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INFLUENCE OF TECHNOLOGICAL CHANGE 
AND DIGITAL TECHNOLOGY ON JOB 

POLARIZATION AND OCCUPATIONAL CHANGE

Alka OBADIĆ*

This article debates the pros and cons of technological change and 
its influence on the new employment circumstances by analysing different 
outcomes. Change in technology has brought higher educational demands 
for workers, leading to a lack of highly skilled workers and an extra supply 
of relatively unskilled workers, thus creating structural mismatches. Digi-
tal technology and automation create temporary displacement and struc-
tural unemployment, but also lead to the creation of new, high productivity 
jobs. Different international studies conducted by reputable world institu-
tions (McKinsey, WB, OECD, etc.) have given rather different approxi-
mations of the potential impact of new technologies on occupations and 
employment. Due to uneven technological progress around the world, but 
also within countries, “job polarization” appears. As a consequence, the 
share of employment in high-skilled, high-paying occupations (managers, 
professionals and technicians) and low-skilled, low-paying occupations 
(elementary, service, and sales workers) is growing on the one hand. On 
the other, the share of employment in middle-skilled, middle-paying oc-
cupations (clerks, plant and machine operators) is being squeezed. The 
research analysis in selected OECD countries and EU-28 shows that as a 
result of this “job polarization”, the demand for highly educated workers 
is increasing and unemployment has mostly hit people with primary and 
lower secondary education and less. After the crisis in 2008–2009, most 
countries were not able to return the productivity growth rates to pre-
financial crisis levels. Technological progress has significantly influenced 
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technology intensity of knowledge-intensive, high-tech sectors, but decrease 
employment growth in low-tech manufacturing sectors. Changes in employ-
ment shares of different occupation groups in the EU-28 and USA indi-
cate current “job polarization”, with a considerable increase in the share 
of high-paid professionals, but also low-paid service and sales workers in 
overall employment. Medium-paid occupations, such as clerical support 
workers or craft and related trades workers and machine operators suf-
fered the largest losses in terms of employment share. It can be concluded 
that “job polarization” has accelerated since the crisis of 2008–09. As a 
result, the biggest threat from the digital revolution is not technological un-
employment, but widening income inequality. The final outcome is difficult 
to estimate, though besides certain destructive effects, new technologies and 
the digital revolution will create other completely new jobs and support ad-
ditional jobs, primarily in services sectors that are less easy to automate. 
Therefore, the policy implication to minimize the potential negative effects 
of technological change and “technological unemployment” should include 
timely and appropriate forms of government engagement.

Keywords: technological progress, automatization, occupations, “job 
polarization”, structural change

JEL classification: J20, O33

INTRODUCTION

Research and studies in the area of job creation or destruction due to tech-
nological changes are extremely important as they highlight the problem of 
changing the nature of the world of work. There have always been fears that 
technological progress will lead to higher unemployment (“technological un-
employment”). The concerns of technology causing mass unemployment, due 
to machines replacing human labour, are hardly new in history. The fact is 
that the idea of “technological unemployment”, as a new disease, was already 
predicted by John Maynard Keynes (Keynes, 1930). Some years later, Wassily 
Leontief was also pessimistic and predicted more and more workers being re-
placed by machines and new industries not being able to employ all the labour 
supply, concluding that human labour would not retain in the future its role of 
major factor of production (BBVA, 2016: 6).

Having launched the debate on “automation” when the term was coined 
in the 1950s, the ILO continued to re-examine the issue throughout the re-
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mainder of the twentieth century (ILO, 2017: 24). The majority of previous 
pessimistic scenarios appears to be overstated, at least in terms of employ-
ment destruction, because technological change is continuously creating new 
jobs. Namely, the disappearance of certain jobs does not necessarily mean that 
one whole job disappears or will disappear completely, but means that some 
parts of that particular job disappears or just shrink its scope. This implies 
that it is necessary for workers to adapt to new working conditions caused by 
technological advances where they co-work alongside (smart) machines and 
robots (“co-bots”). Generally, some of the current estimates of “technologi-
cal unemployment” may be exaggerated, but the truth is work conditions and 
requirements in the 21st century are changing tremendously and exponentially 
fast. New technology may create temporary displacement and unemployment, 
but it eventually leads to the creation of new high productivity jobs to replace 
those lost to automation and digital technology.

The sectors most at risk of reduction in the future world of work are those 
that rely greatly on routines tasks, such as low-skill manufacturing jobs, pro-
duction workers but also some craft and clerical occupations. Job growth in the 
future can be expected to be in the service sector and particularly in non-routine 
elementary occupations such as personal care services (European Commis-
sion, 2016: 4). The demand for new skills is changing along with the changing 
occupational mix of the economy. Change in technology has brought higher 
educational requirements for workers, leading to a shortage of highly skilled 
workers and an extra supply of relatively unskilled workers, creating structural 
mismatches. Therefore, the labour market is becoming more polarized among 
those with primary or high school degree and those with a bachelor’s degree 
or higher. Advances in technology have led to significant changes in job occu-
pations and working conditions. Low level paid occupations in manufacturing 
production have moved to low-wage industrializing countries. In developed 
and high-wage industrializing countries, deindustrialization and automation 
have led to the loss of middle-income jobs and expansion of employment in the 
low-skilled service sector, identifying trends of “job polarisation”.

The research analysis in this paper focus on structural changes and job po-
larization happening in selected EU and OECD countries since the beginning 
of the 21st century. The analysis mainly concentrates on influence of techno-
logical advances in digital technology – artificial intelligence (AI), automa-
tion and robotics – on employment and skill levels, labour productivity and 
employment opportunities of different occupational groups. 
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LITERATURE REVIEW

There has been much research and many different studies analysing how 
technological changes have influenced labour market participation and in-
equality in developed and developing markets in recent years. As already men-
tioned, there has been a generally pessimistic view on the impacts of new tech-
nologies on employment and labour market in history. But examination of the 
current literature indicates the existence of a rather optimistic view. In the past, 
innovations were mainly labour-friendly, and the literature regards innovation 
and technology as the main drivers of economic growth and new employment, 
at least in the long run (Dachs, 2018: 4). A number of scientific contributions 
show that innovations destroy, but also create employment (Dachs, 2018: 4). 
Initially, the basic intent of technological innovations was to replace human 
labour. Beginning with ancient farming equipment, right until assembly lines, 
computing machines, ATMs (asynchronous transfer mode), and the current 
technologies, the purpose was the same. Initially, the introduction of comput-
ers undoubtedly added to the pressure on manual and clerical workers, but the 
jobs most recently affected by automation (e.g. supermarket checkouts, train 
ticket sales and passport checking) are concentrated in the low-skilled service 
sector (Michell, 2015).

New mega trends in technology are increasingly replacing routine tasks, 
even among skilled workers. In particular, application in manufacturing pro-
duction will deepen automation as the use of 3D printing, ro- and co-bots 
(collaborative robots), smart machines and the internet of things (IoT) become 
more widespread (UN, 2017: 1). Besides manufacturing, smart machines, IoT 
and connected devices will also replace services. In particular, intermediation 
services will become more efficient: financial services will increasingly ben-
efit from FinTech (‘financial technology’), gig platforms and blockchain which 
will improve the matching between supply and demand, as already observed 
in the taxi, accommodation, retail and low-skill services sector. Even higher-
skilled services such as accounting and certain legal tasks are increasingly 
being automated (UN, 2017: 1). Concerns of automation are growing among 
policy makers, particularly in developing and emerging economies. Therefore, 
different studies are trying to estimate the impact of new technologies and 
process of automatization on the labour market. The majority find huge differ-
ences in approximating how many occupations and employment will be poten-
tially affected by automation. However, we have to be aware that automation 
primarily replaces the repetitive, unexciting and routine parts of knowledge of 
the worker’s job.
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According to Dachs (2018), the development of the European labour mar-
kets in the last 20 years has followed the path of skill-biased technological 
change. The number of jobs and occupations requiring only low skills has con-
stantly decreased. It is, however, difficult to say if this is due to the introduc-
tion of new technologies or to globalisation. There are also some contributions 
that have identified trends of job polarisation in Europe, but the evidence for 
Europe is weaker than for the US (Dachs, 2018: 4). Currently, several studies 
(Manyika, 2017; WEF, 2018; World Bank, 2016) have suggested the rather 
pessimistic influence of technological change on employment (see Table 1). 
More than half of all current jobs will either change significantly or disappear 
entirely in the next decade. This is partially a result of the nature of technologi-
cal change in computing, mechanics and biochemistry, where a much larger 
range of tasks is seen to be under threat when compared to previous waves of 
technological change (ILO, 2017: 32).

Table 1: Different studies’ estimates of technological change on employment

Studies Estimates
Frey and 
Osborne (2013)

Around 47% of workers in the United States are at high risk of 
having jobs replaced by computerisation by the early 2030s.

World Bank 
(2016)

2/3 of all jobs in developing countries are susceptible to automation.

Manyika et al. 
(2017)

While less than 5% of all occupations can be fully automated, 
about 60% of all occupations have at least 30% of activities that can 
technically be automated.

PwC (2017) 38% of jobs in US, 35% in Germany, 30% of jobs in UK and 21% in 
Japan are potentially at high risk of automation by the early 2030s

WEF (2018) Nearly 50% of companies expect that automation will lead to some 
reduction in their full-time workforce by 2022.

Lund et al. 
(2019)

Workers with a high school degree or less are four times as likely to 
be displaced by automation as those with a bachelor’s degree.

OECD (2019) OECD estimates that 14% of jobs are at high risk of automation in 
OECD countries.

Source: Author.

Frey and Osborne (2013) examined the expected impacts of future com-
puterisation on US labour market outcomes, with the primary objective of 
analysing the number of jobs at risk (i.e., jobs we expect could be automated 
relatively soon, perhaps over the next decade or two) and the relationship be-
tween an occupation’s probability of computerisation, wages and educational 
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attainment. According to their estimates, about 47% of total US employment is 
at risk (Frey and Osborne, 2013: 44). A wide range of occupations would be af-
fected, in transportation and logistics, office and administrative support tasks, 
production, construction, sales and services (BBVA, 2016: 6). A comparable 
study by the World Bank (2016) estimates that two-thirds of all jobs in devel-
oping countries are vulnerable to automation. McKinsey (2017) research esti-
mates that 49% of the activities that people are paid to do in the global econ-
omy have the potential to be automated by adapting currently demonstrated 
technology. Their analysis showed that while less than 5% of occupations can 
be fully automated, about 60% have at least 30% of activities that can techni-
cally be automated. While certain categories of activity, such as data process-
ing or collecting, or performing physical activities and operating machinery 
in a predictable environment, have a high technical potential for automation, 
the susceptibility is significantly lower for other activities including interfac-
ing with stakeholders, applying expertise to decision making, planning, and 
creative tasks, or managing and developing people (Manyika et al., 2017: 5).

PricewaterhouseCoopers analysis in 2017 for OECD countries suggested 
that around 30% of UK jobs could potentially be at high risk of automation by 
the early 2030s, lower than the US (38%) or Germany (35%), but higher than 
Japan (21%). However, in practice, not all of these jobs may actually be auto-
mated for a variety of economic, legal and regulatory reasons (PwC, 2017: 45).

The Future of Jobs Report for 2018 pointed out that nearly 50% of com-
panies expect that automation will lead to some reduction in their full-time 
workforce by 2022, based on the job profiles of their employee base today. 
Furthermore, the report stressed that all industries expect sizable skills gaps, 
stating that at least 50% of their workforce will require reskilling of some du-
ration (WEF, 2018: 17).

The McKinsey research The Future of Work in America from 2019 con-
ducted on more than 3,000 US counties and 315 cities found that they are 
on sharply different paths and that automation technologies may widen these 
disparities. The occupational mix of the economy is changing, and the demand 
for skills is changing along with it. Employers will need to manage large-scale 
workforce transformations that could involve redefining business processes 
and workforce needs, retraining and moving some people into new roles, and 
creating programmes for continuous learning. This could be an opportunity to 
upgrade jobs and make them more rewarding (Lund et al., 2019: 1).

Considering all the relatively shocking results showing how many jobs and 
workers are at risk of losing and needing to adapt their occupation due to 
technological changes and automation, the OECD Employment Outlook 2019 
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estimated that while the future may be uncertain, massive technological un-
employment seems unlikely. The OECD estimates that 14% of jobs are at high 
risk of automation - significantly fewer than some researchers have argued. 
Moreover, the fact that a job could potentially be automated does not mean 
that this will actually happen. In addition to the 14% of jobs at high risk of 
automation, the tasks performed and how they are carried out may change 
substantially in another third of existing jobs (OECD, 2019: 13).

On the one hand, different study groups (Acemoglu and Restrepo, 2016; 
World Bank, 2019; BBVA, 2016, etc.) consider that the impact of new technolo-
gies and automation cannot been seen just as a negative process, while on the 
other, technological change is a positive process. It is known that new technolo-
gies not only relocate existing jobs, but also create new ones, both directly and 
indirectly, because creation of new tasks increases employment (Acemoglu and 
Restrepo, 2016: 36). The latest World Bank World Development Report 2019 
gave evidence that while automation displaces workers, innovation creates new 
industries and jobs (World Bank, 2019). Technological advances introduce new 
and more complex tasks for which humans generally have (at least initially) 
a comparative advantage. These tasks give rise to new jobs such as app pro-
grammes, digital marketing, managers, cyber security experts, data scientists 
or digital privacy lawyers (BBVA, 2016: 7). The overall impact of technological 
advances is, notwithstanding, much greater. The new jobs created by technol-
ogy industries increase the demand for services in the local economy, thereby 
creating indirect jobs. This multiplier effect is higher for skilled jobs, which is 
the case of technology industries (BBVA, 2016: 7). Goos et al., Konings and 
Vandeweyer (2015) estimated for Europe that every job in the high-tech indus-
try – including both manufacturing and knowledge-intensive services – creates 
five additional low-tech jobs in the region where the industry is located because 
of the existence of a local high-tech job multiplier.

The newest McKinsey Global Institute (MGI) in-depth report in Ameri-
ca examined more than 30 industries focusing on potential job displacement 
caused by automation. The reports found that automation will affect occupa-
tions across the country, displacing many office support, food service, trans-
portation and logistics, and customer service roles. At the same time, the econ-
omy will continue to create jobs, particularly roles in healthcare, STEM fields, 
and business services, as well as work requiring personal interaction (Lund et 
al., 2019: vi). Considering this, there could be positive net job growth at the 
national level. New jobs would not appear in the same places and occupations, 
so the challenge will be in solving local mismatches and help workers to gain 
new skills.



440

RESEARCH ANALYSIS

Estimates of the impact of technological progress and automation on the 
labour market varies among countries, though there are still some common 
trends. As technology advances, the conventional view is that education is 
the key to avoiding unemployment, falling wages and stagnation. In advanced 
countries, de-industrialization and automation have led to the loss of middle-
income jobs and expansion of employment in the low-skilled service sector. 
The most commonly cited explanation for these trends is the ‘education versus 
technology’ hypothesis. Proponents of this theory, such as economists Clau-
dia Goldin, Lawrence Katz (2009) and Daron Acemoğlu (2002), claim that 
changes in technology - the use of computers, (smart) machines and robots 
- have led to higher educational requirements for workers. The labour market 
starts to polarize as job creation takes place in high-skilled and low-skilled 
occupations, while jobs shrink in middle-skilled ones. The research analysis 
concentrates on structural changes and job polarization happening in selected 
EU and OECD countries.

IMPACT OF JOB POLARISATION AND STRUCTURAL CHANGE ON 
EMPLOYMENT AND EDUCATION LEVEL

Technological progress, besides being the main driver of economic growth, 
also has consequences on distribution. There is evidence that job polarisation1 
and structural change – two phenomena with important implications for the la-
bour market – arise due to uneven technological progress (Barany and Siegel, 
2018). A leading explanation for job polarisation is the ‘routinisation hypoth-
esis’ – information and communication technology (ICT) does routine tasks 
that were formerly done by middle-paid workers, while having less of a direct 
impact on higher and lower paid occupations. A second explanation for job 
polarisation is offshoring, where firms replace goods and services produced by 
middle-paid workers with imports (Harrigan et al., 2016).

1 “Job polarisation” is the joint increase of employment and wages in low- and high-ear-
ning occupations, relative to those in the middle. The phenomenon has been documented 
in the US and several countries in Europe since the 1980s (Barany and Siegel, 2018).
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ICTs increasingly substitute routine, middle-skilled jobs, but are comple-
mentary to less routine high-skilled cognitive and low-skilled manual jobs. 
This may mean that firms hire more university graduates working in design, 
development or management, but they may also need cleaning staff, salesper-
sons, etc. An example for such a non-routine task is everything that requires 
face-to-face communication (Dachs, 2018: 18). Acemoglu and Restrepo (2016) 
showed that the demand for routine jobs and tasks has fallen considerably in 
the US, regardless of whether these jobs and tasks have a cognitive or a manual 
character. As a consequence, demand for middle-skilled people has decreased, 
while demand for both high-skilled and low-skilled ones has risen (Dachs, 
2018: 4), which is a typical example of “job polarisation”.

Technology is not skill-neutral, but tends to favour certain particular skills, 
while devaluating others and making them redundant. This has been labelled 
“skill-biased technological change” (Dachs, 2018: 16). There is increasing evi-
dence that labour markets in developed countries are polarizing or hollowing 
out. On the one hand, the share of employment in high-skilled, high-paying 
occupations (managers, professionals and technicians) and low-skilled, low-
paying occupations (elementary, service, and sales workers) is growing. On the 
other hand, the share of employment in middle-skilled, middle-paying occupa-
tions (clerks, plant and machine operators) is being squeezed. There is plenty 
evidence of polarization in the United States (Acemoglu and Restrepo, 2016), 
and also in Western Europe (Goos et al., 2015), especially in France (Har-
rigan et al., 2016). The latest findings by Oesch and Piccitto (2019) obtained 
for Germany, Spain, Sweden and the UK show that production workers and 
office clerks lost ground, whereas employment strongly expanded in the upper 
salaried class among managers and professionals. The labour market is also 
polarizing in the context of gender structure. There is still a lack of diversity 
in the ICT industry, and despite efforts to increase the number of women, 
the percentage of women in technical roles has remained at approximately 
15%, staying roughly the same for the past 10 years (McDonald, 2018) and 
structured in a way that advances men’s careers better and faster than those of 
women (Pološki et al., 2019).

Therefore, unemployment is particularly high among people with primary 
and lower secondary education or less. However, employment opportunities 
for people with primary and lower secondary education or less have decreased 
long before the crisis 2008-09, as can be seen in the Figure 1 for EU-28 coun-
tries.
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Figure 1: Employment and skills levels, age group 20-64 years, 2005-2018, EU-
28, percentage of total employment

Source: Eurostat Database (2019) - Employment and unemployment (LFS). Retrieved from 
https://ec.europa.eu/eurostat/web/lfs/data/database

The share of this group on total employment in the EU decreased from 
24% in 2005 (around 49 million people) to 16% (or 36 million people) in 2018. 
People with tertiary education, in contrast, increased their share in total EU 
employment by 10 percentage points during this period, from around 52 mil-
lion people in 2005 to 78 million people in 2015. The size of the largest share, 
people with upper secondary and post-secondary education, remained nearly 
unchanged between 2005 and 2018, both in absolute and relative terms. This 
decreased the share from about 50% to 48% on total EU employment, which 
equals around 104 million people in 2018.

The World Development Report 2016 Digital Dividends, showed for the 
first time that the labour market is also hollowing out in developing countries. 
Labour market polarization in developing countries, however, is not uniform. 
China, for example, is an exception, since the mechanization of agriculture 
increased the share of routine employment (Santos, 2016). The labour market 
could become even more polarized. Workers with a high school degree or less 
are four times as likely as those with a bachelor’s degree to be displaced by 
automation (Lund et al., 2019: vi). A further deepening of “job polarization” 
over and beyond what is currently already visible should be expected, shifting 
labour demand away from middle-skilled towards both high- and low-skilled 
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jobs. To the scope that retraining and education is not happening fast enough, 
inequality is set to remain high or even worsening (UN, 2017: 2).

For individual workers, the key differentiating factor is education. For 
those with just GCSE-level2 education or lower, the estimated potential risk 
of automation is as high as 46% in the UK, but this falls to only around 12% 
for those with undergraduate degrees or higher (PwC, 2017: 45). The newest 
McKinsey survey in America found that individuals with a high school degree 
or less are four times more likely to hold highly automatable roles than those 
with bachelor’s degrees (Lund et al., 2019: vi). Given educational disparities, 
Hispanic and African-American workers may be hit hardest, with 12 million 
displaced, while 15 million jobs held by young people could be lost, workers 
over 50 years hold an additional 11.5 million at-risk jobs (Lund et al., 2019: vi). 
The share of middle-wage jobs may shrink as growth concentrates at the high 
and low ends of the wage scale.

IMPACT OF STRUCTURAL CHANGE ON LABOUR PRODUCTIVITY AND 
OCCUPATIONS GROUPS

Another important issue is the influence of technological progress (pro-
cess of automation) on labour productivity. Empirical evidence suggests that 
increase in labour productivity account for a considerable proportion of em-
ployment growth in many sectors, particularly in the high-technology sector 
(Dachs, 2018: 11). The labour productivity growth was the highest at the begin-
ning of 21st century. However, the labour productivity growth is slowing in the 
long run in developed economies (Europe, Japan and United States), as shown 
in Figure 2.

2 The General Certificate of Secondary Education (GCSE) is a set of exams taken in En-
gland, Wales, Northern Ireland and other British territories.
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Figure 2: Labour productivity - annual growth rates of output per worker (mea-
sured as GDP in constant 2011 international $ in PPP), in %

Source: calculated by author according to ILO Database (2019). Retrieved from https://www.
ilo.org/ilostat/

Figure 2 shows labour productivity slowdown, which is more intensive in 
Northern, Southern and Western Europe than in Eastern Europe. In the 21st 
century, productivity growth was highest during the last financial crisis that 
began in 2008 and significantly impacted developed countries. The crisis was 
least felt in China but had a significant impact on the decline in productivity 
in India. The period from 2019 shows ILO projections until 2022. It can be 
concluded that after the recession in 2008-2009, most countries were not able 
to return to the productivity growth rates before the financial crisis. Labour 
productivity growth is the link between innovation and employment growth. 
Innovations may lead to changes in productivity, which in turn may lead to 
employment changes (Dachs, 2018: 11). The links between innovation and em-
ployment creation is also influenced by sector. Industries differ in a number of 
technology related factors including the richness of technological opportuni-
ties, the cumulativeness of the knowledge base, etc. (Dachs, 2018: 13). These 
technological differences also transfer into different employment performanc-
es between sectors, as seen in Figure 3, which illustrates employment growth 
in the EU by technology intensity of the sector in the last nine years.

2 The General Certificate of Secondary Education (GCSE) is a set of exams taken in England, Wales, Northern 
Ireland and other British territories. 
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Figure 3: Employment growth by technology intensity of the sector, EU, 2009-
2018

Source: Eurostat Database (2019) Database - Employment and unemployment (LFS). Retrie-
ved from https://ec.europa.eu/eurostat/web/lfs/data/database

Figure 3 reveals a considerable gap of employment growth between manu-
facturing and service industries. All manufacturing sectors except medium 
and high-tech manufacturing saw below average performance. This gap can be 
explained by two factors. On the one hand, the gap was explained by a higher 
income elasticity of service products compared to manufacturing products and 
a higher degree of tradability of manufacturing products that allows a stronger 
shift of manufacturing towards lower-cost countries, bringing more openness 
in manufacturing compared to services. Another explanation is productivity 
growth, which is usually considerably higher in manufacturing than in ser-
vices due to larger opportunities for process innovation (Dachs, 2018: 15). In 
that way, the previous figure gives clear evidence of job polarisation between 
technology intensity between manufacturing and service sectors. However, if 
we analyse changes in employment growth by individual occupational groups, 
then different trends between various groups become evident. Figure 4 shows 
changes in the shares of different occupation groups in total employment for 
the two selected time periods (2006-2012 and 2012-2018). The occupation 
groups are classified into high-paid, medium-paid and low-paid population 
classes, according to the average wage in each group.
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Figure 4: Changes in employment shares of different occupation groups in EU-
28 and USA, for selected time periods
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(b)

Source: Calculated by author using different databases. For EU countries - Eurostat Database 
(2019) Database - Employment and unemployment (LFS). Retrieved from https://ec.europa.
eu/eurostat/web/lfs/data/database. For USA – ILO Database (2019) Database - Employment 
by sex and occupation. Retrieved from https://ilostat.ilo.org/data/ 
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The calculated values in Figure 4 clearly indicate ongoing job polarisation 
in the EU and USA. In EU-28, high-paid professionals, but also low-paid ser-
vice and sales workers, increased their share in overall employment consider-
ably, especially in the period after the financial crisis 2008-09. Medium-paid 
occupations, such as clerical support workers or craft and related trades work-
ers, plant and machine operators suffered the largest losses in terms of employ-
ment share. The situation was similar in the USA, although low-paid service 
and sales workers decreased their share in overall employment considerably 
in the last observed period (2012-2018). However, there are also exceptions, 
such as the employment share of managers in EU-28, which also lost shares. 
Generally, it seems that job polarisation has even accelerated since the crisis of 
2008-09. The above results confirm also the latest research findings presented 
by Oesch and Piccitto (2019) for Germany, Spain, Sweden and the UK. Some 
expectations studies based on CEDEFOP employment forecasts suggests that 
this trend will likely continue in the future (Dachs, 2018: 18).

CONCLUSIONS AND POLICY IMPLICATIONS

Technological change in the area of automation technologies has certain 
destruction effects on the labour market, though at the same time, it will create 
totally new jobs in the digital technology area. Changes of the qualification 
structure are inevitable and should be accepted as such. Namely, new jobs 
will bring productivity gains and generate additional wealth and spending that 
will support additional jobs, primarily in services sectors that are less easy 
to automate. Some occupations will weaken, while others will grow, and the 
tasks and time allocation associated with each job will be subject to change. 
Altogether, the net impact of new structural change on total employment is 
imprecise, but we have to be optimistic and accept it as a positive change that 
will improve the quality of our lives and our well-being.

With the right policies and institutions, the opportunities that technological 
change (automatization and digitalisation) bring in the long run should exceed 
the negative effects and losses. The challenge for each government will be to 
educate and empower the workforce with new knowledge and skills that will 
enable them to integrate as easily as possible into new roles in the labour mar-
ket, reducing structural mismatches. In order to minimize the potential nega-
tive effects of technological change and “technological unemployment”, it is 
necessary to include timely and appropriate forms of government engagement. 
The potential gains from new technological change should be more widely 
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shared across society through policies like increased investment in vocational 
education, training and job matching. Employers and workers will be required 
to make on-the-job adjustments, adopting and learning new technologies and 
ways of working. Business processes will be redefined, some people retrained 
and moved into new roles. Local communities should also prepare themselves 
for this wave of change, focusing in particular on job matching and mobility, 
skills and training, economic development and job creation, and support for 
workers in transition.
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