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Routinization and the Labour Market:
Evidence from European Countries
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4.1 Introduction

The impact of technological change on the labour market is an evergreen
topic in economics, due to an endless list of contributions started with
David Ricardo, Karl Marx, John Maynard Keynes, and Wallise Leontief,
among others. In this chapter, we take into account a recent debate about a
specific dimension of the technological change, concerning the routinization
process that is taking place in most of the developed and developing coun-
tries, and its impact on the labour markets of European countries.

This interesting issue has been introduced at the core of the recent eco-
nomic and policy debate by some recent best seller books, such as Brynjolfsson
and McAfee (2011, 2014), which have provided some forecasts on how
technological progress will impact ordinary life of individuals, in particular
on the labour market. According to Brynjolfsson and McAfee (2011, 2014),
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the technological progress is entering into a new historical phase that will
completely change the existing standards for individuals and firms. Also,
Brynjolfsson and McAfee (2011, 2014) stress the importance of the routiniza-
tion trends as a new shape of the technological change, and its impact on the
labour market.

Even if this is a recent phenomenon, there is already a robust literature on
routinization, which has often been associated to the polarization trends in
the labour market.

Autor et al. (2006) have shown that the US labor market has become
increasingly polarized both in terms of occupations and wage distributions.
The routinization hypothesis has been advocated for explaining this empiri-
cal evidence (Autor et al. 2003). Goos et al. (2009) show similar findings for
Europe, where the fall in the middling occupations, the ones mostly routi-
nized, has driven the job polarization processes.

So far, most of the literature has investigated these issues making compar-
isons between cross-sectional data over time, analysing changes in employ-
ment share in each occupation (manual/service, routine, and abstract),
without analysing the flows, i.e. individual longitudinal careers. Cortes
(2016) and Cortes etal. (2016) analyse job polarization using a dynamic
approach for the United States, highlighting the importance of using longi-
tudinal data: Flows are crucial to understand the mechanisms behind routi-
nization and job polarization.

In this chapter, we focus on the routinization processes in Europe, using
the Survey on Income and Living Conditions (SILC) data. The main rea-
son for using these data is their longitudinal dimension, which allows us to
follow individual careers over time. Using longitudinal data, we focus on
the following issues. First, we investigate whether routinization processes
are confirmed. Second, we study the determinants of routinization, using
the rich EU-SILC set of available socio-economic variables. Third, we ana-
lyse the relation between routinization and unemployment inflows, to inves-
tigate whether routinization can be considered as a driver of unemployment.

We consider several routinization variables, in line with the literature. In
such a way, we aim at testing whether using different measures may lead to
different outcomes, from both a qualitative and quantitative point of view.
Furthermore, apart from studying the sample with all available European
countries, we also focus on five different groups of countries (Southern,
Continental, Anglo-Saxon, Nordic, and Eastern), which are characterized by
different institutions, cultural settings, business cycles, and so on, in order to
detect any heterogeneity in the routinization process.
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4.2 The EU-SILC Database

We make use of European data, the SILC, from 2004 to 2012. We do not
use data for the following years (2013 and 2014) since the classification
of occupation ISCO has substantially changed in the SILC data in 2012,
from the ISCO88 classification to the ISCOO08. This means we can use the
ISCO88 classification until 2011, while we use the year 2012 only to com-
pute some employment status that will be used in the analysis.

The SILC data have been introduced in 2004, in order to replace the
European Community Household Panel that has been in place from 1994
to 2001. The SILC data are very rich in terms of information. The primary
focus of SILC is the collection of information on the income and living
conditions of different types of households in order to derive indicators on
poverty, deprivation, and social exclusion. It is a voluntary survey (for poten-
tial respondents) of private households and is carried out under EU legisla-
tion (Council Regulation No. 1177/2003). The income reference period for
SILC is the 12 months prior to date of interview. SILC is currently being
conducted on an annual basis in order to monitor changes in income and
living conditions over time. The target population is the representative sam-
ple of households in the different countries, and the sample size is different
across countries.

The EU-SILC panel is a rotational panel which is comparable in its struc-
ture to the Current Population Survey. In a rotational panel, the same indi-
viduals are interviewed for a certain time period (four years) and each year
one-quarter of all respondents are replaced by new respondents. The inte-
grated design consists in selecting four panels at the first wave. Each sub-
sequent year, a panel is dropped and replaced by a new replication. For a
given year, the respective longitudinal file available from Eurostat only con-
tains those respondents that were interviewed both in the respective year and
in the preceding years. In this work, we follow Engel and Schaffner (2012),
merging different panel data sets provided by Eurostat. Hence, we derive a
panel over the whole period 2004-2012.

In addition to the structure of the data, the cross-sectional data and the
longitudinal data also differ to some extent in the covered variables. There
are some variables in the cross-sectional data file that are also of inter-
est for the analysis of labour market transitions and mobility, but they are
not included in the longitudinal data sets. For our analysis, the main limi-
tation of using the longitudinal data is related to the fact that while the occu-
pation variable is available, the industry classification variable is missing.
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This is another disappointing choice made by Eurostat, that really represents a
strong constraint in any analysis of the labour market. In addition, we do not
consider the sample for Germany, since there is evidence that German EU-SILC
data on income is plagued with problems (Hauser 2008; Frick and Krell 2010).

It is interesting to note that so far the literature on the impact of tech-
nological change on the labour market has mainly focused on comparisons
between cross-sectional data over time, investigating changes in employment
share in each occupation (manual/service, routine, and abstract), without
analysing the flows, i.e. individual longitudinal careers. Cortes (2016) and
Cortes et al. (2016) analyse job polarization using a dynamic approach for
the United States, highlighting the importance of using longitudinal data:
Flows are crucial to understand the mechanisms behind job polarization.

Cortes (2016) shows that workers in routine jobs have higher probability
to separate from their job. Interestingly, he finds that: High skilled routine
workers display higher probability to move to abstract jobs; low ability rou-
tine workers show higher probability to switch to manual jobs; the decrease
in routines employment is primarily due to the change in propensity of
young workers to enter the labour market in routine jobs.

Furthermore, in order to investigate the potential heterogeneity across
European countries, we carry out our analysis at the European level as a
whole, considering all countries in the data sample, as well as at the level
of standard groups of countries for Europe, defined as follows: Southern
(Italy, Spain, Portugal, Greece, and Cyprus); Continental (Austria, Belgium,
France, Luxembourg, and the Netherlands); Anglo-Saxon (Great Britain,
Ireland); Nordic (Denmark, Finland, Island, Norway, and Sweden); and
Eastern (Bulgaria, Check Republic, Poland, Romania, Slovakia, Lithuania,
Latvia, Slovenia, and Estonia).

4.2.1 Different Measures of Routinization

In the literature, several measures of routinization are available, but none
of the measures can be so far considered as the standard, the best one to
use. For this reason, in this work, we will make use of different measures
of routinization, in order to provide a test of consistency across different
measures. The first variable is the Routine Task Intensity (RTI) index, devel-
oped by Autor and Dorn (2013). At first, they measure routine task activ-
ities using the occupational composition of employment. Following Autor
etal. (2003), they merge job task requirements from the fourth edition of
the US Department of Labor’s Dictionary of Occupational Titles (DOT) to
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their corresponding Census occupation classifications to measure routine,
abstract, and manual task content by occupation. These three variables
measure intensity in the different type of task. They hence combine these
measures to create a summary measure of RTT that varies at occupation clas-
sification ISCO 2-digits, standardized in the whole data set (zero mean and
one standard deviation), as follows:

RTI = In(Routine) — In(Manual) — In(Abstract)

This measure increases in the importance of routine tasks in each occupation
and decreases in the importance of manual and abstract tasks.

As second measures, we use directly the three intensity measures in
abstract, routine, and manual/service tasks, that have been aggregated to
compute the RTT index, i.e. the task measures used in Autor et al. (2003).

4.2.2 Trends in Routinization in Europe

In the following we present routinization trends in Europe, and in the dif-
ferent groups of countries. The period of analysis provided by the EU-SILC
data is 2004-2011. As mentioned earlier, we cannot consider years after
2011 since the occupation classification has completely changed from
ISCO88 to ISCO08.

In Fig. 4.1, we show the trend over time of the RTT measure that will be
the main variable used in the paper because of its synthetic nature. RTT dis-
plays a clear decreasing trend overtime, suggesting that the relative intensity
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Fig. 4.1 Trends of the RTI index. All countries
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of routine jobs are decreasing in the labour market, consistently with the
intuition that routine jobs can be more easily replaced by technology. The mag-
nitude of the change is relevant but not huge when considering that the RTI
by definition is constrained to have zero mean and one standard deviation.

Figure 4.2 instead includes the trends of the three separate task measures
described above: Abstract, routine, and manual (used to compute the RTI
index). Actually using these measures, the routinization trends are even more
pronounced. As expected, the abstract intensity increases sharply overtime,
the routine one decreases, and the manual intensity has a non-monotonic
trend, increasing until 2008 and then decreasing. Hence, only a part of the
routinization story applies, since routine intensity decreases but this is not
associated to a monotonic increase in manual intensity tasks.

Let us now move to the evidence concerning different set of countries. In
Fig. 4.3, we include the trends of the RTT intensity in the five set of countries
defined above. First of all, it is worth noting that the RTT variable is stand-
ardized in the sample of all European countries in all years. This means that
differences across lines in Fig. 4.4 indicate differences in intensity levels across
groups. In such a framework, it emerges that trends for all groups display a
similar decreasing trend across groups. However, the Nordic group line is
always much below the other groups, suggesting that the relative intensity in
routine jobs is much lower in this group with respect to the others, probably
because the routinization process started earlier in the Nordic group.

When moving to the three separate task intensities, it is worth noting that
the abstract one increases in basically all groups of countries, except in the
Eastern group where it displays a non-monotonic trend. Further, differences
in levels across groups emerge, suggesting that in Nordic and Anglo-Saxon
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Fig. 4.2 Trends of the task intensity measures. All countries
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countries, the intensity of abstract jobs is higher, while it is lower in the
Southern and the Eastern groups, with the Continental group being in the
middle. As for the routine intensity, the trend is still the same (decreasing)
in all groups. However, also in this case, differences in levels emerge, with
Southern and Eastern having the highest intensity in routine jobs, and
Nordic and Anglo-Saxon with the lowest.

More mixed is the evidence concerning the manual intensity. A stable
trend is observed for the Continental and the Nordic groups, a decreasing
trend for the Southern and for the Anglo-Saxon ones, and an increasing
trend for the Eastern group.

Apart from the manual intensity, trends are rather similar across groups of
countries, although differences in levels across groups seem to emerge, sug-
gesting that the routinization process is at a different stage across groups.

4.3 The Determinants of Routinization

In this section, we focus on the identification of the determinants of routi-
nization, in a ‘descriptive’ regression framework. In other words, we use as
dependent variables our routinization measures, and we regress them, one at
a time, on a set of socio-economic individual covariates (gender, age, educa-
tion, whether single/married/no more married), some labour market covari-
ates (permanent vs temporary job, full-time vs part-time job, hours worked).
Since we make use of categorical variables, it is worth noting that the omit-
ted group refers to individuals in the age class 55-64, single, with primary
education). Moreover, all estimates include country dummies, to take into
account time-invariant unobservable at the country level, and time dum-
mies, to capture the business cycle.

Let us start by using the RTT index as dependent variable. In the first col-
umn of Table 4.1, the sample of all European countries is considered, while
from column 2 to column 6, the regressions are carried out separately for the
different country groups. The following findings emerge:

e Female workers display a higher incidence of RTT, in all columns.

* With respect to the omitted category (age 55-64), young individuals are
characterized by the highest incidence of RTI. This correlation holds in
all columns apart for the Anglo-Saxon group. In general, it emerges that
RTT decreases along the career of the worker, and this is somehow unex-
pected, since one might believe that the new generations of workers are
the ones with the highest level of education and more used, and more
complement, to new technologies.
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e With respect to the omitted category of primary education, workers with
tertiary education display a lower incidence of RTI. Workers with upper
secondary education display an intermediate value. These correlations apply
to all groups of country, and are very robust from a statistical point of view.

e Permanent workers are associated to lower level of routinization, and this
relation holds in all groups of countries. The same evidence applies for
part-time workers.

e There is a positive correlation between hours worked and RTI, in all
groups of countries.

e With respect to the omitted category (single), married and divorced/
separated/widowed individuals have lower levels of RTI. Also, these rela-
tions apply to all groups of countries.

In Tables 4.2, we report as robustness check the same estimates with the rou-
tine intensity. It is actually reassuring that determinants have basically the
same correlations as the ones detected in Table 4.1.

We do believe the most interesting evidence emerging from the analysis
of the determinants concerns the fact that whatever routinization measure
is used the young individuals display a higher level or routine jobs. In the
following we will present some graphs showing the levels and trends of the
RTT index for young individuals (15-34) and adults (over 34), for all groups
of countries. It emerges clearly that for all groups, young individuals have
a much higher level of RTI, and that for both groups, there is a decreasing
trend. In particular, for the Southern group, the fall of the RTT index seems
to be steeper than the one of the over 34, even if the difference between the
two lines remain substantial even at the end of the period.

4.4 Is Routinization a Driver
of Unemployment Inflows?

Another very debated issue in recent years is whether technological change
fosters the destruction of jobs. There is an endless debate, with optimistic
and pessimistic positions, started with David Ricardo (1817), and debated
by well-known economists like John Maynard Keynes (1930) and Wassily
Leontief (1983). Recently, the two bestseller books by Brynjolfsson and
McAfee (2011, 2014), among others, have reintroduced this classic eco-
nomic issue at the centre of the debate. Actually, there is little empirical
evidence in recent years about the unemployment effect of technology
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(while more evidence is available for the composition issue), and the few
existing papers provide mixed results.

The (scarce) existing literature generally uses aggregate data, at the
country-industry level, in order to test whether some proxies of technolog-
ical change affects the employment and unemployment variations. We do
something different and somehow original in the literature for several rea-
sons. First, we use as a proxy of technological change the routinization of an
individual occupation. This represents a novelty that allows considering indi-
vidual data instead of aggregate data, since for each individual in EU-SILC,
it is possible to recover the occupation and then the associated measure of
routinization. Second, since we make use of longitudinal data, we can follow
individual careers over time, at least in the four years provided by the short
EU-SILC panel. So far, the focus in the literature has been on changes of
stocks, i.e., changes in employment share in each occupation (manual/service,
routine, and abstract), without analysing the flows, i.e. individual longitudi-
nal careers. Cortes (2016) and Cortes et al. (2016) point out that using longi-
tudinal data matters: Flows are crucial to understand the mechanisms behind
job polarization. In particular, Cortes (2016) shows for the United States that
workers in routine jobs have higher probability to separate from their job.
Interestingly, he finds that high skilled routine workers display higher prob-
ability to move to abstract jobs, while low ability routine workers are associ-
ated to higher probability to switch to manual jobs. Further, he shows that
the decrease in routine employment is primarily due to the change in propen-
sity of young workers to enter the labour market in routine jobs.

In such a framework, we follow individual careers over time in order to
investigate the determinants for employed individuals to get into unem-
ployment between time # and time #+1. In particular, we want to test
whether this event is correlated to the routinization of the occupation
before the job change. In the regressions, we introduce all the control varia-
bles that have been used in the analysis of the determinants of routinization
(female, age classes, education, hours worked, permanent job, part time job,
being married or no more married) as well as country dummies and year
dummies.

We will consider two dependent variables. The first dependent variable is
a dummy equal to one when an employed individual becomes unemployed
the following year. The second dependent variable is equal to one when an
employed individual become not employed (either unemployed or inac-
tive) the following year. In this latter case, the dependent variable might be
equal to one for individuals that exit voluntarily from the labour market,
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and for this reason, it might be considered as less reliable. Hence, the most
reliable variable of interest concerns the transition from employment to
unemployment.

Table 4.3 includes the related estimates when using the RTI index
as routinization index. In column 1, we consider Europe as a whole. It
emerges that the coeficient of RTT is positive and statistically significant,
i.e., having a high RTT is positively associated to the probability to become
unemployed the following year, even after controlling for observable dif-
ferences in individual characteristics (mainly education and age), effort in
the labour market (hours worked), selection into a permanent and a part
time job, and marital status, as well as after controlling for unobservable
differences across countries and time periods. The magnitude of the impact
is not negligible: An increase of one standard deviation in RTT increases the
baseline probability to become unemployed (2%) of 0.2%, i.e. of around
10%. This suggests that a new weak segment in the labour market can be
identified. While in the last decades, the standard weak segment was always
considered the one of unskilled labour in manual jobs, in recent years also
individuals employed in routine occupations might be more likely to be
exposed to higher risk of unemployment, even if they might not be neces-
sarily unskilled workers.

When investigating this relation across different groups of countries, the
positive coefficient of RTT holds in all groups except in the Anglo-Saxon
one, suggesting that RTT is a driver on unemployment inflows, although
groups of countries are characterized by very different institutional and
industrial settings.

Table 4.4 refers to the same estimates when using as task variables the
three task intensities (abstract, routine, and manual) that were collapsed in
a synthetic measure when using the RTT index. The positive impact of rou-
tine intensity is now statistically significant only in two groups of countries,
Southern and Continental, while it is not statistically different from zero
(and actually very small in magnitude in the other groups). Interestingly,
having high abstract intensity strongly reduces the probability to become
unemployed, and this holds in all groups of countries. It is also worth noting
that having high manual intensity is associated to a positive effect on the
probability to become unemployed only in Europe as a whole and in the
Southern group. This is on the one hand something unexpected, since man-
ual tasks are usually associated to unskilled jobs, which are usually consid-
ered as the standard weak segment in the labour market. On the other, it is
consistent with the polarization explanations, i.e. unskilled and manual jobs
are increasingly demanded in the labour market.
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4.5 Conclusion

In this chapter, we provide evidence on the ongoing routinization processes
in Europe. We derive the following evidence: Routinization processes do not
depend on the type of variable considered; groups of countries characterized
by very different institutions, cultures, and labour market conditions, share
similar routinization trends; routinization levels are different across groups,
suggesting that groups of countries can be placed at different stage in the
technological/routinization process; routinization seems to represent a driver,
among others, of unemployment inflows: Individuals in routine jobs display,
ceteris paribus, an higher probability to become unemployed. Further, the
magnitude of the effect is not negligible: A one standard deviation increase
in the RTT index entails a 10% increase of getting into unemployment. This
evidence challenges the view that only unskilled workers represent the weak
segment in the labour market, as it was in the last decades. This evidence
applies also to routine workers, that are not necessarily unskilled. If con-
firmed, this issue would represent an important new dimension of the policy
debate in the next years, to think about some new targeting dimensions of
the active and passive labour market policies, with two main objectives. On
the one hand, to ease the reallocation of routine workers towards other types
of jobs, and on the other hand to provide some sort of additional institu-
tional insurance for workers more exposed to unemployment risks.

Furthermore, future research is needed to investigate in more details what
there is behind these findings. In particular, on the one hand, this result
might be due to a casual effect of having a routine job on unemployment
inflows. On the other hand, this effect might be due to a self-selection effect
into routine jobs. In other words, it might be the case that unskilled indi-
viduals self-select into routine jobs, and hence the effect on unemployment
inflows might be actually driven by this self-selection and not by a causal
impact of performing a routine task. These issues should be analysed by
using a counterfactual analysis, controlling for unobserved heterogeneity
and exploiting some form of exogenous variation in order to identify from
an econometric point of view the causal effect of having a routine job.
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