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Abstract

As general-purpose technologies like the steam engine and electricity once
revolutionised society, artificial intelligence (Al) is likewise doing so today. By
enhancing productivity, stimulating economic growth and creating new job
opportunities, Al could significantly enhance human work and the labour
market. However, Al also presents challenges such as job displacements if
the transition to using it is not properly managed. The effects of Al on
employment differ across sectors, regions and cities, as well as across skill
levels. Adapting to this shift requires developing new skills that align with
evolving labour market demands. Policymakers play an essential role in
ensuring workers are equipped to thrive in an Al-driven economy. This paper
examines how Al is transforming labour markets, shifting skill requirements
and the policy responses needed to harness Al's transformative potential
while mitigating its social and economic risks.
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Executive summary

Artificial intelligence (Al) is emerging as a transformative general-purpose technology, reshaping
economies and societies in ways comparable to past industrial revolutions. By enhancing productivity,
improving decision making and enabling innovation, Al holds significant potential to boost economic growth
and improve working conditions. At the same time, its diffusion raises concerns about labour market
disruptions, widening inequalities and uneven access to opportunities. In this context, ensuring that
individuals and economies are equipped with the right skills is critical to harness Al's benefits while
managing its risks.

Al adoption by firms has accelerated rapidly in recent years, driven in part by the emergence of generative
Al tools. Businesses increasingly use Al technologies to automate routine tasks, optimise resource
allocation and improve the quality of goods and services. These developments can raise productivity and
create more engaging and higher-value work for employees. However, adoption remains uneven across
firms, sectors and countries. Larger firms and younger, more innovative enterprises tend to lead in Al
uptake, while small and medium-sized enterprises face barriers related to cost, infrastructure and skills
shortages. Without targeted policy interventions, these disparities risk reinforcing existing productivity gaps
and limiting the diffusion of Al benefits across the economy.

This paper first sheds light on the transformative impacts of Al on businesses, work and digital societies.
It then outlines the skills needed to prosper in the Al age. Finally, it discusses the role of policies to help
ensure that workers have the right mix of skills today and in the future.

Main findings

Al adoption is accelerating, with differences across firms
e Al uptake is rising rapidly, increasing from around 7% to 20% of firms between 2021 and 2025 in
OECD countries, driven in part by the diffusion of generative Al tools.

e Larger firms and start-ups are more likely to adopt Al due to greater financial resources and
innovation capacity, respectively.

e Small and medium-sized enterprises (SMEs) face persistent barriers to Al uptake, including costs,
lack of infrastructure and shortages of skilled workers.

o Skills shortages are a key constraint on Al diffusion, ranked among the top barriers to adoption by
firms.
Al is transforming jobs, but not necessarily destroying them

e Al affects labour markets through three main channels: i) automation of existing tasks, ii) creation
of new tasks and occupations and iii) improving productivity. These effects coexist, and the net
impact on employment depends on their relative balance.

o Evidence suggests Al often complements rather than substitutes human labour, contributing to
productivity gains and job creation.

e« However, job displacement remains a risk, particularly for workers in routine and repetitive roles.
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Exposure to Al differs from risk of automation

High-skill occupations are the most exposed to Al, including managers, professionals and
engineers. However, these occupations are less likely to be automated, as they rely on non-routine
cognitive and social skills.

In contrast, low- and middle-skill jobs face higher automation risks, particularly in sectors involving
routine manual or cognitive tasks.

In 2022-2024, around one-quarter of workers were already exposed to generative Al, and this
share is expected to grow significantly.

Individuals need a wide range of skills to thrive in digital societies

Foundational skills (literacy, numeracy, scientific knowledge) enable all people to participate in a
digital economy and society.

Information and communication technologies (ICT) skills (basic to advanced technical
competencies) help workers meet evolving job requirements and thrive in the digital age. Advanced
Al skills (e.g. machine learning, data science) are in high demand, but workers with such skills
remain rare (around 1% of the workforce).

Complementary skills such as critical thinking, creativity, and collaboration enable high-

performance work practices and a strong ability to continue learning. They become increasingly
important as they enable effective interaction with Al systems and adaptation to changing tasks.

Governments can help shape skills for the Al age

To make the most of benefits from Al technologies while mitigating the risks, governments must put into
action agile policies that work in tandem as follows:

Strengthen education and training systems by improving quality, equity and labour market
relevance of education and integrating Al literacy, digital skills and critical thinking across curricula;

Expand lifelong learning opportunities by promoting continuous upskilling and reskilling across
the life course by developing flexible, modular and online training pathways and strengthening
recognition of prior learning systems;

Develop the ICT and Al talent pipeline by expanding formal education programmes in Al and
digital fields, providing short, targeted reskiling programmes for adults and aligning training
provision with evolving labour market needs;

Promote Al literacy for all by equipping workers with basic skills to use, understand and critically
assess Al and broadening access to Al learning beyond specialists;

Encourage employer-led training by supporting firms through financial incentives, subsidies and
co-financing schemes, fostering partnerships between employers and education providers and
aligning workplace training with technological change; and

Strengthen policy co-ordination and partnerships by fostering collaboration between
governments, industry and education systems and using labour market data and skills forecasting
to guide policy.
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Introduction

Artificial intelligence (Al)' is reshaping economies and societies, much like transformative technologies
such as the steam engine and electricity did in earlier generations. As a general-purpose technology, Al
has the potential to boost productivity, drive economic growth, create new jobs and enhance the work of
people (Calvino, Haerle and Liu, 2025(). At the same time, Al raises the risk of job displacement and
widening existing disparities if the transition to using it is not managed effectively (OECD, 2023[2).

The impact of Al on jobs varies across sectors, occupations and skills. Some workers benefit from Al’s
ability to automate routine tasks (e.g. reducing the time to accomplish tasks with the same or even higher
quality), allowing them to focus on higher-value tasks that cannot yet be automated. In other cases, Al may
replace jobs entirely, particularly those involving a high degree of predictable and repetitive tasks.
Importantly, the widespread availability of generative Al (GenAl) tools may considerably alter the way in
which workers undertake different tasks. Having the skills to adapt to changing tasks and jobs is a crucial
element of being able to thrive in the world of work in the Al age. With the right skills, workers stand to
benefit from emerging job opportunities created by Al, provided the risks are addressed in tandem.

In such a heavily data-driven world, the pace of technological change is fast and often disruptive. In this
context, policymakers have a responsibility to help equip workers with the skills needed to thrive in their
jobs and in society more broadly. This paper first sheds light on the transformative impact of Al on
businesses, work and digital societies. It then outlines the skills needed to prosper in the Al age. Finally, it
discusses the role of policies to help ensure that workers have the right mix of skills today and in the future.
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z Al has a transformative impact on
businesses, work and digital
societies

Al adoption by firms can help reduce costs and boost productivity, supporting increased competitiveness.
However, it also has far-reaching societal implications for individuals as consumers and workers.

Firm-level Al adoption has widespread implications for society

Al adoption by firms can transform the approach to operational efficiency, decision-making processes and
consumer engagement. Al technologies, including machine learning, natural language processing,
computer vision and predictive analytics, enable businesses to automate routine tasks, optimise resource
allocation and enhance productivity (Brynjolfsson, 20173;; Calvino and Fontanelli, 20234;; Filippucci et al.,
20245)). For example, Al-powered predictive maintenance is transforming the manufacturing industry by
reducing downtime, lowering maintenance costs and enhancing operational efficiency (Lalwani, 2025f)).

Al can also help companies improve product or service quality (OECD, 2023(2), enabling workers to benefit
simultaneously through improved job quality and satisfaction. Indeed, Al could reduce or eliminate
dangerous or tedious tasks, and create more complex and interesting ones instead. It can boost worker
engagement, giving them greater autonomy and even improving their mental health. Some workers may
also benefit from higher wages if there is a higher demand for specific skills on the job market. Additionally,
Al has proven to be instrumental in enhancing workplace wellness and ergonomics (Fiegler-Rudol et al.,
2025(71). Al technologies can automate physically demanding and repetitive tasks, reducing the risk of
burnout and improving employee well-being (Garcia-Madurga et al., 2024g)).

Recent evidence also shows that GenAl tools could significantly enhance productivity, both at individual
and organisational levels, with relevant aggregate implications (Calvino, Reijerink and Samek, 2025(9)).

In OECD Member countries with available data, businesses have significantly increased their uptake of Al
in recent years. As measured in ICT usage surveys, use of Al in these businesses grew from around 7%
to 20% between 2021 and 2025 (Figure 1). This increase is likely driven by the adoption of “general-
purpose” GenAl tools, such as ChatGPT and Copilot, which were made available as of 2022.
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Figure 1. Adoption of Al technologies in businesses has been increasing

Adoption rates of Al by enterprises with ten employees or more, in the business sector (excluding financial services),
2025 (or most recent)
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Note: For Brazil, data refer to 2021 and 2024. For Canada, Japan and Switzerland, data refer to 2021 and 2023. For Korea, data refer to 2021
and 2024 with a change in the questionnaire structure in 2022.
Source: OECD (202610)), ICT Access and Usage (dataset), https://oe.cd/dx/ict-access-usage.

Al uptake in firms differs considerably by age, sector and size. Younger firms, including start-ups, have a
strong tendency to use Al. Indeed, start-ups are often at the forefront of radical innovations, especially
during the emergence of new technological paradigms such as Al. As a result, the propensity of young
firms to adopt Al often surpasses that of older firms (Calvino and Fontanelli, 20234)).

A recent OECD taxonomy also reveals significant heterogeneity across sectors with respect to Al human
capital, Al innovation, and exposure to and use of Al (Calvino and Fontanelli, 20234)). Sectors such as
information technology (IT) services score high along all the dimensions considered. Others, such as
pharmaceuticals, exhibit considerably more heterogeneity (high Al human capital but low Al innovation).

Without targeted and effective support to develop the skills needed to work with Al, workers and businesses
will not be able to seize its benefits, while disparities in job opportunities, job quality, wages and productivity
may widen. With respect to size breakdowns, larger firms with greater financial and technical resources
appear more likely to adopt Al (Calvino and Fontanelli, 20234;). SMEs often report barriers related to cost,
expertise and infrastructure among the reasons for not adopting Al technologies. Lack of skills is the
second most common barrier to adoption of Al reported by firms in finance and manufacturing (after costs)
in the OECD Al surveys of employers and workers (OECD, 2023jz;). Similarly, half of SMEs not using
GenAl tools report lack of skills as a barrier (OECD, 202511;). Other major deterrents include concerns
about legal and regulatory issues (e.g. concerns about ineffective protection and enforcement of copyright
and other intellectual property), data privacy, and manipulated and deliberately misleading content online
(Bianchini and Lasheras Sancho, 2025;12)).
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Al is transforming jobs and labour markets

Al is increasingly recognised as a transformative force in labour markets, driving significant shifts in job
creation, skills demand and overall workforce dynamics. While concerns about job displacement persist,
research suggests that Al also creates numerous opportunities for employment growth and economic
resilience. One study, for example, argues that Al technologies can lead to net job gains by complementing
human labour rather than substituting it, thereby creating new tasks and industries (OECD, 20232)).

Building on research by Lane and Saint-Martin (2021131) within the OECD’s Artificial Intelligence in Work,
Innovation, Productivity and Skills (Al-WIPS) programme, OECD (20232 identifies different types of
impacts of Al on employment. In one scenario, Al affects labour demand by automating certain tasks,
complementing humans in completing existing tasks but also creating new ones. When Al automates tasks
previously done by humans, it may replace human labour. In parallel, Al may create new tasks that require
human labour, leading workers to undertake alternative tasks compared to previous ones. Finally, Al may
complement workers, uniformly improving human productivity in all assigned tasks. In this scenario, Al
neither replaces workers in the completion of tasks nor creates new tasks; it allows workers to perform the
same tasks more efficiently. The three channels are not mutually exclusive, and all may be present at the
same time.

The implications for labour demand depend on which effects dominate. The creation of new tasks should
lead to increases in labour demand. In particular, the creation of new tasks results in a reinstatement effect
that creates new jobs and leads to more employment (OECD, 2023z). These jobs can come from
anywhere, but literature usually links them to the operation of the new technologies themselves (Acemoglu
and Restrepo, 201814;; Autor et al., 2022;15)).

These new jobs likely require skills to develop, train or maintain Al systems. However, they also include
new jobs for the larger set of workers who will only interact with Al applications. The automation channel,
or the replacement of tasks previously performed by human labour, is ambiguous with respect to whether
it increases or decreases demand for labour. It results in a displacement effect, when labour demand
decreases as Al replaces human labour (OECD, 20232)).

Finally, in addition to the displacement effect, the automation channel can give rise to a productivity effect.
This can result in increases in labour demand for tasks or jobs not automated by Al, such as packers and
forklift operators. The productivity effect neither arises (directly) from the automation of tasks, nor the ability
to perform tasks more efficiently. Rather, it stems from the induced demand for tasks or jobs generated
from the cost savings of automation. Whether the productivity effect dominates the displacement effect,
and therefore whether automation increases or decreases labour demand, is the core question facing the
future of labour and Al (OECD, 20232)).

Jobs with greatest exposure to Al are not necessarily those with a high risk of
automation

Using data from labour force surveys, Lane (202416)) shows that on average across OECD Member
countries, “IT professionals”, “Business professionals”, “Managers”, “Chief executives” and “Science and
engineering professionals” are the occupations most exposed to Al (Figure 2).2 This follows intuitively from
the technological advances in which Al has made the most progress (OECD, 2023p2). In contrast,
“Cleaners, helpers”, “Agriculture, forestry and fishery workers”, “Food preparation assistants”, “Labourers”,
“Refuse workers and other elementary workers” are the least exposed to Al. Therefore, high-skill, white

collar occupations are the ones most exposed to recent progress in Al.
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Figure 2. High-skill, white collar occupations are among those with the highest exposure to Al
Average exposure to Al across countries by occupation, 2022

A. Occupations most exposed to Al
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B. Occupations least exposed to Al

Refuse workers, other elementary workers
Labourers

Food preparation assistants

Agriculture, forestry, fishery workers

Cleaners, helpers

Note: The x-axis measures the relative exposure to Al scaled such that the minimum is zero and the maximum is one.
Source: Lane (202416)), Who will be the workers most affected by Al?: A closer look at the impact of Al on women, low-skilled workers and other
groups, https://doi.org/10.1787/14dc6f89-en.

Recent advances in Al may complement rather than replace human labour. The verification of
displacement and reinstatement scenarios requires putting findings in parallel with occupations that are
subject to automation. Most Al exposure indicators that are used to estimate the effect of Al on employment
measure progress in the capabilities of Al as they relate to abilities needed in occupations. However,
progress in Al capabilities is not equivalent to the probability of automation (OECD, 2023/2). Recent
progress in Al may complement human labour rather than automate it. More importantly, Al is just one of
the many advanced ICT technologies that can lead to automation of tasks previously done by human
labour.

Aggregate changes in employment will ultimately depend on all sources of automation. The predicted effect
of Al on certain groups may differ unless all sources of automation are carefully considered. Recent
evidence shows that, in some cases, the creation of new employment opportunities has more than offset
job displacements. However, this dynamic has unfolded unevenly across regions within OECD Member
countries. Moreover, the new jobs have not necessarily benefited displaced workers (OECD, 202417)).

In an OECD study to reflect advancements in automation technologies, Lassébie and Quintini (20221g])
re-evaluates how various occupations are exposed to automation. This assessment, which draws on a
unique survey measuring the automatability of around 100 distinct skills and abilities, was developed and
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completed with input from experts across multiple Al research domains. The survey considers both Al and
also other automation technologies (such as robotics) that are increasingly integrated with Al, allowing
these technologies to complement one another. The study concludes that high-skilled occupations face
the lowest overall risk of automation,? although the full impact of the widespread availability of GenAl tools
is not entirely captured given the period covered.

While Al has made some high-skill job requirements more susceptible to automation, many critical skills in
these roles remain difficult to automate. As a result, despite greater exposure to recent Al advancements,
high-skill jobs generally continue to be among the least vulnerable. In contrast, low- and middle-skill roles,
particularly in “Construction and Extraction”, “Farming, Fishing and forestry”, and to a lesser extent,
“Production” and “Transportation and Material Moving”, are more likely to be at high risk of automation. In
general, the least at-risk jobs are those in “Community and Social Service”, as well as in “Management”
(Figure 3). Overall, jobs requiring non-routine cognitive, social and creative skills are less susceptible to
automation, while routine and low-skilled jobs are at higher risk (OECD, 20232)).

Figure 3. The occupations most at risk of automation are different than those most exposed to Al
Occupations most and least at risk of automation, including Al and other automation technologies, 2021

A. Occupations most at risk of automation

Construction and Extraction

Farming, Fishing, and Forestry

Transportation and Material Moving

Installation, Maintenance, and Repair

Producion |
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Scale
B. Occupations least at risk of automation
Business and Financial Operations h
Legal |
Educational Instruction and Library -
Management .
Community and Social Service F
2 2.25 25 2.75 3
Scale

Note: The scale is 0-5 for all occupations.
Source: OECD (2023p2;), OECD Employment Outlook 2023: Artificial Intelligence and the Labour Market, https://doi.org/10.1787/08785bba-en.
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More specifically, recent OECD evidence also shows that exposure to GenAl tools varies widely across
occupations, reflecting differences in how much job tasks can be accelerated by current and emerging Al
technologies. Occupations involving cognitive, non-routine tasks — such as programming, translating,
interpreting and other highly skilled professional work — tend to exhibit higher exposure. In these
occupations, GenAl could perform a significant share of tasks at least twice as fast today or in the near
future. By contrast, roles reliant on physical or manual tasks, such as cleaning or equipment operation,
show minimal exposure. Overall, about a quarter of workers across the OECD were exposed to GenAl
(defined as at least 20% of their tasks being amenable to Al assistance) in 2022-2024. This share is
projected to grow substantially as GenAl tools become more integrated into workplace software and
systems (OECD, 202417)).
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Individuals need a wide range of
skills to thrive in digital societies

A solid mix of foundational, ICT and complementary skills help empower individuals to navigate an
increasingly digital world, participate in the global economy and compete in job markets.

A mix of foundational, ICT and complementary skills are needed to thrive in
digital environments

In such an Al and data-driven digital landscape, individuals need a wide range of skills to thrive. These
skills can be considered as follows: i) foundational skills that enable all people to participate in a digital
economy and society; ii) some basic and more advanced ICT skills that help workers meet evolving job
requirements and fully participate in the digital age; iii) complementary skills such as teamwork, autonomy,
problem solving, creative thinking, communication, collaboration and emotional intelligence that enable
high-performance work practices and a strong ability to continue learning (OECD, 202419)).

Foundational skills such as in science, numeracy and reading are essential for everyday activities (OECD,
2019p20;; OECD, 202421}). Evidence from the OECD Survey of Adult Skills (PIAAC) shows that high levels
of proficiency in literacy and numeracy are associated with better proficiency in problem solving in digital
environments. Low levels of proficiency in literacy, and particularly in numeracy, may be significant barriers
to using ICT applications to manage information effectively (OECD, 201322)).

In addition to foundational skills, individuals need a range of ICT skills that allow them to learn, work and
undertake daily activities. Basic ICT skills comprise a minimum level of computer skills, communication
and information search skills, and proficiency in using productivity software such as operational and
information navigation. Such skills enable access to information, facilitate communication, support civic
participation, and enhance employability and well-being (Burns and Gottschalk, 201923)); (OECD, 2022/24)).

More advanced ICT skills (e.g. software programming, Al skills) strengthen the ability to cope with change
(e.g. in work organisation) and keep learning (e.g. new programming languages). They also promote
creativity and innovation and offer numerous career opportunities. “Al skills” refer to the abilities and
knowledge required to develop or undertake an advanced use of Al systems. Some key Al skills include
programming, understanding and implementing machine-learning algorithms; data mining and data
processing; deep learning; natural language processing; and understanding computer vision concepts,
such as image processing and object detection.

When combined with a minimum level of ICT skills, complementary skills can significantly enhance an
individual's effectiveness and productivity in digital environments. These are valuable assets across
sectors and increasingly sought in today’s technology-driven world that enables high-performance work
practices in the digital age (Samek, Squicciarini and Cammeraat, 202125; Borgonovi et al., 20232¢)). The
OECD Skills for 2030 project identifies two types of complementary skills: “meta-cognitive skills” include
critical thinking, creative thinking, learning-to-learn and self-regulation, while “social and emotional skills”
include empathy, self-efficacy, responsibility and collaboration (OECD, 2019p27)).
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Al skills are in high demand, but workers with Al skills are still a small part of the
overall workforce

Despite increased Al adoption by firms, workers with Al skills represent a small share of the overall
workforce (about 1%). While workers with Al skills are relatively rare, their share in the workforce has
almost tripled from less than a decade ago (Green and Lamby, 2023/25]). Countries are competing for this
small pool of highly skilled Al workers (OECD, 202429)). Based on live data from the OECD'’s Al Policy
Observatory, Figure 4 shows that countries such as Luxembourg, Switzerland, Ireland and Germany
attracted more Al talent* than they lost in 2024. In contrast, other economies (e.g. Israel, India and
Hungary) saw a net outflow of Al talent from their borders.

The net outflow of Al talent might indicate an Al “brain drain”, where highly specialised workers move to
another country for improved employment opportunities. India is noteworthy for its considerable Al talent
growth rate in recent years. This rate is ahead of the United States, United Kingdom and Canada, as
measured by the year-over-year change in LinkedIln members declaring to have Al skills (OECD, 202429)).
Al engineers and Al consultants ranked first and second, respectively, among the fastest growing jobs in
the United States between 2022 and 2024 (LinkedIn News, 2025(30)).

Figure 4. Economies are competing for Al talent

Between-country Al skills migration, 2019 and 2024
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Source: OECD (2025;31), “Live data: Al Jobs and Skills", OECD Al Policy Observatory, https://oecd.ai.

Using Lightcast data for ten OECD Member countries, Green (202432) reveals that, on average, one-third
of job vacancies in 2021-2022 were in occupations with high exposure to Al® (Figure 5). This finding
underscores the growing pervasiveness of Al-related technologies across a broad spectrum of tasks. While
this affects traditionally technology-intensive sectors, it also increasingly touches sectors such as finance,
healthcare, marketing and administrative services. As shown in the previous section, high Al exposure
does not necessarily imply imminent automation. Rather, it reflects the likelihood that Al tools could
significantly augment or transform the nature of these jobs.
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Figure 5. In some countries, almost a third of job vacancies are highly exposed to Al

Job vacancies with high exposure to Al as a percentage of all vacancies, 2021-2022
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Note: Vacancies with high exposure to artificial intelligence have an occupational artificial exposure measure one standard deviation greater
than the mean according to Felten, Raj and Seamans (202133)).
Source: Green (202432)), Artificial intelligence and the changing demand for skills in the labour market, https://doi.org/10.1787/88684e36-en.
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The most demanded skills in occupations with high Al exposure are management, business processes
and complementary skills. Management and business processes contain skills such as project
management, budgeting and accounting, administration, clerical tasks and customer support. On average
across countries included in the sample, 72% of vacancies in high Al-exposure occupations demand at
least one management skill and 67% demand at least one business processes skill. Social, emotional and
digital skills are also highly demanded with over half of vacancies in high-exposure occupations demanding
at least one skill from these skill groups. High-exposure occupations comprise a third of all vacancies
considered in the sample (Green, 202432)).

In parallel, growing use of algorithmic management tools in the workplace is increasing the need for certain
skills, such as those related to general management and analysis (e.g. ability to use or interpret data)
(Milanez, Lemmens and Ruggiu, 202534). Similarly, SMEs indicate that GenAl has made data analysis
and interpretation skills more important, along with other skills (OECD, 2025}11)).

Bridging skills gaps is an important societal imperative

As firms increasingly adopt Al technologies, one emerging issue is the widening skills gap, particularly as
the demand for high-skilled workers intensifies. Al adoption often brings with it a shift in task composition.
It automates routine and repetitive activities, while amplifying the need for advanced analytical, technical
and cognitive skills. This dynamic creates a structural challenge in the labour market: individuals with lower
levels of education and limited digital competencies face significantly higher risks of job displacement or
stagnant career progression (Lane, 202416)). Many of these workers are concentrated in sectors such as
manufacturing, retail and administrative support, where automation is expected to have the greatest
impact.

For Acemoglu and Restrepo (2018y14)), the widening skills gap contributes to a growing polarisation of the
labour market. In this environment, middle- and low-skill jobs progressively shrink, while high-skill, high-

SKILLS IN THE Al AGE © OECD 2026


https://doi.org/10.1787/88684e36-en

| 21

wage roles (often in technology, finance or professional services) expand. This results in a hollowing-out
effect, leaving a gap between high-paying knowledge jobs and low-wage service work, with fewer
opportunities for mobility in between. Without targeted interventions, this polarisation may deepen social
and economic divides, especially affecting younger workers; older adults with outdated skillsets; and
historically disadvantaged groups.

Persistent skills gaps in Al contribute both to overall disparities in adoption and productivity, and to
differences across sexes and regions. As in the case of broader ICT specialist occupations, women remain
underrepresented in Al-related research, accounting for only 25% of Al researchers. Similarly, women
make up just 11% of sole-authored publications (Caira, Russo and Aranda, 202335)), and employment in
Al-intensive sectors (OECD, 20232;). At the same time, Al development and adoption are geographically
concentrated in urban and technology hubs, where access to infrastructure, investment and skilled talent
is stronger. In contrast, rural areas often lack these resources, making them less likely to benefit from the
productivity and innovation gains of Al (OECD, 202417)).
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4 The role of policies to shape skills
for the Al age

To make the most of benefits from Al technologies while mitigating the risks, governments must put into
action agile policies that work in tandem (OECD, 20243¢)).

Investing in the quality, equity and labour market relevance of education and
training systems

As Al transforms industries and job requirements, investing in the quality of education and training systems
is critical to ensure learners acquire both foundational and advanced digital competencies. Many
governments allocate funding programmes that focus on in-demand skills and technologies. These
programmes support vocational training, apprenticeships and on-the-job training opportunities and provide
the relevant training to teachers. For example, Latvia’s “Future Skills for Future Society” initiative advances
the goals of Education 4.0 by fostering digital competence, innovation and lifelong learning. This ensures
that education and training systems remain agile and aligned with the evolving demands of an Al-driven
economy. Likewise, “Education 4.0. CARNET Strategy” in Croatia emphasises integration of digital
technologies, Al literacy and teacher upskilling to create an inclusive, future-ready education system that
bridges learning with labour market needs.

In 2023, Spain launched a Microcredentials Plan funded by the European Union (EU) Recovery and
Resilience Facility to support adult reskilling and upskilling for learners aged 25-64. Public funding covers
70% of course costs, while learners or employers pay the remaining 30%, encouraging training relevant to
the labour market. While not limited to digital skills, this model has led to a strong presence of Al-related
microcredentials in the 2025-2026 offerings.

High-quality curricula should integrate Al literacy (see below), critical thinking, data analysis and problem
solving across all levels of education. Finland’s National Al Strategy promotes Al education from primary
schools to universities, ensuring students understand Al’'s ethical and practical implications. Similarly, the
European Commission’s Digital Education Action Plan (2021-2027) calls for upgrading teacher training
and digital infrastructure to maintain educational excellence in the face of technological disruption.
Launched in 2025, France’s Osez I'lA plan aims to build digital and Al capabilities across firms via an
Académie de I'lA platform. It offers training and tutorials for executives, employees and entrepreneurs,
helping potential founders gain the skills needed to start and scale Al-based ventures.

Many countries are also investing in real-time labour market data and sophisticated skills forecasting
models to better predict future workforce needs. Australia is working with data analytics companies to
analyse real-time trends in job advertisements. This initiative aims to identify skills that have grown in
demand in recent years by matching information from job advertisements to detailed occupational profiles
within the Australian Skills Classification. Such analyses provide granular insights into evolving skill
requirements across different sectors.
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Training ICT professionals through both formal education and lifelong learning

Training programmes to develop high-skilled ICT professionals sometimes entail the creation of new
bachelor, master or doctoral programmes. Poland, as part of the “Academy for Innovative Applications of
Digital Technology (Al Tech)” initiative, has co-ordinated a collaboration between leading companies in the
technology sector and Polish universities to jointly create Al-related master programmes. Five universities
have launched new second cycle programmes and specialisations in Al, cybersecurity and machine
learning in 2021, with funding from the EU (OECD, 2024 37)).

Some countries have developed short, non-formal training programmes aimed at upskilling or reskilling
employed or unemployed adults to cope with changes brought about by the Al transition. In 2020, the
United Kingdom Department for Education launched “Skills Bootcamps”, which offer short sector-specific
skills training to both employed and unemployed adults in different areas, including digital and Al. For
instance, a Skills Bootcamp on Data/Al helps learners develop the technical and employability skills to
secure an entry role as a data technician or analyst. Course curricula are created and delivered in
collaboration with employers. The courses last up to 16 weeks and are free for the participant. Upon
successful completion of a Skills Bootcamp, participants are offered a job interview with a potential
employer, helping workers make the transition from training to work (OECD, 2024 37)).

To support workers most at risk of displacement due to Al and automation, governments also need to
expand lifelong learning and upskilling programmes. Despite growing consensus on the importance of
lifelong learning for economic resilience and individual opportunity, participation in adult education is
stagnating or even declining in many countries (OECD, 2025(3g)).

Yet, many countries continue to introduce or expand innovative programmes. Singapore’s “SkillsFuture
initiative” for example provides financial credits to individuals for continuous training and offers Al-specific
learning pathways co-designed with employers. Likewise, Denmark has created tripartite training councils
that bring together employers, unions and government to shape reskilling efforts in response to
technological change, including in manufacturing and logistics.

In Finland, the widely recognised “Elements of Al” online course, developed in partnership with the
University of Helsinki, is freely available to all citizens. It has been translated into multiple languages,
fostering digital inclusion and lifelong learning at scale. Korea’s “Artificial Intelligence & Digital (AID) 30+”
project strengthens lifelong learning opportunities in digital and Al-related fields for adults in the prime
working-age population (Box 1).
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Box 1. Korea’s “Atrtificial Intelligence & Digital (AID) 30+” project

Rapid digitalisation and the diffusion of Al technologies have intensified the need for mid-career
upskilling in Korea. In this respect, the Artificial Intelligence & Digital (AID) 30+ project was launched in
October 2024 to strengthen lifelong learning opportunities in digital and Al-related fields for adults in the
prime working-age population.

The project aims to create accessible, affordable and credit-bearing pathways for adults to acquire
advanced digital competencies and provides several policy instruments:
e A Career Leap Voucher (up to KRW 350 000 per year) for approximately 10 000 adults aged
30 and older to enrol in Al and digital skills courses.

e Designation of 100 “AID Leading Universities”, including general, junior and cyber universities,
to offer modular, flexible and blended learning programmes.

e |Integration with the Credit Bank System, enabling adult learners to accumulate recognised
academic credit towards formal qualifications.

e Targeted support for AID Intensive Camps and Digital Transformation Junior Colleges,
designed to facilitate short-term, career-relevant reskilling.

e An online learning infrastructure to deliver massive open online courses (MOOCs) and other
open digital courses under a unified national platform.

These measures are complemented by local-level initiatives (e.g. in Busan and Siheung), which deliver
Al literacy and digital mentoring through municipal lifelong learning centres.

Source: Ministry of Education (202439), Helping adults aged 30 and over strengthen their digital capabilities! The AID 30+ Project,
https://blog.naver.com/moeblog/223700218605.

Expanding flexible learning options (e.g. online, part-time) is key to broadening accessibility and inclusivity
of Al training, increasing the attractiveness of training and encouraging wider participation among
underrepresented groups (OECD, 2023u0;). Modular training programmes can enable adults to learn in
their own time and shape their own learning path. Switzerland is a front-runner for modular training
opportunities where such programmes are available throughout the adult learning sector. Adults can take
part in individual modules or combine different modules to form a full training programme (OECD, 201941)).

The validation or recognition of prior learning can also benefit individuals, employers and the economy as
a whole. It makes all knowledge visible, including the diverse learning that takes place outside of formal
education and training. It also allows for a better match between jobs and workers’ skills (OECD, 20232)).

Encouraging employer-led training

Encouraging employer-led training is another key strategy to encourage lifelong learning. The rationale for
supporting employer-based training is twofold. First, while firms benefit from a more skilled workforce, they
may underinvest due to concerns about employee turnover or uncertain returns to training. Second,
employer-supported training remains the dominant form of adult learning, and financial incentives can help
shape firm behaviour to promote upskilling (OECD, 2025zg;). Public financial incentives (such as training
leave, individual learning, accounts and targeted subsidies to employers) are instruments that may reduce
barriers to participation, particularly for those on low incomes or doing non-standard work (OECD, 20253g)).
It is equally important that employers help shape public-led training.
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With respect to engaging employers in training, Germany provides a valuable model. Through its
“Qualification Opportunities Act” (Qualifizierungschancengesetz), Germany subsidises wages and
provides support for training costs to employers investing in the upskilling of workers at risk of redundancy
due to digital transformation. The funding system for promoting continuing vocational education and
training (CVET) — regulated in Book Il of the Social Code — provides the Federal Employment Agency
(Bundesagentur fiir Arbeit) with tools for employees and employers. Support options include covering
continuing education costs (e.g. for training courses, accommodation and childcare, and travelling
expenses) or providing wage subsidies for employers. The promotion is open to sectors or topics beyond
digital technologies (Box 2).

Box 2. Germany’s funding of continuing vocational training and training (CVET) for employees

The funding of CVET was significantly extended by amendments introduced with the Qualification
Opportunities Act (Qualifizierungschancengesetz) in 2019 and the Work of Tomorrow Act (Arbeit-von-
morgen-Gesetz) in 2020. In 2024, the Act to Strengthen the Promotion of Vocational Training and Skills
(Gesetz zur Starkung der Aus- und Weiterbildungsférderung) introduced further improvements to the
general framework and conditions of support.

The “basic support” for all employers and employees includes subsidies for both training courses and
wages for lost working hours due to continuing education and training. The amount of the subsidies
depends on the company size. For small firms, it generally covers all training costs and 75% of wage
costs. Both the course and the course provider must be approved for funding under the German
Ordinance Regulating Accreditation and Approval within the Employment Promotion Programme
(Akkreditierungs- und Zulassungsverordnung Arbeitsférderung — AZAV). Furthermore, the course must
be at least 120 hours long.

Moreover, low-skilled workers are legally entitled to catch up on vocational qualifications. Support is
provided for catching up on a lower secondary school certificate or a comparable school-leaving
certificate if conditions are met and successful participation can be expected. In these cases, the
Federal Employment Agency covers all training and up to 100% of wage costs regardless of the
company size.

The Skills Act introduced the skills development benefit (Qualifizierungsgeld), which supports
companies and their staff affected by transformation. It aims to ensure that employees can remain in
the same company through skills training tailored to their needs. The course provider must be approved
for funding under AZAV and the course must be at least 120 hours long. In addition, 20% of employees
must be affected by structural change; a company agreement (or a company-related collective
agreement) must be in place; and employees must have long-term employment prospects in the
company. The employer covers training expenses and residual costs. The skills development benefit
replaces between 60% and 67% of the net wage; employers can top up the benefit.

Source: Federal Ministry of Labour and Social Affairs (2019u3), Qualifizierungschancengesetz, https://www.bmas.de/DE/Service/Gesetze-
und-Gesetzesvorhaben/qualifizierungschancengesetz.html; Federal Ministry of Labour and Social Affairs (2020u4)), Arbeit-von-morgen-
Gesetz, https://www.bmas.de/DE/Service/Gesetze-und-Gesetzesvorhaben/arbeit-von-morgen-gesetz; Federal Ministry of Labour and
Social Affairs (2024us), Gesetz zur Stérkung der Aus- und Weiterbildungsforderung, https://www.bmas.de/DE/Service/Gesetze-und-
Gesetzesvorhaben/weiterbildungsgesetz.html.
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Austria and the Netherlands have adopted similar co-financing initiatives to incentivise in-company training
in Al and digital technologies. Likewise, France’s “Individual Learning Account” (Compte Personnel de
Formation, CPF), provides individuals with personal learning accounts funded by the state. This allows
workers (including those in non-standard or low-income employment) to accumulate training credits and
access subsidised upskilling opportunities throughout their careers.

Promoting Al literacy

Al literacy can be defined as a set of competences that enables individuals to critically evaluate Al
technologies; communicate and collaborate effectively with Al; and use Al as a tool online, at home and in
the workplace (Long and Magerko, 20204¢).

Most workers will only need literacy to help them use and interact with Al systems effectively. Thus, offering
training programmes that promote literacy are equally important as those focused on advanced Al skills.
Al literacy training aims to equip workers with a general understanding of Al, enabling them to communicate
and collaborate effectively with Al technologies. It can involve training on Al ethics, fostering awareness of
potential risks and harms, and equipping individuals to critically evaluate Al technologies as they use them.

While many countries have introduced training incentives with the recent rise of Al adoption, training often
lacks a direct focus on Al and Al literacy. A survey of 21 OECD Member countries shows 14 have invested
in Al-specific publicly funded training programmes. Of these, nine focus on developing Al professionals,
while seven aim to build Al literacy among the general public (OECD, 202437)).

To promote international comparability in this area, the OECD and the European Commission are
developing an Al literacy framework that outlines the knowledge, skills and attitudes that will adequately
prepare students in primary and secondary education. The initiative will also provide the foundation for the
first assessment of Al literacy in the 2029 Programme for International Student Assessment (PISA).
Furthermore, it will support EU goals to promote quality and inclusive digital education and skills
(Schleicher, 2025p7)).

Countries rely heavily on financial incentives to promote development of Al skills, underusing other policy
tools that could support a more inclusive transition. Alternative tools such as career guidance initiatives,
public-private collaborations and train-the-trainer programmes reach a wider and more diverse audience
than financial incentives to develop Al skills (OECD, 202437). Evidence from selected countries also
suggests training supply may be insufficient to meet demand, especially for Al literacy.

Adapting the content of training supply to deliver Al skill needs calls for linking financial support measures
(such as subsidies and grants) more directly to general Al literacy and Al competencies, with particular
attention to those most vulnerable to transition risks. Non-financial incentives should also be strengthened
through, for example, support for career guidance, public-private collaborations and train-the-trainer
programmes. Collaboration between governments, educational institutions, and industry will help co-
design curricula and training courses that are well aligned with current and future workplace needs.
Expanding flexible (e.g. online, part-time) and modular learning options will help make training more
attractive, and broaden the accessibility and inclusivity of Al training.

To build Al competencies across the workforce, early and continuous investment in education and skills
development is critical. This begins with integrating digital and Al literacy into general education from a
young age and extends through vocational education and training (VET) systems that are closely aligned
with evolving labour market demands. For instance, Estonia’s “Al Leap” initiative incorporates Al-focused
curricula into both general secondary and vocational education, preparing students with foundational skills

in Al tools, ethics and critical thinking (Box 3).
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Box 3. Estonia’s national “Al Leap” initiative

Estonia launched the Al Leap initiative in 2025 as a national programme to equip students and
vocational learners with foundational knowledge and practical skills in Al. The initiative is a public-
private collaboration between the Estonian government and major Al companies, including OpenAl,
Anthropic and local technology firms.

The first phase targets more than 20 000 high school students and 3 000 teachers, providing access to
Al education that emphasises both tool use and critical thinking. A second phase, starting in 2026,
extends Al training to 38 000 VET students and 2 000 VET instructors, aligning vocational curricula with
emerging labour market demands.

To promote inclusivity and digital equity, the Estonian government is providing free laptops to students
from low-income households and ensuring access to Al resources in rural areas. The programme also
includes teacher training, online platforms and curriculum development that integrate Al ethics, problem
solving and interdisciplinary applications.

With an initial investment of EUR 3.2 million, rising to EUR 6 million in the second year, Al Leap
responds to different education and employment policy objectives. These include strengthening VET
systems, supporting lifelong learning, encouraging employer engagement and fostering diversity in
digital skills development.

Source: e-Estonia (2025us)), Estonia’s groundbreaking national initiative: Al Leap programme to bring Al tools to all schools, https://e-
estonia.com/estonia-announces-a-groundbreaking-national-initiative-ai-leap-programme-to-bring-ai-tools-to-all-schools.

Providing tailored support for displaced workers

Technological advancements, such as Al and automation, lead to shifts in the labour market and may
displace workers. Targeted support for these workers, including retraining programmes and re-
employment assistance, can help mitigate long-term economic losses. This can also help prevent
vulnerable groups and regions from being left behind amid technological changes (OECD, 202417)).

Belgium supports displaced steelworkers in Liége through tailored upskilling and reskilling. With EUR 2.65
million in funding (including support from the European Globalisation Adjustment Fund), the programme
provided displaced steelworkers with a range of targeted active labour market measures. These range
from short skill upgrades to full retraining pathways and a transfer of experience that enabled veteran
workers to become technical instructors.

Finland’s “Bridge Programme” was designed to support workers displaced by Nokia’s restructuring. It
combined financial incentives, mentorship and access to entrepreneurial networks to encourage early
career transitions and self-employment for affected workers.

Unemployment insurance systems in OECD Member countries show emerging patterns. These include
the integration of income support with active labour market services, variations in benefit generosity and
duration, and the role of insurance programmes in smoothing income losses during labour market
transitions. OECD (2025u49]) underscores the importance of designing unemployment insurance that
provides financial stability and also interfaces effectively with re-employment services.
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Ensuring the right mix of skills for all

Despite policy efforts to widen access to adult learning, participation remains highly unequal. OECD
(202538)) shows that older workers, migrants and those with lower formal qualifications are significantly
less likely to participate in training than other groups. These disparities reflect both structural barriers such
as cost, time constraints and accessibility, and lower perceived benefits of training among these groups.
In addition, individuals who have had negative experiences of formal education may lack confidence in
their ability to learn, while others may struggle to find training opportunities that meet their specific needs.

Addressing these inequalities requires more than targeted initiatives. In many cases, adult learning
systems as a whole fail to meet the needs of disadvantaged groups. If systems remain overly complex,
inflexible or employer-dependent, even well-designed outreach and targeted financial incentives will have
limited impact. Ensuring access requires rethinking adult education systems, including simplifying learning
pathways; embedding more flexible, learner-centred approaches; and enabling adults to train for skills in
demand (OECD, 2025zg)).

In Italy, “Provincial Centres for Adult Education (CPIA)” support low-skilled adults and migrants whose
qualifications are not recognised. Their programmes include literacy and ltalian language courses, lower
secondary education and pathways leading to upper secondary diplomas. Learners can have their
competences assessed and validated, reducing the number of hours they need to complete their studies.

In Canada, the “Al4Good Lab” programme offers Al training and mentorship for women and disadvantaged
groups, addressing both the skills and representation gaps in emerging technology roles (Box 4).

Box 4. Canada’s “Al4Good Lab” programme

Launched in 2017, the Al4Good Lab is a Canadian non-profit initiative to increase diversity and inclusion
in Al through education, mentorship and applied research. Initially founded by Alberta Machine
Intelligence Institute, Element Al and Mila (Québec Al Institute), the Lab provides intensive training
programmes that equip participants with foundational technical and ethical Al skills.

The Lab operates 12-week programmes in major Canadian cities, combining hands-on machine-
learning instruction, ethics and policy seminars, and team-based capstone projects addressing social
and environmental challenges. Participants are from diverse disciplinary and professional backgrounds,
and many continue into Al-related graduate studies or roles in technology firms, public institutions or
social enterprises.

To date, the Al4Good Lab has trained over 500 alumni across Montréal, Toronto, Edmonton and
Vancouver and has developed partnerships with leading universities, technology companies and public
agencies. Its curriculum emphasises responsible Al development, including fairness, accountability,
transparency and the societal impacts of algorithmic systems.

The initiative contributes to Canada’s broader Pan-Canadian Atrtificial Intelligence Strategy, helping to
strengthen human capital and diversify the Al workforce.

Source: Al4Good Lab (2024s07), About the Lab, https://www.ai4goodlab.com.

Similarly, Australia’s “Women in STEM Ambassador Programme” works with schools, universities and
industry to dismantle barriers to equity through inclusive hiring practices, mentoring networks and
awareness campaigns.
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5 Conclusion

Al is quickly changing business, work and society on a large scale. The use of algorithms and automation
in different sectors of the economy redefines how individuals and companies produce, create value and
connect. In parallel, the accelerated diffusion of Al creates both opportunities for wider prosperity and social
challenges that need to be addressed. Therefore, understanding how Al is affecting economic systems
and their social foundations that sustain them appears as an imperative to ensure that technological
progress strengthens these foundations instead of fracturing them.

Amid an evolving environment, this paper shows that skills development is both an economic and a societal
imperative essential to promoting social engagement, civic participation and mutual trust in an age of
uncertainty. Individuals need a combination of foundational skills, ICT proficiency and different
complementary skills (such as critical thinking and creativity) to prosper in the Al age. In this respect,
lifelong learning and the willingness to be adaptable become the glue that ties innovation to social
resilience. To make these capabilities widespread, education systems and employers must prioritise both
upskilling and reskilling as a shared responsibility on a continuous basis.

At the same time, policy also plays a decisive role in steering digital transformation towards growth and
well-being (OECD, 2019p20). Governments and public institutions should be agile, anticipating change by
creating frameworks that promote the relevance of skills to labour market needs, supporting upskilling and
reskilling programmes, and offering relevant training opportunities for all. By aligning skills strategies with
forward-looking policies, societies can shape a future where technology amplifies human capabilities. The
challenge ahead is to keep pace with Al while guiding its development towards prosperity, resilience and
human-centred innovation.
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Notes

" The OECD defines an Al system as a machine-based system that, for explicit or implicit objectives, infers,
from the input it receives, how to generate outputs such as predictions, content, recommendations or
decisions that can influence physical or virtual environments. Different Al systems vary in their levels of
autonomy and adaptiveness after deployment (OECD, 202451)).

2 Estimates of occupational exposure to Al are derived from cross-country averages taken over the 22
countries included in Lane (2024p16)). The analysis extends the exposure measure of Felten, Raj and
Seamans (202133)) by linking it to the OECD Survey of Adult Skills (PIAAC). This step allows the indicator
to vary at country-occupation level (i.e. every ISCO 2-digit-level occupation in all 22 countries has a
different Al exposure level). Matching the indicator to European Union Labour Force Survey (EU-LFS), the
US Current Population Survey (US-CPS), and the United Kingdom Labour Force Survey (UK-LFS) Labour
Force Survey data permits analysis of the relationship with the socio-demographic profile of different
occupations.

3 The risk of automation measure is computed by occupation as the average rating for each skill or ability
used in the occupation across all expert responses weighted by the skills or abilities’ importance in the
occupation as rated by the O*NET database. Occupations are SOC-2 digit (2018).

4 LinkedIn categorises Al skills into two mutually exclusive groups: “Al engineering” and “Al literacy” skills.
Al talent refers to “Al engineering” skills. LinkedIn members are considered having an Al talent if they have
explicitly added at least two Al engineering skills to their profile and/or they are (or they have been)
employed in an Al job.

5 The Al exposure measure developed by (Felten, Raj and Seamans, 20213) assesses the extent to
which an occupation is likely to be affected by artificial intelligence based on the tasks it involves, rather
than on whether Al is currently used in that occupation. The measure links information on Al capabilities
with detailed descriptions of occupational tasks from the O*NET database. Occupations receive a higher
exposure score when a larger share of their tasks overlaps with capabilities that current Al systems can
perform or support, such as processing text, analysing information, or recognising patterns. Importantly, a
high Al exposure score does not imply that workers in these occupations are being replaced by Al or that
they require specialised Al skills. Instead, it indicates that Al has greater potential to transform or augment
the way work is performed within those occupations.

SKILLS IN THE Al AGE © OECD 2026



OECD Artificial Intelligence Papers

Skills in the Al age

No. 60

As general-purpose technologies like the steam engine and electricity once revolutionised society, artificial intelligence (Al)
is likewise doing so today. By enhancing productivity, stimulating economic growth and creating new job opportunities,
Al could significantly enhance human work and the labour market. However, Al also presents challenges such as job
displacements if the transition to using it is not properly managed. The effects of Al on employment differ across sectors,
regions and cities, as well as across skill levels. Adapting to this shift requires developing new skills that align with evolving
labour market demands. Policymakers play an essential role in ensuring workers are equipped to thrive in an Al-driven
economy. This paper examines how Al is transforming labour markets, shifting skill requirements and the policy responses
needed to harness Al's transformative potential while mitigating its social and economic risks.
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