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Race between automation and augmentation
• What do we need?

A better understanding of today’s race between automation and new 
job creation à David, Anna and Bryan’s work is key contribution.

• What do we know? 
History suggests broadly shared benefits are possible but also 
depend on institutional changes that were hard political battles.

• What can we do?
1. Inclusive innovation; 2. Competition policy; 3. Skills and 
occupational mobility; 4. Geographic mobility; 5. Labour relations.
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Historical evidence

Place Royale (Koningsplein), Brussels

20211890
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1796 1846 1896

First Industrial Revolution (steam engine)

Mule 
Jenny

Le Belge

Augmenting for all workers
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Delabastita & Goos (21)
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Industry

1846 1896

Adult daily wages in Belgium (in 1910 Belgian franc)
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Adult employment in Belgium

1846 1896
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Steam engine horsepower in Belgium

1846 1896
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1796 1846 1896

Key institutional changes

Mule 
Jenny

Le Belge

Augmenting for all workers
Caselli & Manning (19)
Autor, Levy & Murnane (03)
Acemoglu & Autor (11)
Acemoglu & Restrepo (18)

Institutional changes   
after 1846

1. Broad implementation 
of steam engines at 
falling capital prices

2. Competitive product 
and labour markets

3. Schooling and 
occupational mobility

4. Geographic mobility 
(to city or by train)

5. Rise of labour relations

Many of these changes 
were hard political battles
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Contemporary evidence

Place Royale (Koningsplein), Brussels

1890 2021
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1980 2020 2070

Digital Revolution

Not augmenting for all workers

1072 Daron Acemoglu and David Autor

Change in employment shares by occupation 1993-2006 in 16 European countries

Occupations grouped by wage tercile: Low, Middle, High
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Figure 11 Source:DataonEUemploymentare fromGoosetal. (2009).USdataare fromtheMay/ORG
CPS files for years 1993-2006. The data include all persons aged 16-64 who reported employment in
the sample reference week, excluding those employed by themilitary and in agricultural occupations.
Occupations are first assigned to 326occupation groups that are consistent over the given timeperiod.
These occupations are then grouped into three broad categories by wage level.

This pattern of employment polarization is not unique to the United States, as is
shown in Fig. 11. This figure, based on Table 1 of Goos et al. (2009), depicts the change
in the share of overall employment accounted for by three sets of occupations grouped
according to average wage level—low, medium, and high—in each of 16 European
Union countries during the period 1993 through 2006.28 Employment polarization is
pronounced across the EU during this period. In all 16 countries depicted, middle wage
occupations decline as a share of employment. The largest declines occur in France and
Austria (by 12 and 14 percentage points, respectively) and the smallest occurs in Portugal
(1 percentage point). The unweighted average decline in middle skill employment across
countries is 8 percentage points.

The declining share of middle wage occupations is oVset by growth in high and low
wage occupations. In 13 of 16 countries, high wage occupations increased their share of
employment, with an average gain of 6 percentage points, while low wage occupations
grew as a share of employment in 11 of 16 countries. Notably, in all 16 countries, low
wage occupations increased in size relative to middle wage occupations, with a mean gain
in employment in low relative to middle wage occupations of 10 percentage points.

28 The choice of time period for this figure reflects the availability of consistent Harmonized European Labour Force data.
The ranking of occupations by wage/skill level is assumed identical across countries, as necessitated by data limitations.
Goos, Manning and Salomons report that the ranking of occupations by wage level is highly comparable across EU
countries.
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Autor (19)

Falling real wages in the US
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Autor, Mindell & Reynolds (20)

Job polarization in the US
Figure 6. Employment Growth Has Polarized Between High- and Low-Paid Occupations

CHANGES IN OCCUPATIONAL EMPLOYMENT SHARES AMONG WORKING-AGE ADULTS, 1980""–""2015
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Figure is constructed using U.S. Census of Population data for 1980, 1990, and 2000, and pooled American Community 

Survey ( ACS ) data for years 2014 through 2016, sourced from IPUMS (Ruggles et al., 2018). Sample includes working-age 
adults ages 16 – 64 excluding those in the military. Occupational classifications are harmonized across decades using the 

classification scheme developed by Dorn (2009).

Ironically, digitalization has had the smallest impact on 

the tasks of workers in low-paid manual and service 

jobs, such as food service workers, cleaners, janitors, 

landscapers, security guards, home health aides, 

vehicle drivers, and numerous entertainment and 

recreation workers.24 Performing these jobs demands 

physical dexterity, visual recognition, face-to-face 

communications, and situational adaptability, which 

remain largely out of reach of current hardware and 

software but are readily accomplished by adults with 

modest levels of education. As middle-skill occupa-

tions have declined, manual and service occupations 

have become an increasingly central job category for 

those with high school or lower education.

This polarization likely will not come to a halt any time 

soon. The U.S. Bureau of Labor Statistics (BLS) fore-

casts that the U.S. will add approximately 6 million jobs 

in net between 2019 and 2029.25 Of those 6 million, 4.8 

million are projected to emerge in just 30 occupations 

(see Table 2). Two-thirds of those jobs are projected to 
occur in occupations that pay below the median wage. 

Consistent with ongoing employment polarization, 

the three occupations projected to add the most 

jobs are tied to in-person services: home health and 

personal care aides (1.2 million); fast-food and counter 
workers (0. 46 million); and restaurant cooks (0.23 
million). The three occupations that are projected 
to shed the most jobs in net are: cashiers; secretar-

ies and administrative assistants; and miscellaneous 

assemblers and fabricators.26 The primary duties of 

all three jobs include performing codifiable informa-

tion-processing and repetitive assembly tasks that are 

susceptible to automation.27 

2020 Final Report 18
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Goos, Manning & Salomons (14)

Job polarization in the EU1072 Daron Acemoglu and David Autor

Change in employment shares by occupation 1993-2006 in 16 European countries

Occupations grouped by wage tercile: Low, Middle, High
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Figure 11 Source:DataonEUemploymentare fromGoosetal. (2009).USdataare fromtheMay/ORG
CPS files for years 1993-2006. The data include all persons aged 16-64 who reported employment in
the sample reference week, excluding those employed by themilitary and in agricultural occupations.
Occupations are first assigned to 326occupation groups that are consistent over the given timeperiod.
These occupations are then grouped into three broad categories by wage level.

This pattern of employment polarization is not unique to the United States, as is
shown in Fig. 11. This figure, based on Table 1 of Goos et al. (2009), depicts the change
in the share of overall employment accounted for by three sets of occupations grouped
according to average wage level—low, medium, and high—in each of 16 European
Union countries during the period 1993 through 2006.28 Employment polarization is
pronounced across the EU during this period. In all 16 countries depicted, middle wage
occupations decline as a share of employment. The largest declines occur in France and
Austria (by 12 and 14 percentage points, respectively) and the smallest occurs in Portugal
(1 percentage point). The unweighted average decline in middle skill employment across
countries is 8 percentage points.

The declining share of middle wage occupations is oVset by growth in high and low
wage occupations. In 13 of 16 countries, high wage occupations increased their share of
employment, with an average gain of 6 percentage points, while low wage occupations
grew as a share of employment in 11 of 16 countries. Notably, in all 16 countries, low
wage occupations increased in size relative to middle wage occupations, with a mean gain
in employment in low relative to middle wage occupations of 10 percentage points.

28 The choice of time period for this figure reflects the availability of consistent Harmonized European Labour Force data.
The ranking of occupations by wage/skill level is assumed identical across countries, as necessitated by data limitations.
Goos, Manning and Salomons report that the ranking of occupations by wage level is highly comparable across EU
countries.
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1980 2020 2070

Digital technologies, new work and policy
What can we do?

1. Support but direct 
digital technologies to 
be inclusive

2. Competitive product 
and labour markets

3. Skills and 
occupational mobility

4. Geographic mobility 
(and transfers)

5. Re-defining labour 
relations

Many of these changes 
will be hard political 

battles

1072 Daron Acemoglu and David Autor

Change in employment shares by occupation 1993-2006 in 16 European countries

Occupations grouped by wage tercile: Low, Middle, High
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Figure 11 Source:DataonEUemploymentare fromGoosetal. (2009).USdataare fromtheMay/ORG
CPS files for years 1993-2006. The data include all persons aged 16-64 who reported employment in
the sample reference week, excluding those employed by themilitary and in agricultural occupations.
Occupations are first assigned to 326occupation groups that are consistent over the given timeperiod.
These occupations are then grouped into three broad categories by wage level.

This pattern of employment polarization is not unique to the United States, as is
shown in Fig. 11. This figure, based on Table 1 of Goos et al. (2009), depicts the change
in the share of overall employment accounted for by three sets of occupations grouped
according to average wage level—low, medium, and high—in each of 16 European
Union countries during the period 1993 through 2006.28 Employment polarization is
pronounced across the EU during this period. In all 16 countries depicted, middle wage
occupations decline as a share of employment. The largest declines occur in France and
Austria (by 12 and 14 percentage points, respectively) and the smallest occurs in Portugal
(1 percentage point). The unweighted average decline in middle skill employment across
countries is 8 percentage points.

The declining share of middle wage occupations is oVset by growth in high and low
wage occupations. In 13 of 16 countries, high wage occupations increased their share of
employment, with an average gain of 6 percentage points, while low wage occupations
grew as a share of employment in 11 of 16 countries. Notably, in all 16 countries, low
wage occupations increased in size relative to middle wage occupations, with a mean gain
in employment in low relative to middle wage occupations of 10 percentage points.

28 The choice of time period for this figure reflects the availability of consistent Harmonized European Labour Force data.
The ranking of occupations by wage/skill level is assumed identical across countries, as necessitated by data limitations.
Goos, Manning and Salomons report that the ranking of occupations by wage level is highly comparable across EU
countries.

What do we need?

A better understanding of how digital 
technologies displace workers and 
create new jobs, i.e. good careers.

à David, Anna and Bryan’s work is key.

A change of priorities and a new 
approach that uses digital technologies 

to augment jobs.

cf. European Green Deal using digital 
technologies for resource-saving.

Not augmenting for all workers
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