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u Executive Summary

Technological advancement, globalization, climate change and demographic shifts, against the backdrop of the
COVID-19 pandemic and cost -of-living crisis, are impacting skill needs and exacerbating skill mismatches
Strengthening the evidence base to inform skills policies requires accurate labour market information and

intelligence. However, observing and measuring the actual skills that workers possess or require is difficult and
expensive, therefore proxy indicators are usually used. This paper propose s a set of basic and extended indicators
to facilitate the collection and improve the quality and comparability of the data on skills and skills imbalances
across G20 countries.

A set of basic indicators (Annex A, Table 1) derives from labour force surveys compiled by national statistical offices,
harmonised and published by the ILO. Some of these indicators are of a contextual nature, while others measure
different types of skill s mismatches or add the measurement elements. T  he usage of the suggested set of basic
indicators has the benefits of being widely available, statistical ly representative and internationally comparable.
However, the quality of collected indicators across co untries is not even, and the availability at a more granular
level is poor. From the basic set of indicators, the lack of available data on wages of employees is the most acute
followed by data on the time -related underemployment rate, long -term unemployme nt rate, share of youths not
in employment, education or training (NEET rate), qualification mismatch, employment by occupations (ISCO 3 -4
digits) and weekly hours worked.  Finally, a composite method for deriving comparable measures of skill imbalances

at a detailed level is presented, which underlies the Skills for Jobs databases of the ILO and OECD.

An extended set of indicators (Annex A, table 2) can help assess the extent to whic h the skills of persons in
employment correspond to the job requirements. However, the surveys underlying these indicators do not  cover
all G20 countries and all aspects of skill gaps. A collection of these indicators in a comparable manner for G20
countries could be useful.

A short analysis to demonstrate the use of some indicators shows the complexity of skills mismatches, their high
presence in G20 countries and the need for diverse policy measures to address different types of skill challenges.
Policies often tend to focu s mostly on the supply side and aim to enhance the responsiveness of training systems

to changing labour market needs. Such policies are certainly valuable; however, to properly address
overqualification and skills underutilisation, they should be accompan ied by measures to foster decent jobs
creation and strengthen job quality.

As there is no ideal method to assess current or anticipate future skill needs, it is considered a good practice to use

a combination of various methods, both quantitative and qualitativ e. Big data analytics of real time online job
vacancies present many challenges but also a great potential to develop and complement existing labour market
information, uncovering skill trends by occupations and sectors at a very granular level. The adven t of highly
capable technologies such as machine learning and natural language processing, as well as the exponential growth

in data availability, generate interest and efforts to achieve coherence across national and regional taxonomies or
develop a globa | taxonomy. To enable G20 countries to communicate with one another using a common language

with respect to skills, there is an urgent need to develop a global skills taxonomy, broad enough to be applied to

the realities across different countries and yet  detailed enough to capture skills and competencies needs.

Beyond developing skill taxonomies, an important aspect of effective skills anticipation systems is to create
institutional platforms and develop capacities to generate, collect, use and disseminate data, as well as to
formulate, m onitor and evaluate evidence -based policies. For skills anticipation and labour market intelligence to
have an impact, it is essential to involve ministries, training designers and providers, social partners and other
relevant stakeholders, and have their  inputs well -coordinated.
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u 1.Introduction

The transformational forces of technological advancement, globalization, climate change, demographic shifts and
migration, combined with socio -economic uncertainties due to the ongoing multiple crises are all impacting skills
needs and exacerbating skill mismatches. The speed at which the world of work is changing raises challenges for
policymakers in G20 countries and requires changes in the way, in which education and skills development are
designed, provided and accessed. Education and skills systems in G20 countries are facing a multifaceted challenge:
providing young people with a broader set of skills so that they can enter, navigate and be resilient in fast evolving

labour markets and reskilling/upskilling ex  isting workers to facilitate  their labour market transitions and adaptation

to changes in the workplaces. While a number of  policy instruments are available to policymakers to reduce skills
mismatches, having accurate labour market information and intelligence about the current and future skill demand

and supply is key.

The pandemic has accelerated remote work, online learnin g, the platform economy and some pre -existing
wor kplace trends such as searching for meaning and more f1l ex

attrirgometdi mes called as ¢t he great -mowdGhmint exn Asargsut,thei cul ar |
competition for talent is different now. Employers need to redefine their strategies to attract and retain talent and
build a value proposition that takes employeestd and candidat

Meanwhile, the on -going geo -political tensions and resulting in surge of energy and commodity price plunged the
global economy into a stagflation scenario (ILO, 2023 and OECD, 2022), significantly deteriorating the outlook for
employment. The cost -of-living crisis is making the cons equences of job losses even more serious and the need for
successful labour market transitions an urgent issue.

u 2. Skill mismatches

2.1 Types of skills mismatches

Skills mismatches refer to various types of imbalances between skills and qualifications av ailable on the labour
market and those required in jobs. The concept is broad and includes a number of distinct types of imbalances,

both qualitative and quantitative. The types of skill mismatches include skill shortages, qualification mismatch, skill

gaps, skill obsolescence, and over/underskilling.  Mismatches can be horizontal (field of study mismatch) and/or
vertical (over/underqualification ). These various forms of skills mismatches are very different in terms of how they
manifest themselves, how they are measured, what causes them and how their consequences are felt. In addition,

the various forms of skills mismatches may co -exist, making the picture of skills mismatches even more complex
(ILO, 2019, Montt 2015).

Policies that address skills mismatche s tend to focus mostly on the supply side and aim to enhance the
responsiveness of the education and training systems to changing labour market needs. Such policies are certainly
valuable; however, to properly address overqualification and low skills utili sation, widely present in G20 countries
(see 3.3.1), they should be accompanied by measures to foster decent job creation and boost job quality.

2.2 Impact of skills mismatches on labour market outcomes

The consequences of skills mismatches are felt by al | actors. At the individual level, mismatch leads to serious wage
penalties, especially for overqualification, that eventually affect both work and life satisfaction. For
enterprises, skills mismatches have negative consequences for productivity and workfo rce turnover, undermining
the introduction of new products, services or technologies. For countries and regions, skills mismatches can
increase unemployment, and weaken attractiveness for investors. In addition, skills mismatches may also translate
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into a loss in returns on investments in education (public and/or private) if individuals are unable to put the skills

they have developed to productive use.  The extent and nature of skill mismatches vary across G20 countries,
depending on country contexts (see section 3.3.). Given these implications, country -specific assessments of skill
needs and mismatches are urgently needed to inform strategic responses.

u 3. Skills taxonomies and approaches for measuring
skills gaps in G20 countries

3.1 Existing skills need s anticipation methods, approaches and
limitations

There are various available tools and methods for assessing and anticipating skills needs, each with its own
requirements in terms of data and technical expertise. The methods and approaches were discussed in the ILO -
OECD report Approaches to anticipating skills for the future of work prepared for G20 EWG in 2018 (ILO -OECD,
2018). The report provides a detailed account on different quantitative and qualitative methods and approaches,

their strengths and weaknesses and examples from many G20 countries (ILO -OECD, 2018) and should be read in
conjunction to this paper. A ke y conclusion from the report was that, given that each method has its own strengths

and weaknesses, it is considered a good practice to use a combination of various methods, both quantitative and
qualitative, in order to achieve robust and reliable results

3.2 Taxonomies

3.2.1 Available national and regional skills taxonomies

To anticipate skills needs and match them to education, training and occupations, policymakers and practitioners
need to use a common language. The establishment of a measurable and coherent categorization of skills is
essential. In the past decade, there has been a surge in efforts to develop skill taxonomies, i.e. classifications of
skills, systematically showing their relations to education and training (qualifications) and the world of work (jobs,
occupations). Most notable examples of such taxonomies ¢ an be identified in Australia, Canada, the European
Union, Singapore, the United Kingdom and the United States.


https://www.ilo.org/global/about-the-ilo/how-the-ilo-works/multilateral-system/g20/reports/WCMS_646143/lang--en/index.htm
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u Table 1. Examples of National and Regional Taxonomies

Approach

Occupational

Information
Network ( O*NET)

Quantitative and
Qualitative

European Skills,
Competencies,
Qualification s
and Occupation s
(ESCO

Quantitative and
Qualitative

UK Skills
Taxonomy

Quantitative (Data-
driven)

Singapore Skills
Taxonomy (SST)

Quantitative and
Qualitative

Australian Skills
Classification
(ASC)

Quantitative and
Qualitative

Canada Skills and
Competency
Taxonomy

Quantitative and
Qualitative

Data source

Anal ystsdbg
Surveys to job
incumbents and
employers

Collaboration
between sectoral and

occupational experts ,

review of existing
classifications and
qualifications , desk
research by main
trend by sector , job
adverts and CVs

Online job adverts
in the UK

Collaboration
between
stakeholders from
various sectors on
vision,

transforma tion,
occupation and skill
needs, education
institutions, unions
and Government

In progress

Development of Job
Skills Repository
using data from
foresight exercises,
online job adverts
and CVs, census,
Skills Frameworks,

O*NET,; Australian
Employability Skills
Framework;
Employer surveys;
Job adverts;
Education and
training course
documentation

Career handbook,
Skills and Knowledge
Checklist, Essential
Skills profiles, O*NET,
Stakeholder
consultations ;
Surveys to job
incumbents and
employers ; Online
job adverts

work activities and
work styles, and
around 18,000 tasks

skills/competence ,
knowledge

10,500 skills

skills and
competencies)

tasks and 70
technology tools

training
consumption and
supply da ta
European . . . . Employment and
Developer / US Bureau of Labor . Nesta (Private SkillsFuture National Skills .
Statistics Commission, DG company) Singapore Commission Social Development
Owner EMPL pany. gap Canada
. 900 occupations,
1016 occupations,
) . around 250 elements
177 elements . 1,692 occupations, 857 occupations, 10 R .
. . 3008 occupations, ) . . covering skills,
covering skills, - 10,000 skills (Critical | core competencies, e .
. - 13,890 41 million adverts, i i o abilities, attributes,
Granularity knowledge, abilities, core skills, Technical | 2,136 specialist

knowledge, interests,
work con text, work
activities and tools
and technologies.
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6 domains
(occupation -specific ) )
; i 8 domains (Skills,
information, o
. Abilities, Personal

occupational 4 layers (Broad .

h . . ) attributes,
requirements, 3 pillars (occupations, | clusters, skills 5 layers (Level 1-4

i i i 3 layers (Cluster Knowledge,
Structure workforce skills/competence, groups, skills clusters, branching .
L L . . . family, Cluster, task) | Interests, Work
characteristics, qualifications) clusters, and unique |o ut uhigue gkills 3
. . context, Work

experience skills) o

i activities, Tools and
requirements, worker .

. technologies)
requirements, worker
characteristics)

Skills

gi mportan
rating

Binary (Essential /

Ranking of top 5

Currently being

f Scale of 1-5 % in job adverts N/A
(i.e. How Optional) ol critical core skills explored
important a
skill is for an
occupation)
Technical skills and
Skils ¢ | ev el competencies
rating (Proficiency Level 1- | Scale of 1-10 and
] 6) respective 3 levels Currently bein
(i.e. Whatlevel || oyl (1-7) N/A N/A (Basic 17 3, | 5’ Y
- explore!
of skill is Intermediate 4 -6 &
required for an Critical core skills and High 8 -9)
occupation) (Basic, Intermediate,
Advanced)
Yes (to rely on
Europass for .
. ) Yes in terms of levels
information at the EU . )
. . ) ) ) (Technical skill levels
Link with ) ) level, pilot project in _ ) _ ) ) )
No direct link No direct link correspond to No direct link No direct link

qualifications

2019 of linking
learning outcomes of
qualifications with
skills)

Singaporean
qualification levels)

Data
dissemination

Website (Interactive
interface, Excel
format, API)

Website (Hierarchical
structure, API)

Website (Interactive
interface)

Website (Interactive
interface)

By industry, sector
information, career
pathways,
occupation and job
roles, existing and
emerging skills,
training
programmes for
skills upgrading and
mastery

Website (Interactive
interface, Excel
format)

Forthcoming Website
(Interactive interface)

Updates

Regularly

Regularly

Ad-hoc

Regularly

Regularly

N/A

Cost
implications

High

High

Low

High

High

High
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Sources: Aut hors? compilation based on Australian Bureau odionStatist
(2022), Government of Canada (2022), National Center for O*NET Development (2019, @22), National Skills Commission (2022), Popov
et al. (2022).

Each taxonomy comes with its own strengths and weaknesses, in terms of its ability to address specific policy
guestions, representativeness in data and ease of regular updates, among other aspec ts. The ability of taxonomies
to address policy questions depends, at least partially, on its hierarchical structure and skills categorization. For
instance, if a taxonomy provides data on skills, abilities, knowledge and tasks at a very detailed level, bu t without
layer(s) of more aggregated clusters or groups (e.g., ESCO), such taxonomy would certainly be useful for identifying

very specific skills gaps, but less suitable for analysing trends. Similarly, if a taxonomy has many detailed categories

for tech nical skills but a small number of categories for transversal skills (e.g., SST), or even completely excludes
transversal skills (e.g., the UK Skills Taxonomy), the ability of such taxonomy to give insights into transitions
between occupations would be pre dominantly based on technical skills and thus could be compromised. Lastly,
thereisatrade -of f bet ween the representativeness of data and the e
collection, combining the quantitative data from online job adverts and qualitative validation by experts (e.g., ESCO),
would ensure quality of data, but may be costly to update. The taxonomy that solely depends on online job adverts

(e.g., the UK skills Taxonomy) would be relatively easy to update but with a risk of bias in its coverage in term of
population groups, sectors, skills requirements, skill levels, among other aspects.

3.2.2 Towards a global taxonomy

To enable G20 countries to communicate with one another using a common language with respect to skills, there

is an urgent need to develop a global skills taxonomy, broad enough to be applied to the realities across different
countries and yet detailed enough to capture skills and competencies needs. The development of a global
taxonomy requires a substantial amo unt of time and resources. In recent years, however, the advent of highly
capable new technologies such as machine learning and natural language processing and the exponential growth

of data have significantly lowered these barriers to entry. As a result, there has been a few attempts among national
and regional taxonomies in G20 countries to come up with a more unified framework, through the development of

¢ c r o s ssw.a.| thesadaptation of a national taxonomy in another country s and the construction o f joint
conceptual frameworks. There is also an attempt in the research community to develop a global skill taxonomy for
research purposes.

A case in point is the crosswalk between O*NET and ESCO  developed with a view to supporting interoperability

between the two taxonomies. Its development uses natural language processing model that matches O*NET

occupations to ESCO occupations based on semantic similarity, further validated by the experts. As a result, all the

ESCO occupations are mapped to O*RNECOoCroapmwalbkstablhed.heTheo
downloaded and utilised to support job  -matching platforms, research and analysis as well as to inform upskilling

and reskilling polici es and job matching by providing insights for the US and EU labour markets.

Adaptation of O*NET for a national taxonomy in another country is also widely observed. Indonesia’s
Occupational Tasks and Skills (Indotask) adapts skills and tasks modules of the O*NET. The skills module was
replicated, due to its complementarity to the on ~ -going efforts in Indonesia to describe skills using online real -time
data on job postings. The pilot collected informati domalon 394
occupational classification (KBJI) manual. A wide range of insights have emerged through the pilot implementation.

These include the finding about the relative importance of basic skills (such as speaking, reading comprehension,

and active listening) in the Indonesian context. Large differences in the importance of certain skills between O*NET

and Indonesia were also found, especially in semi  -skilled occupations. A few methodological lessons were learnt,
including the number of responses that can be o verwhelming, and the difficulties in the online survey responses
due to the lack of digital literacy among the respondents (World Bank Group, et al, 2020). Adaptation of O*NET can

be observed in other G20 countries, such as Australia, Canada, Germany and Italy.

The O*NET has also been adapted by countries outside the G20. The O*NET Uruguay Project, by the World Bank

and the Ministry of Labour and Social Security (MTSS), implemented a survey following the O*NET model to

characterize 23 selected occupations. An algorithm was used to generate a map of occupations included the skills,

knowledge, and experience required for each job. The Uruguay project adapted the O*NET elements with some

adjust ment to descriptors, wh i terd Mated stronctuee.i Tiné adjgstmentsencl@edNE THYs Co
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modi fying ¢tasksd descriptions. The data <collection was co
incumbent workers and enterprises. Data are used for career counselling and training (Gonzalez, 2021).

The ILO also used the case of Uruguay and piloted a global skills taxonomy  that is comprehensive and succinct

and can be applied to individual country context (Bennett et al. 2022). The skills taxonomy was piloted using online

data from the Uruguayanonlin e j ob board ¢BuscoJobsJd. The taxonomy consi st
socioemotional, and manual skills, and 14 more detailed sub  -categories defined in terms of keywords and

expressions. This taxonomy extended the approach of Deming and Kahn (20 18), by adding information from a

range of different studies and O*NET Uruguay and a category of manual skills. The taxonomy aims to be flexible

and adaptable to middle - and low -income countries.

3.3 Internationally comparable indicators and their potenti  al use in
G20 countries

The potential G20 skills gaps portal proposed by the Indian Presidency and to be discussed at the EWG meeting can
be composed of two sets of indicators: the basic set as a minimum data requirement across G20 countries (see
3.3.1), and an extended set of indicators that might not be available across G20 countries at present or may be
collected in some of G20 countries but not in a comparable manner (see 3.3.2)

3.3.1 The basic set of indicators

Annex A Table 1 includes a list of basic indicators that represent a minimum requirement to measure skills supply,
demand, and mismatch. Due to the relative difficulty in observing and measuring the actual skills that workers
possess, proxy indicators derived from labour force surveys will be di scussed. Aside from being widely available,
the usage of data from labour force surveys has the benefit of being statistically representative of the population

and could achieve international comparability when processed based on international standards an d guidelines
(e.g., ILO Harmonized Microdata collection) . Some of these indicators are of a contextual nature , while others
measure different types of skills mismatches or add the measurement elements for the in -depth analysis of

mismatch such as the wage dynamics by occupation.
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Assessment of the availability of indicators across G20 countries  based on data from labour
force surveys shared and processed by the ILO

The analysis below leverages on the ILO Harmonized Microdata collection which is systematically processed by the
Statistics department of the ILO (ILOSTAT) to generate comparable indicators based on international standards.

u Figure 1. Data availability by indicator, by country

Employment - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Employment-populalion-ratio - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Average hourly wage (employees) - 1 1 1 [} 0 1 1 0 0 0 1 [¢) 1 1 0
Average weekly hours worked - 1 1 1 1 3 1 : 1 ° 1 1 1 1 1 1
= Qualifications mismatch 1 1 i 0 1 1 1 1 1 ° 1 1 1 1 1 1

Indicato

nactivity rate 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Unemployment rate v 1 1 ‘) 1 1 1 1 1 1 1 1 1 1 1 1

Long-term unemployment rate 1 0 o 1 1 1 1 o 1 0 1 1 1 1 1 1
Time-related underemployment rate - W 1 1 1 1 1 1 o o 0 1 0 0 1 1 1
Share of youths not in employment, education or training- | 1 0 1 1 1 1 1 1 1 0 0 1 0 1 1 1

ARG AUS BRA CAN FRA GBR IDN IND ITA JPN KOR MEX RUS TUR USA ZAF
Country

Available (1) M Not available (0)

Note: Data for CHN, DEU and SAU are not available. Data refers to 2021 except for AUS, IND (2020) and GBR, JPN (201
Data availability by indicator depends solely on whether the country shares the variables with ILOSTAT. A comtry may
have the required variables collected through labour force surveys to construct the indicator.

Source: ILO database, ILOSTAT. Available from https://ilostat.ilo.org/data/.

Even for this basic set of indicators, some crucial gaps exist. As  Figure 1 shows, the lack of available data on wages
of employees is the most severe gap followed by data on the time -related underemployment rate, the long  -term
unemployment rate, the share of youth not in employment, education or training (NEET rate), qualifications
mismatch (due to lack of data on occupations or the highest qualifications attained) and weekly hours worked. The
availability of these statistics plays an essential role inthe  development, monitoring and evaluation of employment,
education, and migration policies. For instance, the lack of occupation level data hampers a more detailed and
nuanced understanding of the vastly different labour market situation across occupations. Also, the computation
of the share of workers who are over/underqualified, a useful approximation of existing skills mismatches, would

not be possible. In all countries, it is important to kick  -start an exchange on how this data can be collected and
shared as well as peer learning to foster capacity building and collaboration.

Selected skills demand and supply indicators : Demonstration of potential use

A brief demonstration of how some of these basic indicators could be used to analyse the changes in skil Is
demand and supply is presented below. Contextual indicators such as the employment to population ratio, the
unemployment rate and the labour force participation rate do not directly suggest mismatches of skill needs but
could be used to understand the ¢ ontext in which skills supply and demand meet (see  Annex B).
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Employment growth by occupation

An increase in the quantity of employed workers in the economy can be interpreted as an indication that demand
is rising or decreasing for certain occupations,  which could generate shortages or surpluses for workers with
related skill sets.

u Figure 2. Employment growth by ISCO -2digits occupation group: Brazil

Chief executives, senior officials and legislators - — 1.1
Administrative and commercial managers --16. S I
Production and specialised services managers b —5.1
Hospitality, retail and other services managers 9 mo.8
Science and engineering professionals - I | 3.2
Health professionals . .8
Teaching professionals - -0.5m
Business and administration professionals 3 I .
Information and communications technology professionals 3 2 .8
Legal, social and cultural professionals = .2
Science and engineering associate professionals - 1l
Health associate professionals - _—.3
Business and administration associate professionals 1 —( 3
Legal, social, cultural and related associate professionals c mo.6
Information and communications technicians 1 —3.2
< General and keyboard clerks & -3.5
E Customer services clerks 9 I 10.5
§ Numerical and material recording clerks - I 10.5
5 Other clerical support workers - -2
%Fersanal service workers 1 2
E Sales workers - —.6
2 Personal care workers 7 .3
§ Protective services workers 4 -3.3—
2 Market-oriented skilled agricultural workers . ——© .8
Market-oriented skilled forestry, fishery and hunting workers - -0.9mm
Building and related trades workers, excluding electricians & [ —— ]
Metal, machinery and related trades workers - .3
Handicraft and printing workers - — 4.1
Electrical and electronic trades workers 5 . 5
Food processing, wood working, garment and other craft and related trades workers- 3 8
Staticnary plant and machine operators S 5.8
Assemblers d 1 2. 7
Drivers and mobile plant operators L O
Cleaners and helpers - 5.4
Agricultural, forestry and fishery labourers - —8 4
Labourers in mining, construction, manufacturing and transport 3 1 4.4
Food preparation assistants & -5
Street and related sales and service workers 5 I 1.5
Refuse workers and other elementary workers & 1.5

Employment growth (%)
Note: For all occupation groups, employment growth refers to the difference of employment levels between 2021 and

2020.

Source: ILO database, ILOSTAT. Available from https://ilostat.ilo.org/data /.

As illustrated in  Figure 2 , In Brazil, among persons in employment, information and communications technology
(ICT) professionals saw the greatest year-on-year employment growth of +22.8%. However, to understand what
occupations and skills were most in demand, it is necessary to use a more granular level of the indicator.
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u Figure 3. Employment growth by ISCO -3digits for ICT professionals: Brazil

Software and applications developers and analysts- _19.1

ISCO 3-digit occupation description

Employment growth (%)

Note: For all occupation groups, employment growth refers to the difference of employment levels between 2021 and
2020.

Source: ILO database, ILOSTAT. Available from https://ilostat.ilo.org/data/.

As seen from Figure 3, even though ICT jobs experienced growth, there has been a large variation in the growth
rate across occupations. The growth in demand for database and network professionals (i.e. computer and network
professionals, database designers and administrators and system administrators) is more than 3 times that of
software and applications developers and analysts (i.e., web and multimedia developers, software developers,

systems analysts and applications programmers). This could largely be driven by the greater de mand for ICT
infrastructure due to the massive shift to teleworking and online learning in the context of the COVID -19 pandemic
as employers utilised digital technologies to maintain operations. Among G20 countries with available data on

occupations, detai Is are mostly available only at ISCO -2digit level, rarely at ISCO -3 (United Kingdom, Italy) and ISCO -
4digit levels (Brazil, France, South Africa). A more detailed level of granularity could potentially bring more accurate
information about demand for skill s, if the quality of data is observed.
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Quialification mismatch

Qualificationbs
that required in their job.

mi

smat ch

u Figure 4. Proportion of overqualified and underqu

60

40-

60~

60

Total

Male

Female

18.2

222

14.8

27.2

225

17.8

215

17.6

23.5

18

AUS

17.8

245

15.3

28.5

21.2

19

BRA

21.7

17.7

25.8

16.8

FRA

19.4

25.9

17.4

29

21.6

22.6

GBR

15.8

35.2

17.3

33.3

13.6

379

IDN

Over-qualification

refers to al

alified workers, by sex

13.9

46.6

15.1

422

10

61.6

IND

20 H°
19.8 134
17 435

223
9.5
348

25.5
16.5 18.6
ITA KOR

Country

Under-qualification

persons

7.7

26.4

171

2786

18.6

245

MEX

246

202

218

RUS

20.5

30.3

19.9

31.1

21.8

28.5

TUR

n

13

empl oyment

291

16.2

313

15.1

26.6

17.5

USA

Note: Data for CHN, DEU and SAU are not available. Data refer to individuals aged 15 and over. Data referto 2021 for
all countries except for AUS, ITA (2020) and GBR, IND (2019). The normative approach was used which is based on th
educational requirements set out in ISCO for each ISCGO1D occupational group and on the level of education of each
person in employment. A person is said to be over/underqualified or well -matched for the job if the level of education
attained is higher/lower or equal to the ISCO educational requirements for their occupation. The normative approach
has the advantage that workers in a given occupation and with a given level of education are consistently categorized.

Source: ILO database, ILOSTAT. Available from https://ilostat.ilo.org/data/.

Figure 4 shows that the issue of underqualification among persons in employment is more pre
emerging economies s Argentina, Brazil, Indonesia, India, Mexico and Turkey. This is driven by a lower access to

training and relatively lower levels of educational attainment in the populations. By contrast, overqualification is

valent in G20

more prevale nt in G20 advanced economies. Taking a simple average across G20 countries with available data,

close to half (46%) had levels of educational attainment that did not match that required by their jobs, with 23.6%

who were underqualified and 22.4% who were o

in jobs requiring higher levels of education with underqualification es

verqualified. The mismatch is the highest for India (60.5%) followed
by Korea (53.2%), Indonesia (51%), Turkey (50.8%) and South Africa (50.5%). In India, nearly every second worker is

pecially affecting female workers. On the

contrary, in Korea, close to 40% are working in jobs below their level of education, especially male workers, an
outcome likely due to a highly educated population and not enough jobs available at higher skill leve

Disaggregation by sex shows higher incidence of overqualification among women and higher incidence of under
qualification among men in majority of G20 countries with available data. High rates of overqualification may reflect

Is.

the overall inefficiency of th e decent work creation opportunities, as skilled workers remain employed in jobs that

do not exploit their fullest potential. The issue of underqualification highlights the low relevance in education and
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training, emphasizing the need to modernize curricul a. Improving systems of skill needs anticipation is necessary
to facilitate matching between demand and supply and reduce both over - and underqualification.

Unemployment rate and NEET rate by broad levels of educational attainment

u Figure 5. Unemployment rate by age group, by broad level of educational attainment, by country
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Source: ILO database, ILOSTAT. Available from https://ilostat.ilo.org/data/.

Figure 5 shows that the unemployment rate is significantly higher for youths (15 -24) across all broad levels of
educational attainment as compared to the adult working -age population (25 and over). For individuals aged 15
and over, taking a simple average across G 20 countries, the unemployment rate is 8.6% among individuals with
less than basic education, 11.2% for those with basic education, 9.5% for those with intermediate level of education

and 6.3% for those with tertiary education.

Among youths (15 -24), for m ajority of countries, the unemployment rate decreases with increasing level of
educational attainment, except for G20 emerging economies Indonesia, India, Mexico, Turkey and South Africa
where young people with higher levels of educational attainments expe rience higher unemployment rates. The
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highest unemployment and NEET rates of youths with tertiary qualifications is found in South Africa where 1 in 2
highly educated youths were unemployed (  Figure 5), and neither in employment nor in education or training
(Figure 6 ). Such mismatch may result from the insufficient quality and relevance of education and training which
are not adapted to the needs of employers.

Among individuals aged 15 and over, the pursuit of higher levels of educational attainment increas es the likelihood
of employment by a large extent in Australia where the unemployment rate of individuals with a basic education
(14.6%) is more than 3 times higher as compared to those with a tertiary education (4.1%) ( Figure 5 ). High levels of
unemployme nt among individuals with lower levels of educational attainments is problematic. In ltaly, the
unemployment rate of 22.2% among individuals with less than basic levels of educational attainment is 11
percentage -points higher than the G20 average among cou ntries with available data. This could be attributed to
the lack of demand for skills possessed by those with basic level of education and point to the urgent need for
upskilling measures.

u Figure 6. NEET rate by broad level of educational attainment, by c ountry
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refer to 2021 for all countries with the exception of IND (2019). Some data are hidden due to sample size constraints
(sample size is less than 15), affecting statistical reliability.

Source: ILO database, ILOSTAT. Available from https://ilostat.ilo.org/data/.

Composite rate of labour underutilization

The indicators reported in  Figure 1 could be combined to form the rate of labour underutilization (19 hICLS, 2013).
The indicator would identify persons with unmet needs for income -generating work due to mismatches between
labour supply and demand (i.e., labour slack, low earnings, skills mismatch), reflecting the insufficient labour
absorption. It is comp uted as the sum of employed persons whose hours of work are insufficient in relation to the

hours they are willing and available to engage (i.e. time  -related underemployment), the unemployed as well as the
potential labour force comprising of inactive pers  ons who are either seeking but not available to work (i.e.
unavailable job seekers) or those who are not seeking and available to work (i.e. available potential job seekers). In
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addition to the unemployment rate discussed above, labour underutilization enr iches the analysis of the efficiency
and productive potential of the labour market.

u Figure 7. Measure of labour underutilization (LU4) by broad level of educational attainment, by country
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Figure 7 shows that across all age groups, the labour underutilization rate ranges from being 1.2 times to 7.2 times
higher than the unemployment rate (  Figure 5). The greatest difference between these measures is found in
Indonesia among individuals aged 25 and over, including for those with tertiary level of education. This suggests

that despite having an unemployment rate (2.1%) that is well below the average ( 6.6%) of G20 countries with
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available data, Indonesia has a relatively high rate of labour underutilization (15.1%), just slightly below the average

of 16.2% for G20 countries with available data. The highest labour underutilization rate of 64.1% is found in South
Africa among youths (15 -24), including educated youth, pointing to the unmet need for jobs and limited access to
the labour market.

Composite indicator of skills shortages and surpluses

The OECD and ILO Skills for Jobs? databases and respective portals provide internationally comparable measures

of skills shortages and surpluses through the construction of a composite indicator, arriving at a multidimensional

picture of the surplus and shortage of workers in occupations which is mapped to the underlying skills
requirements. Together, the datasets cover 66 countries, ranging from developed to middle -income economies.
The data indicate which skills are in shortage (hard -to-find) or surplus (easy -to-find) in each country. Th e indicator
measuring skills shortages and surpluses is constructed following a two -step approach.

In the first step, an g¢occupational i mbal ance indicatord

calculated for occupation groups atthe  2-digit ISCO-08 level. This calculation is based on labour market information
from household surveys and consists of five sub -indicators: i) wage growth, ii) employment growth, iii) hours
worked growth, iv) change in unemployment rate, and v) change in und erqualification rate. For every country,
occupational group and sub -indicator, long -run trends are compared to the economy -wide trend. This
standardisation sheds light on whether the specific occupational group is outperforming/underperforming the rest.

When combining the standardised sub -indicator into the composite occupational imbalance indicator, each sub
indicator is weighted equally, except for employment growth, which is half the weight of others.

In the second step, the composite occupational imbal  ance indicator is linked to a mapping of skill requirements by
occupation. By aggregating the data by skill, using the number of employed persons by occupation as a weight, a
skill imbalance indicator is obtained for each country and skill dimension.

The ILO Skills for Jobs database extends the methodological approach above to low  -and-middle income countries.
A challenge in doing so involved the greater number of missing data observations for each sub -indicator requiring
imputation, where greater scrutiny  on its implication in introducing unwanted biasness was required.

3.3.2 Extended set of indicators

A number of additional indicators (see  Annex A, Table 2 ) can help assess the extent to which the qualifications
and/or skills of persons in employmentcorre s pond to the requirements by thei
self-percei ved match between his/ her l evel and type of
assessment of hard -to-find skills and hard -to-fill vacancies, assessment o f the quality and relevance of current
education and training programmes, and indicators that reflect hiring behaviour of firms.

While the core set of indicators measures skill mismatches through labour market signals, skill supply and demand

can also be assessed through the direct measurement of the skills and competencies of individuals and the skill
challenges faced by employers. Establishment skills surveys provide direct information on skill gaps and needs in

the world of work, and as such are very us eful. However, the results of the surveys should be interpreted with
caution as they may represent a one -sided perspective by employers, not being representative of the economy or
sector, and are hard to implement in the situation of high shares of the inf ormal economy. It is advisable to use the
results as qualitative rather than quantitative measures and, for a more balanced interpretation, to combine with

the surveys among workers.

! https://www.oecdskillsforjobsdatabase.org

2 https://www.ilo.org/ilostat-files/Documents/skillsforjobs.html
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The ILO, OECD, World Bank and Cedefop run dedicated household and employe  r surveys to collect skills gaps and
needs information. Additionally, the ManpowerGroup, conducts the Employment Outlook survey (EOS) and Talent
Shortage Survey (TSS) of employers. Figure 8 summarises the availability of data across G20 countries.

u Figure 8. Data availability across survey sources by country

ARG AUS BRA DN IND ITA
Country

10 Available (1) B Not available (0}

Note: Data for STEP refers to the Yunnan Province for CHN. See Annex A, Table 3 for more information.

The Survey of Adult Skills as part of its Programme for the International Assessment of Adult Competencies (PIAAC)
by the OECD is the household survey which assesses the level of intensity and frequency of skill use at work and in
everyday life along sever al skill dimensions: cognitive and socio -emotional, interaction and social skills, physical
skills and learning skills. The OECD is working on an employer survey including a set of questions on skill gaps.

The Skills Towards Employability and Productivity Programme (STEP) survey by the World Bank focuses on low and
middle -income countries. Its household and employer surveys ask respondents to report on the intensity and
complexity of use of cognitive skills 2 and job -relevant skills 4. The common direct assessment module used in PIAAC
and STEP evaluates the skills of adults in three fundamental domains through a range of literacy, numeracy,
problem solving in technology rich environments and adaptive problem -solving tasks with varying difficulties.

The School-to-Work Transition Survey (SWTS) by the ILO follows the situation of young people (15 -29) on the labour
market and asks them to self -evaluate their skills and report on mismatch aspects. Employer survey asks employers

to rate th e general aptitude level of job applicants for writing, technical and oral communication skills. In addition,

for collecting information about type and level of skills available by workers and skills required by their jobs, the

ILO has developed a module t hat could be attached to the ongoing LFS surveys.

The European Skills and Jobs survey (ESJS) by Cedefop ask respondents to self -assess the level and importance of
cognitive, digital, transversal and technical/job specific skills  ® required to do their curr ent job, a comparison against
their own skills, and to assess their self -perceived degree of skills mismatch.

3 List of skills assessed (reading, writing, numeracy)
4 List of skills assessed (interpersonal skills, use of technologgpgtific skills, language, autonomy, problem solving and learning)

5List of skills assessed (literacy, numeracy, ICT, technical skills, communication skills, teamwork skills, foreignkéisguag®mer handling skills,
problem solving, learning skills, planning and organisation skills)
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The EOS/TSS ManpowerGroup employer surveys ask employers for details on hard  -to-fill vacancies, occupations in
demand, ranking soft skills and occupations by hiring intentions.

At the country level, the Department for Education (DfE) of the United Kingdom with the assistance of its research
partners has been conducting an employer skills survey biennially since 2011 with latest results available fo r 2019.
The survey collects information on hard  -to-fill vacancies related to skills shortages and on skills gaps by occupation.

In Canada, Statistics Canada in partnership with Employment and Social Development Canada (ESDC) runs the

Survey of Employerson Wor ker sd Skills (SEWS), <coll ect s -todfifdekilsmmongon on t
job candidates as well as the skills gaps (proficiency and
workforce.

Potential of analysing real -time big data on online job vacancies and job applicants for G20

The 2018 report to the G20 Employment Working Group (ILO -OECD 2018) discussed how the rapid pace of
technological innovation makes it challenging to anticipate skills needs. Big real -time data may be a solution to
gather more timely skill needs information. Some G20 countries have started to explore and already been
implementing the use of big data to improve skills anticipation and matching capabilities. Examples of this include

the pan -European real -time job vacancy tool developed by Cedefop, and the job market analysis offered by
Lightcast (the former Emsi and Burning Glass Technologies) that cover mostly Anglo -Saxon and European countries .

Big data have the potential to complement existing survey  -based skills intelligence, uncovering skill trends by
occupations and sectors at a very granular level, on both skills supply (e.g., online CVs, worker profiles, education
and training programme curricula) and demand (e.g. employer job advertisements). Th e representativeness of big
data depends on the availability of a well -developed digital infrastructure, digital literacy of the population as well

as the digital readiness and level of engagement by various stakeholders. There may be biases linked to
rep resentativeness, especially in the countries with large share of informal economies. There are also limitations

and concerns related to privacy and legal considerations (ILO, 2020; Cedefop et al., 2021.).

The collection and cleaning of data from job posti ngs and resumes involves considerable effort and is highly
technical, involving web scraping and crawling, natural language processing (NLP) and machine/deep learning
techniques. Adding onto the complexity involves the extraction, organization, standardiza tion, and categorization
of skills into a consistent and coherent format.

There are good examples of the big data usage as a complementary source to existing labour market and skills
intelligence to develop value -added policies and strategies. For instan ce, the Migration Advisory Committee in the
United Kingdom uses information gathered from online job vacancies and labour market surveys to develop nine

data driven indicators of labour market conditions to assess which occupations are in shortage. In Kore a, the
employment information platform (Work  -Net) which integrates data from 31 public and private job search websites,
operated by the Ministry of Employment and Labour and Korea Employment Information service uses Al powered

job matching algorithms to re commend suitable jobs to job seekers.

3.4 Evidence-based policies and programmes to address skills gaps

Identifying the existence of a skills mismatch is an important first step towards determining the source and
magnitude of the problem. Policy makers sh  ould rely on the use of both supply and demand side indicators (as
discussed in section 3.3) along with complementary data sources (i.e. interviews with stakeholders, big data etc.) to
design feasible and targeted policy interventions in the design and del ivery of initial education and continuing
training and labour market policies, subjecting potential solutions to rigorous debate and challenge. Monitoring

and evaluation of the policy process follows through the tracking of results and outcomes.

It is cru cial to ensure that information gathered is turned into action by presenting it in non -technical terms (e.g.
packaging it into interactive visualisations) and disseminated through effective communication channels such as
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self-service labour market intellig ence tools. For example, the Department of Employment and Workplace Relations
in Australia developed Workforce Australia, an online tool which provides information on job search and matching

for individuals, employment and service providers and businesses . It integrates data from online job portals,
education and training institutions, employment service providers and offers a link to learning modules and work
experience opportunities. The information is showcased in a manner that is user  -friendly and intu itive.

3.5 Process and partners: Engagement of key stakeholders

Anticipating and building skills for future jobs and emergin
important aspect of effective skills anticipation systems is to develo p and support institutions and mechanisms to
generate, collect, use, disseminate and develop evidence -based decisions. For skills anticipation and labour market

intelligence to have an impact, it is necessary to involve all relevant stakeholders, each of t hem, playing an
important role. Employers and their representatives ensure the transfer of direct demand -related labour market
signals and can shape the design and delivery of training of

to highlight quality and social inclusiveness in skills anticipation and intelligence as they invariably bring important

insights to the benefits of all in the process. Governments facilitate the data collection on specific target groups,

including disadvantagedgroup s, making sure that the process is inclusive.
in supporting coordination of data collection and analysis, ensuring the complementarity of data and preventing

data gaps and overlaps in data collection. A whole -of-government approach also supports coordination across

policy areas, including industrial polices, and the collection and analysis of data on relevant impact on skill demand.

Education and training providers and institutions in charge of curricula and qualific ations are key players in
adapting the learning offer and ensuring its quality in line with labour market demand. Coordination and
stakehol dersYdYd engagement can be supported by institutional d

platforms at national and sectoral levels.

u Questions for discussion

1 What common sets of indicators can be used to make the skills gaps assessments comparable across
countries and obtain a global picture? Are these available for all G20 countries? How can better data
availability be facilitated?

1 What common taxonomies can be used to make the skills gaps assessments comparable across countries
and obtain a global picture?

1 How can G20 facilitate better data on current and future skills gaps? What can be done to ensure better
comparability of data across countries?

1 Does the framework for the G20 skills gaps mapping and the related data portal correspond to the needs
of GO member states? Is the proposed set of indicators for the portal relevant? What will be specific steps
in the roadmap to populating and maintaining the G20 portal?
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