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Motivation



e Rising concerns about the future of labor due to the disruption of new technology
(Acemoglu and Restrepo 2019, Autor et al. 2020, Karabarbounis and Neiman
2013)

e Literature largely focuses on aggregate labor demand and supply (e.g. will tasks
be performed by K or L?)

* In practice occupations are affected differently by technological change (e.g.
Autor and Dron 2013) — substitutability vs scalability.

Q We revisit this important question (susbitutabiliy vs. scalability) in a context which
witnessed among the largest technological disruptions and structural transformations
ever observed in human history: the US during the Technological Revolution



Substitutability and Scalability
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Figure 1: Isoquants from a CES production function for a complementary (red) and substitutable
(blue) occupation in response to a fall in the price of capital r.



What We Do

e Build new database: arrival & diffusion of tech. innovations across time & space:
Source: Digitized local newspapers in the U.S. (1820-1960) (Library of Congress)
Equipment ads with pricing and Job ads

* Document the dynamic response of labor to new technology and the evolution of

county level aggregates:
Labor: rise and fall of occupations

= high frequency data; potentially more granular occ. than HISCO/Census.
» cross-validated with population census data.

County level aggregates: using the census of manufacturing we quantify the effect of
technological shocks on productivity, wages, capital, employment and the labor share.



What We Find

* New technologies between 1860-1950 reshaped labor markets by substituting
and scaling occupations.
= Heterogeneous Effects on occupations: fall (e.g. coachmen) and rise (e.g. drivers).

> Staggered DID (Time x Space Di usion in LOC and Population Census)
> Instrumenting (TBD)
e Focusing on Manufacturing Census: On average, new technologies:
> Increase employment, wages, and productivity
> Una ected labor share in manufacturing
e Build a model that rationalizes these effects (TBD)
e Help-wanted ads (demand) respond faster Census: (Lack of) Adaptability?
Counties with higher adaptability: Are richer and more employed in 2000
Show lower high—low skill polarization

e Overall: technologies reallocate labor rather than replace it.



A New Historical Database of
Technology and Occupations



A New Database

We use two data sources:

1. Library of Congress: Chronicling America
e Public domain repository of over 21 million newspaper pages published between

1756 and 1963.

* National coverage.
We extract approximately 400 thousand pages containing equipment ads and 550

thousand pages containing help wanted ads.
2. Census of population, manufacturing and agriculture for 1850-1960:

e Data on employment, wages, output and capital for the manufacturing sector.
e Detailed information on occupations and industry from the Census of population.



Technological Innovations Overview

* Overview: 123 technologies spanning 3rd century BCE {early 20th century
e Force Pump (3rd c. BCE) to the Television (1927).
* Sectors:
e Manufacturing: Steam Engine, Airplane, Assembly Line
e Agriculture: Seed Drill, Combine Harvester, Steel Plow
e Services: Telegraph, Telephone, Phonograph
Origins: Europe (England, Germany, France) — USA (19th{20th century.)

Trends:
e Manual/water power — steam — internal combustion
e Advent of electricity: Light Bulb, Electric Motor

e Rise of mass production: Assembly Line, Punch Press



Why this Time Period?

Inventions by Period and GDP per Capita Growth Rate
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Figure 2: Number and sector of inventions for 50 year time periods shown together with the average GDP per
capita growth rate. Data sources: data on inventions is from author’s calculations using the Library of Congress
(LOC), data on GDP per capita is from Maddison 2023.



Examples: Technology Ad
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Figure 3: Source: (left) The St. Mary banner. (Franklin, Parish of St. Mary, La.), November 20, 1920.;
(right) Montana farmer-stockman. [volume] (Great Falls, Mont.), December 15, 1948.
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