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AI will fundamentally transform the job
market but the risk of mass
unemployment is low
AI has the potential to radically transform the labour market,
impacting workers of all skill levels in a wide variety of companies and
sectors. Some jobs will inevitably become obsolete. Yet we don't
expect AI to lead to mass unemployment 

The rise of AI has sparked intense debate about the impact it could have on the labour market and
future employment. On the one hand, if digital technologies complement labour, they could
enhance or improve human skills and create space for more social interaction and creative work.
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On the other hand, certain types of jobs could disappear if these technologies replace human skills
and take the place of labour. However, the fear of job losses is nothing new. Previous technological
progress has always been controversial, even sparking riots. Yet, mass unemployment
did not materialise. So why should this time be any different?

The fear that automation would lead to higher unemployment
did not materialise over the last decade, on the contrary
When looking at employment data over the last decade, the ongoing automation trend has not
been accompanied by any dramatic unemployment stories. On the contrary. Unemployment
rates are at extremely low levels, standing at 3.9% in the US and 6.4% in the eurozone, while the
search for skilled workers has been going on for years now. In the US, there are still 8.9 million job
openings as of January 2024, leaving the job openings rate at 5.3%, while in the eurozone, the
seasonally adjusted job vacancy rate stood at 2.8% in the fourth quarter of 2023 with Belgium
(4.7%* 3Q 2023), the Netherlands (4.4%), Austria (4.2%* 3Q 2023) and Germany (3.8%) recording
the highest job vacancy rates. Between 2012 and 2022, total employment increased by 15.8
million in the US and 13.8 million in the eurozone.

Yet, overall rates conceal trends unfolding underneath. By looking at detailed ISCO occupations in
the labour force survey (LSF) between 2012 and 2019

[1]

, the need for specialised employees falling
in the “professionals” category has been highest in the eurozone and the US, while the number of
people occupied in the “clerical support workers” and “craft and related trades workers” category
only increased slightly or even decreased. While demand for service and sales workers has been
higher in the eurozone than in the US, in the latter, employment in elementary occupations (such
as cleaner, bicycle courier, baggage handler, kitchen helper) increased greatly.
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Employed persons in the eurozone and the US by occupation
(% change, 2019 vs 2012)

Source: Eurostat, Ilostat

These numbers support, to some extent, the thesis made by Frey and Osborne in 2013 that
routine-intensive occupations are more susceptible to computerisation, while the labour market is
increasingly becoming polarised, with middle-income routine jobs disappearing in favour of job
growth in high-income cognitive jobs and low-income manual occupations. However, their
conclusion that 47% of jobs were at substantial risk of being automated proved too pessimistic.
Ten years after their study, robots have clearly not replaced half of all jobs.

While there are changes happening beneath the surface, technological advances have not led to
mass unemployment. In fact, new jobs have been created such as drone operators, virtual reality
experience designers, as well as influencers and assistants working remotely only. Particularly in
the IT area, there has been tremendous demand: the number of people in the US working in
computer and mathematical occupations increased by 40.3% between 2012 and 2019 to 5.4
million, with 1.8 million people working as software developers. In terms of the percentage
increase, information security analysts were most in demand, rising by 140.4% to 125.000 people.
Not all IT-related jobs were equally in demand, though. The number of people working as
computer network architects, computer programmers and computer systems administrators
decreased in the US (-16.5%, -5.4% and -11.8%, respectively).

[1] We opted for the period 2012 to 2019 to take a closer look at the employment data to exclude
a) the period of the coronavirus pandemic and b) consider the breaks in Eurostat’s LSF time series
in 2011 and 2021.
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AI is likely to impact workers of all skill levels, targeting
managerial and professional tasks
As with each new wave of technological progress, the development of AI has once again reignited
the debate on the automation of jobs and sparked fears that jobs will disappear. In the past, the
economic literature has devoted considerable attention to assessing and forecasting the impact of
technologies with a high potential for automation on the labour market. We have also examined
the effects of automation in numerous studies, particularly for the German and Belgian labour
markets.

What has changed in debates on technology and workers, however, is the types of workers
affected. While the advances in technology in the 1900s were primarily focused on manual
workers, technological development since the 2010s has centred on the ability of computers to
perform non-routine, cognitive tasks, and by consequence potentially affect white-collar or
knowledge workers.

Generative AI takes the above scenarios to a new level as gen AI creates new data, improving the
speed and quality of work, potentially reaching “general human intelligence”. Indeed, with
generative AI, not only low or medium-skilled tasks will be transformed by technology, but also
high-skilled occupations such as professionals and managers – the area, where most jobs have
been created as of late. Case studies indicate that AI is likely to impact workers of all skill levels, in
a wide variety of companies and sectors, including those performing non-routine tasks
(Brynjolfsson et al (2018), Lassébie and Quintini (2023), Milanez (2023), Webb (2020)). It is possible
that in a more extreme scenario, AI will eventually lead to the impact on the labour market that
Frey and Osborne estimated more than 10 years ago.

How will AI transform labour markets in the years ahead?
So where might this take us a couple of years ahead? We believe that AI does have the potential to
fundamentally transform most of the work tasks that exist today, meaning that the way people do
their jobs will evolve drastically. Interpreters, translators, survey researchers, writers,
mathematicians, web designers, accountants, auditors, journalists, blockchain engineers, tax
preparers and financial managers are all occupations which have a high exposure to AI in the
sense that many tasks of these occupations can, in theory, be performed by generative AI
(Eloundou, et al., 2023).  

But what will be the final impact on these professions? Will they disappear and be replaced by
autonomous AI? Or will they continue to exist alongside AI, potentially benefiting from productivity
gains? This is where the real question lies. The development of AI is such an important revolution
for the labour market that it is not enough to look at the exposure of each profession to AI to be
able to make conclusions about the impact of AI on the labour market. We also need to consider
the question of substitution or complementarity with AI, i.e., the likelihood of AI complementing or
replacing human work. To date, the most comprehensive approach in the literature for
incorporating both the AI exposure aspect and the complementarity vs. substitution aspect into
the analysis is that of the IMF (International Monetary Fund).

This new approach by the IMF considers not only job tasks, but also social, ethical, and physical
aspects of occupations, as well as the skill levels required. This makes it possible to take into
account aspects linked to communication (the subtleties of face-to-face interaction and the art of

https://www.ing.de/binaries/content/assets/pdf/ueber-uns/presse/publikationen/2023/ing-econ-die-roboter-kommen-um-zu-helfen.pdf
https://newsroom.ing.be/ing-focus-arbeidsmarkt
https://think.ing.com/articles/generative-ai-investment-economic-growth/
https://think.ing.com/articles/generative-ai-investment-economic-growth/
https://www.imf.org/en/Publications/WP/Issues/2023/10/04/Labor-Market-Exposure-to-AI-Cross-country-Differences-and-Distributional-Implications-539656
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public speaking remain largely the domain of humans), responsibility (the responsibility and
ethical decision-making inherent in certain tasks, for example in the field of human health, require
human supervision, judgement and, above all, compassion), exposure to external environments
and physical proximity to other people (which require a high level of adaptability and sensory
acuity)... According to this approach, occupations can be classified into 3 groups2:

high exposure, high complementarity1.
high exposure, low complementarity2.
low exposure3.

High-exposure, high-complementarity occupations have significant potential for AI support, as AI
can complement workers in their tasks and decision-making. However, the potential for
unsupervised use of AI in these roles is limited. These are mainly cognitive jobs involving a high
degree of responsibility and interpersonal interaction, such as those performed by surgeons,
lawyers, and judges. In these roles, workers can potentially benefit from the productivity
advantages of AI, provided they have the necessary skills to interact with the technology. High-
exposure, low-complementarity occupations, on the other hand, are well placed to incorporate AI,
but AI is more likely to replace human tasks. This could lead to lower demand for labour and slower
wage growth for these jobs. Telemarketers are a prime example. In the US, the number of jobs
labelled telemarketers decreased by 49.5% between 2012 and 2019. Finally, "low exposure
occupations" have minimal or no potential for AI application. This group encompasses a wide
range of occupations, from dishwashers to artists and beyond. 

Conceptual diagram of AI Occupational Exposure (AIOE) and
Complementarity

Source: Felten, Raj, and Seamans (2021); Pizzinelli and others (2023); IMF staff
calculations

Advanced economies are likely to be more affected by AI than
emerging economies
The IMF estimates that about 40% of workers worldwide are in high-exposure occupations,
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meaning that they will be affected by AI. 18% of employment is in high-exposure, high-
complementarity occupations which are likely to benefit from AI and 21% are in high-exposure,
low-complementarity jobs where AI is more likely to replace human tasks. Around 60% of workers
are likely to remain unaffected by AI. However, because they have a different economic structure,
advanced economies are likely to be much more affected because they have a greater share of
high-exposure occupations (60%).

Over 90 million Europeans and 100 million US citizens might be
exposed to AI
By applying the IMF’s approach to the share of each occupation in total eurozone and US
employment, we can estimate that the impact of AI will be as follows. In total, 40% of the
eurozone workforce, or 62.8 million people, and 37%, or 58.6 million people, of the US workforce
have little exposure to AI. 27% and 33%, or 42.2 million and 52.2 million, respectively, are highly
exposed but with a high degree of complementarity (they are likely to benefit from AI) and 32%
and 30%, or 50.2 million and 47.5 million, are highly exposed with a low degree of
complementarity (tasks are likely to be replaced by AI). However, these figures do not mean that
this percentage of workers will be displaced. A job consists of many activities, so the disappearance
of entire jobs will remain limited, but the field of activity within many jobs will change
fundamentally.

Advanced economies have a greater share of high-exposure
occupations to AI than emerging market economies or low-
income countries
Share of employment by AI exposure in percent

Source: IMF, Eurostat, Ilostat, ING calculations

Being mainly in the "high exposure and low complementarity" category, clerical support staff will
probably be the most affected by AI, and job losses in this category are likely. This will have a
greater impact on the job market in the eurozone than in the US, as the proportion of
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administrative support staff is higher in Europe. Conversely, managers are very exposed to AI, but
are more complementary to the technology and therefore more likely to benefit from it. They
account for a larger proportion of employees in the United States than in Europe.     

According to new research by Autor (2024), AI could benefit the middle class with mid-level skills.
Indeed, because artificial intelligence could combine information and rules with experience to
facilitate decision-making, it could enable a greater number of skilled workers to perform higher-
stakes decision-making tasks currently reserved for an elite group of experts, such as doctors,
lawyers, software engineers and university professors.

Detailed employment share by exposure and complementarity
in the eurozone and the US   

Source: Eurostat, ILOSTAT, IMF, ING calculations

Workers will need to adjust to changing skill demands and
sector shifts with digital competencies becoming more
important
Workers will need to adjust to changing skill demands and sector shifts, with some potentially
transitioning to high-AI complementarity roles and some struggling to adapt. It means that it is
important to make a distinction between job tasks and workers. AI adoption may destroy some
jobs (and displace the associated workers) and create or enhance others, but whether the
incumbents are the ones who can reap the associated benefits is unclear. The employment effects
will likely depend on worker characteristics, which in turn will affect their adaptability to innovate,
adopt, and adapt. As the ability to adjust is crucial for navigating AI-induced changes, the impact
on the job market will also depend on workers’ digital skills, with those workers most able to adapt
to AI technologies reaping more of their benefits as they enable them to perform tasks differently
and potentially more efficiently than before (Felten et al., 2019). Across the EU, for example, digital
skill knowledge differs widely. While the Netherlands and Finland are at the top of the list, Italy,
Poland and Romania are found at the bottom.

https://www.nber.org/system/files/working_papers/w32140/w32140.pdf
https://think.ing.com/articles/generative-ai-investment-economic-growth/
https://think.ing.com/articles/generative-ai-investment-economic-growth/
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People with basic or above basic overall digital skills in the EU in
2023 (as % of people)

Source: Eurostat

Summarising the above, we believe that AI does indeed have the potential to fundamentally
transform most of the jobs that exist today, meaning that the way people do their jobs will evolve
drastically, especially among managers, technicians, clerical support workers and professionals.
Yet, implementation processes rarely happen overnight.

Why we do not expect AI to lead to mass unemployment
Nevertheless, we do not expect mass unemployment due to AI. First, as explained by our colleague
in our AI article series, implementation processes rarely happen overnight. Companies and
governments need to invest in data, human capital, and infrastructure. Worker strikes and
regulation add to this. While some professions, such as translators, are already experiencing
changes, for most jobs, we do not see the transformation of labour markets around the world as a
short-term affair. Lastly, analysing changes in the demand for labour is not enough to draw
conclusions about the level of employment and unemployment. We also need to consider the
supply of labour (i.e., the number of workers available). In the eurozone, the working-age
population is set to fall by 9.5 million between 2023 and 2035, according to Eurostat projections.
The share of people being 65 and over will increase from 21.6% in 2023 to 26.3% in 2035, in Japan,
the share of elderly will stand at 32.8%, and in the US at 21.3%. Without the development of AI
and increased productivity, this would lead to a massively tight labour market and an even higher

https://think.ing.com/articles/generative-ai-investment-economic-growth/
https://think.ing.com/articles/generative-ai-investment-economic-growth/
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shortage of workers.

Compared to 2012, the number of people employed being 55 to 64 years old, rose by 10.3 million
in 2022, while employment numbers in the 15-64 years old category increased by only 1.7 million
in the eurozone. More than 35 million people or 22.3% of all people employed were older than 55
years. Consequently, the share of people being 55 or older increased in every single occupation
group (except for agriculture), while the share of people aged 15-54 decreased in every single
occupation group except for the “professionals” category. The baby boomer generation will thus
leave a large gap in the labour market. The gap will be particularly large in agricultural occupations
and among managers, where 35.6% and 27.7%, respectively, are older than 55, thus leaving the
labour market in the next decade or so. Here, AI developments could help mitigate the negative
impact of managerial baby boomers leaving the workforce as managers fall under the “high risk,
high complimentary” category.

Employment share in total employment by occupation and age
in the eurozone, 2012 to 2019 (%)

Source: Eurostat, ING calculations

The transformation of the job market is coming
AI and generative AI is here to stay and will transform today’s labour market. It will fundamentally
transform some of the work tasks that exist, leading to some jobs becoming obsolete, but also
creating new tasks and supervising aspects. AI will be complementary but also supplementary. It
could become a blessing in ageing economies but could also lead to new social tensions by further
widening wage gaps. In any case, it will not be an overnight change but rather a longer-term
transition of labour markets over the coming decade.
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