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Robots have civil applications              
(e.g., Service Robots)

Gentili et al., 2020; Hägele et al., 2016
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Scarce literature on robots and health (China, US, Germany) 

- Robots improve physical health

- Ambiguous trend for mental health

Abeliansky et al., 2024; Gihleb et al., 2022; Gunadi & Ryu, 2021; Liu et al., 2024
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What are the health implications 
of large-scale automation?

Are they different across space ?
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INDIRECT

Socio-economic context matters for mental health
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Space is relevant
- Industrialisation’s geography

Storper & Walker, 1989

- Institutional variations 
Brenner et al., 2010

- Job behaviours, quality, functions 
Akerlof, 1976; Lunardon, 2024; OECD, 2017; Rosenthal & Strange, 2008

- Workplace relations, conventions and cultures 
Frenkel, 2003; Salais, 1989; Storper & Walker, 1989

- Health geography 
Curtis & Rees Jones, 1998

Typology

Focus on the Large Metropolitan Regions and 

their specific behaviours
Iammarino et al., 2019; Moretti, 2012; OECD, 2017; Storper, 2018; …
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𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝑟𝑜𝑏𝑜𝑡𝑠𝑟𝑡 =

𝑠 𝜖 𝑆

𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑟𝑠
1991

𝑅𝑜𝑏𝑜𝑡 𝑆𝑡𝑜𝑐𝑘𝑠𝑡

𝐿𝑎𝑏𝑜𝑢𝑟 𝐹𝑜𝑟𝑐𝑒𝑠,1991
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Exposure to Robots

Spatial imbalances

• North of Italy

Evolution

• Differences within 
macro-regions

Levels

Δ 2008-2020

Evolution of Exposure to Robots



Accidents

INAIL Data

Administrative database

- Province

- Severity

- Age, Gender

- … 

Accidents / 100K Workers

Δ 2008-2020

Levels

Evolution of Accidents / 100K Workers
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Data – Mental Health

Deaths due to Alcohol & Drugs, Suicides
Gihleb et al., 2022; ISTAT

Hospitalizations for mental disorders due to 
Alcohol & Drug abuse

ISTAT



Method – Physical Health

Panel Linear Model with province-year FEs

𝑌
𝑟𝑡

= 𝛼 + 𝛽(𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝑅𝑜𝑏𝑜𝑡𝑠)
𝑟𝑡

+ 𝜏
𝑡
+ 𝜔

𝑟
+ 𝜀

𝑒𝑟𝑡
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Reverse causality concern due to task 
displacement

IV: level of Robot Installations in other 
European economies as a proxy for 
improvement in the robot technology frontier

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝑅𝑜𝑏𝑜𝑡𝑠
𝑟𝑡

𝐼𝑉
=

𝑠 𝜖 𝑆

𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡
𝑟𝑠

1971
𝑅𝑜𝑏𝑜𝑡 𝑆𝑡𝑜𝑐𝑘

𝑠𝑡

𝑂𝑡ℎ𝑒𝑟𝑠

𝐿𝑎𝑏𝑜𝑢𝑟 𝐹𝑜𝑟𝑐𝑒
𝑠,1991

𝑂𝑡ℎ𝑒𝑟𝑠
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Method – Challenges

Highly skewed distributions 

✓ Log and IHS transformations

Transformations are not enough for mental health data 

✓ Count Data approach

Over dispersed data 

✓ Negative Binomial standard errors

Distributions

The data captures rare events, creating potential bias in 
the estimations through OLS
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FE Issues in GLM Models
Allison & Waterman, 2002; Hilbe, 2011



Results – Physical Health

A 1% increase in exposure to robots is associated with a 0.2/0.7% 
decrease in accidents per 100K workers

Around 200.000 accidents avoided over the period, or a cost to society 
of around EUR 10 billion (estimation based on Tompa et al., 2021)

Lagged

Severity
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A one standard deviation increase in the exposure to 
robots in provinces is associated with an increase of :

0.14 deaths due to alcohol and drugs

0.16 suicides

0.23 hospitalizations due to alcohol and drugs

Controls

Heterogeneous effects across space seem to be mitigated in 
Large Metropolitan Areas

Space

Baseline
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Conclusion

Increased usage of robotization has improved workers’ 
short & medium-term physical health (proxied by accidents)

But this analysis raises concerns about the effects on 
populations’ mental health

Effects are different across space: large metropolitan areas 
appear to benefit more

“Some dangerous tasks disappear, but new ones are generated”

Backstrom & Harms-Ringdahl, 1984; Karwowski et al., 1988, p. 218

- Functional and structural differences (type of activities, HQ bias…)

- Compositional differences (individual characteristics, skills…)

- Agglomeration benefits (labour pooling and matching, exit options…)



Next steps

- Integrate other controls (e.g., trade intensity, temporary 
employment, education…)

- Identifying the drivers of the “Metropolitan effect”



Arsène Perrot

arsene.perrot@gssi.it

Thank you for your attention



Appendix Robot

ISO Definition

An “automatically controlled, reprogrammable multipurpose 
manipulator, programmable in three or more axes, which 
can be either fixed in place or fixed to a mobile platform for 
use in automation applications in an industrial 
environment". (ISO 8373:2021)

Back



Appendix Exposure to Robot

Back

20202008



Appendix Accidents

Back

20202008



Based on regional population’s access to 
metropolitan FUAs

Fadic et al., 2019; OECD, 2024

Large Metropolitan Regions

Appendix Regional Typology

Back
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Appendix Mental Controls (4)
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