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The Problem Addressed Linld Skills

Challenge:

Global labour markets are increasingly facing critical skill shortages,
misaligned skill flows, and policy blind spots when matching labour
demand with talent supply—particularly across borders.

Current barriers:

 Fragmented data on EU demography, skill shortages, migration and skill, talent
partnerships

* Lack of actionable insights on skill and talent partnerships

* Inaccessible tools for non-experts to explore skill and migration trends

* Lack of support for choosing various policy options how to address skill
shortages: upskilling, retraining mid career, later retirment, automation, high .
immigration, selective migration.

Funded by https://link4skills.eu/
the European Union




Objective and Advantages . ]
of the Digital Solution LinliSkills

T»he Link4Skills Navigator is an Al-assisted tool based on expert knowledge that

supports data-driven decision-making for managing and optimizing global skill
flows.

Core objectives:

e Support labour market stakeholders (policy makers, employers, educators) with
actionable insights.
* Enable fair and efficient skill mobility between origin and destination countries.

* Provide open-access, interactive dashboards to empower users with scenario-based
planning.

Key Advantages:

* Centralized interface combining labour market data, policy partnerships, and migration
insights

 Co-created with stakeholders: policy makers, recruiters and employers

e Enables policy simulations and identification of skill corridors for proactive plahning.
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LinkdSlills Navigator Info
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Horizon Europe

Link4Skills Navigator

What is it?

The Link4Skills Navigator is a solution developed by the Link4Skills project to address global skill shortages, with a
special focus on the EU. Navigatoir aims to help tackle skill shortages and migration challenges across global
labour markets. It functions as a participatory expert knowledge-based system, analysing skill gaps and flows
across continents (Europe, Africa, Asia, and the Americas) and offering tailored solutions for re/up-skilling, Al &
automation, and migration strategies ¥

b

What will you find in it?

At its core, the Navigator is a knowledge-based expert system that combines robust data analytics with a user-
friendly interface. Its features include:

1. Interactive Dashboards

Users can create and customize dashboards, visualizing data through maps, charts, and tables

2. Al-Driven Assistance

A chatbot interface offers contextualized support, answering questions with real-time insights derived from
integrated datasets

3. Data Exploratiocn and Visualization

Advanced filtering and export options enable users to tailor analyses for reports and presentations

4. Migration Corridor Analysis

Interactive maps showcase migration flows, policy impacts, and skill dynamics across regions

For whom?

The Navigator is designed to empower EU decision-makers, recruiters, and training providers with actionable
insights. It addresses critical challenges, such as skill shortages, workforce planning, and equitable migration
policies, by providing:

« Tailored Recommendations: Identify skill gaps and formulate strategies for upskilling, reskilling, and workforce ’
development.

« Policy Support: Develop evidence-based policies through comprehensive analysis of migration patterns and
labour market trends.
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About the data

The Link4Skiils Navigator wil primarily present data from research work within the Link4sSkilis project, funded oy the Eurcpean Union's Honzon Europe research and Innowation
programme. Key data areas Include EU Labor Market Analysis, Future workforce and Scenarios Modedling, Skill and Taient Parnarship invencory and Migration Skill Corricor Dasa
ltest cases)

EU Labor Market Analysis

This part concerns data on skill Shortages, gaps, ana (skilled) labour cemand across the EU (using EU-LFS aata for 2014-2023). Using Al Navigator DashDoard, users can
explore

= Qccupational siill levels of workers Dy educational attalinment and selected gemographic and/or migrant characteristcs, for the EUZ7 and Member States

= Pastirend in occupational SKill mismatch among natives and Immigrants (gefined as foreign bom) and of labour. For pie, the share (and estmated
stock] of highly educated native born and Immigrant warkers in low (elementary), medium and high skilled accupational, for 1otal labour force, by broad age groups
andjor gender.

* Unfilled ana filed labour demand by occupational siill levels (elementary, medium and high skiled occupations) and distripution of workers Dy their qualifications
[educational attainment) and other selected characteristics (nativity status, gender). In this analysis we link labour demand data by occupation group employment data
from EU-LFS.

Future workforce and Scenarios Modelling

We forecast occupational distribution and skill levels of workers and labour demand in the ageing EU-27. Growing supply of highly @ducated workers does not always aign
with the demand for specific skilis In the labor market, leading to potential mismatches. Simultaneously, the proportion of Immigrants In the workforce has been increasing and
labour force outcomes of Immigrants and natves differ. \We Integrate demograpnic, migration, educational, and occupational varabdes Into a comprenensive microsimuiation
madel that project long-term shifts in European population and workforce. The model allows to explore how oamographic Changes and projected tuture skiled labour demand
wiil affect the occupational distribution of the EU workforce

*¥What-If" scenarios simulate potential implications and labour force outcomes of:

= Human capital responses: Upskilling or reskiling the existng EU population, Incluging Improved access to high eoucation and mid-career retraining (for Doth native and
migrant populations).

« Employers’ Increased of and Al In labour-Intensive sectors and upskilling of workers.

= Migration responses: Stimulating fair skillea migration and skl seiection of immigrants to the EU trom non-EU countries.

Skill and Talent Partnership Inventory

A repasiory of practices and framaworks ror skill exchanges and pannerships batween regions,

Migration Skill Corridor Data (test cases)

Detalled data on skill supply and fiows In sefected 26 giobal migration skill corridors, Including Insights into both sending and recelving ends, helping to assess and design
equiabie partnerships.
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Funded by https://link4skills.eu/
the European Union




Linl&Skills
How the Solution Works for the Labour Market

User-centric modules include:

Customizable Dashboards: Built on Apache Superset for filtering, comparison, and
data visualisation.

These modules support:

Evidence-based policy making.

Anticipation of future skill demands.

Human Resource Inventories: Detailed views of workforce capacities in origin
countries.

Development of targeted re/upskilling strategies.

Migration Skill Corridors Map: Navigate skill flows between countries.

Skills Mobility and Talent Partnerships Search: Identify ongoing initiatives and
partnership frameworks.

MIRA (Migration-Informed Recommendation Assistant): Al chatbot offering
recommendations and insights.
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Dashboards -Customisable filtering and chart
visualisation to match user needs
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Related Trades Workers (ISCO 7), Plant and Machine Operators and Assemblers (ISCO 8).

1.2.3. Low-skilled job (ISCO 9) - Elementary Occupations (ISCO 9).

Inactive — People outside the labour force, neither working nor seeking employment (e.g.,
students, retirees, homemakers).

Additional variables:

Underutilised workers - Includes both the unemployed and those employed in occupations
below their educational attainment.

Other indicators:

Unemployed rate — The proportion of the active labour force that is unemployed at the time of
observation but available for work and actively seeking employment, following the standard
ILO definition.

Underutilization rate - The proportion of the active labour force who are either unemployed or
employed in occupations below their educational attainment, thus capturing both labour
market exclusion and skill-occupation mismatch.
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\\\‘ Dashboards - customisable filtering and chart
\ visualisation to match user needs Link45ki||s

Horizon Europe

Fiters. '“ " SLAMYS - Skill-Adjusted Mean Years of Schooling @ = A tuows favisk 2 25 a0 [
World map
World map for SLAMYS

here is description
by Gender

Both

by Age Group

by Year *

2025 x

SLAMYS and MYS line chart g
Country

by Age Group

by gender

Iy

Literate bar chart
by Country

by Gender SLAMYS and MYS line chart : Empirical literacy rates in COUNTRY for population age AGEGROUP

@0 ()
18- = 100.0100.0100.0% 100.0100.0100.0% 99.9°100.0°99.9% 100.0100.0100.0%

O SLAMYS for Male

by AgeGroup 154 -0~ SLAMYS for Bath
<O~ SLAMYS for Female ik

12 ?———'—'—7 -O- MYS for Male

=O- Mys for Female €0.0% 1
9 =0~ MYS for Both

20.0%+ .
34
00%+—
Arpiyifiters a ! I 2000 2005 2010 2015 2020 2025
1970 1980 1990 2000 2010 2020 2025 ) ‘ P
Clear all @ ivrate for Female [ litrate for Male [ Ftrate for Both @ (inv \
L

Funded by https://link4skills.eu/
the European Union

93.4%3.2%




\\\\‘

wSUPQ[set Dashboards  Charts

@ le

Datasets saL -

Filters example: diagram comparison : © Pusisned

Scenario 1st diagram

Better education X . .
Population by occupation

Scenario 2nd diagram

™
Mid - career retraining X
M
Country (for both)
5M
Bulgaria x
M

R Katarzyna Makohon ﬁ a month ago

MY
o B

<O Inactive

=0~ Workers in a medium-skilled job
=0~ Workers in a high-skilied job
<~ Workers in a low-skiled job
<O~ Unemployed

M k

M

™

2020 2025 2030 2035 2040 2045 205

Funded by
the European Union

User-Driven Dashboards with Data and
Scenario Comparison
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Al for Supporting Policy Choices LinlciSkills

MIRA:

* Based on repository of curated articles and policy documents

* Repository created by Link4Skills experts

e Uses Retrieval-Augmented Generation methodology that formulates
replies to user questions based on relevant articles -> avoiding
hallucinations

e Replies include sources to articles from Link4Skills repository

* Replies to some questions will be based on statistical data and forecasts
in the Link4Skills database

Evaluation:

* L4S Navigator and MIRA will be evaluated by stakeholders

* Evaluation will stress the validation of the tools ability to support policy,
choices.
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" Publication Repository — KBES

Resources for MIRA (chatbot) LinkiSkills

Link“Skills | Info Migration Skill Corridors Dashboards Repository Partnerships MIRA Log Out
€ DATA CONTROL
Y FILTERS
Q  Author Q Year Q APA Citation Q Title
Q Tag

Show Studies Reset Selection
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MIRA - Migration-Informed
Recommendation Assistant

Linkd'Skills

Horizon Europe
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LinkIskills Navigator

Migration-Informed
Recommendation
Assistant

This name likely reflects a tool or system
designed to provide recommendations or
insights that are informed by migration-
related data, policies, or trends. Aimed at
assisting with decision-making, research, or
policy design in areas such as labor markets,
skills matching, or integration policies.

Questions

What are the current statistics and trends of
Ukrainian refugees under temporary
protection across EU countries, and which
countries host the largest populations?

How has the temporary protection policy for
Ukrainian refugees evolved since its
implementation, and what impacts has it had
on asylum systems in the EU?

What role do digital tools like chatbots play in
supporting Ukrainian refugees in accessing
resources and services across Europe?

Funded by

Info Migration Skill Corridors Dashboards Repository Partnerships MIRA Log Out

How has the temporary protection policy for Ukrainian refugees evolved since its implementation, and what

impacts has it had on asylum systems in the EU?

Please be aware that as an Al-based tool | may sometimes be wrong.

The temporary protection policy for Ukrainian refugees, activated on March 4, 2022, under the 2001 EU Temporary
Protection Directive, has been extended until March 2024. This policy grants Ukrainians visa-free entry and
temporary protection status in 27 EU Member States and other European countries, providing rights such as
employment, healthcare, and education. It has significantly reduced reliance on migrant smugglers, as most border
crossings are legal and orderly, according to Frontex. The policy also suspends the Dublin Regulation for Ukrainians,
allowing them to travel within the EU for up to 90 days within a 180-day period. This has minimized secondary
movements and smuggling risks. However, 22% of surveyed Ukrainian refugees reported paying for transportation,
though these were likely regular travel costs rather than smuggling fees. The policy has distinctly differentiated the
legal framework for Ukrainians from that of other refugees, strengthening their resilience to trafficking and easing
pressure on EU asylum systems by providing a streamlined protection mechanism.

Sources:

1. UNODC (2022). Conflict In Ukraine: Key Evidence On Risks Of Trafficking In Persons And Smuggling Of Migrants.
United Nations Office on Drugs and Crime Research.
https://drive.google.com/open?id=1wmeSEmhgPwfKIbjPnGrulBGFTkqDIAZt
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\ Skill mobility partnerships, incl. Talent Partnerships - . .
\ user-friendly search and filter options for smooth Lin k45|(l lls
\ naV|gat|0n Horizon Europe

LinlA’Ski"S Navigator Info  Migration skill corridors ~ Dashboards  Repository  Partnerships ~ MIRA Log Out
Horizon Europ:

Partnerships

Skills mobility partnerships

Search Origin country Destination country Partnership type

{ Q_ search partnership ] {Nl

{ All - All . | clearfilters

Bilateral agreement

Memorandum of

Ethiopian trainees for the construction sector in Germany understanding
Multilateral agreement

2020 - 2022 Origin country: Ethiopia, Morocco, Mozambique, Tunisia Destinati *artnership type: Memorandum of understanding v
Programme

Sector: Construction Project

Administrative Agreement for Cooperation in Skill Development and Vocational Training
2019 - 2022 Origin country: India Destination country: France  Partnership type: Bilateral agreement v

Sector: Areas of mutual interest such as: automotive, aerosprace, energy, technology, tourism, sustainble urban development, beauty and wellness, textiles, construction

Agreement between the Austrian Federal Government and the Government of the Republic of India on a Comprehensive Partnership for
Migration and Mobility, FLG. Ill No. 127/2023

2023 - Not specified Origin country: India Destination country: Austria Partnership type: Bilateral agreement Sector: Not specified

Craftsmanship offers a future (Handwerk bietet Zukunft) \\\\\
A\
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\ Migration Skill Corridors - start by selecting a Link45ki||s
country on the map or from the drop-down list Horizon Europe
Migration Skill
Corridors

Select the country to discover
Migration Skill Corridor

Origin country

India X -

Destination country

Canada

Country profile

Explore Country Profile & -

Existing Corridors

India - Canada

Type: no data

Sectors: no data

Additional information: no data
Existing skill partnerships: no data

Legal, political and institutional frameworks

SO
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Linl&Skills
Creation Process: Tech, Data & Resources

Development Process Highlights:
* Based on Horizon Europe RIA Grant 101132476.
e Al-Assisted Skill Navigator (TRL5) co-developed with project partners and
stakeholders.
e Built using open-source technologies (e.g., Apache Superset, custom
APls, metadata search tools).
e Data collected from:
* EU migration and labour market databases.
* Partner country surveys and interviews.
e Literature and policy document reviews.
* Adheres to Horizon Europe ethics guidelines (no personal data shown;
anonymous examples used).
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Challenges & Lessons Learned Linl&Skills

Challenges:

Data harmonization across countries and sources.
Balancing automation with ethical oversight in recommendation

systems.
Maintaining user-friendliness while offering advanced filtering and

analytics.

Lessons Learned:

Stakeholder involvement is crucial in tool design and usability testing.
Need to anticipate digital literacy gaps in user groups.

Emphasis on transparency in algorithmic decision support is vital for
trust (that is why we are building expert-knowledge based, validated
chatbot that responds to questions with curated source articles).
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Linl&Skills
Way Forward

Piloting with stakeholders: policy makers, recruiters, employers
Presenting policy options (policy mix) in dashboard for
addressing global skill shortages

Talks with European Commission and its agencies who can take it
over after the end of the project (e.g. JRC, ELA (?)

Making user-friendly updates of knowledge repository for
stakeholders

Ongoing updates in response to policy feedback and real-world
usage.
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