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Outline

* Challenges in Big Data for developing countries

 Some examples of the current ILO efforts
1. Combining different data sources: Skills for a greener future
2. Validating of results of qualitative studies on skills and trade

3. Adding granularity and “realtimeliness” by combining LFS and big
data

* Way forward on big data use for skills analysis



Challenges for developing countries and
beyond

* Multiple issues with the quality and coverage of big data even in advanced economies

* In developing countries:
» Weak statistical systems
» Irregular Labour Force Surveys (LFS), poor LMI
» Insufficient coverage
» High costs
» Poor governance mechanisms
* Vacancies Big Data offers opportunities

— Outputs that are easily understood, and accessible and relevant to policy-makers, providers
of education and training, and industry

— Reasonable cost, and not dependent on collaboration between organizations

* Technical challenges to vacancies Big Data greater than for industrialized countries —
how do we overcome?



1. Complementing different data
sources: Skills for a greener future

Input/Output modelling (Exiobase V3)
for 163 industries across 44 countries
Weighting the results by the use of LFS
to produce global employment
scenarios: energy transition and
circular economy scenario
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Energy Sustainability Scenario

Mumerical and miaterial recording clerks |
Personal service workers B New jobs

General and keyboard clerks New jobs absorbing
|laid-off workers

. Jobs destroyed,
reallocatable

Refuse warkers and other elementary workers
Handicraft and printing workers

Food-processing, wood-working, garmeant o Jobs destroyed;
not reallocatable

and other craft and related trades workers
Production and specialized services managers

Business and administration associate professionals
Science and engineering associate professionals
Assemblers

Agricultural, forestry and fishery labourers

Subsistence farmers, fishers, hunters and gatherers

Stationary plant and machine operators
Drivers and mobile plant operators
Electrical and electronic trades workers
Sales workers

Metal, machinery and related trades workers

Market-oriented skilled agricultural workers

Labourers in mining, construction,
rmanufacturing and transport

Building and related trades workers, excluding electricians
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Job change (millicns)

Source: Skills for a greener future — Key findings, ILO, 2019




Overlap of core
and technical skills

for Science and Engineering

Professionals
(ISCO 21)

Lower demand

Structural
Transportation sﬂ.ﬁﬁ
Hydraulic fracturing
Petrel software
Geosteering
Petrophysics
Wireline
Muclear plant design
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Reservoir ihnll.ilnru
and evaluations
Gas prespecting

Knowledge of meridium
Radiation

o

Source: Skills for a greener future — Key findings, ILO, 2019

Energy sustainability
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Mechanical engineering
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Project manageman
Teamwork / Gollaboration
Research
Scheduling
Budgeting

Sales and marketmg skills
Troubleshooting

Computer literag |||
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Higher demand



Job
transition
path

ISCO 21 — Petroleum Engineers

-

Petroleum engineers

Mining engineers, metallurgists
and related professionals

7 opportunities

with salary rise, out
of total 64
opportunities with
high and medium
similarity scores

Engineers, all other

Engineering professionals not elsewhere classified
Similarity scores: 0.95

Aerospace engineers

Mechanical engineers
Similarity scores: 0.93

L 4

Electronics engineers, except computer

Electronics Engineers
Similarity scores: 0.91

L 4

Marine engineers and naval architects

Mechanical engineers
Similarity scores: 0.90

Computer hardware engineers

Electronics Engineers
Similarity scores: 0.891

Actuaries

Mathematicians, actuaries and statisticians
Similarity scores: 0.889

Water/wastewater engineers

Environmental engineers
Similarity scores: 0.889

b
Source: Skills for a greener future — global synthesis report, ILO, forthcoming




Energy Sustainability scenario
Top skills wanted in top demanded

occupations

Microsod: Cffica TRoUDkeShoo=ing

O oupasional hieahh and sasgty
Knowlsdge of retall indusery  SUPSTVEOTY skills

Cruality assurancs and concrol

Scheduling Budgeting

Agtoreion =0 dosall Pryysical abalkies
Crganizatonal skilis
Probigm solving Es=imia=ing

Comemencil consenscdon P END | codarchip
COMStRUCon manageEmnent
Microsoft Office

Bulkding effoCeiva refgoons hips

High-skills occupations

Source: Skills for a greener future — Key findings, ILO, 2019

Communication  Problkem soiving

Priysical abfities Padkaging Carpantry
Knowlodge of retall Industry
Euilding efecve relanionships

Customer handling  MFing sbiky

Hcating, wonilz=ion and ir condidoning

Food preparston Cpanng REPSF Numescy
Plurmibing

WIS | ukhasking o
Sales and marketing skills
Drganizatonal siolls Cood safety

Product knowhkedge and handing  Hamd w0

Forkl¥t opsrasion W'k ares mareanancs

Teamme D CollaiDorotaan  Artant ion t0 dotail

Medium-skills occupations

Wik g malrHsnancs
ToamworkCollaborarion
Amonson todetall  Lsung abiley

Kniowledga of Furnkure indussry
Feoblesm
Machinary s0iving SCanNers

Hand sooks
Coam lharacy
p:::-m.rg Cleaning  Aepalr
Physical ablities  Mkroscét OFfice
Custormer handling
Wriing Ceganizational skills
Mumeracy  Comenaunication
Product knokedge and handling

Hand srucis  gnowiedga of retail indusery
kManual Deoesrity Sardng

Sales and markatdreg shills

M ater @l fardirg skils
Ondier packing sills Forkl ' opereiisn

Low-skills occUpations



2. Validating of results of qualitative
studies on Skills for Trade and
Economic Diversification (STED)

STED experience

Close to 20 countries, over 30 sectors
Qualitative sector diagnostic skills studies
ILO-WTO joint study (2017)

Case study on skills needs

US Manufacturing Industry

focuses on recovers from trade shock to
employment

aiming to bridge theory and qualitative findings
with data analysis from big data (BGT)

www.ilo.org/STED
-

» Contributes to higher exports, economic diversification
and more and better jobs

» Helps policy makers to ensure that firms find workers
with the right skills and workers acquire the skills
needed to find productive employment.

UPDATED VERSION OF 2017

Skills for Trade and
Economic Diversification

STED ' a programme that provides nector lovel
techrical on ying and

g sk Govolopment strategios required 101 Sture
success In intomational trade. 1 is designad 10 sup
port grow® and decert amployment creation I
80c10r that have the potontial 1 1NCrease axpons

current sidlis supply and demand, this provides an
UtICOK of @UAtinG and ture skils ShoMages.

The programme works with nationasl and Sector

=
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INVESTING IN SKILLS
FOR INCLUSIVE TRADE

The programme aime 10 develop and strengthen the

country, eliher through provision of capaaty buid
ing training or through working closaly with nationat
2nd 50010 PATNONS 0N PrOGraMMe Implomontation.

The cutcomes of STED am concrete recommends

Govelopment can maks 1o a0dreas Mose
STED projects identty stratoghos 10 Mmoot the skils
noods idertflod. Where funding allows, full cyclke
STED continues boyond the anaymis 1o st stake
holders and other Partnors In Implemonting theso
trategios.

Thes, STED supports the formation of skifa for
which there ' demand In the labour mankst and
halpa t avoid skl mismatches that contribete to
unaMpICYMANt, 1N PAMICUIAT STONG YOLNG Worken.




Trade and skills

Tecwolm — 9

Skills requirements:

- Core employability

- Transferable

- Specialized
technical skills
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Case Study on Skills Needed When
Manutacturing Employment Recovering

Manufacturing Employment Indexed to 100 in Year 2000
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Source: Calculations from Bureau of Labor Statistics, State and
Metropolitan Area employment data

2018

* Which skills have increased in
incidence in job advertisements
from manufacturing employers?

* For which of these skills has the
increase in incidence been above
the average for US manufacturing
industry?

e Consistently across these4 4JS
States |



Case Study continued: Core Employability Skills
and Skills for Modern forms of Work Organization

) Core employability skills

» Communication

» Customer handling

» Orientation to detail

Core > Positive Disposition
employability > Energetic

skills J Modern forms of Work organization (these build
especially on core employability skills)
Quality Management
Quality assurance and control
Advanced product Quality Planning
Lean manufacturing
5S methodology
Root Cause Analysis
Preventive maintenance
Work Area Maintenance

Troubleshooting r"
Direct Store Delivery ‘/& Ta

Digital skills

Transferrable skills
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Case Study Continued: Digital skills

) Digital user skills
» Microsoft office
» Spreadsheets
» Data entry
» Computer literacy
) Specialized digital user skills
» ERP system
» Graphic and Visual Design Software
» Siemens TeamCentre
» SolidWorks
) Specialized digital skills
» Big data
» Robotics

Digital skills Core
employability

skills

Transferrable skills




Case Study Continued: Transferrable Skills

Core
Digital skills employability
skills

Transferrable skills

) “Middle ground” skills — that lie between
» Generic skills, soft skills, core
employability skills
» Transferrable technical skills

) Examples

Managerial skills
Organizational skills
Customer handing skills
Prioritizing skills
Administrative support skills
Micrometers

Engineering drawings

YVVVYVYYVY

] Benefits of Transferrable skills
» Career resilience

> Relevant to workers at risk from
.

employment shock Sg/ﬁi a



3. Adding granularity and “realtimeliness” by combining
the LFS and big data

e OECD Skills for Jobs Indicator

* |nitially constructed using LFS and O*NET
taxonomy
 Work in progress:

— Instead of using taxonomy, try to capture
real-time information on skills requirements

— Online job vacancy data

= combine occupational shortage
indicator with information from BGT data



Approach

Example: occupational shortage index used for Uruguay (2017)

Big Data derived from Burning Glass Technologies for the US (also 2017)

— Why US combined with Uruguay? In order to be able at a later stage to compare
with the skills shortage/surplus indicator based on O*NET Taxonomy (also for the
US)

Advantages of using big data:
— Rich information

— Real-time

Disadvantages

— Some skills may be omitted as not listed in vacancies — considered as implicitly
required skills!

Disaggregation by broad skill level included



Top 30 skills related to high-skilled occupations in
shortage, Uruguay (2017)

Teaching

Software Development Principles

Sales and marketing skills

SQL Databases and Programming

JavaScript and jQuery

Operating Systems
Advanced Cardiac Life Support (ACLS)
Java

Web Development
Microsoft Development Tools
Communication
Customer handling
Scripting Languages
Cloud Solutions
Troubleshooting
Programming Principles
Critical Care Nursing
Research

Acute Care

Hospital Experience
Physical Abilities

Special Education
Patient Care

Treatment Planning
Database Administration
Big Data

Scripting

Oracle

Version Control

Teamwork / Collaboration

P

Source: Own calculations based on Uruguayan Household Survey (Encuesta Continua de Hogares) and US online vacancy data from Bur#in IaII)‘(ol-o)es



Top 30 skills related to medium-skilled occupations in
shortage, Uruguay (2017)

Sales and marketing skills

Customer handling

Communication

Knowledge of Retail Industry
Microsoft Office

Product knowledge & handling
Organizational Skills

Store Management
Teamwork / Collaboration
Numeracy

Computer Literacy

Cash Handling

Scheduling

Problem Solving

Physical Abilities

Orientation to detail

Retail Management
Multitasking

Store Operations

Writing

Time Management

Cleaning

Building Effective Relationships
Cash Register Operation
Energetic

Supervisory Skills

Inventory Management
Patient Care

Typing

Sales Management

\

TIL).

Source: Own calculations based on Uruguayan Household Survey (Encuesta Continua de Hogares) and US online vacancy data from Bur#in



Top 30 skills related to low-skilled occupations in

Cleaning

Housekeeping

Laundry

Furniture Moving

Bed Making and Linen Changes
Safety Training

Fine Motor Skills

Guest Services

Infection Control

Equipment / Instrument Sterilization
Food Preparation

Asset Protection

Patient Care

Cooking

Report Maintenance

Material Safety Data Sheets (MSDS)
Disinfectants

Ironing

Internal Auditing

Ventilation

Long-Term Care

Hospitality Industry Knowledge
Pathology

Supply Inventory

Infectious Disease

Patient Transportation and Transfer

Facility Maintenance
|

\

. ag
TILC).

Bloodborne Pathogens

Facility Management

Assisted Living

Source: Own calculations based on Uruguayan Household Survey (Encuesta Continua de Hogares) and US online vacancy data from Bur#in






Scraped vacancies data not the only type of
large dataset with skills information

Internet National Public Internet | Large-Scale National Statistical | Wider
Platforms Internet Infra- Purpose-made | Office microdata Government
and Social structure Skills Survey microdata
Media microdata
Google Mobile/Cell Aggregators of - National Statistical surveys Administrative
Amazon Networks and public vacancies tracer studies - Labour Force records
Linked-In ISPs data - National Survey Census of - Personal taxation
CV services - Unique - CEDEFOP Employer skills Population - Education,
etc. identifier OVATE surveys and - Other household training and
- Government - Burning Glass Vacancies surveys gualifications
services Technologies surveys - Occupational systems
- Web traffic -  EMSI - etc. Requirements - Public
- etc. - etc. Survey (US) Employment
- Adult Education Service
Survey (Eurostat) - Social Credit
- Continuing (China)
Vocational Training - etc.

Survey (Eurostat)
- etc.



Possible future directions

Big Data
Techniques
Applied to
Large Scale

Surveys such
as LFS, Census,
ORS, CVTS

Possible
Future

Big Data on
Web Platform
/ Social Media
/ ISP records

Big Data Applied to
Administrative
Data such as
personal taxation,
PES, Government
services, education
/ training /
qualifications

Big Data
Techniques
Applied to

Purpose-Made
Surveys such as
national tracer
studies, national
employer skills
surveys

Adoption

Technology Adoption Lifecycle

Growing

Combining Big
Data with Other
Data Sources
Such as Labour
Force Surveys,
Enterprise
Surveys

Vacancies Big
Data for
Standardized
Indicators

Vacancies Big
Data for
Research /
One-Off
Analysis



Issues in possible future Big data sources

* Privacy
* Information Security

e Access (National Statistical Office, web platforms, national skills analysis units,
researchers)

* Policies on data integration across Government
* National strategies on big data

 Mobile/Cell — unique identifier

* Resources

* Not a substitute to other LMI and analysis

* Potential for developing countries with weak statistical systems to leapfrog?
 What more can be done with big data analysis and governance?



Thank you!

Olga Strietska-llina, Team Leader - work are Skills Strategies for Future Labour
Market, Senior Specialist in Skills and Employability strietska-ilina@ilo.org

Bolormaa-Tumurchudur-Klok, Skills Specialist tumurchudur@ilo.org

Con Gregg, STED expert gregg@ilo.org

Ana Podjanin, Junior Officer podjanin@ilo.org
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