
Vasant Dhar 
Professor
Stern School of Business & Center for Data Science
Founder, SCT Capital Management

@vasantdhar

Shaping the Future of Work

©Copyright Vasant Dhar 2017. Do not copy or distribute



• A summary of the academic research on work

• A summary of “forward looking” surveys on the 
future of work

– McKinsey’s “A Future that Works”

– Frey and Osborne “jobs susceptibility” to automation

• A critique and analysis of the above

• My framework for thinking about the locus of 
automation and its implications for the future of 
work
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Summary of Academic Research

• Breakdown of work into routine and nonroutine
– Routine means task can be specified (by humans) as an 

algorithm

• Predicts reduced aggregate demand for labor input in tasks 
that can be routinized by means of pattern recognition, and 
increasing demand for labor performing tasks that are not 
susceptible to computerization
– the task model assumes that computers for labor substitution 

will be confined to routine tasks

• But now, computerization isn’t confined to routine tasks 
that can be specified as rule-based software queries, but 
spreading to non-routine tasks where big data becomes 
available
– We are moving from a paradigm of SPECIFICATION to one of 

LEARNING



From“Specification” to Learning: Why 
Routine/Nonroutine Breaks Down

Supervised Learning has come of age, 
reinforcement learning works quite well, and 
we’re making progress in unsupervised learning

Machines (i.e. Cars) can LEARN (to drive) 
instead of being PROGRAMMED to do so

What does it all mean for employment?!

AI has made a big dent in solving perception

GOOGLE SAYS “A.I. TRANSLATION IS INDISTINGUISHABLE FROM HUMANS”

BIG DATA IS THE GRIST FOR THE MILL: LOTS OF LABELED DATA IS CHEAPLY AVAILABLE

VISION, SOUND, LANGUAGE: IT MAKES ALL THE DIFFERENCE IF MACHINES CAN SEE!

HISTORICALLY TECH/LABOR COMPLEMENTARY; COULD IT BE DIFFERENT THIS TIME?



Automation Potential of Occupations

Source: MGI: A Future That Works



Automation Potential Activities

Source: MGI: A Future That Works



Automation Potential Activities Across Professions



Employment in the “Rest of the Economy” Keeps Growing!



Occupations that involve complex perception and manipulation tasks, creative 
intelligence tasks, and social intelligence tasks are unlikely to be substituted by 
computer capital over the next decade or two. 

Frey and Osborne: How Susceptible are Jobs? 



Frey and Osborne: How Susceptible are Jobs? 

Classified each occupation 
as 1/0 depending on 
whether it is automatable 
or not – if *all* its tasks 
are automatable



• In the past automation led to higher productivity and wages
– New jobs “around” machines and their capability

• Last mile delivery

– Future jobs are hard to envision at the moment but they will undoubtedly be created

• The future could be different
– Regardless of the volume of human jobs in the future…
– …What will be the impact of automation on the distribution of wages and their “quality?”
– This will depend on the relative value added by machines and humans (of the 100 thousand 

people Amazon is hiring, what proportion offer the prospect of solid earnings growth?)
– More research is required on the above based on “objective” data of work, i.e. “the digital 

fingerprint” of work

Impact of Automation on Wages

Source: Frey & Osborne, 2017



My Question: The Quality and of Future Jobs

• Consider “predictability” as a basis for 
machine vs human

– Predictability can be measured

– Predictability can improve with more data and 
better algorithms

• Consider the consequences of error as 
another (orthogonal) basis



Predictability

Low signal problems High signal problems



From Harvard Business Review, May 2016



Preference/Welfare Function



More Aggressive
Preference/Welfare Function

Preference/Welfare Function

Even more aggressive
Preference/Welfare Function



How problems cross the automation frontier: 
data, algorithms, & regulation



The Two Axes Have Good Proxies Making Them Usable

i.e. Bayes Error Rate

i.e. C(P+,A-)&C(P-,A+)



• Can we observe work the same way we 
observe other perception tasks like driving 
and walking
– Abundant sensory data can be gathered

– Surrogates for cognitive work need to be defined

– Avoids Human labels/descriptions of work that 
have limitations
• Subjective and potentially vague

• Stationary and don’t account for how technology 
changes work

The Future: Understand The Digital Fingerprint of Work



• Rework Processes and Structure: the 
challenge is to direct resources to where 
automation coupled with human skills will 
improve performance/lower risk

– Do an inventory of their organization’s activities 
and create a heatmap of where automation 
potential is high

– Assess benefits

Implications for Business Leaders



• Raise skill levels

– How to prepare people for the emerging economy

• Rethinking safety nets

– How to handle large numbers of displaced 
workers

– Think about control and privacy

Implications for Policy Makers



• Data oriented and “computational” thinking
– Shortage of data scientists

• The ability to conduct original inquiry
– Problem formulation

– Execution

• Focus on where human skills are essential in 
complementing machines

• Being visible on “platforms” and showcasing 
work

Implications for Students



Where’s it all going?
Will humans be out of work?



Thank You


