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The paper
• Analysis of the association between investment in digitalization and 

employment (size and composition by educational levels and age)

• Excellent data set

• Main results. In firms that invested more in digitalization (2003-2019):
• Higher employment growth. Due to higher hiring and despite higher exits. 

• Changes in composition of the workforce
• Higher share of highly educated workers

• Shift towards middle-aged workers 

• Suggest skill-biased technological progress



My comments

• Topical issue: New technologies and jobs. 
• Digitalisation vs. Robotics and Artificial Intelligence

• Excellent data set. Many possibilities

• About what is in the paper 
• Definition and measurement of digitalisation

• About what is NOT in the paper (but may be it should be)
• Other indicators of the impact of digitalisation on firms: productivity, wages
• Causal effects



Digitalisation: What kind of technology?
• Digitalisation vs. Robotics and Artificial Intelligence. How to measure investment

in digitalisation



Digitalisation: What kind of technology?
• Definition: Too wide? Including too many expenses?

• Long period 2003-2019. Firm mobility across sectors, size groups. Attrition bias?

• Why a discrete measure? Why not a continuous measure of accumulated investment?

• Sectoral analysis and by size of firms and employment trends. More granularity?  
Counterintuitive results? Wrong definition of the dummy for digitalisation?

• Distinction goods-services. Useful? Larger effects for goods. Were ICT goods/services in 
2003 the same as in 2019?

• Effects on workforce composition: More informative when looking at occupations.



Effects on productivity and wages

• Effects on employment results suggest digitalisation is kind of skill-biased 
technological progress. Should we look at occupations rather than on 
education levels? 

• Will we see also skill-biased technological progress when looking at 
productivity?

• Effects on wages/wage share? 

• Firm profitability? 



Causal effects
• Warning against interpretation of correlation as causality. However:

• “Our empirical results indicate firms that adopt digital technologies expand their net 
employment”. 

• “Insights into how digitalization reshapes workforce demographics over time”

• Towards estimation of causality
• Panel data? Firms moving from non-digitalisation to digitalisation

• Propensity score matching: Michael Koch & Ilya Manuylov & Marcel Smolka (EJ 2021). 
Robots and Firms (in Spain)

• Bartik instruments (shift-share analysis)? 

• Help from “digitalisation”?






