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Overview

» This paper studies the impact of robots on firms and makes two main points

1. Investment in robots is small at the aggregate level and concentrated in a few
industries

2. The negative impact of robots on labor is limited: positive effect on firm-level
employment and modest negative effect on industry-level or region-level
employment

» The setting is Germany: arguably the country with the highest robot
investments
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Patterns of Robot Investment
» Number of new robots: 0.97 per 1000 workers in manufacturing, 0.24 per
1000 workers across all sectors

» Value of robot investments: 2 percent of capital expenditure in manufacturing,
and 0.3% across all sectors

» The investment is much lower compared to other technologies: IT accounts
for 3% of capital expenditures across the whole economy
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Patterns of Robot Investment

» Number of new robots: 0.97 per 1000 workers in manufacturing, 0.24 per
1000 workers across all sectors

» Value of robot investments: 2 percent of capital expenditure in manufacturing,
and 0.3% across all sectors

» The investment is much lower compared to other technologies: IT accounts
for 3% of capital expenditures across the whole economy

» For robots, stock matters more than flows
» Other technologies are more about flows: software license, data analytics
» Table 1: stock of robots/1000 workers = 2.23, about twice higher than shipments
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Robot Stock
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Value of Investments

» |s value of investments a good measure of the importance of technologies?

» An example is electricity

» An alternative measure if exposure: how many firms/workers are exposed to
robots?
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Evidence from US Census

TECHNOLOGY USERS

Share of workers
employed at firms
using technology

Share of firms
using technology

) @
Artificial Intelligence 3.2% 12.6%
Robotics 2.0% 15.7%
Dedicated Equipment 19.6% 36.4%
Specialized software 40.2% 64.4%
Cloud computing 34.0% 61.8%

Any technology

Source: Acemoglu et al. (2022)


https://conference.nber.org/conf_papers/f159272.pdf
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The Effect of Robots on Labor

» The paper finds a positive effect on firm employment:

» Many recent papers on robots agree: Acemoglu et al. (2020); Bessen et al.
(2020); Aghion et al. (2020); Bonfiglioli et al. (2020); Dixon et al. (2021);
Humlum (2021); Koch et al. (2021); Eggleston et al. (2021); Hirvonen et al.
(2022); Curtis et al. (2022)

» The paper finds a small negative effect on regional and industry employment,
which is close to Acemoglu and Restrepo (2020)’s estimates from the US


https://economics.mit.edu/files/20339
https://www.aeaweb.org/articles%3Fid%3D10.1257/pandp.20201004
https://www.aeaweb.org/articles%3Fid%3D10.1257/pandp.20201004
https://www.xavierjaravel.com/_files/ugd/bacd2d_d937d754699e4c3999f5945af7fc7287.pdf
https://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id%3D3744604
https://pubsonline.informs.org/doi/abs/10.1287/mnsc.2020.3812
https://static1.squarespace.com/static/5d35e72fcff15f0001b48fc2/t/61a4e7d3dfd0aa67849b9918/1638197204858/humlumJMP.pdf
https://academic.oup.com/ej/article/131/638/2553/6124631
https://www.nber.org/papers/w28322
https://economics.mit.edu/files/22239
https://economics.mit.edu/files/22239
https://jcsuarez.com/Files/Bonus_RDC.pdf
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The Effect of Robots on Labor

» The paper finds a positive effect on firm employment:

» Many recent papers on robots agree: Acemoglu et al. (2020); Bessen et al.
(2020); Aghion et al. (2020); Bonfiglioli et al. (2020); Dixon et al. (2021);
Humlum (2021); Koch et al. (2021); Eggleston et al. (2021); Hirvonen et al.
(2022); Curtis et al. (2022)

» The paper finds a small negative effect on regional and industry employment,
which is close to Acemoglu and Restrepo (2020)’s estimates from the US

» So what is going on?

» Omitted variable bias
» Positive productivity effects and negative spillover effects
» Other effects of robots dominate labor-replacing effect


https://economics.mit.edu/files/20339
https://www.aeaweb.org/articles%3Fid%3D10.1257/pandp.20201004
https://www.aeaweb.org/articles%3Fid%3D10.1257/pandp.20201004
https://www.xavierjaravel.com/_files/ugd/bacd2d_d937d754699e4c3999f5945af7fc7287.pdf
https://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id%3D3744604
https://pubsonline.informs.org/doi/abs/10.1287/mnsc.2020.3812
https://static1.squarespace.com/static/5d35e72fcff15f0001b48fc2/t/61a4e7d3dfd0aa67849b9918/1638197204858/humlumJMP.pdf
https://academic.oup.com/ej/article/131/638/2553/6124631
https://www.nber.org/papers/w28322
https://economics.mit.edu/files/22239
https://economics.mit.edu/files/22239
https://jcsuarez.com/Files/Bonus_RDC.pdf
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Omitted Variables

» Firms that are growing fast invest in robots and increase employment

» Firms/regions that are growing fast are more likely to have “labor shortage”:
demand > supply

» Suggestions:
» Event study to establish causality

» Look at labor share

» Also useful on its own for understanding the effects of labor
» The evidence is mixed: Acemoglu, LeLarge, and Restrepo (2020) find 4 percentage
point decline in labor share and Aghion et al. (2020) find no effect

» Instrument labor scarcity using labor supply shocks: aging (Acemoglu and
Restrepo 2021), immigration (Lewis 2011)


https://economics.mit.edu/files/21818
https://economics.mit.edu/files/21818
https://academic.oup.com/qje/article-abstract/126/2/1029/1869919
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Reallocation and Spillovers

v

Acemoglu, LeLarge, and Restrepo (2020) find that negative spillovers to
industry competitors dominate positive employment effects on robot adopters

v

Regional vs industry spillovers?

v

Look at reallocation: types of workers that are hired by the robot-investing
firms and fired by their competitors?

v

Effects on wages?
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Other Channels Besides Replacing Labor?

» Babina, Fedyk, He, and Hodson (2021) find that the main effects of Al is
spurring product innovation and not replacing workers

» Similar evidence for robot in Hirvonen et al. (2022): piston manufacturers use
robots to produce more high-quality pistons

» |s there any way to measure this in the data?

» Robots may even allow firms to expand into more labor-intensive
products/industries
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Minor points
» Are results robust without winsorizing? Less than 10% of firms invest in robots

» The IV strategy in Acemoglu and Restrepo (2020) may not work in this case:
Germany is the earliest adopter of robots among those countries and many shocks
are correlated with other European countries

» Acemolgu and Restrepo: “Focusing on countries that are ahead of the United States
helps us isolate the source of variation coming from global technological advances
(rather than idiosyncratic US factors).”

» Do high-adoption areas adopt robots more because they have a lot of high-adopting
industries? Why not define Adoption in equation 1 using adoption rates at
region*industry level?

» Can you replicate the regional specification in Acemoglu and Restrepo (2020) (which
capture GE effects) and contrast with their results?
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Conclusion

» Very important paper that challenges the conventional wisdom
» My suggestions:

» Measure stock of robots and exposure to robots
» Consider potential effects on labor share, reallocation, and product market
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