO | 0.1%

ATTIVITA LAVORATIVE

PENSARE IN MoDO CREAT.. | 5+ 3%
INTERAZIONE coN | com.. | 50.0%
PROMUOVERE E COSTRU!.. | 23.5%

VALUTARE LE INFORMAZI.. [l 5.4%

COMUNICARE CON PERSO.. [ 3.9%

GESTIONE E SPOSTAMEN.. [l 3.9%

GIUDICARE LE QUALITA DI.. Jll 3.6%

DOCUMENTAZIONE /REGI.. | 3.1%

CONTROLLO DI MACCHINE.. [I 3.0%

STABILIRE E MANTENERE .. | 2.4%

ANNUNCI PUBBLICATI NEGLI ULTIMI 12 MESI
7,026
VARIAZIONE RISPETTO A 1 ANNO PRIMA
41.6%
VARIAZIONE RISPETTO A 5 ANNI PRIMA
24.1%

STRUMENTI E TECNOLOGIE

sortwARE ANALITICI O S... [ N 5.4
sorTWARE DI GRAFICA O .. | I 7 5%

SISTEMI INFORMATICI D".. 4.8%
sorTwARE cAD (compuT.. [ 4.6%
sorTwARE cAM (compu.. [l 3.9%
LASER = 0.8%
OBJECT OR COMPONENT .. | 0.1%

ABILITA

ORIGINALITA 11.8%
FLUIDITA DELLE IDEE 7.2%

ESPRESSIONE ORALE 1.5%

ART-ER

ATTRATTIVITA
R 1 CEROCGCA
TERRITORID




The Green Economy

Green jobs are only a small share of rising green demand
Title-based and skills-based volumes of job postings for 'green' demands

== Green jobs == Green skills

o
(o))
£
=
17
o
o
(]
2
©
1]
(0]
S
[on
=

> 200,000

100,000

L — W
2017 2018 2019 2020 2021

Data: Emsi Job Posting Analytics



COVID-19 Shock
Tunisia

Oxford Stringency Index
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Skills, qualifications and labour market information: innovative data
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June 2021

Measure Names
B oxford Stringency Index
¥ web Job Postings

September 2021

December 2021
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Historical Trends and Demand Concentration Rates
Indicate Singapore, Ireland, France and Spain are
Countries to Keep on the Radar

Scaled Concentration of AI Demand per Person AI Demand Growth, 2019 -2021x%
Singapore 1,00 .
Ireland 0.57 620% Spain
United States e (47
GreatBritain e ———— 026 se5% (NN  France
Denmark messeee————— (26
Swizeriand  —— .25 se2o I 2y
Hong Kong mess——— 0 19
Netherlands S 0,18
Belgium m— 12 205% NN  Nctherlands
Canada w009
Germany  mmmmmmm 0,08 219% [N Gcmany
Austria 0,08
Australia e (08 145% _ Austria
Span mmmm 0,07
New Zealand mmm 0,04
South Africa mm 0,03 117% | I Be!gium
France mm 0,02
India m 0,01 61% [l Canada
ltaly m 0,01
Colombia 1 0,01 o
Y 42% [l GreatBiitain

Argentina 1 0,00
Philippires | 0,00
9 United States
0,000 0,200 0,400 0,600 0,800 1,000 ¢
Scaled Demand Concentration Value 700% 600% 500% 400% 300% 200% 100% 0%

Percent Change in Demand Between 2019 and 2021

35 “

* Note that there are only 10 countries for which this data is available



Top Al Skills are Here to Stay

Top Skill Demand by Year
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All of the top
demanded AI skills
have experience
positive growth
rates since 2019
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The rise of remote working has been accelerated by the pandemic — and

It appears it is

25

Job postings advertised as remote (%)
)
o

]
1

here to stay

Share of job postings advertised as remote

N
ol
1

o
|

Jan-19  Apr-19  Jul-19  Oct-19  Jan-20 Apr-20 Jul-20  Oct-20  Jan-21  Apr-21  Jul-21  Oct-21
Emsi Burning Glass 2022



Yet, a lot of the jobs
currently most in
demand continue to
be jobs that require in-
person presence

10.

Most popular occupations in job postings in the past year

United Kingdom

Software developers

Engineering
professionals not
elsewhere classified
Research and
development
managers

Advertising and
marketing
professionals

Social work associate
professionals

General office clerks

Sales and marketing
managers

Systems analysts

Nursing professionals

Personnel and careers
professionals

Germany

Manufacturing
labourers not
elsewhere classified

Freight handlers

Systems analysts

Shop sales assistants

Software developers

Administrative and
executive secretaries
Engineering
professionals not
elsewhere classified

Bartenders

Advertising and
marketing
professionals

Systems administrators

France

Shop sales assistants

Bartenders

Clerical support
workers not elsewhere
classified

Manufacturing
labourers not
elsewhere classified

Engineering
professionals not
elsewhere classified

Accounting associate
professionals

Business services

agents not elsewhere
classified

Research and
development
managers

Systems analysts

Physical and
engineering science
technicians not
elsewhere classified

Spain
Software developers

Business services
agents not elsewhere
classified

Stationary plant and
machine operators not
elsewhere classified

Commercial sales
representatives

Systems analysts

Shop sales assistants

Contact centre
salespersons

General office clerks

Administrative and
executive secretaries

Motor vehicle
mechanics and
repairers

Remote
In person

Italy

Freight handlers

Cleaners and helpers
in offices, hotels and
other establishments

Administrative and
executive secretaries

Shop sales assistants

Manufacturing
labourers not
elsewhere classified

Software developers

Draughtspersons

Engineering
professionals not
elsewhere classified

Advertising and
marketing
professionals

Assemblers not
elsewhere classified

" e



Demand and supply analysis

39 and methods.
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ur starting point...

ETF“‘" Labour Market Intelligence - Ukraine
Lo v — -~ T Lot bera e

Number of job vacancies collected Distribution by Release Date (date of publication of the OV)

2,040,520 . /

e Sl S Dt
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Location Education Experience

963,378 | |
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... and now?

e This is a starting point

o Big Data can provide us a gold
mine of information

e What we'’ve seen together is just
a starting point, the description
of what’s happening

e One defined a methodology and
a system able to collect and
classify Big Data, we can extend
our view and approach novel
analyses

‘ Skills, qualifications and labour market information: innovative data
‘ and methods.




Why?

e Demand analysis is one of the points of view of Labour Market

o« We can obtain additional and complementary information analyzing supply
side

o Offered skills
o Matching demand-supply

o Evolution of professional profiles



Supply side data source

Resumes
« Detailed
= Adherent to reality
« Up-to-date

« Unstructured

Social profiles (e.g. LinkedIn, Xing, ...)
= Detailed
= Adherent to reality
« Up-to-date
« Semi-structured
« Private source (data ingestion needed)




New data analysis paths

«  Supply analysis
- Most offered professions
Top trending skills
Geographies with the highest professional availability
Careers analysis

e See jtin action, with an Spain Students Outcomes example



Spain Students Carrers 4l Emsi ‘ ng{gslgq

Previous Occupation Current Occupation Next Occupation

| | | | | |

Day Reoccupation (group) Next Occupation

Prev Occupation

<30 <60 <90 <120
Not specified / Student Software Developer / Engineer [JJj | | Software Developer / Engineer
Web Developer - I I |
Intern/Trainee/Co-op Computer Programmer . I l Not Specified
Project Manager - I
Business / Management Analy.. . I | WebiBaveloper 1@
IT Project Manager - I
Mobile Applications Developer - l |
Waiter / Waitress . = = IT Project Manager 1.226
0% 50% 100%0% 50% 100%0% 50% 100%0% 50% 1
% del totale di... % del totaledi... % del totaledi... % del totale ¢
Computer Programmer Project Manager 1.218
Office / Administrative Assistant Computer Programmer 1.187
Sales Representative Business / Management Analyst 1.160

Computer Systems Engineer /

Architect s

Business / Management Analyst

Power Distributor / Plant Operator Mobile Applications Developer 610

Chief Information Officer / l ‘

Director of Information 570

8 - .y Technol
. @ SR o Technology

Project Manager
© 2022 Mapbox © OpenStreetMap



LMI for education — Employability Explorer

Goal:

Use Job Posting Labour Market data to support Universities in placement and
course reviews

How:

1. Map courses’ official document using Al techniques to extract the most proper
market terms associated to the course itself

2. Use extracted market terms to connect courses with labour market trends via
“‘Employability Explorer” interface

Skills, qualificatio 1axrket information: innovative d
and methods.



Methodological path

STEP 1
DATA SOURCE COLLECTION

DATA EXTRACTION

STEP 3
Al AND ESCO CLASSIFICATION

STEP 4
DATA VISUALISATION

°.Analysis of the courses description module, directly collected from the universities,

1
1
1
1
1
\

= ———-

0 Data cross-references with the Lightcast BG OJV Database, which collects millions

which include and describe all the HEIs educational offers in terms of objectives and
quality assurance systems

N e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e M e e e E e E e e e e e e e e e e E e e e e e Em e e e e e e e e e e e e e

N ————

of Job Vacancies published by companies on the Web, classified according to
ESCO and Lightcast legacy taxonomies using Al techniques

U

_——— e ———

_______________________________________________________________________________



Choose your course of interest

#+ableau

UNIVERSITA
DI TRENTO

By study programme

Artificial Intelligence Systems

|

Artificial Intelligence Systems

Cellular and Molecular Biotechnology
Energy Engineering

International Management

Materials and Production Engineering
Organization, society and technology
Philosophy and languages of modernity
Psychology

Select an analysis path

By occupation

Go to analysis

Powered by Emsi Burning Glass



Job postings trend

S,

438 UNIVERSITA Artificial Intelligence Systems I'Emsi ‘ burning
W2 DI TRENTO (All countries) ! Oglass
Job postings associated with the programme o
e . Study programme
Bachelor’s and Master’s Degrees: Artificial Intelligence Systems ArtificialInteligence Systams .
Country
Education area: Computer Engineering Alaitia E
Experience
Subject area: LM-32 (rue 5
Link: URL

177,160

Jan19 Mar 19 May 19 Jul19 Sep 19 Nov 19 Jan 20 Mar 20 May 20 Jul20 Sep 20 Nov 20 Jan21 Mar 21 May 21 Jul21 Sep 21 Nov 21 Jan22 Mar 22 May 22

“+ableau & Kk B

Skills, qualifications and labour market information: innovative data
and methods.



SR

): UNIVERSITA Artificial Intelligence Systems
ey DI TRENTO (All countries)

ik,

burning
@glass

o

Which jobs are most sought after? o

Study programme
machine learning engineer 75,60, | Atifical Inteligence Systems v

Country
All countries v
artificial intelligence developer [ NNNEGEGD ¢.7% Experience
(Tutti) -
artificial intelligence engineer I s 2
nip expert [ 4.3%
computer vision developer [l 1.6%
deep learning engineer [ 0.9%
robotics engineer [ 0.8%
computer vision engineer [ 0.8%
artificial intelligence specialist rOJ%
“+ableau & « @

Skills, qualifications and labour market information: innovative data
and methods.



ectors / Companies

Passa a "Sector/Company"

§..m,,% UNIVERSITA Artificial Inte”igence Systems M Emsi

7% DITRENTO (All countries)

burning
&qglass

Which companies and in which sectors are hiring figures coming out of the course?

Study programme

Information and communication
Artificial Intelligence Systems v

Country

Professional, scientific and technical activities
All countries v

Not specified
Experience

Manufacturing (Tutti) v

Administrative and support service activities

Financial and insurance activities

Wholesale and retail trade; repair of motor vehicles and
motorcycles

Education
Human health and social work activities
Transportation and storage

Other service activities

Public administration and defence; compulsory social security

Electricity, gas, steam and air conditioning supply I0_9%
Construction | 0.4%

Real estate activities |0.3%

Arts, entertainment and recreation |0.3%

Accommodation and food service activities |0.1%

Water supply; sewerage, waste management and 0.1%
remediation activities |

“#+ableau



Experience / contract

Searetems SecrSemEa contract/Experience m Seostsey “

BN UNIVERSITA

Passa a "Contract/Experience"

Artificial Intelligence Systems AlvEmsi | Burning

A" DITRENTO (All countries) ©glass
Which profiles are required? Which type of contract is offered? 0
Study programme
Junior Profiles (up to 2 years Artificial Intelligence Systems v
; 5.1%
experience)
Country
All countries v
. Senior Profiles 21.7% Experience
Required (Tutt) e
experience
Not specified 33.1%
Permanent
Temporary
Offered
contract
Self-employed
Other
“#t+ableau <« - @



HEERES sedor/compa o ContraCt/Experience SkiliMix Seoarepny “

osar,

4BY: UNIVERSITA Artificial Intelligence Systems I Emsi | Burning
%2 DI TRENTO (All countries) : ©glass
What skills are required?
Study programme
machine Iearning engineer Artificial Intelligence Systems. v
| Country

artificial intelligence developer
| Top 10 competenze

Click on a market term or skill category to see associated

artificial intelligence engineer ”
elementary skills

electricity
nlp expert
| automotive engineering
robotics engineer 53% operate brazing equipment
Market term: robotics engineer electronics
Skill category: Specialised skills
artificial intelligence specialist % of total required skills: 53% computational fluid dynamics
sensors

computer vision engineer
engineering principles

computer vision developer documentation types
| set production KPI

deep learning engineer engine components

W Specialised skills

Study programme 38% 19% 43% M Soft skills
Digital skills
“#+ableau < I

Skills, qualifications and labour market information: innovative data
and methods.



Geographical distributions

FIREHIS seaor/compa . C°“t'aCt/E"Pe"e“°e m Stcgtiety “

osar,

38 UNIVERSITA Artificial Intelligence Systems Emsi | Burning
87 DI TRENTO Blicountri=) ot ©glass

How are the job postings geographically distributed? o

Study programme

Country

Artificial Intelligence Systems v

Experience

Click on a country or region to filter data

All countries

0.9%  8.1%
7.5%
0.8%

75.3%

All regions

0.9% g1

%
7.5%

0.8%

B 75.3%
© 2022 Mapbox © OpenStreetMap ©2022 Mapbox © OpenStreetMap

“+ableau

Skills, qualifications and labour market information: innovative data
and methods.

All countries Y
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HERERSS sedor/company c°“t’aCt/E"Pe’ie“ce m Geography salary

oskar,

42X UNIVERSITA Artificial Intelligence Systems I Emsi ‘ burning
W2 DITRENTO (All countries) SEEMSE] oglass
What average salary is offered across countries? e
Study programme
R Artificial Intelligence Systems v
Country
All countries v
Experience
(Tutti) -

Click on a country to filter data

Salary information is extacted from
14,472 job postings

23.8%

The gray bars indicate fewer than 30 job postings
for the corresponding salary

“+ableau

Skills, qualifications and labour market information: innovative data
and methods.



LMI for education — Employability Explorer
Summary

PROGRAMME ALIGNMENT

Monitor the level of employability of current HEIs courses, by
highlighting skills and job profiles needed by companies;

Provide annual update to professors responsible for the
planning of HEIs courses, by revising the courses’ official
description document;

Update HEIs course contents in accordance with the skills
required by the labour market;

Provide job-demand insights related to the qualification in a
specific Country, in order to increase the internationalisation
of the University

CAREER SERVICE

Provide curricula development services, according to skills
and professional profiles mapped in the labour market;

Promote guidance services to students, by highlighting
geographical areas where skills/profiles are particurarly in
demand;

Support students in choosing their studies, giving them a
clearer view of learning outcomes and employment
opportunities.

© 2022 Lightcast




Examples of data platforms / data laboratories

Skills, qualificatior ir market information: innovative dat

58 and methods.
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Industries
Tunisia

Top 10 Industries (level 2)

Manufacturing (General)

Activities of head offices;
management consultancy
activities

1545

Office administrative,
office suppert and other
business support activities

1515

Telecommunications 1.043

Security and investigation
: 899
activities
nformation service
A 895
activities

Computer programming,
consultancy and related 716
activities

Motion picture, video and
television programme 641
production, sound recordi..

Insurance, reinsurance and
pension funding, except 640
compulsory social security

Financial and insurance 636
activities (General)

200 400 600 800 1000 1200 1400 1600

o

1.766

1800

Top 10 Industries (leve 2)

Manufacturing (General)

Computer programming,
consultancy and related
activities

313

Telecommunications

g

Activities of head offices;
management consultancy
activities

246

Food and beverage service 171
activities

Office administrative,
office support and other 157
business suppert activities

Human health activities 114

Information service
. 111
activities

Construction of buildings 101

Manufacture of food

products &1

100 150 200 250 300 350 400

o
wn
o

Skills, qualifications and labour market information: innovative data

and methods.
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Source Release Date

Location AnaIySis (Al) v April1,2020 D April30,2022

Location Language

French

English

Other languages

0K 10K 20K 30K 40K 50K 60K 70K 80K 90K 100K 110K 120K

Province

Tunis Tunis L'Ariana Sfax Monastir
El Monastir
Tunis
La
ad Ben Arous Ben
179 P _ Ben Arous Bizerte La

/ Tunis

\ Sousse

) Nabeul Nabeul Kairouan

Nabeul
7 Mahdia

© 2022 Mapbox © OpenStreetMap

H Time [ Location & Language [ Occupation  Occupation - Education B Industry 5 Skills To Occupation 4 CompanyFocus  EH Top companies H «



- - source Release Date
Occupation Analysis ~ SRR o somsozuz
Location Occupation (level 1)

Professionals Technicians and associate professionals [BEIEE KL ETe 2 ETE Managers
35,20% 25,64% 11,47% 7,34%

Craft and
Clerical support workers related
11,45% trades
workers
3,55%
Occupation (level 4) Working hours
el Software developers |, <.o77 -
Engineering professionals not elsewh.. | - -+c: uiime
31,46%
Contact centre salespersons [ N N - 320
t Administrative and executive secreta.. _ 5.014
Business services agents not elsewhe.. [ IENGNNNENGTNNNNEEEE 4517 Not Defined
Personnel clerks | NN - 310 58,41% Pf(;tl;'z;e
Systems analysts | 3.773 e
Clerical support workers not elsewhe.. _ 3.712
Accounting associate professionals | 3.442 Contract
Graphic and multimedia designers 3.202
\ \ Shop sales assistants 3.099 Not Defined Permanent
\ \ o ) ) ot Define 20,49%
\ { Advertising and marketing professio.. 3.051 34,99%
“-.‘ / Web and multimedia developers 2.690 A
.“\.“ Nalut Mechanical engineering technicians 2.670 . /
'_ A Research and development managers 2.569 7//_'_
] e : : C —1 Self Employment emporary

33,83%
© 2022 Mapbox © OpenStreetMap 0K 1K 2K 3K 4K 5K 6K 7K 8K 9K 10K 4,90% °



Source

Education Analysis”

Location

© 2022 Mapbox © OpenStreetMap </
Occupation (level 1)

Professionals Service and sales

35,20% workers
11,47%

Technicians and associate professionals Managers

25,64% 7,34%

B Time B Occupation Occupation - Education

fH Location & Language

HH Industry 3 Skills To Occupation

Release Date
v April 1, 2020 d

Education

Not available 19,60%
Primary education  1,33%
Lower secondary education 6,69%
Upper secondary education 6,16%
Pgst-secondéry 1,94%
non-tertiary education
Clerll(cal SEEES Short-cycle tertiary
WOrKers education
11,45%
Bachelor or equivalent 4,79%
Master or equivalent 22,90%
Craft
and
related
trades Doctoral or equivalent  0,90%
workers

0K 2K 4K 6K 8K

B CompanyFocus 5 Top companies

35,68%

10K 12K

D April 30, 2022

Experience

7,89%

No experience

Up to 1year 14,33%

From 1to 2 years 12,60%

From 2 to 4 years 20,67%

From 4 to 6 years 7,48%
From 6 to 8 years 4,27%
From8to10years 0,12%
Over 10 years 5,81%

Not Defined 26,82%

40K 50K ‘

oK 10K

20K 30K



Release Date

Source
[ ]
Industry Analysis s
Location Industry (Macro level)
;ci I Agriculture 389
3 ?/ =N
E\szw,\‘f
\
R
P
?l‘vk ;,)
\%_ i Manufacturing 18.164
N \\\ (
~_ A
2\
=)
//
f & Services 76.826
/ /
/ (
///
/ 1 oK 20K 40K 60K 80K
© Mapbox © OSM A
Industry (level 1)
Administrative and suppo.. 23.031
Information and communi.. |, 14051
Manufacturing |, 13 932
Professional, scientific an... | I N RN 12 016
Financial and insurance ac.. _ 7.148
Wholesale and retail trad.. 3.848
Public administration and .. 3.072
Accommodation and food .. 2.951
Construction 2.720
Human health and social .. 2.255
Education 2.138
Other service activities 1.975
Transportation and stora.. 1.548
Electricity, gas, steam an.. 1.171
Real estate activities 1.152
Arts, entertainmentandr.. 714
Agricolture, forestryandf.. 389
18K 20K 22K 24K 26K

oK 2K 4K 6K 8K 10K 12K 14K 16K

(8 Time EH Location & Language  EJ Occupation 5 Occupation - Education

fH Industry 5 Skills To Occupation

FH CompanyFocus

%

d D April 30,2022

Top 10 Industries (level 2)

Employment activities 10.819
Manufacturing (General) 8.136
Office administrative, office support and other 6.973
business support activities '
Activities of head offices; management 6.639
consultancy activities ’

Information service activities 4.215

Security and investigation activities 4.117

Telecommunications 3.907

Computer programming, consultancy and 3.209
related activities ’
Insurance, reinsurance and pension funding, 2.770
except compulsory social security '
Financial and insurance activities (General) 2.421
0K 2K 4K 6K 8K 10K 12K

H <«

£ Top companies



Skills Analysis -
Location Knowledge

Communication
Sciences

Customer and Personal
Service

Sales and Marketing

Computer Science and
Telecommunications

© Mapbox © OSM

Occupation (level 4)
Software developers | N s.977

Engineering professionals not elsewh.. | 5.488
Contact centre salespersons [ 5.320
Administrative and executive secreta.. [l 5.014
Business services agents not elsewhe.. [l 4.517
Personnel clerks [l 4.310
Systems analysts - 3.773
Clerical support workers not elsewhe.. - 3.712
Accounting associate professionals - 3.442
Graphic and multimedia designers - 3.202
Shop sales assistants - 3.099
Advertising and marketing professio.. - 3.051
Web and multimedia developers [l 2.690
Mechanical engineering technicians [l 2.670
Research and development managers - 2.569
Physical and engineering science tech.. [l 2.549
Web technicians [ 2.205
| 2.131
] 2.113

2. Ana

0K 5K

Mathematics and
statistics

Economics and
Accounting

Engineering and
Technology

Administration and
Management

Production and
Processing

Accountants

Information and communications tec.. |
Qalac and marbatina mananare

10K

Materials and Products

10K 20K 30K

Release Date

v April1,2020

Personal qualities

I
.
i
I
I

Adaptability/Flexibility

Creativity and
Innovation

Monitoring and
Leadership

Proactivity and
Determination

Indipendence

Responsability

Attention to Detail

Self Control and Stress
Tolerance

Enthusiasm

Critical/Analytical
Thinking

oK 50K 100K

Skills

Languages

Basic Computer Skills

Administrative and
Support Activities

Teamwork

Time Management

Problem Solving and
Decision Making

ICT Development

Quality Control and
Assurance

Project Management

ICT Administration and
Maintenance

OK

50K 100K

Tools and technologies

Office suite software

Enterprise resource
planning ERP software

Programming and
scripting languages

Development Tools

Digital multimedia
software

Computer Equipment
and Accessories

Data base management
system

CAD/CAM software

Application server
software

Operating system
software

OK

20K

D April 30, 2022

40K



Source

Company Analysis"”

Location

Setelct companies

(All)

Company focus

orange

unknown N 632

maibornwolff |

tunisieannonce

cpl jobs tunisia
manwork

mantu

force management
sdi

sofrecom tunisie
novocall

neoxam

geeks data consulting
ced

phoneact

rh pro plus

vneuron

leoni

partner recruitment
tanitoss

475
362
337
307
281
278
276
273

300 400 500

1495

Release Date

D April 30,2022

April1,2020

Occupation (level 4)

Software developers | 500
Engineering professionals.. | I, 701
systems analysts | N -5
web and multimedia deve.. [ NN 390
Information and communi.. [ NN 354
Contact centre salesperso.. _ 324
Research and developmen.. [ 264

Electronics engineers
Database and network pr..
Web technicians

Shop sales assistants
Administrative and execu..
Graphic and multimediad..
Personnel clerks

Industrial and production ..
Contact centre informatio..
Business services agents ..
Business services and ad..
Advertising and marketin..
Financial and investment ..
Clerical support workers n..
Physical and engineering ..
Commercial sales represe..
Mechanical engineering te..
Real estate agents and pr..
Management and organiz..
Statistical, finance and in..
Teachers’ aides

Personnel and careers pro..
Public relations professio..
Sales and marketing man..
Systems administrators
Technical and medical sal..

Accounting associate prof..
Cleaners and helners in of

203
165
129
127
126
123
120

116

107
101
96

91
86
85
85
81
80
78
72
67
61
59
59
59
59
56
52

ENn

100

200 300 400 500 600 700 800



Microcredentials Backed by In-Demand Skills

Cloud Computing

Offer cloud computing skills to current workforce in data modeling and
warehousing, marketing, and business applications (e.g Hadoop, Hive,
Spark, Docker, Azure, MongoDB, Amazon Elastic Compute Cloud).

Data Management

Offer data management microcredentials targeting
business professionals, particularly accountants
and business/financial analysts.

Actuarial Science

Offer microcredentials in actuarial
science to targeted bachelor's degree
holders in the insurance industry.

Data Warehousing/
Modeling
Offer specialized data

warehousing/modeling skills to
supply chain professionals.

Skills, qualifications and labour market information: innovative data
and methods.



Personalized Upskilling

Intro

= Help working adults inventory their

# Your Goals Skills for "Office Administrator"

SH Add Education @™ = CLICKONCETO  CLICK AGAIN TO INDICATE A = CLICK ONCE MORE TO

skills

X Your Skills

@ By Job Title

= Match them to jobs and identify

Microsoft Access Collections

skill gaps

= Recommend personalized learning

© Try another Job Title

paths for upskilling

MacBook
. a



Graduation First Job Second Job Third Job

Marketing,
Advertising and
Public Relations

Office and
Administrative
Services

e
.

Management

Journalism, Writing
"% and Communications

= ¥ Education

Human Resources
Business and
Source: Financial Analysis
Emsi resume qnd Bl CoRpany
profile analysis, 2018. and Rellglous Services
<> Strada Institute _a Accounting,
. and Services Tox and
A1'Emsi Financlal Services

"



