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Automation! Ahh, scary! CORTUNE

Anthropic CEO warns Al
could eliminate half of all
entry-level white-collar
jobs

BY CHRIS MORRIS
CONTRIBUTING WRITER

May 28, 2025 at 11:27 AMEDT

Anthropic CEO Dario Amodei is warning that Al could be a job killer.
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Automation! Ahh, scary! CORTUNE

Anthropic CEO warns Al

Fnance &economics|Boycris ol could eliminate half of all
Why Al hasn’t taken your job entry-level white-collar

And any jobs-pocalypse seems a long way off j ()b S
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Automation! Ahh, scary!

The Al Threat for Coding Jobs Is
Becoming Clearer [ 1/ 20/ 2023

Satya Nadella, chief executive officer of Microsoft Corp., speaks during an event
commemorating the 50th anniversary of the company at Microsoft headquarters in Redmond,
Washington, US, on Friday, April 4, 2025. Photographer: David Ryder/Bloomberg

Newsletters The Atlantic

How ChatGPT Will Destabilize

By Walter Frick
May 18, 2025 at 3:00 AM CDT

White-Collar Work

No technology in modern memory has caused mass job loss among

highly educated workers. Will generative Al be an exception?

Ehe New Hork Times

Goodbye, $165,000
Tech Jobs. Student
Coders Seek
Work at Chipotle.

As companies like Amazon and Microsoft lay off
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workers and embrace A.l. coding tools, computer

science graduates say theyre struggling to land
tech jobs.

ChatGPT is the Myspace of Al: It's fun, but it's far from taking your

white-collar job

By Natasha Singer
Natasha Singer covers tech companies and their social impacts.
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Automation! Ahh, scary!

So should we be worried?

A decade of studies estimate Al exposure.
Can we resolve this uncertainty?

Al, Skill Complexity, and the
Future of Work Morgan R. Frank




The traditional perspective: Skill biased technological change

Programmers & Machine Learning Truck Drivers & Autonomous Vehicles
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What is “Al exposure” today?

Similarity of Human and GPT-4 Ratings by Occupation

OpenAl + Daniel Rock (Wharton School, Penn) focusing on LLMs "
Published in Science, a top research journal OOB
Estimate automation exposure by workplace activity — job title é
Ask Turkers to assess 2,000 detailed workplace activities )

Ask ChatGPT to self-assess Human Rating
seoonnmze  Higher Zone —> More Education

Exposure to GPTs by Occupation ™ : Job Zone 1 (human)
! . «— Job Zone 2 (human)

0.6 - ‘ « T «~ Job Zone 3 (human)
A ‘ : ‘ ' Job Zone 4 (human)

«~ Job Zone 5 (human)
Job Zone 1 (model)
Job Zone 2 (model)

, by job zone

o ° ; ; Job Zone 3 (model)
% *3; Job Zone 4 (model)
- Job Zone 5 (model)
] 5
b
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O £
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0- 60 ——— o 80
' ' ' ' [ Minimum percent of exposed tasks
10 10.5 11 11.5 12
Log(Annual Wage) _
Eloundou, Tyna, et al. "GPTs are GPTs: Labor market impact

potential of LLMs." Science 384.6702 (2024): 1306-1308.
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https://www.science.org/doi/pdf/10.1126/science.adj0998

Using the Suddenness of Generative Al

Al-irrelevant Jobs

« ChatGPT came first and grew fast

3 e Within 2 months:
§, o gained 100 million users
®) Il .
E’ « 13 million unique users per day
- e Al-exposure: the share of workplace
activities that can be automated by
Al (actually, LLMs)
Al-exposed Jobs
Before After ChatGPT
ChatGPT ~ ChatGPT
Launches
November 2022
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Using the Suddenness of Generative Al
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Brynjolfsson, Erik, Bharat Chandar, and Ruyu Chen. "Canaries in the coal mine? six facts about the recent
employment effects of artificial intelligence.” Stanford Digital Economy Lab. Published August (2025).
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https://digitaleconomy.stanford.edu/wp-content/uploads/2025/11/CanariesintheCoalMine_Nov25.pdf

Longer job searches for recent college graduates

Graduates Who's First Job has High LLM Exposure

v

2 O

5% ChatGPT
Millions of LinkedIn profiles including E) 2 o5 Launch
education and career history o

20
Examine the time to first job after O g 0.0
graduation A D

22 s
Compare Al-exposed job starters to ;‘fﬁ |
peers in the same graduation cohort < =

c © ]

s— —1.0
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Graduation Year
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How can universities prepare students?

THE WALL STREET JOURNAL
If Al is eliminating jobs:

e should we continue to teach .
programming, writing, information Al Is Wrecking an Already
synthesis? Fragile Job Market for

College Graduates
® Al’e these SklllS nO lOnger relevant ]n the Companies have long leaned on entry-level workers to do

grunt work that doubles as on-the-job training. Now

WO rkfo rce? ChatGPT and other bots can do many of those chores.

: @  pf\ Resize Listen
» Or, does teaching them produce Al R X

super-users?

ALEXANDRA CITRIN-SAFADI/WSJ

o

By Lindsay Ellis | Follow

and Katherine Bindley |' Follow | | Graphics by Rosie Ettenheim
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Research Questions

1. Has unemployment for Al-exposed workers increased aligned with the launch of
ChatGPT?

2. Do college graduates perform poorly aligned with the launch of ChatGPT?

3. Should universities continue to teach Al-related skills?
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Al exposure and unemployment risk

A new perspective:

Incorporate data from each US state’s unemployment insurance program including
the of every unemployment recipient in the US each month.

With this, we calculate Unemployment Risk:
the probability of receiving unemployment given a worker’s occupation, state, and month.

n(jlu, s,
n(jlu,s,t)+n(jlemp,s,1)

pulj,s,t) =
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Computer/math in Nebraska
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https://sites.pitt.edu/~mrfrank/uiRiskDemo/

Unemployment risk for Al-exposed workers

How does the Ul risk for Al-exposed occupations
compare to other occupations?

Before the pandemic, high-exposure jobs had
lower ui risk

This difference was more pronounced during the -
COVID years

But, since 2022, the relative difference has
deteriorated.

Average Ul Risk Change (%)
Comparing High Exposure

to Low Exposure Occupations

2016 2018 2020 2022 2024

. . Time Period (Quarter)
There are some quarters with no difference
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Unemployment risk for Al-exposed workers

We gathered monthly data from each US
state’s unemployment insurance program

ChatGPT
Launch Major SOC

Occupation

Avg. LLM Exposure

Quintile (95% Cl):

-
-
I

o

oo

We calculated
the likelihood of claiming unemployment

-
-
|

=

o

Average Ul Risk across States
=
<

given occupation, month, and state 1 (low)
2
10—15 I
Separate Ul risk by Al-automation risk e i
. 10~ ¢
(i.e., exposure) —4— 5 (high)
10—20
High-exposure occupations have rising Ul 2016 2?_18 , ,2%2(% t2(;22 2024
) Ime rerio uarter
risk around the launch of ChatGPT, but the
rise starts first quarter 2022.
Resilient Al's Impact on the Early- Morgan R. Frank
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Unemployment risk for Al-exposed workers

Major SOC
Occupation (Colored by LLM Exposure):

ChatGPT" construction (47)

Launch! building/grounds cleaning/maintenance (37)
production (51)
installation/maintenance/repair (49)
farming/fishing/forestry (45)
food prep/serving (35)
personal care (39)
transportation (53)
healthcare support (31)
protective services (33)
community/social services (21)
healthcare practitioner (29)

-
o
I

o

Ul

(-
o
I

o

(00)

o

I
=
o

-

o

I
=
N

(-
o
I

|

Ul

Average Ul Risk across States

architecture/engineering (17)
business/financial operations (13)
office/admin support (43)
computer/math (15)

2016 2018 2020 2022 2024
Time Period (Quarter)

-4 education (25)
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Unemployment risk for Al-exposed workers

g\i 1.4 - ] Major SOC Occupations colored by LLM Exposure:
N ChatG PTl construction (47)

g T Launch: building/grounds cleaning/maintenance (37)
AN 1.2 7 production (51)

+ [ installation/maintenance/repair (49)
© | farming/fishing/forestry (45)

»n 1.0 | food prep/serving (35)

S [ personal care (39)

Q transportation (53)

.E 0.8 : healthcare support (31)

G I protective services (33)

2 0.6- | community/social services (21)

/ I healthcare practitioner (29)

U | —4$— education (25)

E 0.4 - I ——life/physical/social science (19)

N : —¢— sales/retail (41)

8 —$= management (11)

c 0.2- —0—arts/entertainment (27)

v —d—legal (23)

tq—) —$—architecture/engineering (17)

-Q: 0.0 - —4— business/financial operations (13)
o —$— office/admin support (43)

3 —$— computer/math (15)

2016 2018 2020 2022 2024
Time Period (Quarter)

EIE{esilient =
“w Economy ({x
S Lab

1% < TSQ ::’"T MO trford Universit ‘élls Impacft Conuthe %arlz' ¢ Morgan R. Frank
n ln| lnl sgir:r‘:; SUll Digital Economy Lab areers of College Graduates .




Research Questions

1. Has unemployment for Al-exposed workers increased aligned with the launch of
ChatGPT?
e Unemployment risk rose for Al-exposed workers starting in January 2022

2. Do college graduates perform poorly aligned with the launch of ChatGPT?

3. Should universities continue to teach Al-related skills?

ReSilient .P\;\“E_R_‘i”?oﬁ‘ //\.zfg MIT Stanford University
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Longer job searches for recent college graduates

Graduates Who's First Job has High LLM Exposure

v
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5% ChatGPT
Millions of LinkedIn profiles including E) 2 o5 Launch
education and career history o
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Longer job searches for recent college graduates

Look to user profiles from LinkedIn courtesy of Revelio Labs containing:
e Education Info: graduation vyear, field of study, degree granting university
e Work History: career timeline, job titles, employer, location, estimated salary

Do recent graduation cohorts perform worse at securing Al-exposed jobs?

p(grad|month, lIm) — p(grad | month)

obGa = 100 -
J Pmonth,lim p(grad| month)

e p(grad|month) is the share of jobs started in month by graduates of the class of year grad
e p(grad|month, llm) is the share of [[m exposed jobs (by decile)
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Exploring graduate job seeking times

D
o

Graduation Year:
2013 m— 2016
2014 - 2021

| m— 2015 —- 2022

N
o

% Change in Share of Hires
For High Exposure Jobs
Compared to Aggregate

()
Y-
N

I
N
o

2015 2016 2017 2018 2019 2020 2021 2022 2023
Job Start Month

Here, focus on just a few graduation cohorts and high-exposure jobs (decile=10).
For 2015 & 2016, early months are very similar with peaks in June of their graduation year

Performance in years after graduation follow a typical trend regardless of graduation year until the middle of
2020.
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Recent graduates spend longer job seeking because of Al?

LLM Exposure Decile 10 _
ChatGP Graduation Year:
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2015 2021
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Research Questions

1. Has unemployment for Al-exposed workers increased aligned with the launch of
ChatGPT?
e Unemployment risk rose for Al-exposed workers starting in January 2022

2. Do college graduates perform poorly aligned with the launch of ChatGPT?
e Graduates from 2021, 2022, & 2023 underperform compared to earlier classes

starting months before ChatGPT’s launch

3. Should universities continue to teach Al-related skills?
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Should universities teach Al skills?

3 million course syllabi taught at nearly 3,000 U.S. higher education institutions from the Open Syllabus
Project

Metadata includes syllabus year, field of study (FOS), university, and syllabus text omitting names.
We group syllabi by graduation class, alma mater, and FOS.

We restrict to syllabi from before the COVID pandemic and before ChatGPT’s launch.

For each, syllabus we identify the workplace skills (ie, O*NET Tasks) being taught and assess skills” exposure to
automation from generative Al.

Combined with millions of LinkedIn profiles to see how graduates across fields and universities initially
perform in the US job market.

Javadian Sabet, A., Bana, S. H., Yu, R., & Frank, M. R. (2024).
Course-Skill Atlas: A national longitudinal dataset of skills taught in
US higher education curricula. Scientific Data, 11(1), 1086.
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https://www.nature.com/articles/s41597-024-03931-8.pdf

Should universities teach Al skills?

Dependent Variable:

Log Salary (Real 2015 §)

Months to First Job

Variable | Model T Model 2 Model 3 Model 4
Job Opening Rate 0.028"**  0.029*** 0.473%"*  0.472%*
Major SOC Log Annual Wage (2020) | 0.726***  0.644*** -0.044***  -0.034***
Post ChatGPT Indicator (gpt) 0.034***  0.031*** 2.341***  2.344***
Education Exposure (edu) 0.000 -0.000 0.000***  0.000***
edu X gpt 0.003* 0.001 -0.025***  -0.025***
LLM Exposure (lim) 0.564*** -0.096***
gpt x llm -0.064*** 0.034***
edu X llm -0.019*** 0.006***
edu X [lm X gpt 0.012%** -0.009***
State FE Yes Yes Yes Yes
Sector F'E Yes Yes Yes Yes
Terminal Degree Type FE Yes Yes Yes Yes
Graduation Year FE Yes Yes Yes Yes
College Major FE Yes Yes Yes Yes
University FE Yes Yes Yes Yes

R 0.426 0.433 0.374 0.374
adj. R? 0.425 0.433 0.373 0.373

Pual < 01*7 Pval < 001**7 Poal < 0.001™**

Graduates who start Al-
exposed jobs earn slightly
less and spend more time
job seeking after
ChatGPT...

. . \A\*l E:-lisj TP
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Research Questions

1. Has unemployment for Al-exposed workers increased aligned with the launch of
ChatGPT?
e Unemployment risk rose for Al-exposed workers starting in January 2022

2. Do college graduates perform poorly aligned with the launch of ChatGPT?
e Graduates from 2021, 2022, & 2023 underperform compared to earlier classes
starting months before ChatGPT’s launch

3. Should universities continue to teach Al-related skills?
e Recent graduates who learn Al-related skills earn higher salaries and
spend less time job seeking in the post-ChatGPT job market

Al's Impact on the Early-
Careers of College Graduates Morgan R. Frank
27
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If this Is wrong, then what is right?

Al-irrelevant Jobs

-
-
Q
-
>
A
el
-
Ll
Al-exposed Jobs
Before After ChatGPT
ChatGPT
ChatGPT
Launches
November 2022
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Is it really Al impacting jobs?

FRED A/ wem Software Development Job Postings on Indeed in the United States
240

220 | ChatGPT
200 | Launch

180 |

Other big things were happening in the economy
at the same time as the launch of ChatGPT.

160 |
140 |

120 |

Index Feb, 1 2020=100

100 |
80

60
2021-01 2021-07 2022-01 2022-07 2023-01 2023-07 2024-01 2024-07 2025-01 2025-07

Example 1: The tech sector is correcting for over-  «.. neevorsese

hiring during the COVID pandemic economy
FRED /7w Federal Funds Effective Rate

ChatGPT

| : Launch \

Example 2: Federal interest rates increased

3 3
° ° ° Q
starting at the beginning of 2022 "
L
0 | a b |
Jan 2015 Jan 2016 Jan 2017 Jan 2018 lan 2019 Jan 2020 Jan 2021 Jan 2022 Jan 2023 Jan 2024 Jan 2025

Source: Board of Governors of the Federal Reserve System (US) via FRED®
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https://fred.stlouisfed.org/series/IHLIDXUSTPSOFTDEVE
https://fred.stlouisfed.org/series/FEDFUNDS

Who is steering public discourse?

FORTUNE

CEOs say Al Is Boosting Efficiency. Anthropic CEO warns Al
Employees Disagree. could eliminate half of all

| | | entry-level white-collar
How much time do you think you are saving
each week by using Al? jObS

NO TIME BY CHRIS MORRIS
CONTRIBUTING WRITER

May 28, 2025 at 11:27 AMEDT

Workers

C-suite

1 [0]34=
THAN
12 HOURS

Source: Section survey of 5000 white-collar workers from companies with 1,000 or more people WSJ Anthropic CEO Dario Amodei is warning that Al could be a job killer.
inthe U.S, UK. and Canada conducted Sept. 26-Nov. 3, 2025; margin of error; +/- 1.4 pct. pts. FABRICE COFFRINI/AFP VIA GETTY IMAGES
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Conclusion

Al-exposed occupations have had a rough job market in recent years.
But the poor outcomes started well before the launch of ChatGPT.

Descriptive evidence suggests that students exposed to Al-related content during education are performing
better than their peers, especially in the context of Al-related jobs.

Limitations:

e Unemployment data is problematic for California
e no data for business/financial operations, management, education occupations
e Does have data for computer/math occupations though!

e Linkedln profiles may not represent the US workforce
e white collar workers and recent college graduates are likely over-represented
e ... buttheyare who we are most interested in

e Education exposure analysis is not causal
e Selection into majors, university, job are not random
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Using the Suddenness of Generative Al
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Brynjolfsson, Erik, Bharat Chandar, and Ruyu Chen. "Canaries in the coal mine? six facts about the recent
employment effects of artificial intelligence.” Stanford Digital Economy Lab. Published August (2025).
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https://digitaleconomy.stanford.edu/wp-content/uploads/2025/11/CanariesintheCoalMine_Nov25.pdf

Unemployment by occupation?

“Where can I find unemployment by occupation?”
“Morgan, that’s a silly question. By definition unemployed people have no occupation.”
- well-known Boston-area economist

The 1s a monthly report
submitted by state Unemployment Insurance (UI) agencies to the Employment & Training
Administration (ETA) of the United States Department of Labor.

Data captures the week including the 12th of the month 1n each state.

We use 1t to calculate unemployment risk:
4 - n(unemp | soc, s, t)
p(unemp | soc,s, ) = —m8 ——
4 - n(unemp | soc, s, t) + n(emp | soc, s, t)
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ETA 203 Report missing data (2019-2024)

Major Occupation Group

State

DE CT CA NE KY NH VT

sales/retail (41) 3
protective services (33)

education (25)

office/admin support (43)

life /physical /social science (19)
production (51)

computer/math (15)

healthcare practitioner (29)
construction (47)

healthcare support (31)
transportation (53)

management (11)
architecture/engineering (17)
business/financial operations (13)
installation /maintenance/repair (49)
community /social services (21)
arts/entertainment (27)

personal care (39)

legal (23)

building /grounds cleaning/maintenance (37)
farming /fishing /forestry (45)

food prep/serving (35)
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Are workers in the workforce adjustlng to LLMs?

Exposure to GPTs by Occupation

Before ChatGPT, Al-exposed occupations were high-earning :
and required college education. 2
What happens to individuals in these positions after LLMs?
Workers in exposed occupations before ChatGPT saw o
decreased salaries after the rise of LLMs. S .
%% 40 - //
Workers who started exposed jobs only after ChatGPT saw S5 20 ot
increased salaries. 8g ot
£9 4
O | o
Only Before Before & After OnIyIAfter
ChatGPT ChatGPT ChatGPT
Period of High LLM Exposure
Resilient £ Al's Impact on the Early- Morgan R. Frank
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Measuring Technology Exposure

Wave Study Year First Description
Available
1 Acemoglu 2011 Assess occupations on computer usage, routineness, and

& Autor cognitive or manual requirements.

O*NET 2003 The fraction of workers in an occupation with a bachelor’s
Bachelors degree.

2 Frey & Os- preprint Combined a subset of occupation skills with subjective
borne 2013 assessments of fully automatable or non-automatable oc-

cupations.
Considered a complete set of occupations’ skills to assess
automation risk in OECD countires.

Arntz et al 2016

O*NET 2016 The relative amounts of routine versus challenging work
Degree of the worker will perform as part of a job.
Automa-
tion

3 Brynjolfsson 2018 Surveyed ML experts in order to assess occupations’ task
et al suitability for ML.

Felten et al 2018 Crowdsource gig workers to establish connections between

Al application capabilities and occupation abilities.

. Theory based

: Occupations are
bundles of skills

Wave 3: Quantify what
technology can actually do

Each study validates
against education,

Webb 2019 1EJasSeksS NLP to compare technology patents to occupation employment, or Wages
; R681llent p ) MIT Stanford University AI'S ImpaCt on the Early- MOI’gaIl R Frank
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The future of employment: How susceptible are jobs to computerisation?
(Preprint 2013)

400M -

Out of Oxford University e T . wpaan .  High
33% Employment 19% Employment 47% Employm

. . B B Comoamier, i gincering, and Scicaee.
H ] g h ly C] ted = Educl:uion,, Leial, Con%r,nunity Service, Arts, and Media
> I Healthcare Practitioners and Technical
(Google scholar: 16,212) 2 Service
2r 200M I Sales and Related
=" Office and Administrative Support
. . . = e Farming, Fishing, and Forestry
Estimate automation exposure by job - Construction and Extraction
. 10OM - B [nstallation, Maintenance, and Repair
Production
t] t le | Transp(t)rtation and Material Moving
Survey experts on “certainly” s
automatable occupations and assess 9 Probability of Computerisation
O*NET skills
BOK 1
average
“Because , by definition, involves not only 60% -\ oo weigl;gted by
novelty but value, and because values are highly 60k employment
variable, it follows that many arguments about 40% | VUN ———

creativity are rooted in disagreements about value....In

the absence of engineering solutions to overcome this 40k -

Bachelor’s degree or better

Average median wage (USD)

problem, it seems unlikely that occupations S R i T, TPt
requiring a high degree of creative intelligence will
be automated in the next decades.” 20k : - 0% . -
0 0.5 1 0 0.5 1
Probability of Computerisation Probability of Computerisation
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