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If a typical person can do a mental task 
with less than one second of 
thought, we can probably 

automate it using AI either now 
or in the near future. 

— Andrew Ng, former Chief Scientist of Baidu (2016)
Source: Ng (2016), http://tinyurl.com/z77l3pa 2/45

http://tinyurl.com/z77l3pa


Automation has always required 
a task to be sufficiently well-
defined.
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Machine learning allows definition 
through data.

Source: Taigman, Yang, Ranzato and Wolf (2014); Hjorth & Osborne (2016) 4/45



In Nov 2016, Google Translate 
switched to a neural machine 
translation engine, capable of 
translating whole sentences.
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Please try to convince
your partner that their
job is automatable.
@maosbot 6/45



Machine learning enables scaling personalisation.

@maosbot 7/45



@maosbot 8/45



Google announced in Jul 2018 
that it is developing Contact 
Center AI, a virtual agent for call 
centers.

By PGBS – http://www.proglobalbusinesssolutions.com, CC BY 4.0, https://is.gd/ADR9oR 9/45



Retail, sales and service jobs will be 
increasingly affected by automation.
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Robotic process 
automation is 
automating 
clerical work.
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Accounting and auditing are also 
being automated by smart 
software.

@maosbot 12/45



Logistics tasks are now being automated 
with the use of mobile robotics.
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Logistics tasks are now being automated 
with the use of mobile robotics.
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What are
humans
still good for?
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Social intelligence is far from 
being fully automated.
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Humans also have 
the edge over 
machines in 
creativity.

Source: 'Sunspring' (2016), via ArsTechnica.



Sources: Stalenhag, simonstalenhag.se; Mao, Li, Xie, Lau, Wang and Smolley (2017)



Will an
algorithm
take your job?
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We used a machine learning method to 
classify the automatability of 
occupations using data from the US.

Job Title Persuasion Originality Social Perceptiveness Fine Arts

Administrative Services 
Managers

46 41 52 0

Tax Examiners and Collectors 
and Revenue Agents

45 39 43 0

Accountants and Auditors 45.5 41 44.5 0

Budget Analysts 37 41 41 0

Loan Officers 45 30 43 0

Tax Preparers 37 34 37 0
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Left: USA data; Right: UK data; Source: Frey & Osborne (2013) 21/45



Is this time
different?
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Will new 
technologies 
threaten the 
historical pattern 
of employment 
resisting 
technological 
change?
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Automation can create jobs.

Effect Change in European jobs 
1999-2010

Displacement by 
technology

- 10M

Increased demand + 9M

Multiplier effect + (6 ± 2)M

Source: Gregory, Salomons and Zierahn (2016) 26/45



UK data, 2000–2015, source: Deloitte LLP 27/45



We consider:
̣ Technological change;

̣ Globalisation;

̣ Demographics

̣ Environmental sustainability;

̣ Urbanisation;

̣ Increasing inequality; and

̣ Political uncertainty.

Source: Bakhshi, Downing, Osborne, and Schneider (2017) 28/45



What is the probability of increased 
future demand for UK van drivers?

1. Between 0.00 and 0.25.

2. Between 0.25 and 0.50.

3. Between 0.50 and 0.75.

4. Between 0.75 and 1.00. 
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What is the probability 
of increased future 
demand for UK van 
drivers?

1. Between 0.00 and 0.25: the 
probability is 0.22.

2. Between 0.25 and 0.50.

3. Between 0.50 and 0.75.

4. Between 0.75 and 1.00. 
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What is the probability of increased 
future demand for UK waiters and 
waitresses?

1. Between 0.00 and 0.25.

2. Between 0.25 and 0.50.

3. Between 0.50 and 0.75.

4. Between 0.75 and 1.00. 
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What is the probability 
of increased future 
demand for UK waiters 
and waitresses?

1. Between 0.00 and 0.25.

2. Between 0.25 and 0.50.

3. Between 0.50 and 0.75.

4. Between 0.75 and 1.00: the 
probability is 0.77.
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Waiters and waitresses are 
predicted to increase in 
demand despite 
automatability.

̣ “In theory: more automation; in practice, 
waiters are the human face of the 

business which commands premiums as 
a result.”

̣ “Cheaper than robots, 
demand for hospitality 

increases”
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UK data 34/45



What can you do now to prepare for AI?
Which skills will be needed?
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Increasing demand is 
linked to advanced 
cognitive skills.

1. Judgement and Decision Making

2. Fluency of Ideas 

3. Active Learning

4. Systems Evaluation

5. Originality

6. Learning Strategies

7. Deductive Reasoning

8. Complex Problem Solving

9. Systems Analysis
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Decreasing demand is 
linked to physical and 
psycho-motor skills.

1. Control Precision 

2. Static Strength 

3. Manual Dexterity 

4. Rate Control 

5. Peripheral Vision 

6. Multi-limb Coordination 

7. Night Vision 

8. Operation and Control 

9. Sound Localisation
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But what about the
quality of jobs?
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USA data, source: Frey & Osborne (2013) 39/45



Household income has stagnated in the US.
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It took ~60 years for the English 
industrial revolution to improve the 
wages of workers.
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Would you want
an algorithm
as a manager?
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Source: Sobek, Matthew , "Detailed occupations – all persons: 1850–1990 in Historical Statistics of the United States, Earliest Times to the Present: Millennial Edition."44/45




