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Three observations

1. Human capital is multifaceted and is best captured by “skill vectors”
2. The labor market as a network of industries/occupations and their 

skill proximity
3. Human capital from a collective, not individualistic perspsective



Human capital as skill vectors



Extracting tasks & skills from job descriptions
Nedelkoska/Gadgin Matha/McNerney/Assumpcao/Diodato/Neffke - 2021

Example: secretaries



Source: National Archives at College Park, Public domain, via Wikimedia Commons



Computerization of the workplace
Tasks performed by women in the US economy (1940-2020)



Identifying related jobs using labor flows
Neffke/Otto/Weyh – JEBO  2017



Industry space
Labor market as a network of human capital linkages
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Predicts
• Firm diversification 

(Neffke/Henning, SMJ 2013)
• Inter-firm spillovers 

(Timmermans/Boschma, JoEG, 2014; Csáfordi et al.  2016)

• Emergence and growth of local industries 
(Neffke, Otto, Weyh, JEBO 2017)

• Duration of unemployment after displacement in plant 
closures (Neffke, Otto, Hidalgo, 2017)

Industry space
Labor market as a network of human capital linkages





Skill ecosystems
Neffke – Science Advances 2018



Pittsburgh Symphony Orchestra , Wikipedia, Photo Credit: Michael Sahaida, photographer



Coworking
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Coworking

Health care 14



Reflections

• Human capital as skill vectors
• From surveys to NLP-based text analysis
• Mismatch
• Latent diversification opportunities & development trajectories

• Skill ecosystems
• Matching to teams
• Missing skills lower productivity
• Educational structures instead of educational attainment
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Data from the online labour market can help:

1. Gather timely intelligence on demand in local labour markets

1. Understand how people search for jobs in different places

1. Improve the process of matching people with jobs



Variation in job posting growth across local labour markets
% change in job postings since 1 Feb 2020, seasonally adjusted, to 11 Feb 2022





Variation in job search behaviour across local labour markets
Searches with the “What?” box blank as a share of all job searches (Index, Jan 2019=100)



Jobseeker

From weeks to days 
to interview

Search Apply InterviewSchedule

In only minutes and
all at once

Hired



#S4Stride #SkillsMatching

Stride for Stride
for skills adaptation/anticipation in European Regions

New data and methods to meet local skills needs: 
Information, intelligence … (in)action?
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Who we are
a network of Regions https://www.earlall.eu

EARLALL is a Brussels-based network of regions aiming to 

contribute to EU policy-making and cooperate in projects in the 

field of lifelong learning. 

Based on the unique strengths of every region and local authority, 

EARLALL facilitates regional collaborations and partnerships, as 

well as an open and rapid exchange of knowledge in a context of 

trust and confidence.

The network was established in 2001 under the initiative of regional 

governments willing to build a solid cooperation in the field of 

lifelong learning. Indeed, EARLALL believes that regions and local 

authorities have a privileged role in designing and implementing 

strategies related to it, since they are in direct contact with 

educational institutions, the business environment and, most 

notably, citizens. 



#S4Stride #SkillsMatching
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Who we are
the partnership
• Six regions (Catalonia, Basque Country, Tuscany, 

Brittany, Varaždin, and Vestland) in five European 
countries.

• Leader: Brittany Region

• Partners: Basque Government, Government of 
Catalonia,  Tuscany Region, Istituto Regionale
Programmazione Economica Toscana (IRPET), 
Varaždin County, Srednja skola “Arboretum Opeka”, 
Srednja strukovna skola, Vestland County Council, 
Hargangerradet Municipality, EARLALL

• 24 months duration. 

• Budget 139.463,00 euro, Erasmus+ KA2

• https://s4stride.eu/
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Objectives
Why Stride4Stride?    

A labour market heavily impacted by
Industry 4.0 and SDG commitment (2
million employments will be created by
the latter),

B rise of soft skills as a new area of
interest in terms of qualifications,
differences between skills offer and
demand have widened

C context of the COVID-19 outbreak must
also be noted, affecting the need of
resilience as a fundamental skill

building up the concept of Regional 
Skills Ecosystems

Improving regional capacity to identify 
skills needs and adapt training 

provisions accordingly

aligning the education and training 
provision with regional smart 
specialization strategies (S3)

Education and training systems should  identify, anticipate 

and teach skills that are suitable for future needs, rather 

than to catch up with technological, demographic and 

environmental changes after they have happened

Resilience and pandemic crisis – affecting most economic 

sectors.
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Objectives
Our Principles

A long-term vision

• The #S4stride concepts 
builds on previous regional 
cooperation initiatives that 
have been developed in the 
context of the EARLALL 
network’s Skills and Labour 
Market working group and 
external collaboration with 
international organizations 
(European Commission, 
OECD) since 2018

A multi-stakeholder approach

• #S4stride follows the 
quadruple helix model to 
build strong and inter-
connected skills ecosystems 
to boost economic 
development and a high life 
quality for citizens through 
skills provision management. 
Key regional actors 
considered

Regions at the core

• regional skills ecosystems triggered 
by active regional authorities that 
boost cooperation among regional 
actors and different governance 
levels. 

• Regions allow a closer contact with 
citizens and are in a privileged 
position to assess territorial 
economic, labour and well-being 
needs, including lifelong and life 
wide learning opportunities. 



#S4Stride #SkillsMatching

Stride4Stride is an exchange of good practice project and therefore there are not intellectual outputs
produced (as understood by Erasmus+ KA2).

• O1. Capacity-building on smart specialization strategies (S3) and education policies at regional level
for the quadruple helix actors on the basis of international and interregional peer-learning, mutual
observation, and discussion on the ground, indirectly impacting a total of 9.6 million inhabitants
(lifelong learners) that conform the partner regions.

• O2. Improved stakeholder relations for skills-matching strategies and skills governance processes at
regional, national and EU level, including the production of targeted and evidence-based education
and training policies and/or practices, according to the priority areas of action for 2030 identified by
EC’s Education and Training expert panel (Jan 2019).

• O3. Further engagement of the education sector in S3 at regional and national level through the
creation of multi-stakeholder, peer-learning discussion hubs.

• O4. Strong dissemination and engagement among other regional and local authorities, as well as
within EU institutions, to foster policy innovation.

• O5. Building resilience and improved effective response capacity for prospective crisis scenarios.

6

Objectives
In depth
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Actions
The Stride4Stride Workshops

engaging four main axes: public authorities, 

education centres (VET in this case), 

companies and the individual.

• Four workshops corresponding to the four 

steps of skills governance (adaptation, 

anticipation, transmission and use) organized 

in Florence, Rennes, Bergen and Barcelona 

between 2020 and 2022, 

• double European-regional perspective to build 

together skills intelligence systems by means 

of exchanging their experiences (both though 

workshops and study visits) and taking part in 

multi-stakeholder open discussion hubs. 

1

• Forecasting/Anticipation

• Florence 17 june 2021

2

• Assessment/Adaptation

• Rennes 

3

• Transmission

• Bergen

4

• Use

• Barcelona

Workshop report

https://s4stride.files.wordpress.com/2021/07/report-s4s-1workshop-final.pdf
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Actions
Stride4Stride Workshop #1

Stride4Stride project allows 

international and interregional peer-

learning, mutual observation and 

discussion on the ground to 

contribute to the production of 

targeted and evidence-based 

education and training policies 

and/or practices

Led by Tuscany Region and IRPET - 17 June 2021

Skills forecasts tend to focus only on national level, overseeing regional 
disparities, which are crucial for education offer development. 

first workshop tackled skills intelligence and forecasting, revolving around

regional skills anticipation methods.

The session consisted of two parts: a) the Italian experience, involving a

global overview of Italy’s tools for skills forecasting at national level that

can be used at regional level; and b) regional

experiences from project partner regions in multi-stakeholder involvement,

research conduction and skills intelligence strategies, showing sector-

specific examples and sharing their challenges and needs.
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• Four training workshops with 25-30 participants each

• Promotion of public-private cooperation and mobilization of private actors to tackle mismatches. 

• Road map for regions and organisations interested in identifying best practices for skills intelligence 
development and implementation.

• Informal network of skills-matchers: international community of practitioners based on regional hubs.

• More regions influenced by new strategies and road-map, thanks to reach-out capacity enabled by 
EARLALL, local dissemination workshops and a final dissemination event to be held in Brussels.

• Workshop model/guidelines to be used in further exchanges.

• Indirectly, EU policies fed by regional best practices thanks to dissemination channels.

Results
In depth



#S4Stride #SkillsMatching

Thanks for your attention

and stay tuned on https://s4stride.eu/

!
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Contacts

Regione Toscana
Settore «Apprendistato e Tirocini"

Miriana Bucalossi
Resp. PO Programmazione Tirocini e Apprendistato. Gestione Progetti Europei e Reti 
Transnazionali

miriana.bucalossi@regione.toscana.it
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Open Jobs Data

Data Analytics Practice

Genna Barnett
Jyldyz Djumalieva

Karlis Kanders
India Kerle

Adeola Otubusen
George Richardson

Cath Sleeman
Izzy Stewart
Jack Vines 



Mapping 
Career 

Causeways

Funded by J.P. Morgan Chase & Co.



We measured the 
similarities between 
1,600+ occupations...

...based on the skills, 
work activities, and 
interpersonal, physical 
and structural contexts 
of each role

In this map, more 
similar jobs are placed 
closer to each other

A similarity map of the 
labour market

Hotel concierge

Digital media designer

Ticket sales agent



We see clusters of ‘high risk’ occupations: 
jobs that require similar skills have similar 
levels of suitability for machine learning. 



Three use cases for the map 

1. Recommending job transitions
by identifying viable and desirable transitions
What other occupation could I move to? 

2. Providing skill recommendations
What skills are required to move between two jobs? 

3. Supporting workers at risk
by mapping the impact of shocks
Which workers will find it most difficult to escape automation risk?
What training should we offer to displaced workers? 
 



Open Jobs 
Observatory



 Open Jobs Observatory:
 

The UK’s first-ever open repository of 
the skills requested by employers in 
UK job adverts

● Trying to fill 2 data gaps: skill demands & 
green jobs

● Collecting job adverts daily (with 
permission) since Jan 2021.

● Released our first aggregate insights at 
the end of last year

          

How do skill demands 
vary across the UK?



Application I: Speeding up skill insights in Sussex

● Commissioned by the Sussex Chamber of 
Commerce to analyse skill demands

● We identified absolute and relative skill 
specialties 

● We conducted deep dives on jobs in green 
industries, transversal skills and digital skills:

Examples of insights:

● The higher paying transversal skills require foresight or 
working closely with others (compromise / negotiation 
/ cooperation)

● The higher paying digital skills typically require coding. 
Demand for several languages, such as SQL, now 
stretch far beyond the ICT industry.

What skills are 
demanded in 

Sussex?



Application II: Finding jobs in green industries

● The Govt has pledged to support the creation of 2 million green jobs by 2030 but...

● There’s no standard list of UK green jobs

● So we’ve developed the first open methodology for tagging jobs in green industries. 



Open Jobs Data

Data Analytics Practice



16 February 2022 Matthieu Teachout

OECD Local skills week 

session 4

Local skills and jobs for 

local decisions



I.

16 February 20222

Data sources



REFERENCE DATA (BACKBONE)

Library of 500 job roles (Rome) 

→ 13 000 detailed skills

→ 400 macro-skills

Ongoing work (Rome 4.0):

Job roles → Skills     Skills → Job roles

16 February 20223

Current model New model

Roofer

Skills

Geometry

Safety rules

Welding techniques

…

Know how

Laying tiles

Sealing

…



SURVEY DATA

Enquête besoins en main-d'œuvre (Labour demand survey)

→ 1.9 million establishments, every year

→ Expected recruitments for the year to come

→ Data by job role and by local labour market

16 February 20224



OTHER SOURCES

15 février 20225

→ Job ads:

– Posted on pole-emploi.fr (3.3m/year)

– Shared by partners (6.9m/year)

– Scraping (DARES)

→ Skills reported by job seekers

Hiring tensions

- Cooks



II.

16 February 20226

Use



OPERATIONS

16 February 20227

Buying trainings (pôle emploi and partners) 
Employment rate after 

various trainings



INFORMATION

16 February 20228

Job ads

Skills with high demand

Job seekers

Data emploi
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