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What makes labor economically valuable?

In industrialized countries, labor’s value arguably comes from expertise

� Def’n Expertise: Domain-speci�c knowledge or competency thatâs needed to accomplish a particular goal

Not all expertise is valuable — two conditions needed for specific expertise to have market value

1 Enables a valuable objective

� Data sciences, not (most) card tricks

2 Is scarce

� Diamond water paradox

� The ‘Syndrome paradox’
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Stranded expertise: London black cab drivers
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Why was computerization labor-displacing for admin assistants but not for economists?
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From expertise perspective, what makes an innovation ‘good’ or ‘bad’ for labor?

Expertise-complementary innovations

1 Automate non-expert tasks

� Tasks that are not specialized but nevertheless complementary become cheaper, less labor-intensive

� Remaining labor-demanding tasks become scarcer, hence more valuable

� Relies on the idea that new expert labor is not elastically supplied

2 Instantiate new demands for expertise

� Novel human capital required that is not already abundant or very readily acquired

� Knowledge of new tool { AI radiology

� Provision of new good or service { Flight, indoor plumbing, pickleball instruction
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What makes an innovation ‘good’ or ‘bad’ for labor?

Expertise-displacing innovations

1 ‘Strand’ previously valuable expertise { making it economically irrelevant (e.g., Waze + London taxi

drivers)

2 Crowd workers into elastically supplied, non-expert tasks (Snow Crash scenario)

3 Make expertise ’too’ abundant { the Syndrome paradox
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Many of these questions involve some notion of task bundling within jobs

See papers by

� Dessain and Santos, \Adaptive organizations," JPE 2006

� Oren Danieli, \Revisiting US wage inequality at the bottom 50%" ReStud forthcoming
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Why a ‘Task Model’?

Linking Expertise, Tasks, and Technologies



Declining real wages among non-college workers after 1980 – Despite falling relative supply

Autor 2019, Acemoglu/Restrepo 2022, 2023
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Occupational polarization, 1970 – 2016: % change in employment by occupational category

Autor 2019
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Changes in employment shares 1970-2016 by broad category: Non-college v. college workers

Autor 2019
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Occupational polarization in sixteen EU countries, 1993-2010

Goos, Manning and Salomons 2014
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Occupational polarization in 23 OECD countries, 1995-2015

OECD 2017
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Occupational polarization in 23 OECD countries: Table notes

OECD 2017
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Labor's falling share of national income

Karabarbounis, 2024
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The Task Model | Key Ingredients



Task model { A model of skills, tasks and technologies

1 Explicit distinction between skills and tasks

� Tasks|Unit of work activity that produces output
� Skill|Worker's expertise in performing various tasks

2 Allow for comparative advantage among workers and machines in performing tasks

� Assignment of workers to tasks is endogenous (Roy, 1951)

3 Allow for multiple sources of competing task `supplies'

� Workers of di�erent skill levels
� Automation: Tasks subsumed by machines, AKA extensive margin technological �
� Capital deepening: Intensive margin technological �
� Trade in tasks also feasible (though won't develop that here)

4 Fluid interplay between skills, tasks and technologies

� Technological advances can: displace workers from tasks; increase productivity; augment or reduce labor
demand; a�ect labor's share of output
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Task model { Origins

Framework builds on

� Dornbusch, Fischer, Samuelson (1977)

� Kremer (1993)

� Acemoglu and Zilibotti (2001)

� Autor, Levy, Murnane (2003)

� Grossman, Rossi-Hansberg (2008)

� Acemoglu and Autor (2011)

� Acemoglu and Restrepo (2016, 2017, 2018� 2024)

� Autor, Chin, Salomons, Seegmiller (forthcoming)
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Task model: The key concepts

� Multiple forms of technological change { with distinct e�ects

1 Capital deepening (traditional)

2 Automation

3 New task creation

4 `Leveling up' (augmentation)

� Key empirical manifestations

1 Wages

2 Labor share

3 Labor tasks made obsolete (automation)

4 Labor tasks newly created (new work)
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The Aggregate Production Function |

Tasks into Output



Tasks are complements

1 Production requires the completion of a range of tasks

2 Need not assume that task space is �xed/static

� Creation of new tasks will ultimately be important

3 Tasks are complements

� Automating a subset does not make the remainder redundant
� Extreme example: O-Ring Production Function (Kremer '93)
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Aggregate production function

Aggregate output Y

� Produced by combining the services,y(x), of a unit measure of tasksx 2 [N � 1; N]:

ln Y =
Z N

N� 1
ln y(x)dx;

� Tasks run betweenN � 1 and N allows for changes inrangeof tasks

� Notice that this is a Cobb-Douglas structure with identical factor shares for services of each task
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The production of individual tasks

Tasks produced by human labor, `(x), or by machines, m(x)

� Tasks aboveI are not technologically automated and must be produced by labor:

y(x) =

(

 L(x)`(x) + 
 M (x)m(x) if x 2 [N � 1; I ]

 L(x)`(x) if x 2 (I ; N]:

� 
 L(x) =productivity of labor in task x, increasing inx

� 
 M (x) =productivity of machines in automated tasks

� Comparative advantage: 
 L(x)=
 M (x) is increasing inx

� L workers andK units of capital (machines) supplied inelastically
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Restrictions on comparative advantage of labor versus capital

Simplifying assumption

 L(N)


 M (N � 1)
>

W
R

>

 L(I )

 M (I )

(1)

� whereR is the capital rental rate

� Implies that tasks belowI are produced with machines/o�shoring

Assumption says that new tasks (rising N) raise output

� Wage ratio not so high that new task creation lowers output

� Not so low so that technologically automated tasks are still performed by labor
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Aggregate output and total factor productivity

Aggregate output takes the form

Y =�
�

K
I � N + 1

� I � N+1 �
L

N � I

� N� I

;

� = exp
� Z I

N� 1
ln 
 M (x)dx +

Z N

I
ln 
 L(x)dx

�

� Notice that this production function is pure Cobb-Douglas with non-constant shares

� � = Solow residual: All technological � generates Hicks-neutral TFP gains, raising �
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Labor demand

The demand for labor is given by

W = ( N � I )
Y
L

� This expression is equal to labor share of total output, (N � I ), times output Y divided by number of
workersL

� The share of labor in national income is given by

sL =
WL
Y

= N � I
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Capital and Labor Augmenting Technical Change {

The Traditional Mechanisms



Capital augmenting technological � : A canonical mechanism

Machines get better at what they do

� Consider an increase in the productivity of machines byd ln 
 M (x) = d ln 
 M > 0 for x < I , with no
change in the extensive margin of automation,I

� Wage impact is
d ln W = d ln Y =L = ( I � N + 1) d ln 
 M > 0

This is a pure capital-labor complementarity

� Electric lighting increased operating hours, work precision, and safety w/o changing task allocation

� Improvements in tractors make farm workers more e�cient (without changing task allocation?)

� Better auto-assembly robots improve quality of welds (robots have been doing the welding for years)
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Labor augmenting technological � : A canonical mechanism

An increase in labor productivity, d ln 
 L(x) > 0, with no � in extensive automation margin, I

� Wage impact is
d ln W = d ln Y =L = ( N + 1 � I )d ln 
 L > 0

� This is a a pure factor-augmenting technological change, as in the Katz-Murphy/Tinbergen model

� This could come from rising education or better management practices
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Automation | Labor-Displacing Technical Change

A Non-Traditional Mechanism



Automation { Labor-displacing technical change

Automation or trade/o�shoring (an increase in I ) generates a displacement e�ect

� From prior equation
d ln W

dI
=

d ln(N � I )
dI

| {z }
Displacement

e�ect < 0

+
d ln(Y =L)

dI
| {z }

Productivity
e�ect > 0

� The displacement e�ect implies thatwages|marginal product of labor|can decline , despite the fact
that output per worker rises

� Wages necessarily grow by less than output per worker ! labor share falls

dsL

dI
= � 1 < 0
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Displacement also has a productivity e�ect

By reducing cost of producing a subset of tasks, automation raises productivity in remaining tasks

� Formally
d ln(Y =L)

dI
= ln

�
W


 L(I )

�
� ln

�
R


 M (I )

�
> 0

� Note that ln [w=
 L (I )] � ln [R=
 M (I )] is the cost di�erence btwn labor and capital/o�shoring in the
marginal task I
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Displacement also has a productivity e�ect

The overall impact on labor demand can be written as

d ln W
dI

= �
1

N � I
| {z }

Displacement
e�ect < 0

+ ln
�

W

 L(I )

�
� ln

�
R


 M (I )

�

| {z }
Productivity
e�ect > 0

Net e�ect on labor demand (seen in the wage) is ambiguous

1 Case 1: Productivity e�ect dominates displacement e�ect : 
 M (I )=R >> 
 L(I )=W .
Productivity jump big enough to overcome displacement e�ect

2 Case 1: Displacement e�ect dominates productivity e�ect : 
 M (I )=R � 
 L(I )=W :
New technologies/trade areso-so
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Automation visualized in the task model
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David Autor, MIT & NBER Automation, New Work, & Human Expertise 23 May 2024 39 / 97



Automation visualized in the task model

David Autor, MIT & NBER Automation, New Work, & Human Expertise 23 May 2024 40 / 97



Automation visualized in the task model
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Labor-Reinstating Technical Change: New Task Creation

A Non-Traditional Mechanism



New task creation

Creation of new, labor-using tasks may be counterbalancing force

1 In 19th-century Britain, rapid expansion of new industries and jobs|engineers, machinists, repairmen,
and managers (Landes, 1969, Chandler, 1977, and Mokyr, 1990)

2 In early 20th-century America, agricultural mechanization coincided with a large increase in employment
in new industry and factory jobs (Olmstead and Rhode, 2001, Rasmussen, 1982)

3 From 1940 to 2018, new tasks and job titles explain large fraction of all employment growth (Autor,
Chin, Salomons, Seegmiller, 2022)

4 In general, new tasks have in the last four decades tended to be more skill-intensive|which is both good
and bad news, but this was not always so
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New tasks and the demand for labor

� An increase in N|the creation of new tasks|raises productivity

d ln Y =L
dN

= ln
�

R

 M (N � 1)

�
� ln

�
W


 L(N)

�
> 0

which is positive from Assumption 1

� Besides its e�ect on productivity, new tasks also increase labor demand and equilibrium wages by creating
a reinstatement e�ect:

d ln W
dN

= ln
�

R

 M (N � 1)

�
� ln

�
W


 L(N)

�

| {z }
Productivity
e�ect > 0

+
1

N � I
| {z }

Reinstatement
e�ect > 0
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New tasks and automation

Creation of new tasks generates additional labor demand, raise share of labor in national income

� Total wage e�ect equals

d ln W =
�
ln

�
R


 M (N � 1)

�
� ln

�
W


 L(N)

��
dN

+
�
ln

�
W


 L(I )

�
� ln

�
R


 M (I )

��
dI

+
1

N � I
(dN � dI );

and also for the labor share, we get
dsL = dN � dI :

� Labor share stable and wages increase 1:1 w/productivityi� new tasks,N, introduced at same rate as
automation, I
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New task creation visualized in the task model
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