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Abstract

This paper explores how broadening access to doctoral education impacts Ph.D. 
and patenting outcomes. Matching the universe of Ph.D. recipients to the full count 
U.S. Censuses (1850-1940), an event study research design shows that the expansion 
in Ph.D. programs in the early 20th century increased doctorates and patentors. 
The expansion increased Ph.D. access for underrepresented groups, including 
minorities, children of immigrants, rural households, and lower socioeconomic status 
families; however, men gained more relative to women. Additional evidence suggests 
spillovers that improve patent quality and promote more inventors, including among 
non-doctorates.

Keywords: Ph.D. education expansion, Diversity, Patenting, Innovation

JEL Codes: I23, I24, O31

∗We are grateful to Ran Abramitzky, Daniel Fetter, Donna Ginther, Lawrence Katz, Petra Moser,
Heidi Williams, seminar participants at The Ohio State University, Stanford University, University
of Colorado Boulder, Harvard University, University of California Merced, University of California
Berkeley Goldman School of Public Policy, University of Houston, University of Toronto, Cornell
University, University of Carlos III of Madrid, University of Glasgow, Autonomous University of Madrid,
University of Mannheim, Virginia Tech, Tilburg University, University of Illinois Urbana-Champaign,
and participants of the 2022 Southern Economic Association Annual Meeting, 2023 NBER Investments
in Early Career Scientists: Promoting Diversity in Science Careers, 2024 Society of Labor Economists
Annual Conference, and 2023 Virtual Economic History Seminar. We also gratefully acknowledge data
on coeducational institutions from Lawrence Katz.
The authors declare that they have no relevant or material financial interests that relate to the research

described in this paper.
†Department of Economics, The University of Colorado Boulder; IZA Institute for the Study of Labor,

francisca.antman@colorado.edu
‡Department of Economics, University of Notre Dame, IZA Institute for the Study of Labor,

kdoran@nd.edu
§Department of Economics, Ball State University, xuechao.qian@bsu.edu
¶Department of Economics, The Ohio State University; IZA Institute for the Study of Labor; National

Bureau of Economic Research, weinberg.27@osu.edu

mailto:francisca.antman@colorado.edu
mailto:kdoran@nd.edu
mailto:xuechao.qian@bsu.edu
mailto:weinberg.27@osu.edu

	Introduction
	Data
	Data Sources
	Data Linkage
	Data Description
	Doctoral Research Training Programs in the U.S.
	Summary Statistics


	Empirical Strategy
	Results
	Baseline Effects of Ph.D. Program Expansion on Ph.D. Attainment
	Heterogeneous Effects by Individual Characteristics
	Heterogeneous Effects by Institution Type
	Effects by Region, Field, and Type of Institution
	Robustness Checks
	Endogeneity and Unobserved Variables
	Robustness to Matching Algorithm

	Effects of Ph.D. Program Expansion on Patenting
	Overall Patenting Results
	Results for High and Low Research Intensity Patents
	Patenting Heterogeneity by Demographic Group


	Conclusion



