
CS 3001-C: Computing, Society, and 
Professionalism
Munmun De Choudhury | Associate Professor | School of Interactive Computing

Week 14: Future of Work and 
Automation
April 11, 2022



2001 A Space Odyssey
HAL 9000

2



Notable Achievements in AI since 1995

• Computer-controlled minivan “drove” on freeways 
across USA in 1995

• IBM supercomputer Deep Blue defeated chess 
champion Gary Kasparov in 1997

• Honda’s ASIMO android can climb and descend stairs 
and respond to human gestures and postures

• Electrolux introduced robotic vacuum cleaner in 2001

• Five autonomous vehicles successfully completed 128-
mile course in Nevada desert in 2005

• Watson trounced two most successful human Jeopardy! 
champions in 2011
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Stanley, the Autonomous Vehicle
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Watson Wins Jeopardy! Challenge
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Class Discussion 1

• How do we evaluate which AI based automations are 
worthwhile? 
§ IBM Watson winning the Jeopardy Challenge
§ Google AI beating radiologists in cancer diagnosis
§ AI use in China to detect symptoms relating to 

COVID-19

• Discuss what societal benefits such technology can 
have. Does it pose any risks?
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AUTOMATION HAS BEEN 
CHANGING THE JOB 
LANDSCAPE FOR MANY YEARS

• Over many decades:
• Routine jobs (manual or 

cognitive) have declined.
• Only non-routine jobs 

have continued to grow.  
(Source: Economist)

• Now: The most famous study 
on Job Loss and AI, by Carl 
Frey and Michael Osbourne, 
predicts that 47% of the 
workforce is in danger.

9/6/2017 Automation and anxiety

https://www.economist.com/news/special-report/21700758-will-smarter-machines-cause-mass-unemployment-automation-and-anxiety 5/11

Economist
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WHAT JOBS ARE IN 
DANGER

• Previous trends: high skill and low 
skill were safe, mid skill has been 
cut by automation.

• New Danger is regardless of level: 
All logistics, transport, taxi, office 
support, security people, 
telemarketing, accounting, 
auditors, tech writers.

• Industry Areas Most Effected: 
Accommodation/Hospitality, 
Food Service, Manufacturing, 
Agriculture, Transportation, 
Warehousing, Retail, Mining, and 
Construction 

9/6/2017 Automation and anxiety

https://www.economist.com/news/special-report/21700758-will-smarter-machines-cause-mass-unemployment-automation-and-anxiety 7/11

9/23/2017 The Speed of Disruption and Impact on Business - The Fourth Industrial Revolution Has Begun | Gen Re

http://www.genre.com/knowledge/publications/iinapc1704-en.html 3/13

Global Forecasts
Economies in other countries may be even more susceptible to job loss from AI and robotics. The 2013
University of Oxford study found that “77% of all jobs in China are at risk of automation and 57% of all

jobs across the 35-member Organization for Economic Co-Operation and Development.”10 Boston
Consulting Group reports that 66% of German manufacturers plan to install autonomous robots and

other automation systems within the next �ve years.11

Among the �ndings of a recent study by the International Labour Organization, which examined �ve

export-oriented industry sectors across the Association of Southeast Asian Nations:12

In the automotive and automobiles sector, over 60% of salaried workers in Indonesia and 73%
in Thailand face a high risk from robotic automation.
In the electrical and electronics sector, over 60% of salaried workers in Indonesia, the
Philippines, Thailand and Vietnam were at high risk from robotic automation.
In the textile, clothing and footwear sectors, 88% of workers in Cambodia, 86% of workers in
Vietnam and 64% in Indonesia face job disruption due to body-scanning tech and 3D printing. 
 

A prediction by Forrester Research estimates that some 25% of all job tasks will be off-loaded to AI or

robots by 2019.13

9/23/2017 The Speed of Disruption and Impact on Business - The Fourth Industrial Revolution Has Begun | Gen Re

http://www.genre.com/knowledge/publications/iinapc1704-en.html 4/13

Disruption in Speci�c Classes of Business

The timing of any potential disruption is dif�cult to estimate. The McKinsey report describes two
scenarios: early adoption and late adoption. In their early adoption scenario, the disruption began in
2016. The late adoption scenario expects adoption beginning around 2030. Something close to the
early scenario makes sense as adoption has already begun. Matthew Rendall, CEO of OTTO Motors, a
division of Clearpath Robotics, made an important distinction, noting that “from 2000 to 2010 alone,
5.6 million jobs disappeared [in the U.S. and Canada]. Interestingly, though, only 13% of those jobs
were lost due to international trade. The vast remainder, 85% of job losses, stemmed from

‘productivity growth' - another way of saying machines replacing human workers.”14

According to a March 2017 report entitled, “Robots and Jobs: Evidence from U.S. Labor Markets” by
the National Bureau of Economic Research, from 1990-2007 each robot added to the U.S. workplace

led to 6.2 job losses.15 It’s important to note that the robotics looked at by this study may re�ect the
impact of earlier, less sophisticated robotics. The AI and robotics being deployed in 2017 may actually
replace a greater number of workers than what’s re�ected in this study.

Other examples supporting the early adoption scenario include the following sectors:

Automated Vehicles
Job losses arising from automated vehicles are perhaps the most frequently discussed topic in the
press. While 10 years ago many people believed that driverless vehicles were nothing but a pipe

Sources: Frey, Osbourne, and US Dept. of Labor
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Ikhlaq Sidhu, University of California, Berkeley

World Economic Forum is among the most negative:  
Five Million Jobs by 2020. The Real Challenge of the Fourth 
Industrial Revolution

• Skills and job displacement will affect every industry and geographical region, 
but losses can be offset by job growth in key areas. 

• “Over the next five years is such that as many as 7.1 million jobs could be lost 
through redundancy, automation or disintermediation, with the greatest losses 
in white-collar office and administrative roles. This loss is predicted to be 
partially offset by the creation of 2.1 million new jobs, mainly in more 
specialized ‘job families’, such as Computer and Mathematical or Architecture 
and Engineering.“

Cann, O. (2016, January 18). Five Million Jobs by 2020: the Real Challenge of the Fourth Industrial Revolution [Web log post]. Retrieved September 23, 2017, 
from https://www.weforum.org/press/2016/01/five-million-jobs-by-2020-the-real-challenge-of-the-fourth-industrial-revolution/
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47 % of U.S. jobs are at 
risk of being replaced by 
AI technologies and 
computerization
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Some recent comments

WaPo: Elon Musk, the billionaire inventor and Tesla chief executive —
who believes artificial intelligence could help trigger the next world war 
— has issued another severe warning about how super-intelligent 
machines could come to dominate the world. Those super computers 
could become “an immortal dictator from which we would never 
escape,” Musk passionately warns in the new documentary “Do You 
Trust This Computer?”
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Discussion Point 2: Is it wrong to 
create machines capable of 
making human labor obsolete? 
Contrast Kantian and act utilitarian 
perspectives.
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THE ERRORS IN JOB 
REPLACEMENT LOGIC

• Every machine that replaces a job 
also creates new work.

• In many cases, we need AI to 
scale productivity to efficiently 
meet needs, like healthcare.

• Displaced jobs cause economic 
growth which creates new 
demands that are hard to predict.

• Historically, those places that 
automated increased their 
efficiency, and actually had very 
low unemployment rates

A MODIFIED ARGUMENT

• The First Industrial Revolution already 
replaced repetitive “manual” functions

• Now AI can replace all repetitive 
“cognitive” functions 

• Compare with historic job destruction:
• Average worker was replaced.
• New job functions were to “design” the machine, and 

operate the “machine”

• Most places that automated had higher 
employment than before.

• Safest jobs*: (simplest argument)
• Creating the AI machines
• Operating and developing/designing the process for 

them to run.
• Any managing function of people becomes managing of 

AI tools. *Jobs least likely to be replaced by AI.
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Ikhlaq Sidhu, University of California, Berkeley

Textile vs Hand weaving: During the 19th century, amount of 
cloth a single weaver in America could produce = 50X gain.  
Labor required fell by 98%. Result: cloth became cheaper, 
demand greater, 4X more jobs were created in the same 
sector.

Economists and 
historians claim 
that job disruption 
actually helped 
the economies 
that participated. Auto vs Horse-based transportation: This led to a decline in 

horse-related jobs. However, the automobile industry itself 
grew fast. Jobs were also created in different sectors, e.g. 
motel and fast-food industries that arose to serve motorists 
and truck drivers. 

ATM Machines at Banks: Automated teller machines (ATMs) 
reduce the number of bank clerks (20/bank in 1988 to 
13/bank in 2004) by taking over some of their routine tasks. 
However, bank branches grew in numbers by 43% and total 
employees grew.Reference: Do we understand 

the impact of artificial 
intelligence on employment? | 
Bruegel 

One Caveat: The McKinsey 
Global Institute estimates that, 
compared with the Industrial 
Revolution of the late 18th and 
early 19th centuries, AI’s 
disruption of society is 
happening ten times faster and 
at 300 times the scale.
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Only 9% of jobs are at risk 
of being fully replaced. 
Majority of jobs to be 
amplified by AI.



But is job amplification with AI going to be easy? What 
problems might it raise?

“AI won't replace radiologists, but radiologists who use AI will replace radiologists who 
don't,” Curtis Langlotz, radiologist at Stanford



Treading with caution
Attention to noise, bias, and “provenance” — broadly, where did data 
arise, what inferences were drawn from the data, and how relevant are 
those inferences to the present situation?













Big data hubris



Algorithmic 
Dynamics



It's Not Just About 
Size of the Data




