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1812: job stealing
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2017: Huh?

Construction, agriculture, truck drivers, forklift drivers, dairy farms,  meat packing ... 



The economy can absorb workers
humans or robots



Women entering the (paid) labor force

Dept of Labor

https://www.dol.gov/wb/stats/facts_over_time.htm


Baby boomers

Bureau of Labor Statististics

https://www.bls.gov/opub/mlr/2012/10/art1full.pdf


Spreadsheet apocalypse

Wall Street Journal

https://www.wsj.com/articles/wesurvived-spreadsheets-and-well-survive-ai-1501688765


Video rental clerks



Jobs and tasks



Automation, jobs and tasks

Automation doesn’t generally eliminate jobs.  Automation generally eliminates dull, 
tedious, and repetitive tasks.

● Manual: washing clothes, drying dishes, mowing lawn, digging holes
● Cognitive: making change for purchase, memorizing maps, adding columns 

of numbers

If you eliminate all the tasks associated with a job, you have eliminated a job.  But 
this is rare.



Tasks and jobs

There were 270 detailed occupations listed in the 1950 US 
Census.   Only 1 has been eliminated due to automation. 

Quartz article based on Jim Bessen’s work

https://qz.com/932516/over-the-last-60-years-automation-has-totally-eliminated-just-one-us-occupation/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2690435


Tasks or jobs?

There were 270 detailed occupations listed in the 1950 US 
Census.   Only 1 has been eliminated due to automation. 

 Elevator operator

Quartz article based on Jim Bessen’s work

https://qz.com/932516/over-the-last-60-years-automation-has-totally-eliminated-just-one-us-occupation/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2690435


Even elevator operators had other tasks...

● Operation
○ Safety monitor
○ Security monitor
○ Greeter
○ Provide answers to questions
○ Provide services to residents
○ Announced special prices or offers

● Many such tasks were folded into other jobs (reception, security)
● Most jobs are more complicated than we think...

                           WikipediaInterview

https://en.wikipedia.org/wiki/Elevator_operator
https://www.nytimes.com/2017/04/28/jobs/elevator-operator-carlyle-hotel.html?_r=0


Groundskeeper tasks:  O*NET
● Gather and remove litter.
● Use hand tools, such as shovels, rakes, pruning saws, saws, hedge or brush trimmers, 

or axes.
● Operate vehicles or powered equipment, such as mowers, tractors, twin-axle vehicles, 

snow blowers, chain-saws, electric clippers, sod cutters, or pruning saws.
● Water lawns, trees, or plants, using portable sprinkler systems, hoses, or watering 

cans.
● Prune or trim trees, shrubs, or hedges, using shears, pruners, or chain saws.
● Mix and spray or spread fertilizers, herbicides, or insecticides onto grass, shrubs, or 

trees, using hand or automatic sprayers or spreaders.
● Care for established lawns by mulching, aerating, weeding, grubbing, removing thatch, 

or trimming or edging around flower beds, walks, or walls.
● Follow planned landscaping designs to determine where to lay sod, sow grass, or plant 

flowers or foliage.
MORE

https://www.onetonline.org/


Groundskeeper tasks, continued
● Trim or pick flowers and clean flower beds.
● Attach wires from planted trees to support stakes.
● Plant seeds, bulbs, foliage, flowering plants, grass, ground covers, trees, or shrubs and apply 

mulch for protection, using gardening tools.
● Mow or edge lawns, using power mowers or edgers.
● Rake, mulch, and compost leaves.
● Decorate gardens with stones or plants.
● Provide proper upkeep of sidewalks, driveways, parking lots, fountains, planters, burial sites, or 

other grounds features.
● Shovel snow from walks, driveways, or parking lots and spread salt in those areas.
● Maintain irrigation systems, including winterizing the systems and starting them up in spring.
● Plan or cultivate lawns or gardens.
● Install rock gardens, ponds, decks, drainage systems, irrigation systems, retaining walls, fences, 

planters, or playground equipment.



Tasks and jobs

● Some of these tasks can be 
automated

● But can all of them be automated?
● What fraction of jobs can be 

automated?
● What fraction does it make 

economic sense to automate?
● Depends who you ask...



Ten largest occupations in US

Retail salesperson, cashier, food preparation and serving, general office 
clerk, registered nurse, customer service representative, waiter/ waitress, 
laborer, administrative assistant, and janitor.

Note: most jobs are in services: 80% of private US employment.  

These 10 jobs account for 21% of total employment.  Only registered 
nurses command a mean income above the national average of $47,230. 
(Registered Nurse average wage is $69,790.)

In contrast, food service worker, including fast food cook and dishwasher, 
is one of the lowest paid occupations, averaging $19,110 per year.



Workweek across time and space



Workweek

Economic History Assoc and OECD

Year Hours

1850 66

1870 62

1890 60.0

1900 59.6

1910 57.3

1920 51.2

1930 50.6

1940 37.6

1955 38.5

Country Hours
Belgium 35.2

Denmark 32.1

France 36.1

Germany 34.5

Italy 35.5

Mexico 45.2

Netherlands 29.1

Spain 36.5

Sweden 35.9
United Kingdom 36.5

United States 38.6

https://eh.net/encyclopedia/hours-of-work-in-u-s-history/
https://stats.oecd.org/Index.aspx?DataSetCode=ANHRS


What do people want?



What do people want?

“More jobs and less work”



What do people want?

“More jobs and less work”

And that’s exactly what technology can deliver.



Education and training



Routine/nonroutine, cognitive/manual

Jobs Involving Routine Tasks Aren't Growing

https://www.stlouisfed.org/on-the-economy/2016/january/jobs-involving-routine-tasks-arent-growing




Fallacy of composition for education

It’s good for any individual to be more educated, but it is 
good for everyone to become more educated?   Who will 
do the jobs that don’t require much education?

The best way to acquire skills is on the job.

● Cheaper
● More relevant
● More focused
● Higher motivation

Can technology help deliver on-the-job skills?



Cognitive assistance
It used to be that being a 

● ...cashier required knowing how to make change
● ...writer required knowing how to spell
● ...taxi driver meant knowing city streets
● ...a hospitality worker in an international you know a bit of foreign languages
● ...gardener, you needed to recognize plants
● ...veterinarian  how to recognize dog breeds

Where there is a skills gap, you can bring the worker’s skills up to the requirement, or 
bring the job down to workers’ competencies.   Cognitive assistance is like manual 
assistance became available 100 years ago.  

Access to training is unprecedented: there are 500M views a day of “how to videos” on 
YouTube!  

https://www.google.com/maps
https://translate.google.com/
https://www.youtube.com/watch?v=neB1S0UPJFw
http://www.gapksforpc.win/download-dog-lens--recognise-breed-for-pc/com.achandratre.doglens/
https://www.thinkwithgoogle.com/intl/en-aunz/advertising-channels/video/educational-content-youtube-learning/


How to videos on You Tube:  cognitive

Math by subject

● Early math
● Arithmetic
● Pre-algebra
● Algebra
● Geometry
● Trigonometry
● Precalculus
● Statistics & probability
● Calculus
● Differential equations
● Linear algebra
● Math for fun and glory

CS by subject

● Intro to algorithms
● Binary search
● Asymptotic notation
● Selection sort
● Insertion sort
● Recursive algorithms
● Towers of Hanoi
● Merge sort
● Quick sort
● Graph representation
● Breadth-first search
● Further learning

Khan Academy

https://www.khanacademy.org/math
https://www.khanacademy.org/math/early-math
https://www.khanacademy.org/math/arithmetic-home
https://www.khanacademy.org/math/pre-algebra
https://www.khanacademy.org/math/algebra-home
https://www.khanacademy.org/math/geometry-home
https://www.khanacademy.org/math/trigonometry
https://www.khanacademy.org/math/precalculus
https://www.khanacademy.org/math/statistics-probability
https://www.khanacademy.org/math/calculus-home
https://www.khanacademy.org/math/differential-equations
https://www.khanacademy.org/math/linear-algebra
https://www.khanacademy.org/math/math-for-fun-and-glory
https://www.khanacademy.org/math
https://www.khanacademy.org/computing/computer-science/algorithms/intro-to-algorithms
https://www.khanacademy.org/computing/computer-science/algorithms/binary-search
https://www.khanacademy.org/computing/computer-science/algorithms/asymptotic-notation
https://www.khanacademy.org/computing/computer-science/algorithms/sorting-algorithms
https://www.khanacademy.org/computing/computer-science/algorithms/insertion-sort
https://www.khanacademy.org/computing/computer-science/algorithms/recursive-algorithms
https://www.khanacademy.org/computing/computer-science/algorithms/towers-of-hanoi
https://www.khanacademy.org/computing/computer-science/algorithms/merge-sort
https://www.khanacademy.org/computing/computer-science/algorithms/quick-sort
https://www.khanacademy.org/computing/computer-science/algorithms/graph-representation
https://www.khanacademy.org/computing/computer-science/algorithms/breadth-first-search
https://www.khanacademy.org/computing/computer-science/algorithms/algorithms-more-learning


How to videos on You Tube: manual 
● how to sweat copper pipe
● how to install a prehung door
● how to care for mums
● how to do planks
● how to weld cast iron
● how to remove a stripped bolt
● how to shorten blinds
● how to clean glass pipe
● how to program a garage door 

opener
● how to get a stripped screw out

● how to remove a stripped 
screw

● how to clean a pipe
● how to shingle a roof
● how to tig weld
● how to solder copper pipe
● how to weld aluminum
● how to mig weld
● how to balance a ceiling fan
● how to install a storm door

https://www.google.com/#q=how%20to%20sweat%20copper%20pipe
https://www.google.com/#q=how%20to%20install%20a%20prehung%20door
https://www.google.com/#q=how%20to%20care%20for%20mums
https://www.google.com/#q=how%20to%20do%20planks
https://www.google.com/#q=how%20to%20weld%20cast%20iron
https://www.google.com/#q=how%20to%20remove%20a%20stripped%20bolt
https://www.google.com/#q=how%20to%20shorten%20blinds
https://www.google.com/#q=how%20to%20clean%20glass%20pipe
https://www.google.com/#q=how%20to%20program%20a%20garage%20door%20opener
https://www.google.com/#q=how%20to%20program%20a%20garage%20door%20opener
https://www.google.com/#q=how%20to%20get%20a%20stripped%20screw%20out
https://www.google.com/#q=how%20to%20remove%20a%20stripped%20screw
https://www.google.com/#q=how%20to%20remove%20a%20stripped%20screw
https://www.google.com/#q=how%20to%20clean%20a%20pipe
https://www.google.com/#q=how%20to%20shingle%20a%20roof
https://www.google.com/#q=how%20to%20tig%20weld
https://www.google.com/#q=how%20to%20solder%20copper%20pipe
https://www.google.com/#q=how%20to%20weld%20aluminum
https://www.google.com/#q=how%20to%20mig%20weld
https://www.google.com/#q=how%20to%20balance%20a%20ceiling%20fan
https://www.google.com/#q=how%20to%20install%20a%20storm%20door


Tots: demography



Productivity

output/person = output/hour   x   hours/worker   x   workers/person

                       =  productivity  x   employment    x   participation
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Growth in productivity 

Source: Fernald and Wang, “The Recent Rise and Fall of 
Rapid Productivity Growth”, SF Fed, Feb 2015

http://www.frbsf.org/economic-research/files/el2015-04.pdf
http://www.frbsf.org/economic-research/files/el2015-04.pdf


 Growth in productivity 

Source: Fernald and Wang, “The Recent Rise and Fall of 
Rapid Productivity Growth”, SF Fed, Feb 2015

http://www.frbsf.org/economic-research/files/el2015-04.pdf
http://www.frbsf.org/economic-research/files/el2015-04.pdf


Growth of the labor force



Demography is destiny

Bureau of Labor Statististics

https://www.bls.gov/opub/mlr/2012/10/art1full.pdf


Where will labor shortage be worst?

The Conference Board

https://www.conference-board.org/blog/post.cfm?post=5344&blogid=1


Immigration



Labor force participation rates

Bureau of Labor Statistics

http://www.businessinsider.com/us-labor-force-projections-2016-10/#many-economists-expect-the-labor-force-participation-rate-to-keep-falling-5


Growth in population and labor force

Decade Population
growth

Labor Force
growth

2010 18.4% 7.7%

2020 10.5% 6.5%

2030 10.3% 5.5%

2040 9.3% 7.5%

2050 8.2% 8.1%

● US labor market is already 
beginning to tighten

● Expect a tight labor market for 
the next 15-25 years

● Retirees continue to consume
● Robots don’t consume
● Labor supply is growing more 

slowly than labor demand. 
● Old intuitions no longer 

helpful

Gad Levanon, Conference Board

https://hcexchange.conference-board.org/blog/post.cfm?post=5344&mkt_tok=eyJpIjoiTnpRellqRmpOV0ZtTURNeiIsInQiOiJFdzBxQmhsZ1NQNlcrdk5LSjlRdm1zQXZCd3ZaQkV4Y3VQSHdDWTZtVDJ5dU1scHlzWk1cLzd6YlJyY01KMXN1SFBtVDBUWXQ0XC82MVBYVTBOZVF1cVFFYnpCc0ZJXC85YXpCNHNoc1FFTG1KOVFpOE1oSXVicmhqenFLQVY4YTFqZSJ9


US is in good shape compared to many countries

OECD

https://data.oecd.org/pop/elderly-population.htm


Robots per 1000 workers

Countries with bad 
demographics are 
investing in robots.



As population ages, they become more costly

Fact sheet: Aging in the United States

● People over 65 in US today:  46 million, 15 percent

● People over 65 in US in 2060:    98 million, 24 percent

● People with Alzheimer’s today:     5 million

● People with Alzheimer’s 2050:   14 million

Productivity growth in 2015: 

● 1.3% productivity growth implies GDP will be 78% larger in 2060 than today

● Population over 65 doubles, Alzheimer’s triples, and GDP only goes up by 78% 

● If productivity growth were 1.6% we would could cover the doubling of the elderly                       

Harnassing automation for a future that works, McKinsey

http://www.prb.org/Publications/Media-Guides/2016/aging-unitedstates-fact-sheet.aspx
http://www.bls.gov/lpc/prodybar.htm
http://www.mckinsey.com/global-themes/digital-disruption/harnessing-automation-for-a-future-that-works


Employment gains by occupation



THE END


