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Automation! Ahh, scary!
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So should we be worried? 

A decade of studies estimate AI exposure. 
Can we resolve this uncertainty?
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<latexit sha1_base64="co9OiRkdjxZrK2SqQUg+1a6+ywk="></latexit>

Wave Study Year First

Available

Description

1 Acemoglu

& Autor

2011 Assess occupations on computer usage, routineness, and

cognitive or manual requirements.

O*NET

Bachelors

2003 The fraction of workers in an occupation with a bachelor’s

degree.

2 Frey & Os-

borne

preprint

2013

Combined a subset of occupation skills with subjective

assessments of fully automatable or non-automatable oc-

cupations.

Arntz et al 2016 Considered a complete set of occupations’ skills to assess

automation risk in OECD countires.

O*NET

Degree of

Automa-

tion

2016 The relative amounts of routine versus challenging work

the worker will perform as part of a job.

3 Brynjolfsson

et al

2018 Surveyed ML experts in order to assess occupations’ task

suitability for ML.

Felten et al 2018 Crowdsource gig workers to establish connections between

AI application capabilities and occupation abilities.

Webb 2019 Uses NLP to compare technology patents to occupation

tasks.

• Wave 1: Theory based 

• Wave 2: Occupations are 
bundles of skills 

• Wave 3: Quantify what 
technology can actually do 

• Each study validates 
against education, 
employment, or wages

Measuring Technology Exposure



Morgan R. FrankResilient 
Economy 
Lab

AI, Skill Complexity, and the 
Future of Work

Measuring Technology Exposure

6



Morgan R. FrankResilient 
Economy 
Lab

AI, Skill Complexity, and the 
Future of Work

 The future of employment: How susceptible are jobs to computerisation?  
(Preprint 2013) 
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Out of Oxford University 

Highly cited  
(Google scholar: 16,212) 

Estimate automation exposure by job 
title 

Survey experts on “certainly” 
automatable occupations and assess 9 
O*NET skills

“Because creativity, by definition, involves not only 
novelty but value, and because values are highly 
variable, it follows that many arguments about 
creativity are rooted in disagreements about value….In 
the absence of engineering solutions to overcome this 
problem, it seems unlikely that occupations 
requiring a high degree of creative intelligence will 
be automated in the next decades.”
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Higher Zone —> More Education

OpenAI + Daniel Rock (Wharton School, Penn) focusing on LLMs 

Published in Science, a top research journal 

Estimate automation exposure by job title 

Ask Turkers to assess 2,000 detailed workplace activities 

Ask ChatGPT to self-assess
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Technology exposure is 
uncertain…  

…so what happens to 
exposed workers?
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Skill biased technological change
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Programmers & Machine Learning Truck Drivers & Autonomous Vehicles
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https://arxiv.org/abs/1808.07371
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Why AI hasn’t taken your job. The Economist

https://www.economist.com/finance-and-economics/2025/05/26/why-ai-hasnt-taken-your-job
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“Recent” graduates completed their 
terminal degree after January 2020. 

Career histories for 1.6 million recent 
graduates and 3.3 million not-recent 
graduates. 

Here, controlling for state, occupation 
category, education field of study, and 
degree-granting institution.
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Salary sensitivity to LLM exposure dropped across education levels making recent graduates more similar to that of not-recent graduates. 

Seniority does not preclude workers from impact. 

LLM-exposed work is less now earns lower salaries. 

Controlling for state, job sector, education field of study, and degree-granting institution.
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Recent graduates see the largest relative drop in salary sensitivity to LLM exposure.

Does LLM exposure relate to salary?
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Symptoms of technology exposure

We need something reflecting job disruption that at least varies by occupation  
(bonus if data is representative and varies spatially, by industry, or temporally) 
 
Options from the US Bureau of Labor Statistics (BLS) detail the full pipeline of symptoms: 

• O*NET Database: Annual skill profiles of over 700 occupations across US economy 

• Job Openings & Labor Turnover Survey (JOLTS): Monthly total separations by state 

• Local Area Unemployment Statistics (LAUS): Monthly total unemployment rates

Within 
occupation 
skill change

Job 
separations 

(quits or fires)

Technological 
unemployment

New 
Technology 

Frequently 
Occurring

Sometimes 
Occurring

Rarely 
Occurring
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Dishwasher ($18k)

Taxi Driver ($23k)

Chiropractor ($80k)

Chief Executive ($166k)

Increasing annual wages

Unpacking the polarization of workplace skills
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For the first time, 
LLMs may automate many white 
collar workplace activities 

Career progression may change in 
surprising ways 

Example:  
• Paralegals  partner if LLMs 

automate document lookup and 
synthesis? 

• Will the effectiveness of 
education change? 

The skill network offers a road 
map based on skills

→
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How do skills relate to career 
mobility? 

How do changing skill demands from 
AI alter career pathways?
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Air Traffic 
Controller

Surgeon

Skill matching and career mobility
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Morgan R. Frank’s CV 
• Assistant Professor, 

University of Pittsburgh, 
Pittsburgh, PA 
(2020-Present)  

• Postdoctoral Researcher, 
MIT, Boston, MA 
(2019-2020) 

• Research Assistant, 
MIT, Boston, MA 
(2014-2019) 

• Research Assistant, 
University of Vermont, 
Burlington, VT 
(2012-2014)

Same occupation, 
New location

New occupation, 
Same location

New occupation, 
New location

Burlington, VT (2013) Boston, MA (2016) Pittsburgh, PA (2018)

Node Size: 

Employment

Share (%)

No Employment
Cognitive Occupation
Physical Occupation

Occupation

Type:

Research 
Assistant,

Low 
Embeddedness 
in Burlington, VT

Research 
Assistant,

High 
Embeddedness 
in Boston, MA

Edge Size: 

Skill Similarity

skillsimj, j′ 

Assistant 
Professor,

Medium 
Embeddedness 
in Pittsburgh, PA

Does embeddedness in your labor market indicate 
Complementarity or Competition?

Career mobility and skill complexityCareer mobility and skill complexity
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Career mobility and skill complexity

On average, workers decrease 
their embeddedness over their 

career
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Skill complexity and economic resilience
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Machine
Vision
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Skill Removal

Current 
Employment

Low 
Employment

Tipping  
Point

Densely-Connected 
Labor Force

Sparsely-Connected 
Labor Force

Machine
Vision


