
Automation and the Disruption 

of Labor Markets

Henry Siu
Vancouver School of Economics

UBC

2019 Technology-Enabled Disruption Conference



theatlantic.com/magazine/archive/2015/07/world-without-work/395294/









Automation: Lessons from the Past

1) Technological progress  =  human progress

– replacing the drudgery of human work effort with machines

2) Effects on the labour market are uneven

– there are winners and losers

3) And …





Automation: Present

• Sort occupations based on tasks (Autor-Levy-Murnane, 2003)

– “cognitive” versus “manual” (brain vs brawn)

– “routine” versus “non-routine”

– Routine: involve a limited set of tasks; tasks that are 

performed following instructions / rules /procedures

– Non-routine: perform wider set of tasks that require 

flexibility, problem solving, discretion, human interaction



Classifying Occupations

• Non-routine Cognitive 

– physician, software engineer, economic policy analyst, financial 

manager, executives/directors

• Routine

– Manual: 

– Cognitive: 

• Non-routine Manual

– waiter, groundskeeper, janitor, manicurist, home health aide, 

personal care aide
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Source: Jaimovich-Siu (2018)
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Job Polarization

• Job polarization  =  “hollowing out of the middle” = 

“disappearing middle-class”

– contributing factor to widening income inequality within 

industrialized economies

• Technological progress ≠ greater inequality (necessarily)

– e.g.: 2nd Industrial Revolution: mass production/assembly line





Who Works (Worked) in Routine Jobs?

• Cortes-Jaimovich-Siu (2017): lower levels of education

– Men (largely routine manual): at most a high school diploma

– Women (largely routine cognitive): high school diploma, some 

post-secondary



20-49 yr old High School Men: US

Source: based on data from Cortes-Jaimovich-Siu (2017)

What Are They Doing Instead?
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• Account for most of the fall in US labour force 

participation among working-aged men, esp. young

– “Routine women” becoming more educated, moving into better jobs

– “Routine men” increasingly not working  (put out to pasture)
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• Cortes-Jaimovich-Siu (2017): lower levels of education

• Account for most of the fall in US labour force participation among working-aged

men, esp. young

– “Routine women” becoming more educated, moving into better jobs

– “Routine men” increasingly not working  (put out to pasture)

• 2000s: falling male participation, rising disability claims, pain 

medication use (Krueger, 2016), “recreational computer use”

(Aguiar et al, 2017)

• Implications for family structure and outcomes of single- vs

dual-parented children (Autor-Wasserman, 2013)



The Future Workplace

• Is simply increasing (formal) education enough?

– Beaudry-Green-Sand (2016): since 2000s, increasing supply of 

high-skilled labour outpacing demand

• What’s next? Artificial intelligence, machine learning /

neural networking, advanced robotics (3D printing, 

autonomous vehicles)
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The Future Workplace

• Is simply increasing (formal) education enough?

– Beaudry-Green-Sand (2016): increasing supply of high-skilled labour outpacing demand

• What’s next: AI, machine learning, advanced robotics

• Technological progress creates whole new (non-routine) 

work opportunities, new occupations

• Non-routine occupations involve a variety of tasks

– greater scope for transformation/evolution of jobs

– offload some tasks, emphasize other (more human) tasks



The Future Workplace

• Technology substitutes for humans in some tasks,

complements in others

– Increased returns to being a “question asker” or “problem solver” 

– Logic, critical thinking, empirical reasoning

– Curiosity, creativity/ingenuity, persistence, collaboration … “non-

cognitive” skills



The Future Workplace

• We will always have the comparative advantage at 

“being human”

– Social skills: collaboration, communication (verbal and non-

verbal), empathy, emotional intelligence

– Growing occupations require both cognitive and social skills 

(Deming, 2017)

– Occupations increasingly demanding social skills, especially

top-paying ones (Cortes-Jaimovich-Siu, 2018)
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