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ABSTRACT: The human capital construct is deep in the bones of economics and finds 
reference by many classical economists, even if they did not use the phrase. The term 
“human capital,” seldom mentioned in economics before the 1950s, increased in usage 
starting in the 1960s. By the early 2000s, about 20% of all books concerned with 
economics mentioned the phrase human capital. In the early 1980s, about 15% of NBER 
working papers referenced human capital whereas just 6% of all economics articles did. 
Today the figure for the NBER exceeds 25% and is 20% among all economics articles. The 
concept of human capital is part of almost every field of economics. The NBER played an 
outsized role in the rise of the concept of human capital mainly because of its emphasis on 
empiricism. We explore how the NBER was an incubator of human capital research and the 
ways human capital theory transformed and broadened its research agenda. 

 

Presented at the NBER Conference on “Historical Labor Markets and Inequality,” April 1, 
2023. A previous version of this paper was presented at the session “NBER and the 
Evolution of Economic Research, 1920-2020,” 2020 AEA Meetings in San Diego CA. We 
thank our discussants: Kevin Lang at the 2023 event and James Heckman at the 2020 
meetings. Stanley Engerman provided constructive comments. Jennifer Walsh located 
Library of Congress codes for the NBER volumes; Alice Wu and Christina Zhao helped with 
the final data compilations. We dedicate the paper to Martin Feldstein, whose vision 
brought the NBER into the modern age and made 1050 Massachusetts Avenue the meeting 
place for economists and an incubator of human capital.  
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The field of human capital was not invented by National Bureau of Economic 
Research (NBER) staff members and researchers, but it was nurtured and expanded at the 
NBER. We explore how the NBER was an incubator of human capital research and the ways 
human capital theory brought the NBER into the modern era of economics.  

1. What is Human Capital Theory? 
 

Human capital theory is the notion that an investment in human beings today has a 
payoff in the future. The investment can be in education, training, health, job search, 
migration, or anything that impacts income or productivity in the future. One implication of 
human capital theory is that individuals have a capitalized value (based on their expected 
future earnings) that can be augmented through investments, as well as reduced by 
depreciation, illness, injury, or job loss. The theory expands the static notion of the value of 
skills and places it in a dynamic framework.  

When aggregated across all individuals, human capital is the economy’s stock of 
intangibles embedded in individuals.1 Human capital is the wealth of a nation separate 
from the stock of land and physical capital. Human capital theory became ascendant when 
the economic growth of many richer nations became increasingly difficult to fully attribute 
to the growth of the physical capital stock and the size of the labor force. 

The concept of human capital is the neuronal fiber that connects the two halves of 
the economist’s brain—the micro and macro. The micro advances of human capital concern 
the dimension of time, its value, and the allocation of time use over the life cycle. Human 
capital gives individuals the ability to transform time today into more productive time 
tomorrow. Getting more goods tomorrow involves borrowing from one’s own time today, 
and possibly also from the capital market.2 

Even though human capital theory has become a staple of micro theory, it was called 
into being through the macro part of the economist’s brain. The impetus was to understand 
the residual in growth accounting and the fact that increases in physical capital were 
slowing even though output was greatly increasing during the twentieth century. The fact 
that economic growth was so much higher than could be explained by increases in 
conventional inputs was apparent to many economists long before Robert Solow gave it 
mathematical precision. Deming’s (2022) recent review of research on human capital since 

                                                           
1 Intangible capital items (including software and computerized data bases, R&D, and brand equity 
and firm-specific resources) are increasingly recognized as a source of national wealth and 
economic growth (Corrado, Hulten, and Sichel 2009, and Corrado, et al. 2022). See Abraham and 
Mallatt (2022) on the measurement of the aggregate human capital stock. 
2 See Ghez and Becker (1975). 
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Becker (1962) concludes that observed measures of human capital explain at least one 
third of the variation in labor market earnings within countries and differences in human 
capital stocks may explain at least half of the variation in income per capita between 
counties. 

2. Spread of Human Capital Ideas 

The human capital construct is deep in the bones of economics and finds mention by 
many of the classical economists, even if they did not use the precise phrase. In his fourth 
definition of capital in The Wealth of Nations, Adam Smith noted: “The acquisition of … 
talents during … education, study, or apprenticeship, costs a real expense, which is capital 
in [a] person. Those talents [are] part of his fortune [and] likewise that of society” 
(emphasis added).3 Marshall noted that “the most valuable of all capital is that invested in 
human beings,” and he termed the concept “personal capital.”4 Irving Fisher used the 
precise phrase, “human capital.”5 

The phrase “human capital” was increasingly used in British publications during 
World War I to describe and often estimate the war’s toll on Europe. In the US, the term 
experienced greater usage during the Great Depression when it is encountered in 
discussions of unemployment and social insurance.  

Yet, even with these added cites, the phrase “human capital” was seldom found in 
any print materials in both countries before the 1950s. That is clear from the Google N-
Gram of Figure 1, which gives the ratio of all books and other printed material in the 
Google-books English US corpus using the phrase “human capital” to those that mention 
the word “economics.”6 We will take this ratio to mean the percentage of all books 
concerning economics that reference “human capital.” 

                                                           
3 See the discussion in Spengler (1977). The quotation is from Smith (1776), Book II, Chapter 1. 
4 Marshall added: “and of that capital the most precious part is the result of the care and influence of 
the mother, so long as she retains her tender and unselfish instincts and has not been hardened by 
the strain the stress of unfeminine work.” (Marshall 1890, book VI, chapter IV, section 3). In fact, 
Marshall even proposed limitations on the working hours of laborers to enable parents, especially 
mothers, to have more time to spend with their children (see Marshall 1890, book VI, chapter XIII, 
section 15). Although the first part of the Marshall quotation is often used (it is given at the start of 
Becker’s Human Capital), the rest of the sentence is not. 
5 Fisher (1897). This discussion and the references draw on Kiker (1966). 
6 The graph gives the ratio of books and other printed material in the corpus that use the phrase 
“human capital” to those that use the word “economics.” One cannot search for all material that 
uses the word “economics” and that also contained the phrase “human capital.” But no books that 
were randomly searched that used the phrase “human capital” did not have the word “economics” 
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In 1950, only about 0.1% of all books concerning economics referenced “human 
capital.” Astoundingly, when the series ends in 2019, around 18% did. The human capital 
series increases almost continuously from around 1958. The peak around 2005 is robust to 
the use of various corpuses (e.g., British English). The sharp rise in the 1990s may be 
indicative of a realization that rising inequality was due, in part, to the increased returns to 
human capital. The subsequent decrease is less easily explained. It should also be noted 
that an N-Gram of the term “education,” although many times the magnitude of “human 
capital,” does not reveal as large an increase in the late 1950s. The term “business cycle,” of 
great importance in the early history of the NBER, was far more popular in economics until 
around 1970 when, according to the Google books search displayed in Figure 1, the term 
“human capital” surpassed “business cycle” in importance. Today three times the fraction 
of economics books use human capital relative to business cycle. 

It should come as no surprise that the concept of human capital was known and 
discussed throughout the history of our profession. The question is why the phrase did not 
become a serious part of the economists’ jargon until the late 1950s and why it took so long 
for the phrase to be widely used.7  

We use the term today as if it were always part of our lingua franca. But it wasn’t. 
Not that long ago, even economists scoffed at the notion of “human capital.” As Theodore 
Schultz noted in his American Economic Association presidential address in 1961, many 
thought that free people were not to be equated with property and marketable assets 
(Schultz 1961). To them, that implied chattel slavery. 

In Human Capital (published first in 1964 and preceded by his 1962 Journal of 
Political Economy article, “Investment in Human Capital”), Gary Becker admitted that he 
hesitated to use the term “human capital” as the title of the book and employed a long 
subtitle—A Theoretical and Empirical Analysis, with Special Reference to Education—to 
guard against criticism (Becker 1964). Becker noted that “passions are easily aroused on 
this subject,” and he offered several reasons why.  

                                                                                                                                                                                           
in the pages available on Google. The addition of other terms, such as “personal capital,” has little 
impact on the series. 
7 There is also a question whether the term took on new meaning especially by those at the NBER. 
The phrase had been used in a variety of ways before the 1950s. One was to estimate the losses of a 
nation during war; another was to measure the losses to certain individuals in periods of rapid 
technological change. But there was little or no discussion of the act of investment to produce 
human capital. It was rare to encounter statements whether human capital was specific to an 
occupation and to a firm, or whether it was more generally demanded. In fact, virtually all the 
additions to the concept made by Becker, Mincer, Schultz, and others in the 1950s and early 1960s 
were novel innovations.  
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Many in the early 1960s viewed education as serving a multitude of purposes that 
went beyond increasing future income. Education has cultural aims, it uplifts, and it gives 
meaning to life. The idea that education was undertaken primarily to increase income was 
seen by many as base and disreputable.  

Becker also mentioned another factor, one that went in the opposite direction. The 
derision of the term human capital was not just that education was largely for economic 
gain. It was that economists had not proven that the relationship between economic gain 
and education was causal since the correlation of education with ability or parental income 
could produce major biases. Therefore, some were revulsed at the notion that education 
was mainly for economic gain and others questioned that the gain was caused by 
education. 

Yet, by the third edition of Human Capital, published in 1993, Becker marveled that 
the phrase and concept had gained traction in economics, and across a variety of academic 
fields and by the general public. The Google N-Gram of Figure 1 gives credence to that 
statement. Between the publication of the first and the third editions of Human Capital, the 
use of the phrase in books that mentioned economics had increased more than seven times 
and was found in 9% of books mentioning economics. The phrase had lost its offensiveness 
and had caught on. 

But it is not clear what enabled the phrase to lose its negative press. Perhaps it was 
the greater acceptance of the economic model for providing insights into many areas of 
“non-market” behaviors including marriage and cohabitation, fertility, child rearing, crime, 
and education (Becker 1976). Perhaps it was stronger causal evidence that education 
actually boosted earnings (even as it elevated the soul).8 Perhaps, in addition, economists 
and economics became more respectable (actually, banish the thought).  

“Human capital” as a concept was, according to this logic, called into being by 
various changes in the economy. As Schultz noted, the “unexplained rise in the economic 
value of man” (1972, p. 1) needed an explanation. Furthermore, the greatly increased use of 
the term in the 1990s was necessitated by vastly increased income and wage inequality in 
the US and elsewhere coinciding with rising economic gaps by educational attainment. 
Human capital had become more fashionable because it was needed to help explain various 
aspects of the economy in the modern era, such as labor productivity changes.9 

                                                           
8 See the summary in Card (2001). 
9 Holden and Biddle (2017) discuss the impact that the human capital concept had on education 
policy in the US beginning in the early 1960s. Engerman (1971) is an early economic history paper 
that discusses the role played by human capital formation to economic growth. 
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3. The Early Human Capital Incubators of the NBER 

a. Early Macro Incubators 

The NBER played an outsized role in many facets of the rise of the concept of human 
capital and in its measurement. In large part this was because of the critical importance of 
empiricism at the NBER ever since its founding.  

As Becker noted in his preface to the first edition of Human Capital in 1964: “The 
origins of this study can be traced … to the finding that a substantial growth in income in 
the United States remains after the growth in physical capital and labor has been accounted 
for.” That is, the subject was motivated by a need to understand the “residual” in economic 
growth estimates. 

NBER researchers were among the first to notice that changes in physical input 
measures could not explain changes in aggregate output (see Griliches 1995 on the 
discovery of the residual). Many at the NBER, including Stigler (1947) and Abramovitz 
(1956), breathed empirical life into these theoretical notions.10 Kendrick’s important work 
on productivity trends (Kendrick 1961), discussed the notion of human capital, which he 
termed “investment in persons,” and in chapter 4, “Productivity and Economic Growth,” he 
considered the potential importance of education and health to productivity. But, because 
his book was on productivity trends in separate industries and data on the education and 
health of workers by industry over time did not exist, Kendrick could not incorporate these 
inputs into his analyses. The job of adding the role of education to aggregate productivity 
measures was left to others, such as Edward Denison (1962). 

In his work on the capital stock, Kuznets bemoaned that “the concept of capital 
formation … was too narrow” and that conventional ways of measuring capital understated 
it. “For many purposes—particularly the study of economic growth over long periods and 
among widely different societies—the concept of capital and capital formation should be 
broadened to include investment in the health, education, and training of the population 
itself, that is, investment in human beings” (1961, p. 390; emphasis added).  

The study of human capital gave NBER research on productivity and growth a 
means to comprehend the mystery of the residual. It connected the world of 
macroeconomics and financial capital with that on investments in people. 

b. Early Micro Incubators 
                                                           
10 Griliches notes that Copeland (1937) provided the earliest attempt to express an index of outputs 
divided by inputs. Stigler has written that his own empirical work on the subject was probably the 
first ever. 
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Becker’s preface to Human Capital included a second motivation for the study 
human capital: “the importance of education in the promotion of economic development.” 
Oddly, few NBER studies before 1962 mention education at all. The neglect seems odd 
since educational advances in the US were already enormous, both in absolute terms and 
relative to educational improvements in other nations (Goldin and Katz 2008). The US had 
been a leader in the education of its people. How could NBER researchers have neglected 
such an important part of the US economy?  

One reason concerns measurement. Until the publication of the 1940 US population 
census, there were no national data available that could reveal the relationship between 
earnings and education. But there were a host of other data that could have been mined on 
the increase of educational inputs and their role in enhancing skill. See, for example, the 
many series in Goldin and Katz (2008) from the US Office (Bureau) of Education that chart 
the expansion of education, as well as those that use occupational wage data and the 1915 
Iowa state census containing micro-data on earnings by education level.  

Another possibility for the absence of an NBER study of education is that NBER 
research was steered toward the issues that had occupied the minds of its leaders Wesley 
Clair Mitchell, Arthur Burns, and Solomon Fabricant. Until the late 1950s, these did not 
include areas such as education, health, training, and other aspects of the labor market, 
although several important publications early in NBER history concerned international 
migration and labor unions.11 

There was one important exception, and that study used data that were part of a 
survey by the US Department of Commerce that eventually spanned the years 1929 to 
1936. The data had been collected to inform national income statistics and provide better 
estimates of the incomes of those in private professional practice. The project that used 
these data became the most controversial published book in the history of the NBER.  

The initial author was Simon Kuznets, whose interest in the data concerned national 
income statistics. But Kuznets was preoccupied with his other studies at the NBER and 
hired a research assistant to help with the study. That researcher was Milton Friedman, 
who would become among the most important economists of the twentieth century.  

Friedman had already earned an MA at the University of Chicago and then worked in 
Washington, DC on New Deal projects.12 He became a staff economist at the NBER in 1937. 

                                                           
11 Blank and Stigler (1957) on the demand and supply of scientific personnel was somewhat of an 
aberration. It was not apparently motivated by productivity concerns and was funded by the NSF.  
12 Milton Friedman appears as a member of the NBER research staff with the 1937 Report of the 
Executive Director. 
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The study with Kuznets, Income from Independent Professional Practice (1945), became 
Friedman’s PhD dissertation at Columbia University, which he earned around 1940. But the 
NBER volume was delayed for four years in large part due to a dissent by one of the NBER 
directors, although also because of the exigencies of the war.13 

The research was important in a host of ways. It introduced the concepts of 
permanent and transitory income and it grappled with many of the issues at the heart of 
human capital theory, including investment under uncertainty, the financing of strangers, 
“equalizing differentials,” “non-competing groups,” and the reasons for variability in 
individual professional incomes as well as differences in earnings across professions.14 
Many of Friedman’s key lifetime insights were nascent in this early work including income 
contingent loans to finance occupational training and the theory of the consumption 
function.  

The volume had a seminal impact on another great mind of human capital 
research—Jacob Mincer. That influence came up in an interview one of us (Goldin) did with 
Mincer in 2002.15 The story, of how Mincer in 1957 saw the “human capital” light and its 
impact on his life, was told by Mincer as follows.  

Mincer: [The Friedman and Kuznets] work had a very big impact on me … [As a 
graduate student] at Columbia my interest was in wage determination … I was 
approaching it like a Bureau person by looking at various comparisons — by industry, 
occupation, age, sex, race. I had chapters along those lines. A fellow student of mine … 
suggested looking up [Income from Independent Professional Practice]. When I read this 
book it took me back to Adam Smith and then I realized that all the comparisons I was 
making had as a basic principle education and age. If you pushed the comparisons, each 
one of them had underlying differences in human capital. 

                                                           
13 All NBER publications had to undergo NBER Board review, and one member of the Board (C. 
Reinhold Noyes) disagreed with the Friedman and Kuznets conclusion, particularly the discussion 
in chapter 4, that supply restrictions for doctors (due to the American Medical Association) 
increased the earnings of physicians above those of dentists, who faced fewer entry restrictions. 
See, also, a letter from Mitchell to Burns, from the Duke University archives, that shows Mitchell’s 
agreement with Noyes and his lack of confidence in Friedman. The letter is cited in Edward Nelson’s 
book on Milton Friedman (Nelson 2020). 
14 “A young man must not only have the ability to practice a profession and must not only want to 
enter it; he must also be able to finance his training and be cognizant of opportunities; and both 
entry into the profession and his success in it will be greatly facilitated if he has the proper 
background and connections. ... Unlike high returns on capital invested in machinery, high returns 
on capital invested in professional training need not lead to an increase in investment. Capital 
invested in human beings is not separable from the individual and cannot be bought and sold on the 
open market.” (Friedman and Kuznets 1945, p. 391). 
15 See NBER Historical Archives, Oral Histories of the NBER, 
https://data.nber.org/nberhistory/jacobmincer/Mincer_interview.pdf 
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Goldin: Would you have used that term, “human capital” at that point? 
Mincer: Yes, I used it immediately … This was like a revelation. That same afternoon … I 
had this principle established, written out and shown with empirical data. My sponsor, 
[Harold] Barger, immediately said “this is great” and sent a copy to Ted Schultz. I didn’t 
know there was a whole industry brewing in Chicago involving economic growth and 
human capital … It took me [just] a few days to turn around all the material I had into 
an organized analysis of wage differentials. I then got the offer from Ted Schultz to 
come to Chicago for a post-doctoral fellowship … [It was] 1957 … I immediately went 
to Chicago.16 

4. The Flowering of Human Capital at the New York City NBER 

The NBER was enabled to explore education and human capital in large measure 
because of several grants from the Carnegie Corporation. A Carnegie grant was first 
mentioned in the 1958 NBER annual report as funding Becker’s research on the returns to 
education. Becker later credited the grant and other NBER support with why he took a job 
at Columbia and the NBER rather than a higher-paying one at Chicago, after completing his 
PhD at Chicago. “For twelve years I divided my time between teaching at Columbia and 
doing research at the Bureau. My book on human capital was the outgrowth of my first 
research project for the Bureau.”17 

A Carnegie grant also funded an event, sponsored by the Universities-NBER 
Committee for Economic Research and held in 1961, called “The Exploratory Conference on 
Capital Invested in Human Beings.” The planning committee included, among others, 
George Shultz (chair), Theodore Schultz, Robert Solow, and Gary Becker.  

The resulting volume, published as a special supplement in the Journal of Political 
Economy, foretold the outpouring of research on human capital that was to come. As Selma 
Mushkin, one of the participants, surmised: “A theory of human capital is in the process of 
formulation” (Mushkin 1962, p. 129). 

Looking back, the conference contained the “Who’s Who” of human capital. The 
volume opens with Schultz’s overview of the subject and continues with a star-studded 
cast: Becker on human capital, Mincer on on-the-job training, Sjaastad on migration, Stigler 
on modern search theory, Weisbrod on education, Denison on economic growth and 

                                                           
16 Mincer’s doctoral dissertation, “A Study of Personal Income Distribution,” was summarized in 
Mincer (1958) and grew into his critically important book Schooling, Experience, and Earnings 
(1974). 
17 Becker mentions this in his Nobel statement: https://www.nobelprize.org/prizes/economic-
sciences/1992/becker/facts/ 
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augmented labor, and Mushkin on health—the human capital Oscars and Emmys rolled 
together!18 

By 1970, research on human capital had become sufficiently important that John 
Meyer, then the president of the NBER, asked Schultz to head one of the Fiftieth 
Anniversary colloquia. Its purpose was to assess the human capital efforts of the NBER and 
to evaluate the future. The Human Resources Colloquium was held in 1971 and was 
published in Schultz (1972).  

Another NBER conference on human capital was organized by Schultz (1974) and 
published as a special issue of the Journal of Political Economy. The volume was titled 
“Marriage, Family, Human Capital, and Fertility” and added a host of new subjects that were 
informed by human capital and featured newly minted researchers, including James 
Heckman, Arlene Leibowitz, and Sol Polachek. 

Prior to the 1962 volume, just a handful of NBER pieces directly related to human 
capital subjects and notions. We just mentioned the Friedman and Kuznets volume. 
Research on fertility was begun by Easterlin (1962) in a short piece that presaged his 
important work on the baby-boom and his theory of fertility cycles. Easterlin (1968) is a 
major work tying together the business cycle side of the NBER with the emerging one 
relating to fertility, family, and human capital more generally. 

Becker presented an early version of his work on fertility at a Universities-NBER 
conference and published as an NBER volume (Becker 1960). According to Becker, his 
paper was savaged by all except Kuznets, who also gave a paper at the conference.19 Becker 
was grappling with an explanation for long-run changes in fertility. He had not yet worked 
out the model in his piece with H. Gregg Lewis (Becker and Lewis 1973) on the “quality-
quantity” tradeoff and a comparison of the two papers shows how human capital theory 
altered Becker’s thinking on the subject.  

We would be remiss if we did not mention the work by NBER researchers on 
slavery. The now-famous paper by Alfred Conrad and John Meyer, published in the Journal 
of Political Economy in 1958, was originally presented at a Universities-National Bureau 

                                                           
18 Schultz (1962), “Reflections on Investment in Man,” opens the volume. The others in the volume 
are in order: Becker (1962), Mincer (1962), Sjaastad (1962), Stigler (1962), Weisbrod (1962), 
Denison (1962), and Mushkin (1962). 
19 See NBER Historical Archives, Oral Histories of the NBER, 
https://data.nber.org/nberhistory/oralhistories2.html . Becker did not ingratiate himself with the 
demographers and sociologists by beginning his paper remarking on “the inability of demographers 
to predict western birth rates accurately in the postwar period ...” 
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Committee on Economic Research conference.20 Although Conrad and Meyer did not use 
the phrase “human capital,” they did use the term “slave capital.”  

After the early 1960s, NBER work in various fields began to blossom under the 
direction and guidance of senior NBER staff members Becker, Victor Fuchs, F. Thomas 
Juster, and Mincer. In 1967 a program on health under the direction of Fuchs was 
announced with research contributions by Michael Grossman.  

By 1970—the NBER’s fiftieth anniversary—the list of human capital researchers 
who spent extensive or limited periods at the NBER expanded to include V.K. Chetty, Barry 
Chiswick, Carmel Chiswick, Isaac Erlich, Albert Fishlow, Gil Ghez, Reuben Gronau, Sherwin 
Rosen, Jim Smith, Lewis Solmon, and Robert Willis. Some were short-term research fellows 
in residence from other institutions; others were graduate students at Columbia. Still 
others were Columbia and Baruch graduate students and faculty, whom we shall not 
separately enumerate, who spent part of their days at the NBER, just as graduate students 
and faculty in the Cambridge and Boston area did so more recently. 

Jacob Mincer’s influential 1974 NBER book, Schooling, Experience, and Earnings 
deserves special mention for pioneering the human capital earnings function. Mincer 
posited and documented a positive linear relationship between log earnings and years of 
schooling and a positive but concave (quadratic) relationship between log earnings and 
years of (potential) labor market experience. Mincer interpreted the positive labor market 
returns to schooling and to experience as reflecting returns to general human capital 
investments with the concave experience-earnings profile arising from initially high and 
then declining on-the-job training investments over the course of a career.21  

Mincer and Polachek (1974) extended the human capital earnings function 
approach by examining the role of women’s labor market discontinuity. Breaks in women’s 
employment altered their optimal choice of occupations and that served to explain some 
part of the gender earnings gap.  

The work of Gil Ghez and Gary Becker on the allocation of time also merits special 
notice. Their co-authored book, The Allocation of Time and Goods over the Life Cycle, was 

                                                           
20 The event was held in 1957 at Williams College. The resulting volume (known as “volume 24”) 
contains classics in economic history, but not the piece by Conrad and Meyer, possibly because they 
preferred publication in the Journal of Political Economy. Another paper on slavery, by Robert 
Evans, was published in Aspects of Labor Economics (Universities-National Bureau Committee for 
Economic Research 1962). 
21 See Bhuller, Mogstad, and Salvanes (2017) for a reassessment and test of the underlying 
assumptions behind the Mincerian human capital earnings function. 
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foundational and became the bedrock for many of the human capital theory developments 
that followed, as well as for Becker’s work on the family.22 

5. Transforming the NBER 
 
a. Book publications and “human capital” 
 

We previously noted the apparent paucity of research at the NBER on human capital 
until the early 1960s. But that may be misleading since the use of a catchword or phrase 
may indicate that a basic element had been discovered, not that the subject was entirely 
unknown. Biologists, for example, knew that various traits were inherited, but the use of 
the term “genetics” gained traction only after a key set of discoveries. Tracking the term 
“genetics” would miss various turning points in the intellectual journey of the discipline. 
Tracking “human capital” might do the same. 

Therefore, in tracking NBER research from its inception in 1920, we have searched 
for topics that are associated with human capital research. These include education, labor, 
health, migration, women, children, demography, fertility, marriage, the family, and 
economic inequality. 

NBER research, today, is disseminated through working papers, seminars, 
conference volumes, and other books. In the past, NBER research was circulated mainly in 
volume form. The “occasional research paper” series was begun in December 1940 and was 
continued by “Explorations in Economic Research” in 1974, during John Meyer’s tenure as 
NBER president.23 Shorter pieces in collected volumes have existed from the 1920s with 
different sponsors and interests, including the Conference on Research in Income and 
Wealth and the Universities-National Bureau Committee for Economic Research.  

The most convenient way to track the content of NBER volumes since 1920 is to use 
existing coding schemes, of which the most extensive is that of the Library of Congress 
(LoC). We have looked up codes for all 1,269 NBER published volumes (excluding working 
papers) from 1920 to 2019 listed on the NBER website.24 Subtracting duplicates, internal 
documents, and other items that do not have LoC codes, results in 819 volumes. (These 
codes are not listed with NBER books, but JEL codes have recently been added.) We also 
used our knowledge of the volume content (see Appendix). The results are shown in Figure 
2, part A. In Figure 2, part B we use the NBER website to search all NBER book chapters 

                                                           
22 Ghez and Becker (1975) and Becker (1981). See also Heckman (2014). 
23 The original “occasional paper” series appears to have ended with #119 in 1972. 
24 The entire occasional working paper series has one LoC code and is numbered from 1 to 119. 



 12 

from 1958 to 2022 for the term “human capital.”25  

Therefore, we have two complementary measures of research on “human capital” in 
NBER volumes. The first gives the human capital content of NBER volumes from 1920 to 
2019. The second gives the fraction of book chapters that reference human capital as a 
phrase. The first series is broad and covers a long period; the second is more directly 
focused on “human capital.” Because of the small number of observations for NBER 
volumes, we use ten-year bins in part A but five-year bins for part B. 

About 37% of all NBER volumes today are concerned with material related to the 
human capital construct. The fraction was around 10% from the 1930s to the 1970s. A 
clear exception to the trend is the 1920s when about 27% were in the group. But there 
were only 16 books in that decade and most with human capital content concerned 
immigration, a hot topic during the 1920s period of immigration restriction. Another break 
is with the 1940s when many volumes concerned subjects related to WWII. The main 
takeaway is that human capital topics were not high on NBER researchers’ lists until the 
1970s but then became so, especially in the 1990s. 

The book chapters show a clear increase in the 1970s and then a slight decrease as 
the NBER established a large number of programs that would be only tangentially 
concerned with human capital. Somewhere between 15% and 20% of NBER book chapters 
have mentioned human capital ever since 1978 with an increase in the mid-1990s, similar 
to that seen in the Google N-Gram with more research on inequality and the role of human 
capital. Interestingly, since the late 1990s about the same fraction of books in economics 
reference human capital as a phrase as do chapters in NBER volumes. 

b. Articles, working papers, and “human capital” 

NBER publications shifted decisively in favor of working papers after the 1970s. The 
official NBER working paper series was begun in June 1973 with Finis Welch’s piece on 
“Education, Information, and Efficiency.” Around 1977, with the transition from John Meyer 
to Martin Feldstein, new program names began to be attached to the working papers.  

A direct comparison can be made between NBER working papers and all published 
articles using search routines in EconLit and JSTOR. We have categorized NBER working 
papers and all published articles two ways. In one, we use the EconLit search engine to 

                                                           
25 Although most of the entries are actual book chapters, some items are front material and various 
portions of a volume. The NBER website calls them all “chapters.” Most of the entries in the 
“monograph” series are not searchable since they are not posted as full text. We begin with 1958 
because before then, the term “human capital” was rarely, if ever, used. 
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categorize both NBER working papers and all published articles and working papers. 
Because EconLit does not have the full text, the search can only be done using the title, 
abstract, and the Journal of Economic Literature (JEL) code. The results for the search term 
“human capital” are given in Figure 3 in five-year bins from 1990, when EconLit began to 
categorize NBER papers, to 2019. 

We also use the NBER website and JSTOR to search across the full text for all 
published articles (in English in economics journals) from 1978 to 2022 and those results 
are shown in Figure 4. 

The fraction of all NBER working papers that use the term human capital in the title, 
abstract, or JEL code increased from just under 4% to 10% across the past three decades. 
The human capital phrase does not increase as much for all published articles and working 
papers, rising from around 3.5% to 6%. Working papers in the NBER series should have a 
higher fraction with the term human capital than all economics papers since NBER working 
papers generally do not include pure theory pieces. The more rapid increase, however, is of 
interest.  

The longer series in Figure 4 that searches over the full text reveals, not 
surprisingly, a higher share using the term human capital. Interestingly, although the trend 
is similar to that in Figure 3 for the period of overlap, Figure 4 reveals that the NBER began 
operations in Cambridge in 1978 with a larger number of groups and associates in the 
human capital area but was then diversified, adding many associates in finance, 
productivity, and international finance, for example. The fraction of NBER working papers 
referencing human capital actually declined in the 1980s, while that for all published 
articles increased. Yet, by 2022 around 27% of all NBER working papers referenced the 
term human capital, whereas 20% of all economics articles did. 

6. The Human Capital Takeoff at the NBER  

What accounts for the takeoff in NBER human capital publications relative to all in 
economics? Is it due to a change in the composition of NBER researchers or have NBER 
researchers across fields turned their attention more to human capital? We believe it is the 
latter, but we do not yet have a full answer.  

In 1977, the NBER relaunch in Cambridge, MA under Martin Feldstein led to a 
reorganization with a focus on research programs, each with an ability to appoint NBER 
affiliates. The initial programs were in seven areas: Development of the American 
Economy; Economic Fluctuations and Growth; Health Economics; Labor Studies; 
Productivity; Monetary Economics; and Tax Policy (later renamed Public Economics). The 
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rapidly growing network of NBER affiliates, NBER program meetings, conferences, working 
groups, and the NBER Summer Institute all served during the last 40 years to create 
stronger connections among empirically-oriented scholars in economics and helped spread 
and foster advances in human capital research.   

The NBER, today more than a century old, now has 20 formal research programs 
and 14 working groups, fostered first by Martin Feldstein and then by James Poterba. The 
Labor Studies, the Economics of Aging, Children, Development Economics, the Economics 
of Education, and Health Care programs helped catalyze research on core human capital 
issues. But these new program areas were also a way to attract federal research funding. 
NBER working groups in Behavioral Economics, Cohort Studies, Economics of Crime, 
Personnel Economics, and Urban Economics incorporated a broader range of scholars and 
human capital topics into the NBER network.  

Increased federal research funding for economists through the National Institutes of 
Health (including the National Institute of Aging and National Institute of Child Health and 
Development) and the Institute for Education Sciences helped galvanize economic research 
on human capital that spanned the life cycle. Research flourished on the role of the in utero 
environment, early childhood education, health investments, K-12 and higher education, 
adult learning, retirement, aging, and life expectancy—human capital from womb to tomb. 

NBER researchers, such as David Wise of the NBER Aging program, Caroline Hoxby 
of the NBER Economics of Education program and Janet Currie of the NBER Children’s 
program, have played key leadership roles in facilitating research expansions into new 
human capital areas. 

7. Discussion and Conclusion 

The human capital revolution incubated at the NBER in mid-twentieth century by 
scholars such as Milton Friedman, Gary Becker, and Jacob Mincer has greatly influenced 
and enriched economic research and policy analysis in the late twentieth and early twenty-
first centuries. NBER-affiliated researchers have shown that shifts in the demand for skills 
stemming from technological change, combined with increased access to educational 
opportunities, have been central to shifts in the wage structure, earnings inequality, and 
cross-country differences in inequality (Autor 2014, Freeman and Katz 1995, Goldin and 
Katz 2008, Katz and Murphy 1992). They have studied the role of human capital and 
discrimination to understand racial inequalities (Bayer and Charles 2018, Card and 
Krueger 1992, Derenoncourt, et al. 2022, Lang and Manove 2011, Margo 1990). They have, 
as well, been central players in debates over the role of signaling versus human capital in 
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explaining educational investments and labor market returns to schooling (Angrist and 
Krueger 1991, Aryal, Bhuller, and Lange 2022, Weiss 1988).  

Research has flourished on the importance of early childhood education and 
environments for long-run economic outcomes and broadened the human capital 
perspective to examine the development and returns to social and emotional skills (Cunha 
and Heckman 2007, Currie 2011, Deming 2017, Heckman 2008, Heckman, Pinto, and 
Savelyev 2013).  

Access to large administrative, linked longitudinal data sets from Census and the 
Internal Revenue Service has enabled researchers to build on the conceptual insights of 
Becker and Tomes (1979). The result has been a better understanding of the determinants 
of, and geographical and racial variation in, intergenerational mobility (Chetty et al. 2014, 
Chetty et al. 2020). These huge administrative datasets have also furthered the human 
capital revolution by permitting more compelling empirical analyses of the long-run causal 
impacts of educational interventions and childhood neighborhood environments (Chetty et 
al. 2011, Chetty and Hendren 2018, Chetty, Hendren, and Katz 2016). 

The fruits of the human capital revolution are clear in the range of papers presented 
at the NBER’s Summer Institute. One entire week of the Summer Institute in recent years 
has been devoted to research on labor markets, children, education, development 
economics, economics of crime, health economics, health care, gender in the economy, and 
aging.  

Mainstream public economics research now engages with the implications of human 
capital investments for optimal tax policy (Stantcheva 2017) and for the welfare analysis of 
tax and expenditure policies. At the 2019 Summer Institute, a paper by Hendren and 
Sprung-Keyser (2020) demonstrated that government programs that expand investments 
in children from low-income families provide the highest measured social return to public 
funds. 

 Macroeconomic research at the NBER has also been infused with human capital 
ideas. These include improvements in the measurement of the contribution of human 
capital investments to cross-country income differences (Mankiw, Romer, and Weil 1992, 
Jones 2016) and the central role of search models, building on Stigler (1962), for 
understanding unemployment and labor market fluctuations. 

We have demonstrated the greatly increased importance of human capital research 
across all economics publications and its even greater increase for volumes and papers 
issued by the NBER. We have also indicated the ways that human capital research at the 
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NBER was influenced by the dedication of NBER researchers to empirical research and how 
research on human capital brought the NBER into the modern age of economics. 

At the end of NBER’s first century, we can confidently say that we are all human 
capitalists now.  
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Figure 1: Human Capital and Business Cycle Google N-Grams of US Books: 1900 to 2019  

 

 

Source: Google N-Gram using the American English 2019 corpus with no smoothing and 
case insensitive. 

Notes: The graph gives the number of books mentioning human capital (business cycle) 
divided by those mentioning economics. Because almost all books that mention either 
human capital or business cycle also mention economics these graphs give the approximate 
fraction of all books that mention economics that also mention either human capital or 
business cycle. Three-year centered moving averages are shown. 
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Figure 2: NBER Volumes, 1920 to 2019, and Book Chapters: 1978 to 2022 

A. NBER Volumes Concerning “Human Capital” Subjects 

B. NBER Book Chapters Referencing “Human Capital” 

 

Sources and Notes: See Appendix. 
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Figure 3: Fraction of NBER Working Papers and All EconLit Papers (Published Articles and 
Working Papers) Mentioning “Human Capital” (not full text): 1990 to 2019 

 

 

 

 

Source: EconLit search engine. See Appendix. 

Notes: “NBER Working Papers” gives the results for (“Human Capital” + “NBER Working 
Paper”) divided by (“the” + “NBER Working Paper”) as words/phrases used in the title or 
abstract of the working paper. “All Papers” gives the results for (“Human Capital”) divided 
by “the” as words/phrases used in the title or abstract of the paper and is computed for all 
published articles and working papers in EconLit. The number of NBER working papers 
from 1990 to 2019 is 23,036. The total number of economics journal articles and working 
papers catalogued by EconLit from 1990 to 2019 is 1,007,473. Information in EconLit on 
NBER publications is not available after 2019, at the time of this writing. 
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Figure 4: Fraction of NBER Working Papers and All Published Articles Mentioning “Human 
Capital” (in full text): 1978 to 2022 

 

 

 

 

Sources: NBER website; JSTOR. 

Notes: All working papers on the NBER website were searched for the term “human capital” 
anywhere in the paper. All articles meeting certain criteria were searched on JSTOR for the 
term “human capital” anywhere in the paper. The criteria were: articles in English, in 
“content I can access,” and searched only in the (183) economics journals.  
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Appendix 

A. NBER Volumes (Figure 2, parts A and B) 

NBER volumes are not fully searchable on the NBER website. Chapters in conference 
and other volumes are searchable, and we use the NBER search routine to identify chapters 
that mention “human capital” (Figure 2, part B). We have searched 4,665 chapters, which 
include front matter and references. 

The classification of NBER volumes (Figure 2, part A) was done differently. To 
categorize NBER volumes beginning with the first in 1920, we have collected all Library of 
Congress (LoC) catalogue numbers for the volumes. (NBER staff have recently assigned JEL 
codes.) Note that NBER occasional papers are generally not coded under the LoC system.  

We have coded 819 books. There were 1,270 books and occasional papers listed on 
the NBER site across the years shown to 2019 when we began the project. We eliminated 
repeat entries in the NBER system to the best of our ability. 

The LoC coding scheme is a reasonable, but imperfect, device to code economics 
books. We have used the following LoC codes to indicate relevance to the concept of 
“human capital.” The topics/words included are: labor, labor force, employment, 
compensation, health and disability, demography, income inequality, marriage, the family, 
women, children, human physical growth, scientific personnel, time use, pensions (but not 
savings and Social Security separately), and unions. The LoC codes used are as follows: 

LoC Number Content for “Human Capital” Designation 
E1  History of the Americas, relevant portions 
H11  Social Sciences, only if Labor Force, Employment, Servants, Compensation 
HA  Health and disability, not Social Security; Health care, but not health costs 
HB848-3697 Demography 
HC106  Most listings, but not exclusively national income 
HC110  Income inequality 
HD4801-8943 Labor; not housing and not business cycles 
HQ  Marriage and the family 
HV  Items regarding women and children 
GN  Anthropology (human physical growth) 
JV6001-9480  Migration 
L  Education 
Q1  Scientific personnel 
RA  Medicine and the state 
TX  Home economics 
All other codes are treated as not having “Human Capital” content. 
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B. NBER Working Papers and All Published Articles (Figure 3) 

The EconLit search engine was used to find mention of the phrase “human capital” 
and “NBER Working Paper” in all working papers deflated by the number of working 
papers that mention the “NBER Working Paper.” EconLit uses a limited number of fields 
(articles are not available to the coders): title, abstract of the article, and the JEL codes for 
the article. Therefore, counts of the term “human capital” will be understated for articles 
that use the phrase if it was not mentioned in the title or abstract or JEL code. Note that just 
two JEL codes (E24; J24) list the phrase “human capital” and any paper listing either of 
these codes will be included in the human capital group. EconLit provides JEL codes for 
NBER working papers only after 1990.  

The fraction of all published articles referencing “human capital” is computed from 
EconLit by counting all articles with “the” in the abstract, title, or those having a JEL code 
(the presumption is that the number will be all articles). The numerator is the number that 
use the phrase “human capital” in the abstract, title, or JEL code and “the,” to make certain 
that no articles omitted in the denominator are in the numerator. 

C. NBER Working Papers and All Published Articles and Working Papers, Full Text 
Search, 1978 to 2022 (Figure 4) 

All working papers on the NBER website were searched for the term “human 
capital” anywhere in the paper. All articles meeting certain criteria were searched on JSTOR 
for the term “human capital” anywhere in the paper. The criteria were: all articles in 
English, in “content I can access,” and only in the (183) catalogued economics journals. 
There were 224,424 articles searched on JSTOR from 1978 to 2022. There were 31,066 
NBER working papers searched on the NBER website. 
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ABSTRACT: The human capital construct is deep in the bones of economics and finds reference by many classical economists, even if they did not use the phrase. The term “human capital,” seldom mentioned in economics before the 1950s, increased in usage starting in the 1960s. By the early 2000s, about 20% of all books concerned with economics mentioned the phrase human capital. In the early 1980s, about 15% of NBER working papers referenced human capital whereas just 6% of all economics articles did. Today the figure for the NBER exceeds 25% and is 20% among all economics articles. The concept of human capital is part of almost every field of economics. The NBER played an outsized role in the rise of the concept of human capital mainly because of its emphasis on empiricism. We explore how the NBER was an incubator of human capital research and the ways human capital theory transformed and broadened its research agenda.



Presented at the NBER Conference on “Historical Labor Markets and Inequality,” April 1, 2023. A previous version of this paper was presented at the session “NBER and the Evolution of Economic Research, 1920-2020,” 2020 AEA Meetings in San Diego CA. We thank our discussants: Kevin Lang at the 2023 event and James Heckman at the 2020 meetings. Stanley Engerman provided constructive comments. Jennifer Walsh located Library of Congress codes for the NBER volumes; Alice Wu and Christina Zhao helped with the final data compilations. We dedicate the paper to Martin Feldstein, whose vision brought the NBER into the modern age and made 1050 Massachusetts Avenue the meeting place for economists and an incubator of human capital. 

The field of human capital was not invented by National Bureau of Economic Research (NBER) staff members and researchers, but it was nurtured and expanded at the NBER. We explore how the NBER was an incubator of human capital research and the ways human capital theory brought the NBER into the modern era of economics. 

1. What is Human Capital Theory?



Human capital theory is the notion that an investment in human beings today has a payoff in the future. The investment can be in education, training, health, job search, migration, or anything that impacts income or productivity in the future. One implication of human capital theory is that individuals have a capitalized value (based on their expected future earnings) that can be augmented through investments, as well as reduced by depreciation, illness, injury, or job loss. The theory expands the static notion of the value of skills and places it in a dynamic framework. 

When aggregated across all individuals, human capital is the economy’s stock of intangibles embedded in individuals.[footnoteRef:1] Human capital is the wealth of a nation separate from the stock of land and physical capital. Human capital theory became ascendant when the economic growth of many richer nations became increasingly difficult to fully attribute to the growth of the physical capital stock and the size of the labor force. [1:  Intangible capital items (including software and computerized data bases, R&D, and brand equity and firm-specific resources) are increasingly recognized as a source of national wealth and economic growth (Corrado, Hulten, and Sichel 2009, and Corrado, et al. 2022). See Abraham and Mallatt (2022) on the measurement of the aggregate human capital stock.] 


The concept of human capital is the neuronal fiber that connects the two halves of the economist’s brain—the micro and macro. The micro advances of human capital concern the dimension of time, its value, and the allocation of time use over the life cycle. Human capital gives individuals the ability to transform time today into more productive time tomorrow. Getting more goods tomorrow involves borrowing from one’s own time today, and possibly also from the capital market.[footnoteRef:2] [2:  See Ghez and Becker (1975).] 


Even though human capital theory has become a staple of micro theory, it was called into being through the macro part of the economist’s brain. The impetus was to understand the residual in growth accounting and the fact that increases in physical capital were slowing even though output was greatly increasing during the twentieth century. The fact that economic growth was so much higher than could be explained by increases in conventional inputs was apparent to many economists long before Robert Solow gave it mathematical precision. Deming’s (2022) recent review of research on human capital since Becker (1962) concludes that observed measures of human capital explain at least one third of the variation in labor market earnings within countries and differences in human capital stocks may explain at least half of the variation in income per capita between counties.

2. Spread of Human Capital Ideas

The human capital construct is deep in the bones of economics and finds mention by many of the classical economists, even if they did not use the precise phrase. In his fourth definition of capital in The Wealth of Nations, Adam Smith noted: “The acquisition of … talents during … education, study, or apprenticeship, costs a real expense, which is capital in [a] person. Those talents [are] part of his fortune [and] likewise that of society” (emphasis added).[footnoteRef:3] Marshall noted that “the most valuable of all capital is that invested in human beings,” and he termed the concept “personal capital.”[footnoteRef:4] Irving Fisher used the precise phrase, “human capital.”[footnoteRef:5] [3:  See the discussion in Spengler (1977). The quotation is from Smith (1776), Book II, Chapter 1.]  [4:  Marshall added: “and of that capital the most precious part is the result of the care and influence of the mother, so long as she retains her tender and unselfish instincts and has not been hardened by the strain the stress of unfeminine work.” (Marshall 1890, book VI, chapter IV, section 3). In fact, Marshall even proposed limitations on the working hours of laborers to enable parents, especially mothers, to have more time to spend with their children (see Marshall 1890, book VI, chapter XIII, section 15). Although the first part of the Marshall quotation is often used (it is given at the start of Becker’s Human Capital), the rest of the sentence is not.]  [5:  Fisher (1897). This discussion and the references draw on Kiker (1966).] 


The phrase “human capital” was increasingly used in British publications during World War I to describe and often estimate the war’s toll on Europe. In the US, the term experienced greater usage during the Great Depression when it is encountered in discussions of unemployment and social insurance. 

Yet, even with these added cites, the phrase “human capital” was seldom found in any print materials in both countries before the 1950s. That is clear from the Google N-Gram of Figure 1, which gives the ratio of all books and other printed material in the Google-books English US corpus using the phrase “human capital” to those that mention the word “economics.”[footnoteRef:6] We will take this ratio to mean the percentage of all books concerning economics that reference “human capital.” [6:  The graph gives the ratio of books and other printed material in the corpus that use the phrase “human capital” to those that use the word “economics.” One cannot search for all material that uses the word “economics” and that also contained the phrase “human capital.” But no books that were randomly searched that used the phrase “human capital” did not have the word “economics” in the pages available on Google. The addition of other terms, such as “personal capital,” has little impact on the series.] 


In 1950, only about 0.1% of all books concerning economics referenced “human capital.” Astoundingly, when the series ends in 2019, around 18% did. The human capital series increases almost continuously from around 1958. The peak around 2005 is robust to the use of various corpuses (e.g., British English). The sharp rise in the 1990s may be indicative of a realization that rising inequality was due, in part, to the increased returns to human capital. The subsequent decrease is less easily explained. It should also be noted that an N-Gram of the term “education,” although many times the magnitude of “human capital,” does not reveal as large an increase in the late 1950s. The term “business cycle,” of great importance in the early history of the NBER, was far more popular in economics until around 1970 when, according to the Google books search displayed in Figure 1, the term “human capital” surpassed “business cycle” in importance. Today three times the fraction of economics books use human capital relative to business cycle.

It should come as no surprise that the concept of human capital was known and discussed throughout the history of our profession. The question is why the phrase did not become a serious part of the economists’ jargon until the late 1950s and why it took so long for the phrase to be widely used.[footnoteRef:7]  [7:  There is also a question whether the term took on new meaning especially by those at the NBER. The phrase had been used in a variety of ways before the 1950s. One was to estimate the losses of a nation during war; another was to measure the losses to certain individuals in periods of rapid technological change. But there was little or no discussion of the act of investment to produce human capital. It was rare to encounter statements whether human capital was specific to an occupation and to a firm, or whether it was more generally demanded. In fact, virtually all the additions to the concept made by Becker, Mincer, Schultz, and others in the 1950s and early 1960s were novel innovations. ] 


We use the term today as if it were always part of our lingua franca. But it wasn’t. Not that long ago, even economists scoffed at the notion of “human capital.” As Theodore Schultz noted in his American Economic Association presidential address in 1961, many thought that free people were not to be equated with property and marketable assets (Schultz 1961). To them, that implied chattel slavery.

In Human Capital (published first in 1964 and preceded by his 1962 Journal of Political Economy article, “Investment in Human Capital”), Gary Becker admitted that he hesitated to use the term “human capital” as the title of the book and employed a long subtitle—A Theoretical and Empirical Analysis, with Special Reference to Education—to guard against criticism (Becker 1964). Becker noted that “passions are easily aroused on this subject,” and he offered several reasons why. 

Many in the early 1960s viewed education as serving a multitude of purposes that went beyond increasing future income. Education has cultural aims, it uplifts, and it gives meaning to life. The idea that education was undertaken primarily to increase income was seen by many as base and disreputable. 

Becker also mentioned another factor, one that went in the opposite direction. The derision of the term human capital was not just that education was largely for economic gain. It was that economists had not proven that the relationship between economic gain and education was causal since the correlation of education with ability or parental income could produce major biases. Therefore, some were revulsed at the notion that education was mainly for economic gain and others questioned that the gain was caused by education.

Yet, by the third edition of Human Capital, published in 1993, Becker marveled that the phrase and concept had gained traction in economics, and across a variety of academic fields and by the general public. The Google N-Gram of Figure 1 gives credence to that statement. Between the publication of the first and the third editions of Human Capital, the use of the phrase in books that mentioned economics had increased more than seven times and was found in 9% of books mentioning economics. The phrase had lost its offensiveness and had caught on.

But it is not clear what enabled the phrase to lose its negative press. Perhaps it was the greater acceptance of the economic model for providing insights into many areas of “non-market” behaviors including marriage and cohabitation, fertility, child rearing, crime, and education (Becker 1976). Perhaps it was stronger causal evidence that education actually boosted earnings (even as it elevated the soul).[footnoteRef:8] Perhaps, in addition, economists and economics became more respectable (actually, banish the thought).  [8:  See the summary in Card (2001).] 


“Human capital” as a concept was, according to this logic, called into being by various changes in the economy. As Schultz noted, the “unexplained rise in the economic value of man” (1972, p. 1) needed an explanation. Furthermore, the greatly increased use of the term in the 1990s was necessitated by vastly increased income and wage inequality in the US and elsewhere coinciding with rising economic gaps by educational attainment. Human capital had become more fashionable because it was needed to help explain various aspects of the economy in the modern era, such as labor productivity changes.[footnoteRef:9] [9:  Holden and Biddle (2017) discuss the impact that the human capital concept had on education policy in the US beginning in the early 1960s. Engerman (1971) is an early economic history paper that discusses the role played by human capital formation to economic growth.] 


3. The Early Human Capital Incubators of the NBER

a. Early Macro Incubators

The NBER played an outsized role in many facets of the rise of the concept of human capital and in its measurement. In large part this was because of the critical importance of empiricism at the NBER ever since its founding. 

As Becker noted in his preface to the first edition of Human Capital in 1964: “The origins of this study can be traced … to the finding that a substantial growth in income in the United States remains after the growth in physical capital and labor has been accounted for.” That is, the subject was motivated by a need to understand the “residual” in economic growth estimates.

NBER researchers were among the first to notice that changes in physical input measures could not explain changes in aggregate output (see Griliches 1995 on the discovery of the residual). Many at the NBER, including Stigler (1947) and Abramovitz (1956), breathed empirical life into these theoretical notions.[footnoteRef:10] Kendrick’s important work on productivity trends (Kendrick 1961), discussed the notion of human capital, which he termed “investment in persons,” and in chapter 4, “Productivity and Economic Growth,” he considered the potential importance of education and health to productivity. But, because his book was on productivity trends in separate industries and data on the education and health of workers by industry over time did not exist, Kendrick could not incorporate these inputs into his analyses. The job of adding the role of education to aggregate productivity measures was left to others, such as Edward Denison (1962). [10:  Griliches notes that Copeland (1937) provided the earliest attempt to express an index of outputs divided by inputs. Stigler has written that his own empirical work on the subject was probably the first ever.] 


In his work on the capital stock, Kuznets bemoaned that “the concept of capital formation … was too narrow” and that conventional ways of measuring capital understated it. “For many purposes—particularly the study of economic growth over long periods and among widely different societies—the concept of capital and capital formation should be broadened to include investment in the health, education, and training of the population itself, that is, investment in human beings” (1961, p. 390; emphasis added). 

The study of human capital gave NBER research on productivity and growth a means to comprehend the mystery of the residual. It connected the world of macroeconomics and financial capital with that on investments in people.

b. Early Micro Incubators

Becker’s preface to Human Capital included a second motivation for the study human capital: “the importance of education in the promotion of economic development.” Oddly, few NBER studies before 1962 mention education at all. The neglect seems odd since educational advances in the US were already enormous, both in absolute terms and relative to educational improvements in other nations (Goldin and Katz 2008). The US had been a leader in the education of its people. How could NBER researchers have neglected such an important part of the US economy? 

One reason concerns measurement. Until the publication of the 1940 US population census, there were no national data available that could reveal the relationship between earnings and education. But there were a host of other data that could have been mined on the increase of educational inputs and their role in enhancing skill. See, for example, the many series in Goldin and Katz (2008) from the US Office (Bureau) of Education that chart the expansion of education, as well as those that use occupational wage data and the 1915 Iowa state census containing micro-data on earnings by education level. 

Another possibility for the absence of an NBER study of education is that NBER research was steered toward the issues that had occupied the minds of its leaders Wesley Clair Mitchell, Arthur Burns, and Solomon Fabricant. Until the late 1950s, these did not include areas such as education, health, training, and other aspects of the labor market, although several important publications early in NBER history concerned international migration and labor unions.[footnoteRef:11] [11:  Blank and Stigler (1957) on the demand and supply of scientific personnel was somewhat of an aberration. It was not apparently motivated by productivity concerns and was funded by the NSF. ] 


There was one important exception, and that study used data that were part of a survey by the US Department of Commerce that eventually spanned the years 1929 to 1936. The data had been collected to inform national income statistics and provide better estimates of the incomes of those in private professional practice. The project that used these data became the most controversial published book in the history of the NBER. 

The initial author was Simon Kuznets, whose interest in the data concerned national income statistics. But Kuznets was preoccupied with his other studies at the NBER and hired a research assistant to help with the study. That researcher was Milton Friedman, who would become among the most important economists of the twentieth century. 

Friedman had already earned an MA at the University of Chicago and then worked in Washington, DC on New Deal projects.[footnoteRef:12] He became a staff economist at the NBER in 1937. The study with Kuznets, Income from Independent Professional Practice (1945), became Friedman’s PhD dissertation at Columbia University, which he earned around 1940. But the NBER volume was delayed for four years in large part due to a dissent by one of the NBER directors, although also because of the exigencies of the war.[footnoteRef:13] [12:  Milton Friedman appears as a member of the NBER research staff with the 1937 Report of the Executive Director.]  [13:  All NBER publications had to undergo NBER Board review, and one member of the Board (C. Reinhold Noyes) disagreed with the Friedman and Kuznets conclusion, particularly the discussion in chapter 4, that supply restrictions for doctors (due to the American Medical Association) increased the earnings of physicians above those of dentists, who faced fewer entry restrictions. See, also, a letter from Mitchell to Burns, from the Duke University archives, that shows Mitchell’s agreement with Noyes and his lack of confidence in Friedman. The letter is cited in Edward Nelson’s book on Milton Friedman (Nelson 2020).] 


The research was important in a host of ways. It introduced the concepts of permanent and transitory income and it grappled with many of the issues at the heart of human capital theory, including investment under uncertainty, the financing of strangers, “equalizing differentials,” “non-competing groups,” and the reasons for variability in individual professional incomes as well as differences in earnings across professions.[footnoteRef:14] Many of Friedman’s key lifetime insights were nascent in this early work including income contingent loans to finance occupational training and the theory of the consumption function.  [14:  “A young man must not only have the ability to practice a profession and must not only want to enter it; he must also be able to finance his training and be cognizant of opportunities; and both entry into the profession and his success in it will be greatly facilitated if he has the proper background and connections. ... Unlike high returns on capital invested in machinery, high returns on capital invested in professional training need not lead to an increase in investment. Capital invested in human beings is not separable from the individual and cannot be bought and sold on the open market.” (Friedman and Kuznets 1945, p. 391).] 


The volume had a seminal impact on another great mind of human capital research—Jacob Mincer. That influence came up in an interview one of us (Goldin) did with Mincer in 2002.[footnoteRef:15] The story, of how Mincer in 1957 saw the “human capital” light and its impact on his life, was told by Mincer as follows.  [15:  See NBER Historical Archives, Oral Histories of the NBER, https://data.nber.org/nberhistory/jacobmincer/Mincer_interview.pdf] 


Mincer: [The Friedman and Kuznets] work had a very big impact on me … [As a graduate student] at Columbia my interest was in wage determination … I was approaching it like a Bureau person by looking at various comparisons — by industry, occupation, age, sex, race. I had chapters along those lines. A fellow student of mine … suggested looking up [Income from Independent Professional Practice]. When I read this book it took me back to Adam Smith and then I realized that all the comparisons I was making had as a basic principle education and age. If you pushed the comparisons, each one of them had underlying differences in human capital.

Goldin: Would you have used that term, “human capital” at that point?

Mincer: Yes, I used it immediately … This was like a revelation. That same afternoon … I had this principle established, written out and shown with empirical data. My sponsor, [Harold] Barger, immediately said “this is great” and sent a copy to Ted Schultz. I didn’t know there was a whole industry brewing in Chicago involving economic growth and human capital … It took me [just] a few days to turn around all the material I had into an organized analysis of wage differentials. I then got the offer from Ted Schultz to come to Chicago for a post-doctoral fellowship … [It was] 1957 … I immediately went to Chicago.[footnoteRef:16] [16:  Mincer’s doctoral dissertation, “A Study of Personal Income Distribution,” was summarized in Mincer (1958) and grew into his critically important book Schooling, Experience, and Earnings (1974).] 


4. The Flowering of Human Capital at the New York City NBER

The NBER was enabled to explore education and human capital in large measure because of several grants from the Carnegie Corporation. A Carnegie grant was first mentioned in the 1958 NBER annual report as funding Becker’s research on the returns to education. Becker later credited the grant and other NBER support with why he took a job at Columbia and the NBER rather than a higher-paying one at Chicago, after completing his PhD at Chicago. “For twelve years I divided my time between teaching at Columbia and doing research at the Bureau. My book on human capital was the outgrowth of my first research project for the Bureau.”[footnoteRef:17] [17:  Becker mentions this in his Nobel statement: https://www.nobelprize.org/prizes/economic-sciences/1992/becker/facts/] 


A Carnegie grant also funded an event, sponsored by the Universities-NBER Committee for Economic Research and held in 1961, called “The Exploratory Conference on Capital Invested in Human Beings.” The planning committee included, among others, George Shultz (chair), Theodore Schultz, Robert Solow, and Gary Becker. 

The resulting volume, published as a special supplement in the Journal of Political Economy, foretold the outpouring of research on human capital that was to come. As Selma Mushkin, one of the participants, surmised: “A theory of human capital is in the process of formulation” (Mushkin 1962, p. 129).

Looking back, the conference contained the “Who’s Who” of human capital. The volume opens with Schultz’s overview of the subject and continues with a star-studded cast: Becker on human capital, Mincer on on-the-job training, Sjaastad on migration, Stigler on modern search theory, Weisbrod on education, Denison on economic growth and augmented labor, and Mushkin on health—the human capital Oscars and Emmys rolled together![footnoteRef:18] [18:  Schultz (1962), “Reflections on Investment in Man,” opens the volume. The others in the volume are in order: Becker (1962), Mincer (1962), Sjaastad (1962), Stigler (1962), Weisbrod (1962), Denison (1962), and Mushkin (1962).] 


By 1970, research on human capital had become sufficiently important that John Meyer, then the president of the NBER, asked Schultz to head one of the Fiftieth Anniversary colloquia. Its purpose was to assess the human capital efforts of the NBER and to evaluate the future. The Human Resources Colloquium was held in 1971 and was published in Schultz (1972). 

Another NBER conference on human capital was organized by Schultz (1974) and published as a special issue of the Journal of Political Economy. The volume was titled “Marriage, Family, Human Capital, and Fertility” and added a host of new subjects that were informed by human capital and featured newly minted researchers, including James Heckman, Arlene Leibowitz, and Sol Polachek.

Prior to the 1962 volume, just a handful of NBER pieces directly related to human capital subjects and notions. We just mentioned the Friedman and Kuznets volume. Research on fertility was begun by Easterlin (1962) in a short piece that presaged his important work on the baby-boom and his theory of fertility cycles. Easterlin (1968) is a major work tying together the business cycle side of the NBER with the emerging one relating to fertility, family, and human capital more generally.

Becker presented an early version of his work on fertility at a Universities-NBER conference and published as an NBER volume (Becker 1960). According to Becker, his paper was savaged by all except Kuznets, who also gave a paper at the conference.[footnoteRef:19] Becker was grappling with an explanation for long-run changes in fertility. He had not yet worked out the model in his piece with H. Gregg Lewis (Becker and Lewis 1973) on the “quality-quantity” tradeoff and a comparison of the two papers shows how human capital theory altered Becker’s thinking on the subject.  [19:  See NBER Historical Archives, Oral Histories of the NBER, https://data.nber.org/nberhistory/oralhistories2.html . Becker did not ingratiate himself with the demographers and sociologists by beginning his paper remarking on “the inability of demographers to predict western birth rates accurately in the postwar period ...”] 


We would be remiss if we did not mention the work by NBER researchers on slavery. The now-famous paper by Alfred Conrad and John Meyer, published in the Journal of Political Economy in 1958, was originally presented at a Universities-National Bureau Committee on Economic Research conference.[footnoteRef:20] Although Conrad and Meyer did not use the phrase “human capital,” they did use the term “slave capital.”  [20:  The event was held in 1957 at Williams College. The resulting volume (known as “volume 24”) contains classics in economic history, but not the piece by Conrad and Meyer, possibly because they preferred publication in the Journal of Political Economy. Another paper on slavery, by Robert Evans, was published in Aspects of Labor Economics (Universities-National Bureau Committee for Economic Research 1962).] 


After the early 1960s, NBER work in various fields began to blossom under the direction and guidance of senior NBER staff members Becker, Victor Fuchs, F. Thomas Juster, and Mincer. In 1967 a program on health under the direction of Fuchs was announced with research contributions by Michael Grossman. 

By 1970—the NBER’s fiftieth anniversary—the list of human capital researchers who spent extensive or limited periods at the NBER expanded to include V.K. Chetty, Barry Chiswick, Carmel Chiswick, Isaac Erlich, Albert Fishlow, Gil Ghez, Reuben Gronau, Sherwin Rosen, Jim Smith, Lewis Solmon, and Robert Willis. Some were short-term research fellows in residence from other institutions; others were graduate students at Columbia. Still others were Columbia and Baruch graduate students and faculty, whom we shall not separately enumerate, who spent part of their days at the NBER, just as graduate students and faculty in the Cambridge and Boston area did so more recently.

Jacob Mincer’s influential 1974 NBER book, Schooling, Experience, and Earnings deserves special mention for pioneering the human capital earnings function. Mincer posited and documented a positive linear relationship between log earnings and years of schooling and a positive but concave (quadratic) relationship between log earnings and years of (potential) labor market experience. Mincer interpreted the positive labor market returns to schooling and to experience as reflecting returns to general human capital investments with the concave experience-earnings profile arising from initially high and then declining on-the-job training investments over the course of a career.[footnoteRef:21]  [21:  See Bhuller, Mogstad, and Salvanes (2017) for a reassessment and test of the underlying assumptions behind the Mincerian human capital earnings function.] 


Mincer and Polachek (1974) extended the human capital earnings function approach by examining the role of women’s labor market discontinuity. Breaks in women’s employment altered their optimal choice of occupations and that served to explain some part of the gender earnings gap. 

The work of Gil Ghez and Gary Becker on the allocation of time also merits special notice. Their co-authored book, The Allocation of Time and Goods over the Life Cycle, was foundational and became the bedrock for many of the human capital theory developments that followed, as well as for Becker’s work on the family.[footnoteRef:22] [22:  Ghez and Becker (1975) and Becker (1981). See also Heckman (2014).] 


5. Transforming the NBER



a. Book publications and “human capital”



We previously noted the apparent paucity of research at the NBER on human capital until the early 1960s. But that may be misleading since the use of a catchword or phrase may indicate that a basic element had been discovered, not that the subject was entirely unknown. Biologists, for example, knew that various traits were inherited, but the use of the term “genetics” gained traction only after a key set of discoveries. Tracking the term “genetics” would miss various turning points in the intellectual journey of the discipline. Tracking “human capital” might do the same.

Therefore, in tracking NBER research from its inception in 1920, we have searched for topics that are associated with human capital research. These include education, labor, health, migration, women, children, demography, fertility, marriage, the family, and economic inequality.

NBER research, today, is disseminated through working papers, seminars, conference volumes, and other books. In the past, NBER research was circulated mainly in volume form. The “occasional research paper” series was begun in December 1940 and was continued by “Explorations in Economic Research” in 1974, during John Meyer’s tenure as NBER president.[footnoteRef:23] Shorter pieces in collected volumes have existed from the 1920s with different sponsors and interests, including the Conference on Research in Income and Wealth and the Universities-National Bureau Committee for Economic Research.  [23:  The original “occasional paper” series appears to have ended with #119 in 1972.] 


The most convenient way to track the content of NBER volumes since 1920 is to use existing coding schemes, of which the most extensive is that of the Library of Congress (LoC). We have looked up codes for all 1,269 NBER published volumes (excluding working papers) from 1920 to 2019 listed on the NBER website.[footnoteRef:24] Subtracting duplicates, internal documents, and other items that do not have LoC codes, results in 819 volumes. (These codes are not listed with NBER books, but JEL codes have recently been added.) We also used our knowledge of the volume content (see Appendix). The results are shown in Figure 2, part A. In Figure 2, part B we use the NBER website to search all NBER book chapters from 1958 to 2022 for the term “human capital.”[footnoteRef:25]  [24:  The entire occasional working paper series has one LoC code and is numbered from 1 to 119.]  [25:  Although most of the entries are actual book chapters, some items are front material and various portions of a volume. The NBER website calls them all “chapters.” Most of the entries in the “monograph” series are not searchable since they are not posted as full text. We begin with 1958 because before then, the term “human capital” was rarely, if ever, used.] 


Therefore, we have two complementary measures of research on “human capital” in NBER volumes. The first gives the human capital content of NBER volumes from 1920 to 2019. The second gives the fraction of book chapters that reference human capital as a phrase. The first series is broad and covers a long period; the second is more directly focused on “human capital.” Because of the small number of observations for NBER volumes, we use ten-year bins in part A but five-year bins for part B.

About 37% of all NBER volumes today are concerned with material related to the human capital construct. The fraction was around 10% from the 1930s to the 1970s. A clear exception to the trend is the 1920s when about 27% were in the group. But there were only 16 books in that decade and most with human capital content concerned immigration, a hot topic during the 1920s period of immigration restriction. Another break is with the 1940s when many volumes concerned subjects related to WWII. The main takeaway is that human capital topics were not high on NBER researchers’ lists until the 1970s but then became so, especially in the 1990s.

The book chapters show a clear increase in the 1970s and then a slight decrease as the NBER established a large number of programs that would be only tangentially concerned with human capital. Somewhere between 15% and 20% of NBER book chapters have mentioned human capital ever since 1978 with an increase in the mid-1990s, similar to that seen in the Google N-Gram with more research on inequality and the role of human capital. Interestingly, since the late 1990s about the same fraction of books in economics reference human capital as a phrase as do chapters in NBER volumes.

b. Articles, working papers, and “human capital”

NBER publications shifted decisively in favor of working papers after the 1970s. The official NBER working paper series was begun in June 1973 with Finis Welch’s piece on “Education, Information, and Efficiency.” Around 1977, with the transition from John Meyer to Martin Feldstein, new program names began to be attached to the working papers. 

A direct comparison can be made between NBER working papers and all published articles using search routines in EconLit and JSTOR. We have categorized NBER working papers and all published articles two ways. In one, we use the EconLit search engine to categorize both NBER working papers and all published articles and working papers. Because EconLit does not have the full text, the search can only be done using the title, abstract, and the Journal of Economic Literature (JEL) code. The results for the search term “human capital” are given in Figure 3 in five-year bins from 1990, when EconLit began to categorize NBER papers, to 2019.

We also use the NBER website and JSTOR to search across the full text for all published articles (in English in economics journals) from 1978 to 2022 and those results are shown in Figure 4.

The fraction of all NBER working papers that use the term human capital in the title, abstract, or JEL code increased from just under 4% to 10% across the past three decades. The human capital phrase does not increase as much for all published articles and working papers, rising from around 3.5% to 6%. Working papers in the NBER series should have a higher fraction with the term human capital than all economics papers since NBER working papers generally do not include pure theory pieces. The more rapid increase, however, is of interest. 

The longer series in Figure 4 that searches over the full text reveals, not surprisingly, a higher share using the term human capital. Interestingly, although the trend is similar to that in Figure 3 for the period of overlap, Figure 4 reveals that the NBER began operations in Cambridge in 1978 with a larger number of groups and associates in the human capital area but was then diversified, adding many associates in finance, productivity, and international finance, for example. The fraction of NBER working papers referencing human capital actually declined in the 1980s, while that for all published articles increased. Yet, by 2022 around 27% of all NBER working papers referenced the term human capital, whereas 20% of all economics articles did.

6. The Human Capital Takeoff at the NBER 

What accounts for the takeoff in NBER human capital publications relative to all in economics? Is it due to a change in the composition of NBER researchers or have NBER researchers across fields turned their attention more to human capital? We believe it is the latter, but we do not yet have a full answer. 

In 1977, the NBER relaunch in Cambridge, MA under Martin Feldstein led to a reorganization with a focus on research programs, each with an ability to appoint NBER affiliates. The initial programs were in seven areas: Development of the American Economy; Economic Fluctuations and Growth; Health Economics; Labor Studies; Productivity; Monetary Economics; and Tax Policy (later renamed Public Economics). The rapidly growing network of NBER affiliates, NBER program meetings, conferences, working groups, and the NBER Summer Institute all served during the last 40 years to create stronger connections among empirically-oriented scholars in economics and helped spread and foster advances in human capital research.  

The NBER, today more than a century old, now has 20 formal research programs and 14 working groups, fostered first by Martin Feldstein and then by James Poterba. The Labor Studies, the Economics of Aging, Children, Development Economics, the Economics of Education, and Health Care programs helped catalyze research on core human capital issues. But these new program areas were also a way to attract federal research funding. NBER working groups in Behavioral Economics, Cohort Studies, Economics of Crime, Personnel Economics, and Urban Economics incorporated a broader range of scholars and human capital topics into the NBER network. 

Increased federal research funding for economists through the National Institutes of Health (including the National Institute of Aging and National Institute of Child Health and Development) and the Institute for Education Sciences helped galvanize economic research on human capital that spanned the life cycle. Research flourished on the role of the in utero environment, early childhood education, health investments, K-12 and higher education, adult learning, retirement, aging, and life expectancy—human capital from womb to tomb.

NBER researchers, such as David Wise of the NBER Aging program, Caroline Hoxby of the NBER Economics of Education program and Janet Currie of the NBER Children’s program, have played key leadership roles in facilitating research expansions into new human capital areas.

7. Discussion and Conclusion

The human capital revolution incubated at the NBER in mid-twentieth century by scholars such as Milton Friedman, Gary Becker, and Jacob Mincer has greatly influenced and enriched economic research and policy analysis in the late twentieth and early twenty-first centuries. NBER-affiliated researchers have shown that shifts in the demand for skills stemming from technological change, combined with increased access to educational opportunities, have been central to shifts in the wage structure, earnings inequality, and cross-country differences in inequality (Autor 2014, Freeman and Katz 1995, Goldin and Katz 2008, Katz and Murphy 1992). They have studied the role of human capital and discrimination to understand racial inequalities (Bayer and Charles 2018, Card and Krueger 1992, Derenoncourt, et al. 2022, Lang and Manove 2011, Margo 1990). They have, as well, been central players in debates over the role of signaling versus human capital in explaining educational investments and labor market returns to schooling (Angrist and Krueger 1991, Aryal, Bhuller, and Lange 2022, Weiss 1988). 

Research has flourished on the importance of early childhood education and environments for long-run economic outcomes and broadened the human capital perspective to examine the development and returns to social and emotional skills (Cunha and Heckman 2007, Currie 2011, Deming 2017, Heckman 2008, Heckman, Pinto, and Savelyev 2013). 

Access to large administrative, linked longitudinal data sets from Census and the Internal Revenue Service has enabled researchers to build on the conceptual insights of Becker and Tomes (1979). The result has been a better understanding of the determinants of, and geographical and racial variation in, intergenerational mobility (Chetty et al. 2014, Chetty et al. 2020). These huge administrative datasets have also furthered the human capital revolution by permitting more compelling empirical analyses of the long-run causal impacts of educational interventions and childhood neighborhood environments (Chetty et al. 2011, Chetty and Hendren 2018, Chetty, Hendren, and Katz 2016).

The fruits of the human capital revolution are clear in the range of papers presented at the NBER’s Summer Institute. One entire week of the Summer Institute in recent years has been devoted to research on labor markets, children, education, development economics, economics of crime, health economics, health care, gender in the economy, and aging. 

Mainstream public economics research now engages with the implications of human capital investments for optimal tax policy (Stantcheva 2017) and for the welfare analysis of tax and expenditure policies. At the 2019 Summer Institute, a paper by Hendren and Sprung-Keyser (2020) demonstrated that government programs that expand investments in children from low-income families provide the highest measured social return to public funds.

 Macroeconomic research at the NBER has also been infused with human capital ideas. These include improvements in the measurement of the contribution of human capital investments to cross-country income differences (Mankiw, Romer, and Weil 1992, Jones 2016) and the central role of search models, building on Stigler (1962), for understanding unemployment and labor market fluctuations.

We have demonstrated the greatly increased importance of human capital research across all economics publications and its even greater increase for volumes and papers issued by the NBER. We have also indicated the ways that human capital research at the NBER was influenced by the dedication of NBER researchers to empirical research and how research on human capital brought the NBER into the modern age of economics.

At the end of NBER’s first century, we can confidently say that we are all human capitalists now.


Figure 1: Human Capital and Business Cycle Google N-Grams of US Books: 1900 to 2019 

Books Mentioning Human Capital (or Business Cycle)/Books Mentioning Economics





Source: Google N-Gram using the American English 2019 corpus with no smoothing and case insensitive.

Notes: The graph gives the number of books mentioning human capital (business cycle) divided by those mentioning economics. Because almost all books that mention either human capital or business cycle also mention economics these graphs give the approximate fraction of all books that mention economics that also mention either human capital or business cycle. Three-year centered moving averages are shown.




Figure 2: NBER Volumes, 1920 to 2019, and Book Chapters: 1978 to 2022

A. NBER Volumes Concerning “Human Capital” Subjects



B. NBER Book Chapters Referencing “Human Capital”



Sources and Notes: See Appendix.

[bookmark: OLE_LINK3]Figure 3: Fraction of NBER Working Papers and All EconLit Papers (Published Articles and Working Papers) Mentioning “Human Capital” (not full text): 1990 to 2019









Source: EconLit search engine. See Appendix.

Notes: “NBER Working Papers” gives the results for (“Human Capital” + “NBER Working Paper”) divided by (“the” + “NBER Working Paper”) as words/phrases used in the title or abstract of the working paper. “All Papers” gives the results for (“Human Capital”) divided by “the” as words/phrases used in the title or abstract of the paper and is computed for all published articles and working papers in EconLit. The number of NBER working papers from 1990 to 2019 is 23,036. The total number of economics journal articles and working papers catalogued by EconLit from 1990 to 2019 is 1,007,473. Information in EconLit on NBER publications is not available after 2019, at the time of this writing.




Figure 4: Fraction of NBER Working Papers and All Published Articles Mentioning “Human Capital” (in full text): 1978 to 2022









Sources: NBER website; JSTOR.

Notes: All working papers on the NBER website were searched for the term “human capital” anywhere in the paper. All articles meeting certain criteria were searched on JSTOR for the term “human capital” anywhere in the paper. The criteria were: articles in English, in “content I can access,” and searched only in the (183) economics journals.


Appendix

A. NBER Volumes (Figure 2, parts A and B)

NBER volumes are not fully searchable on the NBER website. Chapters in conference and other volumes are searchable, and we use the NBER search routine to identify chapters that mention “human capital” (Figure 2, part B). We have searched 4,665 chapters, which include front matter and references.

The classification of NBER volumes (Figure 2, part A) was done differently. To categorize NBER volumes beginning with the first in 1920, we have collected all Library of Congress (LoC) catalogue numbers for the volumes. (NBER staff have recently assigned JEL codes.) Note that NBER occasional papers are generally not coded under the LoC system. 

We have coded 819 books. There were 1,270 books and occasional papers listed on the NBER site across the years shown to 2019 when we began the project. We eliminated repeat entries in the NBER system to the best of our ability.

The LoC coding scheme is a reasonable, but imperfect, device to code economics books. We have used the following LoC codes to indicate relevance to the concept of “human capital.” The topics/words included are: labor, labor force, employment, compensation, health and disability, demography, income inequality, marriage, the family, women, children, human physical growth, scientific personnel, time use, pensions (but not savings and Social Security separately), and unions. The LoC codes used are as follows:

		LoC Number

		Content for “Human Capital” Designation



		E1 

		History of the Americas, relevant portions



		H11 

		Social Sciences, only if Labor Force, Employment, Servants, Compensation



		HA 

		Health and disability, not Social Security; Health care, but not health costs



		HB848-3697

		Demography



		HC106 

		Most listings, but not exclusively national income



		HC110 

		Income inequality



		HD4801-8943

		Labor; not housing and not business cycles



		HQ 

		Marriage and the family



		HV 

		Items regarding women and children



		GN 

		Anthropology (human physical growth)



		JV6001-9480 

		Migration



		L 

		Education



		Q1 

		Scientific personnel



		RA 

		Medicine and the state



		TX 

		Home economics





All other codes are treated as not having “Human Capital” content.

B. NBER Working Papers and All Published Articles (Figure 3)

The EconLit search engine was used to find mention of the phrase “human capital” and “NBER Working Paper” in all working papers deflated by the number of working papers that mention the “NBER Working Paper.” EconLit uses a limited number of fields (articles are not available to the coders): title, abstract of the article, and the JEL codes for the article. Therefore, counts of the term “human capital” will be understated for articles that use the phrase if it was not mentioned in the title or abstract or JEL code. Note that just two JEL codes (E24; J24) list the phrase “human capital” and any paper listing either of these codes will be included in the human capital group. EconLit provides JEL codes for NBER working papers only after 1990. 

The fraction of all published articles referencing “human capital” is computed from EconLit by counting all articles with “the” in the abstract, title, or those having a JEL code (the presumption is that the number will be all articles). The numerator is the number that use the phrase “human capital” in the abstract, title, or JEL code and “the,” to make certain that no articles omitted in the denominator are in the numerator.

C. NBER Working Papers and All Published Articles and Working Papers, Full Text Search, 1978 to 2022 (Figure 4)

All working papers on the NBER website were searched for the term “human capital” anywhere in the paper. All articles meeting certain criteria were searched on JSTOR for the term “human capital” anywhere in the paper. The criteria were: all articles in English, in “content I can access,” and only in the (183) catalogued economics journals. There were 224,424 articles searched on JSTOR from 1978 to 2022. There were 31,066 NBER working papers searched on the NBER website.
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Human Capital/Economics	1900	1901	1902	1903	1904	1905	1906	1907	1908	1909	1910	1911	1912	1913	1914	1915	1916	1917	1918	1919	1920	1921	1922	1923	1924	1925	1926	1927	1928	1929	1930	1931	1932	1933	1934	1935	1936	1937	1938	1939	1940	1941	1942	1943	1944	1945	1946	1947	1948	1949	1950	1951	1952	1953	1954	1955	1956	1957	1958	1959	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	1.0531490780323848E-3	9.5887428468268993E-4	1.0542665232368081E-3	1.1002467194894327E-3	1.0904544647003199E-3	1.1777159918358478E-3	1.1613389705869873E-3	1.2248725504197513E-3	1.1172591510051815E-3	9.4677121563731129E-4	8.6676369766917297E-4	1.1238740610140931E-3	1.3131708661803523E-3	1.0954355638905812E-3	8.2611110511138577E-4	9.9861686709470498E-4	1.2417060979996385E-3	1.1830147885989802E-3	9.5725697082838911E-4	7.796597285246289E-4	6.6969838355209095E-4	4.9750142921207584E-4	5.0671516955865892E-4	4.8738099280722048E-4	7.0089344759051528E-4	9.4971577750384631E-4	1.0169869427363017E-3	8.8177868909793177E-4	6.9098968677735746E-4	7.18803548887727E-4	6.8346898690548616E-4	4.65131710221315E-4	4.1194141968222011E-4	3.1053454122455753E-4	1.9890627114100023E-3	4.164650635510303E-3	4.4012923819289939E-3	2.8951067640014907E-3	8.6394391191299839E-4	9.4211735771197996E-4	9.9365894405201269E-4	8.9658445492700771E-4	6.3490892161805498E-4	5.0551260048297027E-4	6.4233832983340061E-4	1.2255971866932901E-3	2.2090393264204257E-3	2.3930385306368492E-3	2.0003445204650875E-3	1.0326652338963477E-3	8.3123101678392157E-4	7.1320231418072692E-4	9.5673534560966709E-4	1.0570477639797601E-3	1.1981170546288735E-3	1.1831784027823483E-3	1.5839594342857966E-3	2.5390322354356246E-3	3.9877580801957677E-3	7.0454971046915761E-3	1.0589898319803913E-2	1.3360622624915003E-2	1.3528422784192062E-2	1.3172616650730865E-2	1.3801356856269828E-2	1.5086876698587492E-2	1.6825566769407278E-2	1.7714956258894059E-2	2.264278162764749E-2	2.6670757274215886E-2	3.2176206772633907E-2	3.3723038116825858E-2	3.5385708348671316E-2	3.6008373983300999E-2	3.6393171881061566E-2	3.9795955941960802E-2	4.1290514879906336E-2	4.4889449617858734E-2	4.5819399196396306E-2	4.7400653716052232E-2	4.9184469539645746E-2	5.0479129657716025E-2	6.0390014875810728E-2	6.0584793839826456E-2	6.324004945367287E-2	5.8354082696101338E-2	6.3148877612513588E-2	6.5800058962520822E-2	6.9636477861225274E-2	7.7498798334975708E-2	8.4601449287264707E-2	9.0568051349678283E-2	9.1662926731909081E-2	9.9379686347699212E-2	0.10631517001966433	0.11382767565976804	0.11790151618304308	0.1227001127992005	0.13615803282555927	0.15315214764975485	0.16796177616303201	0.19503182909719338	0.20311187612739742	0.21883555708864419	0.20590848437569442	0.20653484238943023	0.19530056760442518	0.18690099209872235	0.17756553304372572	0.16330682126135054	0.16561893010445147	0.1666416085208737	0.18086336670726633	0.18848958695013471	0.18672368696703656	0.18518475709430918	0.17370296164533769	0.1688655932364608	Business Cycle/ Economics	1900	1901	1902	1903	1904	1905	1906	1907	1908	1909	1910	1911	1912	1913	1914	1915	1916	1917	1918	1919	1920	1921	1922	1923	1924	1925	1926	1927	1928	1929	1930	1931	1932	1933	1934	1935	193	6	1937	1938	1939	1940	1941	1942	1943	1944	1945	1946	1947	1948	1949	1950	1951	1952	1953	1954	1955	1956	1957	1958	1959	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	6.553736690347549E-4	5.4269857066551158E-4	6.9775479078658604E-4	4.6884754968519324E-4	8.1312673004433397E-4	9.6828640238514057E-4	8.221679153573039E-4	4.3674559798477031E-4	2.8668544615932445E-4	1.04108541553278E-3	1.2128526138705492E-3	4.1174747365129681E-3	3.5724331535337624E-3	3.9071451424681275E-3	1.8446571333738096E-3	2.1681112951506486E-3	2.8752810975714075E-3	3.067597080286553E-3	4.8974310462297872E-3	1.0903955695944137E-2	2.712481224202036E-2	4.9113127190891954E-2	5.6310201989962776E-2	5.5412798191812294E-2	4.6074893552046331E-2	5.0288187835001698E-2	4.4862905115315564E-2	4.1465345457321397E-2	3.3522360763686261E-2	4.1279944363009503E-2	4.5295701489947666E-2	4.9083749532059802E-2	4.3481652126863037E-2	4.2237433639060816E-2	4.2253624794255713E-2	4.9217545792830386E-2	5.8241565442629463E-2	6.3459628437315743E-2	6.4630488283461726E-2	5.8787557584282168E-2	5.2086799056088817E-2	4.6005352336315829E-2	4.1911202531182724E-2	4.3663044085493902E-2	4.4912146697150934E-2	5.2328152714211512E-2	5.5836761071320413E-2	5.7318229232237929E-2	5.5962320402717203E-2	5.6636176243330179E-2	5.2989443092359388E-2	4.9238153643402595E-2	5.0438745022528181E-2	5.1622622412487724E-2	4.9231018690064715E-2	4.3292876641974017E-2	4.2827653613528589E-2	4.7805473311280842E-2	4.9508397821711632E-2	6.6354066180472127E-2	6.4835549068396628E-2	6.8312468073800689E-2	5.5433522676305302E-2	5.4295549227836117E-2	5.1897540466733359E-2	4.4053238795189409E-2	3.9438041336436018E-2	3.3663753228955158E-2	3.2117276230546742E-2	3.1540000248301579E-2	3.2431401462864641E-2	3.3107669040340786E-2	3.2538426347369163E-2	3.5125938508983191E-2	4.0145541380169784E-2	4.6523967646217711E-2	4.7128625593845792E-2	4.6399781610966279E-2	4.5612978981103662E-2	4.2723529741372356E-2	4.2792016042361186E-2	4.5269725647279581E-2	5.3775397810657773E-2	5.8016874293244945E-2	5.6704696567728891E-2	5.3722883462141935E-2	5.4869065688491168E-2	5.5318453326305535E-2	5.3699038214625093E-2	4.9486066480538687E-2	5.0059059357196352E-2	5.175071201465092	4E-2	5.255782834742017E-2	5.5840449363866652E-2	5.4165672919414709E-2	5.8451391812358623E-2	6.0479752588536273E-2	6.2351071208751052E-2	5.8832322557948465E-2	5.6532590741355505E-2	5.644395959511516E-2	5.817484599323295E-2	5.5827496136256684E-2	5.9575295467112412E-2	5.8636963470940773E-2	5.973044718601795E-2	5.8190610123123349E-2	5.8156588793768928E-2	5.7143881962499338E-2	5.4207431081779972E-2	5.5730615873146788E-2	5.5839766848010342E-2	5.8559196662275492E-2	5.6783277543692973E-2	5.4628808014936255E-2	4.9555299219019112E-2	4.2885749739725636E-2	3.6009473159723637E-2	







1920-29	1930-39	1940-49	1950-59	1960-69	1970-79	1980-89	1990-99	2000-09	2010-19	16	29	89	85	126	102	96	115	86	75	0.2857142857142857	0.10344827586206896	3.3707865168539325E-2	0.11627906976744186	0.1111111111111111	0.19607843137254902	0.1875	0.29565217391304349	0.32558139534883723	0.37333333333333335	Year intervals; number of NBER volumes catalogued
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