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Automation and Labour

Technological progress allows firms to automate more and more tasks

“Optimistic view”: human labour is not destroyed but rather reallocated

1 Displacement effect is mitigated by several indirect effects
(Nakamura and Zeira, 2019; Acemoglu and Restrepo, 2018)

For industrial robots, there is empirical evidence in support of this view:

I Dauth et al. (2021): # in manufacturing o set by " in services
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This study

Most studies rely omggregated measures (Raj and Seamans, 2018)
I risk of inappropriate policy response

- Neglect the change in composition of employed workers
(Grigoli et al., 2020)

- Losses of some groups can be covered by gains of others
(Kurer and Gallego, 2019)

We analyse automation's impact from @ erent perspective :

Shift attention from aggregate employment levels tovorkers' welfare

Focus on (potential) losers
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RQ1: New job of worse quality

Robots can displace®w- and middle-skilled workers in 2 ways:

I Their rm adopts robots and replaces production workers with skilled ones
(Bon glioli et al., 2020; Humlum, 2019)

I They work in anon-adopting rm , which is pushed out of the market
(Acemoglu, Lelarge, et al., 2020; Koch et al., 2019)
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RQ1: New job of worse quality

Robots can displace®w- and middle-skilled workers in 2 ways:

I Their rm adopts robots and replaces production workers with skilled ones
(Bon glioli et al., 2020; Humlum, 2019)

I They work in anon-adopting rm , which is pushed out of the market
(Acemoglu, Lelarge, et al., 2020; Koch et al., 2019)

Finding a new good match might be hard:

I Shift of labor demand towards a more skilled workforce
(Bon glioli et al., 2020; Humlum, 2019)

I Geographic mismatch
I Sector reallocation frictions
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RQ1: New job of worse quality

Robots can displace®w- and middle-skilled workers in 2 ways:

I Their rm adopts robots and replaces production workers with skilled ones
(Bon glioli et al., 2020; Humlum, 2019)

I They work in anon-adopting rm , which is pushed out of the market
(Acemoglu, Lelarge, et al., 2020; Koch et al., 2019)

Finding a new good match might be hard:

I Shift of labor demand towards a more skilled workforce
(Bon glioli et al., 2020; Humlum, 2019)

I Geographic mismatch
I Sector reallocation frictions

RQ1: Does robot-exposure increase the probability of being re-employed
in a worse job?

I Look at earnings, employment stability and skill-requirement
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RQ2: Adjustment mechanisms

I Reallocation is at the base of the optimistic view on automation.

Flows by NUTS3 Flows by sector
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RQ2: Adjustment mechanisms

I Reallocation is at the base of the optimistic view on automation.

RQ2: Is relocating to a di erent sector or local labour market an e ective
adjustment mechanism for automation-exposed displaced workers?

Flows by NUTS3 Flows by sector
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RQ2: Adjustment mechanisms

I Reallocation is at the base of the optimistic view on automation.

RQ2: Is relocating to a di erent sector or local labour market an e ective
adjustment mechanism for automation-exposed displaced workers?

Change ofsector

Pros: Benet from positive e ects of automation on other sectors

Cons: Sector reallocation frictions

Flows by NUTS3 Flows by sector
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RQ2: Adjustment mechanisms

I Reallocation is at the base of the optimistic view on automation.

RQ2: Is relocating to a di erent sector or local labour market an e ective
adjustment mechanism for automation-exposed displaced workers?

Change ofsector

Pros: Benet from positive e ects of automation on other sectors

Cons: Sector reallocation frictions

Change oflocal labor market

Pros: Expanding labor markets o er more jobs and higher wages

Cons: Shift of labour demand, sector reallocation frictions

Flows by NUTS3 Flows by sector
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Our ndings (preview)

Exposed middle- and low-skilled workers tend to be re-employed in jobs o
lower quality

I Lower pay, skill downgrading, and less stable employment

Negative e ects are quitepersistent (up to 36 months)

Reallocation o ers little to no advantage

High-skilled are less a ected by exposure
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Why IS Spain a good case study?

High robot density :
Figure: Robot density in manufacturing - 2019

Source: Mdller and Kutzbach (2020)

There is evidence ofiutomation-induced displacement (Koch et al., 2019)

Spanish workers are sensitive to economic factors when it comesriternal
migration choices (Alvarez and Royuela, 2020)
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Automation in Spain

Sources: INE and IFR, own calculations.
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Worker level: Muestra continua de vidas laboralesICVL)

Anonymisedlongitudinal panel from the Spanish social security records
Each wave includes 4% of the reference population (about 1 million workers)
We cover the period2001-2016

The whole labour history of each worker can be retrieved

Basic personal characteristics + Detailed info on each work spell

Robots: International Federation of RobotsKR) dataset

Based on surveys of robot suppliers
Covers roughly 90% of the industrial robots market

Stock of robots byindustry, country and year for the period 1993-2018
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Sample restriction

Only considetinvoluntary dismissals

Keep onlytransitions to a di erent employer
Exclude transitions to/fromself-employment
Drop very short spellsY30 days)

Keep individuals aged 18-60

Trim top and bottom daily earnings
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Empirical approach (i) - Outcomes

Yiwstg =C , Xirz , [ Vg, _ NUTS2; , k Sector; , i Contractiy ,
N NUTS3;, a Sector; , ¢ Tradesy 1, = ICTsx 1, ] w,
V. EXpst 1, Nuistg

where, Yipstg:
dummy for whether the new job o ers a lower pay
ratio ( 100) of the current pay over the previous one
dummy for whether the current job requires alower quali cation
dummy for whether the new job is with a temporary contract

dummy for whether the new job is with a temporary employment agency (TEA)
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Empirical approach (ii) - Controls

Yiwstg =C ,

Xizg

\g

NUTS 2 ¢

Sector; ¢

Contract; ¢
NUTS 3;
Sector,
Tradesy 1
ICT s+ 1

w

AN

\

Xirg , [ Vg, _ NUTS2; , k Sector; , i Contractiy ,
NUTS3; , a Secto; , ¢ Tradest 1, ICTst 1, 1 w,
EXpst 1, MNyistg

: age, gender, country of birth, weeks unemployed at timeg

. year of re-employment

: region of previous job

: 1-digit sector of previous job

: type of contract of previous job (permanent vs temporary)

. indicator for new job being in a di erent NUTS3

. indicator for new job being in a di erent 1-digit sector

: change in net imports from China

: change in real gross xed capital formation volume for ICT equipment
: workers' unobserved ability
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Empirical approach (iii) - Exposure

o
Exposure to robots:

Ex _ robotssy 1 robots »
Pt 1= €Mp1995

Follow Autor et al. (2013), Acemoglu and Restrepo (2020), Dauth et al. (2021)

I Instrument adoption in Spain with Germany, ltaly, France, UK

Role of adjustment mechanisms captured by replacing Expst 1 with:

Expst 1 NUTS3,

Expst 1 Sectok
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Variation in Robotg; 1

Figure: Variation of Robotss¢ 1 by sector or year

(a) Variation by sector (b) Variation by year

Source: IFR, own calculations.
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2SLS results (i)

(a) Probability of lower pay (b) Probability of lower quali cation

Cuccu L., and Royuela V. July 6, 2023 14/21



d ndings and Emp \ Results Conclusion
9000000 [e]

2SLS results (ii)

(a) Probability of TEA (b) Probability of temporary contract
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Results 2SLS - Medium term (i)

(a) Lower pay (b) Lower quali cation
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