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The current high level of interest in the future of work

reflects recent perceptions and future expectations of

radical change in work. Structural change in the

economy is primarily driven by intersectoral

productivity differentials and the structure of demand,

and continually influences the distribution of

employment throughout the economy. It has been

argued that, not least due to innovations in the

application of information and communication

technology, the pace of productivity-enhancing

technological change has increased and is expected to

accelerate further in the forthcoming decades.

It has generally been assumed that new technology

replaces low-skilled labour, but is a complement to

high-skilled labour, so that it would lead to an

upgrading of the skills structure. However, such

‘skills-biased technological change’ has not always been

observed in the United States and Europe. It has often

been found that much employment growth occurred at

both the top and bottom end of the occupational

distribution with a relative decline in the middle i.e. a

more polarised development. This led to a somewhat

more nuanced hypothesis about how technology

impacts upon the occupational structure with a focus

on the tasks that are actually performed at work. More

specifically, in the context of technological change, the

contention was that the relevant focus should be not

primarily on the skills required for jobs but rather the

extent to which the tasks actually performed in jobs

could be described as routine and thereby could be

profitably replaced by the emerging technologies. This

hypothesis commonly referred to as ‘routine-biased

technological change’ (Autor, 2013), has largely been

operationalised with the assumption that routine tasks

are primarily located in the middle of the wage

distribution. This may appear to be a somewhat crude

assumption. Nevertheless, it does appear to have some

empirical validity, with not only a large number of

presumably routine manufacturing jobs, but also many

simpler information processing ones, such as

administrative and clerical work, located in the middle

of the wage distribution.1

Another main driver of recent and projected structural

change is globalisation. Recent decades have seen

significant changes in the global distribution of labour,

and global competition and market opportunities are

likely to continue to impact upon the structure of

employment in Europe. In this context, relative wages

and productivity are the key determinant of which jobs

will remain and grow in Europe and which will be lost to

foreign competition. As manufacturing still dominates

global trade, it is the main sector impacted by

globalisation. 

Thus, manufacturing jobs, which are predominantly

located in the middle of the European wage

distribution, face the twin threats of routinisation and

globalisation. Consequently, much of the decline in the

middle of the wage distribution is to be found there. In

fact, globalisation and technology are not fully distinct

drivers of structural change. This is highlighted when

examining the reasons for the resilience of jobs at the

bottom end of the wage distribution. Many of these

jobs, not least those providing personal services in both

the private (e.g. hotels and restaurants) and the public

sector (various caring services), are not significantly

vulnerable to trade, as the provision and the use of

these services is geographically fixed to a single

location. This requirement of face-to-face interaction of

the provider and the user is also one reason why these

jobs are less routine and, so far, less susceptible to

technological change.

Thus, the occupational wage structure is a useful metric

for identifying the future impact of these two major

drivers of structural change in the labour market.

(Demographic change, which is arguably the other main

driver, is explicitly modelled in the Cedefop

occupational forecast; see Cedefop and Eurofound,

2018). The focus on wages is also of obvious interest for

distributional reasons. 

This short report examines the projected forecasts in

terms of their location in the occupational wage

distribution in the various Member States, using the

framework developed over many years in Eurofound’s

European Jobs Monitor. (It also forms a chapter in the

Cedefop-Eurofound joint report Forecasting Europe's
skills: Summary of results.)

In addition, Eurofound (2016) developed a

comprehensive framework to measure the type of tasks

currently performed in the European labour market.

Introduction

1 It should be emphasized, however, that claims in much of the literature of pervasive polarisation in Europe is not found to be the case in various
publications of Eurofound’s European Jobs Monitor. See https://www.eurofound.europa.eu/observatories/emcc/european-jobs-monitor. For a discussion
of the empirical validity of the routine biased technological change argument in the European case, see Fernández-Macías and Hurley, 2016.

https://www.eurofound.europa.eu/observatories/emcc/european-jobs-monitor
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This framework is not exclusively focused on routine

tasks but captures, for example, the social and

intellectual content of tasks and the use of ICT. This is

obviously useful for a more nuanced analysis of the

changes in the structure of employment in Europe. But

it is also highly relevant for skills forecasting. Indeed,

the identification of what is done at work can be seen as

a logical first step in identifying what skills are required

for jobs now and into the future.

Chapter 1 sets out the European Jobs Monitor

framework and how it has been operationalised in

terms of the wage and tasks structure of jobs in Europe.

Chapter 2 presents the results of using this

methodology to describe the implications of projected

structural change for the wage and task structure of

employment in Europe up to 2030. Chapter 3

summarises the main results.

Wage and task profiles of employment in Europe in 2030
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The methods applied in this chapter are those

developed in various publications from Eurofound’s

European Jobs Monitor (EJM). The basic methodology,

with a wide range of applications, can be found in

Fernández-Macías, Hurley and Storrie (2012). In this

framework, a job is defined as an occupation in a sector,

as in the Standard International Classification of

Occupation (ISCO-08) and sector (NACE Rev 2.0) at 2-

digit level. The number of jobs so defined varies from

400, in the smaller Member States, to just over 2,000 in

the larger ones. As this framework of jobs is empirically

defined by standard statistical classification, a further

description of these jobs can be added using data from

a variety of sources that follow these standard

classifications of occupations and sectors. Most of the

previous Eurofound research focused on the average

wage corresponding to these jobs, which – as outlined

in the Introduction – is a useful metric for capturing

some of the characteristics and drivers of recent and

future structural change in Europe. More recently,

Eurofound (2016) developed a detailed measurement of

what type of tasks are performed in these jobs.

The wage data are compiled by combining data from

the European Union Labour Force Survey (EU-LFS) and

the Structure of Earnings Survey (SES). The jobs are

ranked from the highest to the lowest wage in each

Member State. They are then allocated to quintiles

based on the job-wage ranking for that Member State.

Each quintile in each country represents 20% of

employment at the starting period (see Figure 1). The

job-to-quintile assignments remain fixed over time so

that the charts in the next section that map the growth

of employment in a particular quintile refer to the

growth of jobs assigned to that quintile at the start of

each period of observation.

One issue that can be raised is the stability of the wage

ranking over time. While nominal differences in wages

do of course occur over time, the ranking of jobs is

rather stable. Trends in wage inequality are typically

driven by well-paid jobs getting better paid compared

to the less well-paid ones but without much change in

the ranking. Moreover, with all jobs being aggregated

into the quintiles, most changes that do in fact occur

in the ranking will usually not lead to jobs being

re-assigned to a different quintile.

While the one-dimensional classification of jobs by

wages is certainly useful, it has obvious limitations. For

example, as outlined above, previous research on job

polarisation has essentially just assumed that routine

1 Specifying a wage and task
framework for the analysis of
structural change in the EU   

Figure 1: Job rankings and quintile assignments carried out for each country

Source: Source: Eurofound (2017)  
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tasks are most frequently located in the middle of the

wage structure. In principle, a more appropriate

approach would be the direct identification and

measurement of various tasks that are performed in

jobs. Moreover, as mentioned in the Introduction, a

specification of the tasks actually performed at work

can be viewed, as a necessary first step in the

identification of skill needs both present and future.

Eurofound (2016) developed a framework that classifies

and measures tasks along two main dimensions, the

content of the tasks themselves and the methods and

tools used to perform those tasks (Table 1).

The content part of the task framework is mainly related

to what is being produced and varies by economic

sector. It identifies three main classifications of task

content: physical, intellectual, and social, each with

various sub-indicators. The methods and tools of work,

on the other hand, are determined more by the

technology and social organisation of production and

may be more dependent on institutional and historical

factors.

Using data from various international sources –

Eurofound’s European Working Conditions Survey,

the OECD’s Survey of Adult Skills (PIAAC), the American

ONET database and the EU LFS – Eurofound (2016)

constructed a database containing scores for all the

elements listed in Table 1 for all jobs i.e. for all 2-digit

occupation-by-sector combinations in Europe. Such

detailed data is not available for all Member States, or

only of small sample sizes that are insufficient for a

reliable measurement of tasks at country level. For this

reason, the task indices are an aggregate measure

based on data from 15 Member States (EU15). This was

not the case with the wage data, which was country

specific. While of course country-specific data would be

preferable, one might expect that very many jobs entail

very similar tasks in all European countries. 

Wage and task profiles of employment in Europe in 2030

Table 1: A classification of tasks according to their content and methods

A. In terms of the content: B.In terms of the methods and tools of work:

1. Physical tasks: aimed at the physical manipulation and
transformation of material things:

a. Strength

b. Dexterity

2. Intellectual tasks: aimed at the manipulation and
transformation of information and the active resolution of
complex problems:

a. Information processing:

I. Literacy:

i. Business

ii. Technical 

iii. Humanities

II. Numeracy

i. Accounting

ii. Analytic

b. Problem-solving

I. Information gathering and evaluation of complex information

II. Creativity and resolution

3. Social tasks: primary aim is interaction with other people:

a. Serving/attending

b. Teaching/training/coaching

c. Selling/influencing

d. Managing/coordinating

1. Methods: forms of work organisation used in performing tasks:

a. Autonomy

b. Teamwork

c. Routine

I. Repetitiveness

II. Standardisation

2. Tools: type of technology used at work

a. Machines (excluding ICT)

b. Information and communication technologies

I. Basic ICT

II. programming

Source: Eurofound (2016)
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The fact that the Cedefop skills forecasting model

projects future employment by occupation and sector

allows for the integration of these projections into the

jobs-based framework of the EJM. The first section

below summarises some of the results of previous EJM

analysis regarding how recent structural change has

impacted upon the employment growth of the five job-

wage quintiles in Europe, and then extends the analysis

to future developments over the forecasting period, up

to 2030. The next section then examines how the task

indices develop over the forecasting period in light of

the projected change in employment. It should be

emphasised that both the wage and task assignment is

fixed at the beginning of the forecasting period, and so

the reported changes are only attributable to the

compositional changes in employment by occupation

and sector. 

Before examining the projections, it is useful to first

show how employment growth has been distributed

among the five wage quintiles in the recent past. The

first panel in Figure 2 shows that the long boom period

that preceded the recession of 2008 can be

characterised as ‘upgrading with polarisation’, in that

there was appreciable growth in the top two wage

quintiles, more modest growth in the next two, but

substantial growth in the lowest quintile. While the

second panel, covering the first few years of the

recession (2008 to 2010), appears different, in fact, in

terms of upgrading and polarisation, it tells a very

similar story to the preceding period. Most jobs are lost

in the middle of the wage distribution with relatively

minor job loss in the bottom and growth at the top.

With the first tendency to recovery, between 2011 and

2013, the overall picture is obviously less negative but

the pattern of continued job loss in the middle,

relatively modest job loss at the bottom and growth at

the top, is similar to the preceding period. Finally, from

2013 onwards with net employment growth in all

wage quintiles, the picture is somewhat similar to the

period before the recession. However, compared to the

pre-recession period, the job growth in the top is

appreciably slower, relative to the growth in the bottom

quintile. 

It is important to underline that while these aggregate

EU level patterns do show some consistency over time,

essentially some combination of upgrading and

polarisation, a much more heterogeneous picture is

found among Member States. For example, in the

Nordic countries upgrading generally predominates, the

Netherlands and France reveal a high degree of

2 Projected structural change in
the EU, the wage distribution and
tasks structure   

Figure 2: Employment change (% pa) by job-wage quintile, EU 1998 to 2016
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polarisation and Hungary has experienced strong

growth in the bottom. From a policy perspective, this

heterogeneity is a very important point, as it indicates

that polarisation or upgrading are neither

technologically nor otherwise exogenously determined

and that various national specificities, not least policies

and institutions, can influence the outcome of structural

change on the labour market.

Turning now to the projected developments of the

job-wage quintiles, Figure 3 shows the annual

percentage change in the Member States over the

forecasting period, 2015–2030. The aggregate EU chart,

in the bottom right-hand corner, reveals a more strongly

polarised picture than in any of the historical charts as

presented in Figure 2. The top wage quintile, while still

(just) showing the strongest growth, is now of a similar

magnitude to the lowest one. As the three middle

quintiles show some more weight at the higher of these,

there is still overall some tendency to upgrading, but

this is much less prominent than before, particularly

since before 2008.

As in previous periods, there is appreciable diversity in

the projections among Member States but they fall into

relatively distinct clusters. The Baltic states show quite

clear upgrading, as do several other Member States in

central and eastern Europe, such as the Czech Republic,

Hungary and, most strongly, Croatia and Slovenia. The

Nordic countries continue to upgrade, though less so in

Sweden. Polarisation is dominant in Germany, France,

and the Netherlands and to a lesser extent in Austria

and the UK. While Greece, and especially Spain, are

projected to create much new employment, most of this

is located in the lower wage quintiles.

Compared to the previous periods, the most striking

difference is that growth in the bottom quintile is

projected to be much stronger relative to the top.

France, the UK and Spain account for most of this

growth, with each projected to increase employment in

the bottom quintile by more than 500,000 jobs. Other

Member States contributing significantly to the overall

EU growth of the bottom are Germany, the Netherlands

and Belgium, each by over 100,000 jobs. 

Wage and task profiles of employment in Europe in 2030

Figure 3: Employment change (% per year) by job-wage quintile, 2015-2030
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Figure 4 disaggregates the projected job wage quintile

growth by qualifications, occupations and economic

sector at EU aggregate level. It shows net employment

growth in services for all five wage quintiles. This is also

the case in the vast majority of Member States. It is

interesting to observe a quite significant projected

increase in industrial jobs in the very top wage quintile

together with a decline in the middle. This is primarily

attributable to a large increase in that quintile in

German industry (followed by Polish industry).

However, the net projection of industrial employment in

Germany is negative with significant declines in the

middle three wage quintiles. Other Member States

contributing to the growth of industrial employment

at the top, and decline elsewhere, are Sweden, the

Czech Republic, Portugal and Spain. While also Finland,

Slovakia, Slovenia and Latvia show growth at the top,

they also reveal net job growth in the other wage

quintiles. The high growth of services at the very top

and bottom of the wage distribution confirms the role of

this sector in the polarisation of net employment

growth.

At the EU aggregate level net projected employment

growth occurs only at the high level of qualifications in

all of the wage quintiles with the exception of some

medium qualification level growth in the bottom

quintile. Looking at the Member States, the only one

that shows employment growth for the lowest

qualifications level is Romania, in the bottom two

wage quintiles. The occupation data reflects the

qualifications data. All net employment growth in

the top three wage quintiles is among high-skilled

white-collar employees. Net growth in the bottom wage

quintile is almost totally due to increases in low-skilled

white- and blue-collar employees. 

Projected structural change in the EU, the wage distribution and tasks structure
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Figure 4: Employment change (% per year) by job-wage quintile, 2015-2030. EU by qualification, occupation
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Source: Cedefop and Eurofound (2018), Eurofound (2017).  
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The headline result of this section is a more polarised

labour market in the EU, especially compared to the

long boom before the recession of 2008, which was

mainly characterised as upgrading i.e. higher growth at

the top of the wage distribution. Tendencies towards a

more polarised labour market appeared already in the

recession with massive job loss in the middle, small

declines in the bottom and growth at the top. But also

compared to the short period of recovery since 2013,

the forecast for 2015 to 2030 clearly shows stronger

polarisation. It is above all France, the UK and Spain

that account for the strong growth at the bottom. 

The strong growth in the bottom in the aggregate

EU figure, attributable to a few large Member States,

tends to conceal the fact that upgrading predominates

in many Member States. Those with the strongest

upgrading patterns are Slovenia, the Czech Republic,

Croatia, Latvia, Estonia, Hungary, Malta, Denmark and

Finland. The most pronounced polarisation pattern is

found in Germany, France and the Netherlands.

Polarisation is also visible in Romania and Italy.

Tendencies to increased downgrading in the

occupational structure are found in Greece and Spain

and, to a lesser extent, in the UK, Austria and Cyprus.

It is important to emphasise again that the

measurement of the various types of tasks, as outlined

in Table 1, is measured at the start of the forecasting

period and remains constant up to 2030. Thus, the

changes in tasks reported in this section are only due to

compositional changes in the structure of employment

by sector and occupation. It does not measure how

tasks performed in specific jobs change over time. Not

least in light of a forecasting period of 15 years and

when there is some expectation of significant

technological change, this is an obvious limitation.

However, it should be equally obvious that data on the

future change in the task content of jobs will simply

never be available and so the compositional change is

the best that can be done. Figure 5 shows the change in

the measures of various tasks in jobs in all of the EU

between 2015 and 2030.

The figure shows that the projected structural change

will lead to a decline in physical tasks, both those

requiring physical strength and dexterity, as measured

by data from the EWCS. Indeed, there is a long history of

machines replacing the physical tasks performed by

human labour. These tasks are primarily located in the

agricultural and industrial occupations and the

Wage and task profiles of employment in Europe in 2030

Figure 5: Change in the task indices in the EU, 2015 to 2030  

-0.008 -0.006 -0.004 -0.002 0.000 0.002 0.004 0.006 0.008 0.010

ICT – Programming

ICT – Basic IT

Machines

Standardisation

Repetitiveness

Teamwork

Autonomy

Managing

Teaching

Selling/persuading

Serving/attending

Creativity

Information-gathering and evaluation

Numeracy – Analytic

Numeracy – Accounting

Literacy – Humanities

Literacy – Technical

Literacy – Business

Dexterity

Strength

T
o

o
ls

M
e

th
o

d
s

S
o

ci
a

l
In

te
ll

e
ct

u
a

l
P

h
ys

ic
a

l

Source: Authors’ calculations 



9

projected decline in physical tasks is particularly

prominent in central and eastern Europe, but even Italy

and the Netherlands show appreciable decline. The only

other bars in Figure 5 showing a decrease in the task

indices refer to how tasks are performed and are those

measuring routine, (both repetitiveness and

standardisation) and work with machines. This is, of

course, not to say that tasks in the existing jobs may not

become more routine and indeed there is some

evidence in Eurofound (2016), using various waves of

the European Working Conditions Survey (EWCS), that

many jobs have in fact become more routine and

standardised. The projected decline in routine tasks is

almost fully accounted for by developments in the

middle wage quintile, which adds some credence to the

assumption in the research literature that routine jobs

are mainly to be found in the middle of the occupational

structure. However, the largest decline in these

indicators is in working with machines, which may

appear puzzling. One should note however that this

excludes working with ICT-related machinery. It may

also reflect the shifting global division of labour

where work with less advanced machinery moves to

lower-wage countries. Eurofound (2016) found that

there is a strong correlation between the occurrence

of physical tasks, working with machines and routine

tasks. 

The projected structural change will lead to an increase

in both the other major classifications of what is done at

work i.e. intellectual and social tasks. Indeed, every

single one of the various sub-categories of these is

projected to increase. The increase in intellectual and

social tasks is strongest in eastern and central European

countries. Such a clustering of Member States was also

the case as regards the decline in physical tasks. It is

highly likely that the more rapid projected structural

change in the more recently joined Member States is

what is driving such a result. Both the social and

intellectual task indicators grow most slowly (or decline

slightly) in the lowest wage quintile. The increase in

numerical tasks is particularly prominent in the top

wage quintile. (These figures are added in Annex 2.)

In terms of what tasks are performed, two task

sub-categories stand out in terms of their rapid growth

projection. Business literacy (from the intellectual

category) and selling/persuading (from the social

category) are, by some margin, projected to be the two

most rapidly increasing tasks in terms of what work is

done. The business literacy task is the ‘processing of

verbal business information’ and is based on PIAAC

data. This includes measures for tasks such as reading

and writing of letters and financial statements. These

tasks are projected to increase in every Member State

and again the projected growth is particularly

prominent in central and eastern Europe, but also in

Italy. The selling/persuading task is the second most

rapidly growing task category. It would appear to be

conceptually related to business literacy in that it refers

to commercial activity with a correlation between these

two indices reported as 0.64 in Eurofound (2016).

The third most rapidly increasing task, in terms of what

is to be done at work, is serving/attending, in the social

category. Ideally it would have been very useful to have

a measure for caring tasks as this could be considered a

highly relevant category as regards possible future

employment growth – not only in light of future demand

but also as it is a task that is not easily routinised or

susceptible to offshoring. It was not possible to measure

the caring task specifically and it may be that the

serving/attending task is picking up some caring.

Autonomy shows an appreciable increase and is the

means of working that varies most between the wage

quintiles, with much more in the high wage quintiles. It

is projected to grow in all Member States with a

somewhat stronger growth in eastern and central

European countries. ICT is to grow strongest of all

indicators. It grows in all Member States with the

exception of Greece. It is a common trend across all five

wage quintiles but with stronger growth in the top two. 

Projected structural change in the EU, the wage distribution and tasks structure
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The most striking result of the job wage quintile results

is the projection of a more polarised labour market in

the EU. This is driven mainly by the growth of jobs at the

very bottom of the wage distribution. It is above all

France, the UK and Spain that account for the EU total

strong growth at the bottom. However, there is

considerable heterogeneity in the patterns of structural

change by job-wage quintile, with many Member States

projected to upgrade their occupational structure

towards higher-paying jobs. Among these are Slovenia,

the Czech Republic, Croatia, Latvia, Estonia, Hungary,

Malta, Denmark and Finland. Projected polarisation is

particularly strong in Germany, France and the

Netherlands. Another striking result is that net change

in industrial jobs is concentrated in the top three job

wage quintiles, with no net change in the bottom two.

Within the top three quintiles one observes a distinct

pattern of upgrading with significant employment

growth at the very top.

The implications of the projected structural change up

to 2030 on tasks in European workplaces was analysed

along two main dimensions: the content of the tasks

and the methods and tools with which tasks are

performed. In terms of the content of tasks, there is a

projected decline only in physical tasks with an

across-the-board increase in all the sub-categories of

intellectual and social tasks. Three types of tasks stand

out in terms of their projected increase – namely,

business literacy, selling/persuading and

serving/attending. The first two are related both

statistically and conceptually, as both have a highly

commercial nature. It was suggested that the observed

increase also in serving/attending might also be related

to caring tasks, which was not directly measured in the

otherwise comprehensive task framework. The biggest

overall change in any of the indices was the use of basic

ICT skills (one of the means and tools for performing

tasks). There was also a projected increase in autonomy

and a decline in routine. A highly significant decline in

work with (non-ICT) machines is correlated both with

physical and routine tasks.

Overall there are some highly relevant differences

between the group of Member States that have joined

the Union since 2004 and the others. The countries

showing strong upgrading tendencies include many of

the more recent Member States. These countries also

generally show much stronger-than-average projected

decline in physical and increases in social and

intellectual tasks. It was emphasised several times in

this report that what is being measured, in both the

wage and task analysis, are compositional changes.

These results indicate that the higher rate of projected

structural change in these Member States is a positive

one – of upward convergence in the employment

structure in Europe.

3 Conclusions  
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Annex: Additional figures 

Figure A1: Change in the task indices in the EU, 2015–2030, total and for the 1st (lowest) wage quintile 

Source: Cedefop and Eurofound  (2018) and Eurofound (2016) 
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Wage and task profiles of employment in Europe in 2030

Figure A2: Change in the task indices in the EU, 2015–2030, total and for the 3rd (middle) wage quintile

Source: Cedefop and Eurofound  (2018) and Eurofound (2016) 
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Wage and task profiles of employment in Europe in 2030

Figure A3: Change in the task indices in the EU, 2015–2030, total and for the 5th (top) wage quintile

Source: Cedefop and Eurofound  (2018) and Eurofound (2016) 
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