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Research Question:
Investigation of the distributional consequences of job de-routinization internationally.

➢ Large compositional changes of the work force might affect inequality between and within occupations.

Previous literature results:

• Autor and Dorn (2013) for US find that job de-routinization → earnings polarization: 
➢ U-shaped quantile growth curves, tails growing faster than the middle of the distribution
➢ They focused only on between occupational dynamics

• Despite massive literature, the distributional implication are still debated!
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Testing job de-routiniziation internationally
Are routine jobs vanishing?



Figure 1:

Overtime change in the employment 
share of routine occupations.

Result 1:

Job de-routinization is an international 
phenomenon. 

➢ 20 of 22 core countries exhibit similar 
long run de-routinization trends

Exceptions: Hungary and Peru.



Figure 2:

We examine country-specific average 
earnings in service (left) and 
abstract (right) occupations relative 
to routine jobs.

Result 2:

Clear hierarchy in average earnings: 
Service < Routine < Abstract

→ Job de-routinization is “hollowing 
out” the middle of the earnings 
distribution, rising concern for 
distributional consequences.



Figure 3:

Overtime change in the employment share 
of service, routine, and abstract 
occupations.

→ Routine jobs are replaced by both 
service, and abstract occupations.

→ Since these occupations occupy 
different portions of the wage distribution

Acemoglu and Autor therefore talk about 
wage polarization:

→Reduced bottom tail inequality

→ Increased upper tail inequality



So far:
Acemoglu and Autor focused on employment shares and average occupational earnings.

→ Their narrative focuses on between occupational dynamics

However, to assess overall distributional implications, we should focus on both between and 
within occupational dynamics.



Why is within occupational 
inequality important?

Figure 4:
Country-specific share of overall 
variance within occupations.

Result 3:
About ¾ of earnings inequality lies 
within occupations.
➢ Result hold even  if occupations are narrowly 

defined (3 digtis), as shown in the panel on the 
right.



Figure 5:
Compare Composition  of different occupational classes along 
the earnings distribution in US, for 2018 (solid lines) and 1990 
(dash lines).

 

The graph ordinate, shows the employment composition in each 
quantile:
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Result 4:

Despite a clear hierarchy in returns, occupational 
classes are highly overlapped along the earnings 
distribution, 

→ Job de-routinization does not only affect the middle of 
the distribution but is replacing workers everywhere!

→ Distributional effects are, a priori, ambiguous



Testing distributional consequences accounting for both 
between and within occupational dynamics.



Methodology: 
RIF-decomposition based on unconditional quantile regression  (Firpo et al., 2009) 
It allows to study determinants of wage quantiles growth in each country between period T=1 and T=0
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𝑂𝑐𝑐𝑖𝑡 is a set of occupational class dummies (i= service, routine, abstract)

X is a set of controls (gender, age, education, industry affiliation).

Two advantages:

1. Counterfactual interpretation of 𝑶𝒄𝒄𝒖𝒑𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒆𝒇𝒇𝒆𝒄𝒕

2. Accounts for variation between and within occupational classes.



Figure 6:

RIF decomposition based on UQR for US.

• Total Change: observed wage change at 
quantile q

• Occupational effect: counterfactual wage 
change at quintile q if only changes in 
occupational composition and returns 
would have happened. 

Result 5:

Job de-routinization does not explain the 
overall earnings growth (flat occupational 
effect), despite overall Earnings polarization (U-
shaped total change)







Conclusions:

We find that de-routinization of jobs:

•  is an international phenomenon well explaining the observed shifts in employment shares in the workforce.

• Has weak distributional consequences. This is due to:
➢ Great heterogeneity within occupational classes. Despite a clear hierarchy in the returns of service, routine and abstract 

jobs, occupational classes are scattered along the whole distribution.
➢ Routine jobs are replaced along the entire distribution of jobs, and not just at the middle.
➢ shifts in occupational shares occurring within each quantile determine the overall effect of de-routinization of jobs on the 

earnings distribution, and these effects are, apriori, ambiguous.



Thank You! 



Appendix
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