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Political Economy 

Francesco Trebbi and Ebonya Washington*

The mission of the NBER’s Political Economy Program is to provide a 
forum for the discussion and distribution of theoretical and empirical research 
that identifies and addresses political constraints on economic problems. The 
program flourished under the vision and leadership of founding director 
Alberto Alesina from its launch in 2006 until his untimely death in 2020. As 
codirectors, we are grateful to him for shaping it into the active research hub it 
is today. The program currently has 95 affiliates, who have produced more than 
1,000 working papers since the last program report, in 2013. 

Political Economy is a broad-tent program in terms of methodology, geog-
raphy, time period, and topics covered. Members study not only what might be 
thought of as traditional political economy — the links between economics and 
politics, such as the study by Daron Acemoglu, Suresh Naidu, Pascual Restrepo, 
and James Robinson of how elections and institutions impact growth1 — but 
also investigate how forces like moral values and behavioral impulses impact pol-
itics and economics. Benjamin Enke’s investigation of morality and voting2 and 
Pietro Ortoleva and Erik Snowberg’s exploration of the role of overconfidence 
in political behavior3 are but two examples of the latter. 

We cannot cover the full breadth of program affiliates’ output in the decade 
since the last report. We therefore will not revisit the four topics — institutions, 
diversity, US elections, and culture — that it highlighted, except to say that they 
are still highly researched. As one illustration, Alberto Bisin and Paola Giuliano 
convene a full-day meeting on cultural economics adjacent to the spring pro-
gram meeting. We highlight instead three different topics on which program 
affiliates have focused their efforts: political polarization, state capacity, and con-
flict. All have large welfare significance. 

http://www.nber.org/reporter


NBER Reporter • No. 1, March 2023 3

NBERReporter 

The National Bureau of Economic Research is a private, nonprofit research organiza-
tion founded in 1920 and devoted to objective quantitative analysis of the American 
economy. Its officers and board of directors are:

President and Chief Executive Officer — James M. Poterba
Controller — Kelly Horak
Corporate Secretary — Alterra Milone Assistant Corporate Secretary — Denis F. Healy
BOARD OF DIRECTORS

Chair — John Lipsky
Vice Chair — Peter Blair Henry
Treasurer — Robert Mednick

DIRECTORS AT LARGE

DIRECTORS BY UNIVERSITY APPOINTMENT

DIRECTORS BY APPOINTMENT OF OTHER ORGANIZATIONS
 Timothy Beatty, Agricultural and Applied Economics Association
 Constance Hunter, National Association for Business Economics
 Arthur Kennickell, American Statistical Association
 Anne McCants, Economic History Association
 Robert Mednick, American Institute of Certified Public Accountants
 Maureen O’Hara, American Finance Association
 Dana M. Peterson, The Conference Board
 Peter L. Rousseau, American Economic Association
 Gregor W. Smith, Canadian Economics Association
 William Spriggs, American Federation of Labor and  
  Congress of Industrial Organizations

The NBER depends on funding from individuals, corporations, and private founda-
tions to maintain its independence and its flexibility in choosing its research activities. 
Inquiries concerning contributions may be addressed to James M. Poterba, President & 
CEO, NBER, 1050 Massachusetts Avenue, Cambridge, MA 02138-5398. All contribu-
tions to the NBER are tax-deductible.

The Reporter is issued for informational purposes and has not been reviewed by the 
Board of Directors of the NBER. It is not copyrighted and can be freely reproduced 
with appropriate attribution of source. Please provide the NBER’s Public Information 
Department with copies of anything reproduced. 

Requests for subscriptions, changes of address, and cancellations should be sent to Re-
porter, National Bureau of Economic Research, Inc., 1050 Massachusetts Avenue, 
Cambridge, MA 02138-5398 (please include the current mailing label), or by email to 
subs@nber.org. Print copies of the Reporter are only mailed to subscribers in the US and 
Canada; those in other nations may request electronic subscriptions at https://my.nber.
org/email_preferences. Other inquiries may be addressed to the Public Information 
Department at caradin@nber.org

2 NBER Reporter • No. 1, March 2023

Kathleen B. Cooper
Charles H. Dallara
Jessica P. Einhorn 
Mohamed El-Erian
Diana Farrell
Helena Foulkes
Robert S. Hamada
Peter Hancock

Peter Blair Henry
Karen N. Horn
Lisa Jordan
Karin Kimbrough
John Lipsky
Karen Mills
Michael H. Moskow
Alicia H. Munnell

Robert T. Parry
Douglas Peterson
James M. Poterba
Andrew Racine
John S. Reed
Hal Varian
Mark Weinberger 
Martin B. Zimmerman

Timothy Bresnahan, Stanford
Pierre-André Chiappori, Columbia
Maureen Cropper, Maryland
Alan V. Deardorff, Michigan
Graham Elliott, California, San Diego
Benjamin Hermalin, California, Berkeley
Samuel Kortum, Yale
George Mailath, Pennsylvania

Joel Mokyr, Northwestern
Richard L. Schmalensee, MIT
Christopher Sims, Princeton 
Richard H. Steckel, Ohio State
Ann Huff Stevens, Texas, Austin
Lars Stole, Chicago
Ingo Walter, New York
David B. Yoffie, Harvard

Outside of the connection with polariza-
tion, program affiliates remain interested in 
how racial, ethnic, religious, and gender iden-
tity impact political preferences, behavior, and, 
most of all, treatment received in the political 
sphere. Elizabeth Cascio and Na’ama Shenhav 
analyze 100 years of women’s voting in the 

United States.14 Across contexts, contributors 
are exploring how ethnic and religious con-
cordance between representatives and voters 
impacts receipt of public goods. See, for exam-
ple, Kaivan Munshi and Mark Rosenzweig on 
India15 and Brian Beach, Daniel 
B. Jones, Tate Twinam, and 
Randall Walsh on California.16 
Researchers are also continuing 
to explore how voters’ voices 
are suppressed by race, as in 
Federico Ricca and Francesco 
Trebbi’s work on how endoge-
nous political institutions keep 
minorities from voting in the 
present-day US17 and Enrico 
Cantoni and Vincent Pons’ 
analysis of voter ID laws.18

Returning to polariza-
tion, ethnocentrism and eco-
nomic causes are not neces-
sarily at odds: Jiwon Choi, 
Ilyana Kuziemko, Ebonya 
Washington, and Gavin Wright 
provide evidence for an inter-
active role for the two forces in 

political beliefs.19 Nor are they the only two 
explanations explored for increased polariza-
tion. Political economists have for quite some 
time been asking questions around how our 
biases impact how we take in media and how 
media further our biases. Ester Faia, Andreas 
Fuster, Vincenzo Pezone, and Basit Zafar study 

the former20 and Gregory J. Martin and 
Ali Yurukoglu the latter.21 

Increasingly, the field of political 
economy, like the public’s attention, has 
also turned to social media and its role in 
furthering discord. Gene Grossman and 
Elhanan Helpman model how parties’ abil-
ity to push fake news to their supporters 
increases both policy divergence and sub-
optimal outcomes.22 Acemoglu, Asuman 
Ozdaglar, and James Siderius demonstrate 
platforms’ role in this process, showing that 
they are incentivized to create algorithms 
that amplify low-reliability content.23 But 
even outside of fake news, Renee Bowen, 
Danil Dmitriev, and Simone Galperti 
show that our sharing behavior furthers 
polarization.24 Rafael Di Tella, Ramiro 
Gálvez, and Ernesto Schargrodsky find 
that following a political event, in this case 
the 2019 Argentina presidential debate, 

only those inside the echo chamber became 
more polarized.25 On the other hand, intrigu-
ingly, Boxell, Gentzkow, and Shapiro describe 
how polarization has increased most in recent 
years among demographic groups least likely 

to use social media.26 Nonetheless, Thomas 
Fujiwara, Karsten Müller, and Carlo Schwarz 
find that social media affects vote shares in US 
elections.27

While there is no consensus on the role 
of social media in politics, and certainly not 
on whether social media enhance or diminish 
welfare more broadly, what is clear is that the 
role of new media in campaigns, information 
acquisition, and political movements will be 
exciting areas of future inquiry, both in relation 
to and outside of the impact on political polar-
ization. The same is true of other potential driv-
ers of polarization, such as income and wealth 
inequality. 

State (In)Capacity

Over the past decade, program affiliates 
have sought to understand the emergence of 
weak versus capable states. Studies by Timothy 
Besley, Robin Burgess, Adnan Khan, and 
Guo Xu,28 who examine the cross-national 
relationship between per capita income and 
the level of government bureaucracy [Figure 
2], and Acemoglu, Camilo García-Jimeno, 
and Robinson who look at the networks of 
Colombian municipalities are recent exam-
ples.29 The field has reached something of a 
consensus on the importance of strong states 
in long-run development, as Melissa Dell, 
Nathaniel Lane, and Pablo Querubin show for 
northern Vietnam30 and Charles Angelucci, 

Simone Meraglia, and 
Nico Voigtländer demon-
strate for England.31 

A strong state, how-
ever, is not necessarily a 
driver of welfare gains, 
particularly if the state 
is in the hands of pow-
erful elites. State cap-
ture is therefore another 
interest, with empiri-
cal investigations rang-
ing from Claudio Ferraz, 
Frederico Finan, and 
Monica Martinez-Bravo’s 
work on traditional elites 
in Brazil32 to Patrick 
Francois, Ilia Rainer, and 
Trebbi’s study of auto-
cratic cabinet allocations 
to ethnic groups in sub-

Polarization

Extreme populist parties have gained strength across 
democratic nations in the years following the 2008–09 
financial crisis, and alongside this phenomenon has grown 
researchers’ interest in polarization. In addition to studying 
diverging political views, Levi Boxell, Matthew Gentzkow, 
and Jesse Shapiro document 
a rise in affective polariza-
tion — negative attitudes toward 
nonmembers of one’s politi-
cal party — in six of 12 OECD 
countries investigated, with the 
greatest increase in the United 
States.4 [Figure 1] Party identi-
fication now seems to operate 
as a key dimension of individual 
identity, with research demon-
strating a connection between 
partisanship and a range of 
nonpolitical behaviors, from 
Gordon Dahl, Runjing Lu, and 
William Mullins’s study of fer-
tility5 to Emanuele Collonnelli, 
Valdemar Pinho Neto, and 
Edoardo Teso’s look at hiring 
in Brazil.6 

The central concern of the 
research on polarization is understanding the causes of its 
rise and underlying drivers. The bulk of the empirical analy-
sis supports a role for three major causes: trade and globaliza-
tion, ethnocentrism, and the media. Regarding trade, Cevat 
Aksoy, Sergei Guriev, and Daniel Treisman demonstrate 
that, across 118 countries, opinions of the incumbent poli-
tician diminish as imports increase.7 Moderates are driven 
out of office in the face of rising Chinese trade exposure, 
Christian Dippel, Robert Gold, and Stephan Heblich show 
for Germany;8 and David Autor, David Dorn, Gordon 
Hanson, and Kaveh Majlesi document for the US.9

Evidence of a role for ethnocentrism in the rise of 
populism is provided by, among others, Simone Moriconi, 
Giovanni Peri, and Riccardo Turati, who show that low-
skilled immigration has driven nationalistic preferences 
across 12 European nations since 2007.10 Immigration also 
decreases support for redistributive policies, according to 
Alesina, Elie Murad, and Hillel Rapoport,11 contributing 
to a long literature that seeks to understand why inequal-
ity does not predict support for increased redistribution, 
a puzzle that has great relevance for our understanding of 
polarization. In fact, Alesina, Armando Miano, and Stefanie 
Stantcheva find that just having survey respondents think 
about immigration lowers support for redistribution.12 
Jesper Akesson, Robert Hahn, Robert Metcalfe, and Itzhak 
Rasooly find similar effects for race.13 
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Weese, Austin L. Wright, and Andrew 
Shaver53 focus on the role of insur-
gent groups in Asia. Veli Andirin, 
Yusuf Neggers, Mehdi Shadmehr, and 
Shapiro estimate various regimes’ tol-
erance for citizen action by studying 
the frequency of political protests.54 
[Figure 4]

Burke, Solomon Hsiang , and 
Edward Miguel outline the role of cli-
mate in conflict.55 
Murat Iyigun, Nathan 
Nunn, and Nancy 
Qian take the long 
view, investigating the 
question empirically 
over five centuries of 
conflicts in Europe, 
North Africa, and the 
Near East, from 1400 
to 1900.56 

Increasing atten-
tion to the topic of 
violence has gener-
ated closer interac-
tions between polit-
ical economy and 
other subfields of eco-
nomics, particularly 
development and 
economic history. 
Several of the studies 
cited above focus on developing coun-
tries. Similarly, Ying Bai, Ruixue Jia, 
and Jiaojiao Yang’s work on the role of 
Zeng Guofan in the Taiping Rebellion 
in nineteenth century China connects 
to both subfields.57 Leander Heldring, 
Robinson, and Parker Whitfill’s study 
of the political consequences of World 
War II bombings makes clear the link 
between political economy and eco-
nomic history.58

Political economy connects eco-
nomics to international relations. 
Nation building, nationalism, and war 
are at the core of work by Alesina, 
Bryony Reich, and Alessandro 
Riboni.59 Conflict studies also bridge 
the boundary to cultural anthropol-
ogy. The long-run impact of conflict 
on cooperation is explored by Michal 
Bauer, Christopher Blattman, Julie 
Chytilová, Joseph Henrich, Miguel, 

and Tamar Mitts60 and Sarah Lowes 
and Montero61 among others. Dal 
Bó, Pablo Hernández, and Sebastián 
Mazzuca explore the trade-off between 
predation and production in proto-
states.62 These linkages are evidence of 
the sort of interdisciplinary and cross-
field conversations that the Political 
Economy Program has fostered since 
its launch. 

Conclusion

In the words of Alesina and Roberto 
Perotti: “Political-economy models begin 
with the assertion that economic pol-
icy choices are not made by social plan-
ners, who live only in academic papers.” 
63 From state polarization to state capac-
ity to war to many of the other top-
ics that we did not cover in this brief 
report, researchers in political economy 
have met complex big-picture questions 
of the last decade with analytical rigor. We 
anticipate that they will bring this same 
approach to the high-impact questions of 
the decades to come, reinforcing the real-
world relevance of this field. 

1 “Democracy Does Cause Growth,” 
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Robinson J. NBER Working Paper 

20003, March 2014. 
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NBER Working Paper 24268, October 
2019. 
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Behavior,” Ortoleva P, Snowberg E. 
NBER Working Paper 19250, July 2013. 
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4 “Cross-Country 
Trends in Affective 
Polarization,” Boxell 
L, Gentzkow M, 
Shapiro J. NBER 
Working Paper 26669, 
November 2021. 
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and Presidential 
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R, Mullins W. NBER 
Working Paper 29058, 
December 2021. 
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6 “Politics at Work,” 
Colonnelli E, Pinho 
Neto V, Teso E. NBER 
Working Paper 30182, 
June 2022. 
Return to Text
7 “Globalization, 

Government Popularity, and the Great 
Skill Divide,” Aksoy Cevat, Guriev S, 
Treisman D. NBER Working Paper 
25062, September 2018. 
Return to Text
8 “Globalization and Its (Dis-)Content: 
Trade Shocks and Voting Behavior,” 
Dippel C, Gold R, Heblich S. NBER 
Working Paper 21812, December 2015. 
Return to Text
9 “Importing Political Polarization? The 
Electoral Consequences of Rising Trade 
Exposure,” Autor D, Dorn D, Hanson G, 
Majlesi K. NBER Working Paper 22637, 
December 2017. 
Return to Text
10 “Skill of the Immigrants and Vote of 
the Natives: Immigration and Nationalism 
in European Elections 2007–2016,” 
Moriconi S, Peri G, Turati R. NBER 
Working Paper 25077, September 2018. 
Return to Text

Saharan Africa.33 
Another factor that can weaken 

state capacity is the misalignment of 
incentives of government officials. 
Raymond Fisman and Yongxiang Wang 
find heavy manipulation of accidental 
death data in China due precisely to this 
cause.34 Acemoglu, Leopoldo Fergusson, 
Robinson, Dario Romero, and Juan F. 
Vargas point to the perils of the lack of 
state capacity along critical dimensions 
when the incentives for representatives 
of the state are highpowered.35 

In addition to moral hazard, asym-
metric information within the gov-
ernment can be a cause of weakness. 
Ernesto Dal Bó, Finan, Nicholas Li, and 
Laura Schechter pro-
vide experimental evi-
dence of this issue for 
agricultural inspec-
tors in Paraguay.36 
Oriana Bandiera, 
Michael Carlos Best, 
Adnan Qadir Khan, 
and Andrea Prat show 
how improvements 
in efficiency arise 
from the delegation 
of authority to pro-
curement officers in 
Pakistan.37 

A final factor 
that can hobble state 
capacity is corrup-
tion, a huge topic of 
investigation. To pro-
vide two examples of 
its documentation, 
Fisman and Wang show that politically 
connected firms in China are allowed to 
get away with two to three times higher 
workplace fatality rates than uncon-
nected firms.38 In the US, Filipe R. 
Campante and Quoc-Anh Do demon-
strate that corruption tends to be higher 
in systems where the centers of politi-
cal power are more geographically iso-
lated from principals/voters, a finding 
that suggests that corruption matters to 
voters.39 Finan and Maurizio Mazzocco 
demonstrate this explicitly, showing 
that Brazil’s anti-corruption audits are 
highly valued by voters notwithstand-

ing their costs.40 In Mexico, Eric Arias, 
Horacio Larreguy, John Marshall, and 
Pablo Querubin find that the frequency 
of malfeasance is important for electoral 
accountability.41 

The most difficult questions about 
corruption revolve around how to stamp 
it out and what might be the unintended 
consequences of eliminating it. Raúl 
Sanchez de la Sierra, Kristof Titeca, 
Haoyang Xie, Albert Malukisa Nkuku, 
and Aimable Amani Lameke present a 
case study of the internal organization 
of the traffic police in the Democratic 
Republic of the Congo, where the effects 
of anti-corruption efforts are ambiguous 
and depend on the transfer schemes and 

quotas allocated between lower-ranked 
and higher-ranked police officers.42 In 
El Salvador, Zach Y. Brown, Eduardo 
Montero, Carlos Schmidt-Padilla, and 
Sviatschi find that policies aimed at 
pacifying and reducing nonaggression 
among criminal gangs increased extor-
tion.43 Lauren Cohen and Bo Li pro-
vide evidence that in the US the Foreign 
Corrupt Practices Act, a statute aimed 
at curtailing foreign bribery, is mis-
used strategically against foreign firms 
located in a senator’s state when the sen-
ator is up for reelection.44 

Political capture of public officials, 

a phenomenon often associated with 
corruption, has also received grow-
ing attention. Xu, Marianne Bertrand, 
and Burgess demonstrate that social 
proximity facilitates political capture 
of bureaucrats in India,45 while Silvia 
Vannutelli shows that removing the abil-
ity of Italian mayors to hire their own 
financial auditors yields municipal fiscal 
improvements.46 [Figure 3]

Increasing Conflict and Violence

Since 2013 the world has seen 
the rise and fall of the Islamic State 
in the Middle East, heightened con-
flict in Syria in the aftermath of the 

Arab Spring , insur-
gencies in Yemen, 
Afghanistan, and 
Nigeria, and Russian 
invasions of Ukraine, 
first in 2014 and then 
on a larger scale in 
2022. All these con-
flicts have far-flung 
economic, social, 
and political conse-
quences. Program 
affiliates have increas-
ingly turned their 
attention to conflict, 
beginning with its 
origins. Acemoglu, 
Ferg usson,  and 
Simon Johnson47 and 
Cemal Eren Arbatli, 
Quamrul Ashraf, 
Oded Galor, and 

Marc Klemp48 investigate anthropolog-
ical and economic origins from a broad 
historical perspective. Other research-
ers consider cultural origins, including 
Eoin McGuirk and Marshall Burke in 
the context of Africa,49 or institutional 
constraints, like Oendrila Dube and 
Naidu50 and Antonella Bandiera, Lelys 
Dinarte Diaz, Juan Miguel Jimenez, 
Sandra Rozo, and Maria Micaela 
Sviatschi in Latin America.51 

Researchers also seek to understand 
the incentives and strategies of the 
actors. Studies by Efraim Benmelech 
and Esteban Klor52 and Trebbi, Eric 
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M. NBER Working Paper 28683, April 
2021. 
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Research & Development organiza-
tion was merged with the company’s 
engineering division. Consistent with 
this, National Science Foundation 
data show that the share of basic and 
applied research in total business R&D 
expenditures in the United States fell 
from about 30 percent in 1985 to less 
than 20 percent in 2015. Simply put, 
corporate R&D became less “R” and 
more “D.”2

The Rise of Industrial Research

The leading US companies of the 
1870s and 1880s largely relied on exter-
nal inventions. They acquired inven-
tions in an active market for technol-
og y.3 Large companies established 
labs to evaluate the quality of exter-
nal inventions and other inputs, test 
materials, control quality, and trouble-
shoot production-related issues.4 By 
World War I, some leading firms recog-
nized they could no longer rely on bor-
rowed technologies or individual inven-
tors. Invention was reliant on scientific 
knowledge, but university research 
was limited. General Electric, AT&T, 

DuPont, and Eastman Kodak led the 
way by investing in scientific research 
to fill the gap, and the US corporate lab 
emerged. 

Using newly developed firm-level 
data from the 1920s and 1930s, we 
show that the companies most inclined 
to invest were those using frontier 
technology in fields where US univer-
sity research lagged, such as electron-
ics, physics, and polymer chemistry.5 
In ongoing work, we are examining the 
different ways the expansion of univer-
sity research affects private research, 
including through production of new 
scientific knowledge, new human cap-
ital, and university inventions avail-
able through licensing and university 
spinoffs.6

Corporate scientific research paid 
off in breakthrough innovations and 
high market valuations. DuPont, ini-
tially a producer of explosives, lacquers, 
and rayon, invested in development 
of polymer chemistry, which became 
the basis for new products, most nota-
bly nylon and polyester. It helped that 
DuPont had ample resources to develop 
and commercialize these products and 

faced little competition. Many labs 
belonged to large companies operat-
ing in concentrated industries, which 
helped insulate them against spillovers. 

Research is typically disclosed 
in scientific publications, and hence 
upstream research is more likely than 
downstream development to result in 
knowledge spillovers. In work with Lia 
Sheer, we show that corporate invest-
ment in research trades off the cost of 
spillovers to rivals against the benefits 
to the discovering firm of the use of 
science in its own inventions.7 From 
1985 through 2015, spillovers to rivals 
appear to have increased faster than 
internal benefits, pointing to one pos-
sible reason for the decline of industrial 
research. [Figure 3, next page] If firms 
invest in scientific research not only as 
a perk for talented inventors with a taste 
for science or as a signal to investors, 
regulators, or customers, but also as an 
input to their own inventions, then pro-
tection for inventions would encourage 
investment in research. We find that, 
consistent with this, weakening patent 
protection for inventions tied to corpo-
rate research reduces follow-on invest-

Research Summaries

The Changing Structure of American Innovation 

Ashish Arora and Sharon Belenzon

The COVID-19 mRNA vaccine was a 
result of the joint efforts of three types of 
organization. University of Pennsylvania 
researchers, notably Katalin Karikó and 
Drew Weissman, performed some of the 
foundational research. Startups, including 
BioNTech, Moderna, and Arbutus, among 
others, developed key elements of the tech-
nolog y required to safely deliver the vac-
cine. Established pharmaceutical firms, 
notably Pfizer, were responsible for test-
ing , production, and distribution. Pfizer 
and its partner BioNTech developed the 
vaccine internally, whereas Moderna, the 
other major supplier of COVID vaccines 
in the United States, benefited from signif-
icant government research funding. This 
division of labor in innovation, which 
allowed multiple firms to contribute, is a 
notable component of the US innovation 
ecosystem. 

Together with our collaborators, we 
have studied the evolving specialization 
of US innovation and the rise and fall of 
industrial research. Though it still flour-
ishes in fields such as artificial intelli-
gence, the corporate lab’s heyday was from 
the 1930s until the 1980s. Many leading 
US firms have withdrawn from scientific 
research, closing their labs or reorienting 
them toward applications rather than basic 
science.1 [Figures 1 and 2]

In the 1960s, DuPont scientists pub-
lished more articles in the Journal of the 
American Chemical Society than MIT 
and Caltech researchers combined. But 
by the 1990s, the company had reduced 
its research focus. The number of scien-
tific articles published by DuPont sci-
entists fell from 749 in 1994 to 245 in 
2015, while its US patents more than dou-
bled, from around 1,600 in 1994 to nearly 
3,500 in 2012. In 2016, DuPont’s Central 
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firm had become experienced in puri-
fying and doping semiconductors while 
manufacturing back-voltage rectifiers for 
radars during World War II. Bell metal-
lurgist Henry Theurer later developed 
methods for processing germanium crys-
tals to impurity levels as low as one part 
per 10 billion. It was also at Bell Labs that 
Gordon Teal and Ernest Buehler’s crys-
tal “pulling” method for fabricating the 
positive-negative junctions in silicon rods 
was developed, as was W. G. Pfann’s “zone 
refining.”10 William Shockley’s transistor 
would not have been commercially suc-
cessful without both of these in-house 
achievements in material sciences. 

An innovation system relying on ven-
ture-capital-funded startups may create 
other kinds of gaps as well. For instance, 
as Josh Lerner and Ramana Nanda argue, 
venture investment is narrowly focused 
on software, digital products, and bio-
tech, neglecting “deep-tech” sectors such 
as semiconductors and hardware, materi-
als, and clean energy.11 It may well be that 
startups trying to develop science-based 
innovations in such sectors are unattract-
ive investments — they can capture only 
a small share of the value they create 
because of their weak bargaining position 
vis-à-vis potential acquirers.12 Their bar-
gaining position is worse if the decline of 
corporate research results in fewer poten-
tial acquirers.

Corporate labs, which were once 
the hub of the innovation ecosystem in 
America, have given way to universities 
and startups. Though the new special-
ized system offers many benefits, it may 
also leave important gaps. Startups are 
less likely to succeed in pulling off large-

scale or multidisciplinary innovations. 
Sectors where both scientific research and 
technical and commercial development 
are intertwined are more likely to be 
neglected by venture capitalists. These 
gaps may lower the social return to invest-
ment in scientific research. 

1 “The Decline of Science in 
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Innovation,” Arora A, Belenzon S, 
Cioaca L, Sheer L, Zhang H. Mimeo, 
Duke University.  
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ment in that research 
stream.8 

Knowledge spill-
overs have tended to 
focus discussions of 
innovation policy on 
government support 
for research, neglect-
ing the potential role 
of procurement pol-
icies. Though the 
COVID-19 mRNA 
vaccine was based 
on years of feder-
ally funded research, 
federal procurement 
contracts were vital 
to the final stages of 
vaccine development. 
Belenzon and Larisa 
Cioaca document 
changes in government 
procurement policies that may have 
contributed to the decline in corporate 
science.9 

In addition to funding R&D activ-
ities directly, government procurement 
provides incentives to businesses to 
invest in R&D by rewarding firms that 
demonstrate technological superiority 
in R&D races with downstream pro-
curement contracts. Such “guaranteed 
demand” was partic-
ularly popular during 
the Cold War (1948–
89) but has since 
diminished. R&D 
contracts are increas-
ingly decoupled from 
downstream pro-
curement. [Figure 
4] Beginning in the 
1980s, the rise of 
Japan and the end of 
the Cold War shifted 
attention away from 
national security 
and toward innova-
tions with commer-
cial applications. The 
growing use of full 
and open competi-
tion in procurement 
contracting reduced 

the government’s ability to take the 
risk out of upstream corporate R&D 
investments. 

American Innovation and the 
Loss of Corporate Research 

Corporate research projects are diffi-
cult to replicate in universities and start-
ups: they are larger in scale, combine 

scientific and engi-
neering disciplines, 
and are mission ori-
ented. The synergy 
between science and 
its application finds 
its natural expression 
in industrial research. 
Significant discoveries 
are often made while 
solving specific prob-
lems. Louis Pasteur, in 
studying how to pre-
vent wine from spoil-
ing, developed the 
germ theory of fermen-
tation as well as the 
technique of pasteuri-
zation. His discovery, 
in addition to being 
an extremely valuable 

industrial innovation, 
led to the modern sciences of bacteriol-
ogy, immunology, and microbiology, and 
to the development of vaccines. 

Close collaboration between science 
and engineering is much easier inside 
an industrial lab. The Google Translate 
project is a case in point. Google’s soft-
ware engineers converted the code created 
by its computer scientists into the com-
pany’s TensorFlow language, hardware 

engineers modified 
semiconductor chips 
originally custom built 
by Google for neural 
networks, and database 
engineers dealt with 
the copious amounts 
of data required by the 
algorithms.

The machine 
translation example 
also highlights the mul-
tidisciplinary nature 
of mission-oriented 
research. The transis-
tor, for instance, would 
not have been possible 
without the interdisci-
plinary efforts of physi-
cists, metallurgists, and 
chemists at Bell Labs. 
Metallurgists at the 
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(for example, finance, 
marketing, client, or 
supplier). The method 
allowed us to build a 
bottom-up measure of 
CEO effort by gaug-
ing the time spent on 
work-related activities 
during the week. 

The data show 
wide variation in both 
CEO effort and time 
allocation. Figure 1 
shows the distribu-
tion of hours worked 
across CEOs. Hours 
recorded vary from 
about 20 to nearly 
100. Figure 2 provides 
a snapshot of differ-
ences in CEO activ-
ities. The work of CEOs mostly goes 
into meetings — more than 50 percent 
of working time at the median, involv-
ing both employees and outsiders. Even 
in this case, behaviors across CEOs vary 
markedly. 

What explains these differences? 
Some of the variation in CEO labor sup-
ply is accounted for by differences in 
firm governance: family-business CEOs 
work 9 percent fewer hours than other 
firms’ CEOs, even 
conditional on formal 
qualifications and firm 
characteristics such 
as size and industry. 
Additionally, family-
firm CEOs appear to 
be more likely to take 
time off when popu-
lar sporting events are 
being broadcast, and 
are less likely to work 
their usual schedules 
when snowstorms or 
other weather shocks 
make it more difficult 
to reach the office. 
Since differences in 
effort are correlated 
with firm perfor-
mance — 18 percent 
of the performance 

gap between family and nonfamily 
firms is accounted for by differences in 
effort — the results suggest that poten-
tial profit opportunities may be lost in 
the pursuit of private benefits of control. 

Examining differences in time allo-
cation turns out to be a more complex 
challenge than analyzing CEO effort, 
since the wealth of information con-
tained in the time diaries is too extensive 
to be easily compared across CEOs or 

correlated with other 
outcomes of inter-
est, such as CEO and 
firm characteristics. To 
address this challenge, 
we use a machine learn-
ing algorithm (Latent 
Dirichlet Allocation) 
that projects the 
many dimensions of 
observed CEO behav-
ior onto two “pure” 
behaviors — groups 
of related activities 
that together reflect 
a coherent, underly-
ing behavioral profile. 
The algorithm finds 
the combination of 
features that best dif-
ferentiates the sample 

CEOs. The first of the two pure behav-
iors is associated with more time spent 
with employees involved in production 
activities and in one-on-one meetings 
with firm employees or suppliers. The 
second pure behavior is associated with 
more time spent with C-suite execu-
tives and in interactions involving sev-
eral participants and multiple functions 
inside and outside the firm. To fix ideas, 
we label the first type of pure behav-

ior “manager” and the 
second “leader,” fol-
lowing a popular dis-
tinction described by 
John Kotter.4 

Armed with a one-
dimensional behavior 
index that represents 
each CEO as a con-
vex combination of 
the two pure behav-
iors, we then study the 
correlation between 
CEO behavior, firm 
characteristics, and 
firm performance. We 
find that leader behav-
ior is more common 
in large firms, multi-
nationals, listed firms, 
and in sectors with 
high R&D intensity 
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CEOs and Firm Performance

Raffaella Sadun

CEOs have become a topic of 
increasing scrutiny in economic 
research. Early studies on this topic 
inferred the presence of differentia-
tion in CEOs’ abilities and manage-
rial styles indirectly, examining changes 
in firm performance after exogenous 
events such as deaths or movements of 
managers across different firms affected 
their ability to manage.1 This summary 
describes recent empirical work that 
I have conducted to generate direct 
evidence on what top managers do, 
how they differ from one another, and 
whether these differences matter for 
firms’ performance.

The research touches upon differ-
ent aspects of what CEOs do — rang-
ing from day-to-day behavior to strat-
egy setting. Ultimately, it strives to 
build new measurements of CEOs’ 
activities that are at the same time fine 
grained and scalable within and across 
countries. Given the intangible nature 
of leadership, this requires embracing 
an eclectic empirical approach, includ-
ing developing new survey instruments, 
exploring previously untapped quan-
titative and textual data sources, and 
adopting machine learning methods 
to leverage rich and at times unstruc-
tured data.

This research has led to three 
broad findings. First, top managers 
vary considerably in what they do, 
both in terms of day-to-day behaviors 
(effort on the job, allocation of time 
across activities) and decision-making 
approaches (specifically, the formula-
tion and execution of firm strategies). 
Second, CEOs also differ in terms of 
what they do not do, that is, the extent 
to which they allocate decision-mak-
ing authority to other individuals in 
their organizations. Third, differences 
across CEOs in both activities and del-
egation are related to organizational 

performance, primarily due to match-
ing effects. There isn’t one optimal way 
to be a CEO. What matters is the fit 
between what CEOs do (or do not do, 
in the case of delegation) and the spe-
cific needs of the firms that they run. 
This latter finding points to the impor-
tance of studying frictions in the mar-
ket for CEOs, starting with imperfec-
tions in the selection of CEOs and 
in the way in which CEOs’ activity is 
monitored and rewarded within firms.

What Do CEOs Do? Time Use

In a series of papers, Oriana 
Bandiera, Renata Lemos, Stephen 
Hansen, Andrea Prat, and I measured 
and studied differences in CEO behav-
ior, looking at both hours spent work-
ing and time allocation across differ-
ent activities.2 The notion that actual 
behavior could be an important fac-
tor of differentiation across managers 
is well accepted in the management 
literature,3 but the empirical examina-
tion of managerial time use has been 
somewhat elusive. To provide direct 
evidence on managerial behavior, we 
developed a new methodology to mea-
sure with unprecedented detail the time 
use of 1,114 CEOs in six countries. 
We scaled up traditional shadowing 
approaches — detailed observations 
of CEOs in action — by measuring 
CEOs’ diaries via daily calls with execu-
tives or their personal assistants during 
a random workweek. Overall, we col-
lected data on 42,233 activities cover-
ing an average of 50 working hours per 
CEO. For each activity, we recorded 
the same five features: type (for exam-
ple, meeting, plant/shop-floor visit, 
business lunch, or personal time), 
planning horizon, number of partici-
pants, number of different functions 
involved, and participants’ function 
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Brian Lucking, Van Reenen, and I study 
the performance effects of decentraliza-
tion during the Great Recession, a time  
that coincided with a sudden increase 
in uncertainty in demand.7 Using two 
large microdatasets on decentralization 
in firms in the US and 10 OECD coun-
tries, we find that firms that delegated 
more power from the central headquar-
ters to local plant managers prior to the 
Great Recession outperformed their cen-
tralized counterparts in sectors that were 
hardest hit by the subsequent crisis, as 
measured by the exogenous component 
of export growth and product durabil-
ity. We interpret these results through 
the lens of a simple model of delegation, 
which provides support to the idea that 
decentralization provides firms with the 
necessary flexibility and local percep-
tiveness needed to respond to turbulent 
business conditions. 

Strategy 

A key prerogative of CEOs is set-
ting firm strategy. Direct evidence on 
whether CEOs vary in their strategy 
“practices,” however, is scant. To make 
progress on this topic, Bloom, Michael 
J. Christensen, Jan Rivkin, M. J. Yang, 
and I examine how chief executives for-
malize, develop, and implement strat-
egy in a sample of 262 Harvard Business 
School-educated CEOs.8 In spite of 
their common graduate education, there 
is tremendous variation in how strat-
egy is approached — specifically how 
structured versus extemporaneous strat-
egy practices are used by CEOs, both 
between and within industries. CEOs 
who use more-structured processes tend 
to lead larger and faster-growing firms. 
The data suggest that management edu-
cation matters, as CEOs exposed to a 
curriculum that emphasized system-
atic analysis of the external environ-
ment — namely, the Harvard Business 
School first-year curriculum after the 
introduction of Michael Porter’s system-
atic analysis of competition — were sig-
nificantly more likely than CEOs who 
were trained just before the change in 
curriculum to formalize their position-

ing against competitors. We also find 
that the more intense focus on strat-
egy formalization may have crowded 
out attention to organizational practices 
related to strategy implementation.

Skills

In a separate line of research, 
Hansen, Tejas Ramdas, Joe Fuller, and I 
investigate the skill requirements needed 
to succeed in these top managerial posi-
tions using a large corpus of detailed and 
previously unexplored job descriptions 
for C-suite positions spanning 17 years.9 
We classify the information contained 
in these documents using methods bor-
rowed from machine learning, which 
allows us to map unstructured, free-text 
data into distinct clusters of skill require-
ments. We use the data to examine the 
variation in the demand for different 
managerial skills, which provides, to the 
best of our knowledge, the first direct 
evidence of C-suite skill requirements. 
Finally, we match the job description 
data with firm accounts and job postings 
for other occupations within the same 
firm and analyze the extent to which 
demand for social skills — a cluster that 
experienced sustained growth over time 
in CEO job descriptions — varies across 
firms. The results suggest that social skills 
are in especially high demand in larger, 
more complex, more IT-intensive orga-
nizations, consistent with the idea that 
social skills may facilitate the trading of 
expertise in the firm.10

Conclusions

CEOs play an increasingly impor-
tant role in modern organizations, yet 
the nature of their activity and the mech-
anisms through which they may be able 
to affect firm performance often escape 
rigorous empirical investigation. The 
data that I helped build over the past few 
years show tremendous heterogeneity 
in CEO activities, delegation, decision-
making approaches, and skill require-
ments. While the evidence supports the 
notion that CEOs matter for firm per-
formance, it also suggests that this effect 

runs through the appropriate matching 
of CEOs to firms — that is, differentia-
tion among CEOs is largely horizon-
tal rather than vertical. This points to 
the crucial importance of understanding 
the mechanism through which CEOs 
are selected, and the governance of the 
CEO-firm relationship, which is essen-
tial to monitor fit and, if needed, to 
break bad matches. 
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and production processes denoted by a 
higher incidence of abstract, rather than 
routine, tasks. We also find that leader 
behavior is more likely to be found in 
more productive and profitable firms. 
The correlation is economically and sta-
tistically significant: a one standard devi-
ation in the CEO behavior index is 
associated with an increase of 7 percent 
in sales, controlling 
for labor, capital, and 
other standard firm-
level covariates. In the 
absence of exogenous 
variation in CEOs’ 
assignment to firms, 
we cannot assume 
this relationship is 
causal — for exam-
ple, CEOs may sim-
ply adapt their behav-
ior to firms’ needs, 
and more productive 
firms may hire more 
leaders. However, two 
pieces of evidence 
go against this inter-
pretation. First, pre-
appointment trends 
in performance do not 
predict the appoint-
ment of a leader CEO; second, firms 
that hire a leader CEO experience a sig-
nificant increase in productivity only 
after the CEO appointment, and this 
effect emerges gradually over time. That 
is, CEO behavior does not seem to be 
merely a reflection of differential pre-
appointment trends or firm-level, time-
invariant differences in performance. 

The association between the CEO 
behavioral index and firm performance 
does not necessarily imply that all firms 
would benefit from hiring a leader CEO. 
In fact, the performance correlations 
emerging from the data are consistent 
with both vertical differentiation among 
CEOs — that is, that all firms would 
be better off with a leader CEO — and 
horizontal differentiation with match-
ing frictions — that is, that some firms 
would be better off with leaders and oth-
ers with managers, but not all firms need-
ing a leader CEO are able to appoint one. 

We develop and estimate a simple 
model of CEO firm assignment that 
encompasses both vertical and horizon-
tal differentiation to test which is a bet-
ter fit for the data. The model estimation 
is consistent with horizontal differentia-
tion of CEOs with matching frictions: 
while most firms with managers are as 
productive as those with leaders, the sup-

ply of managers outstrips demand such 
that 17 percent of firms end up with the 
“wrong” type of CEO. These inefficient 
assignments are more frequent in lower-
income countries (36 percent versus 5 
percent of firms). The productivity loss 
generated by the misallocation of CEOs 
to firms accounts for 13 percent of the 
labor productivity gap between high- 
and low-income countries. 

What CEOs Do Not 
Do: Delegation

Given the multitude and complexity 
of the activities performed inside organi-
zations, it is essential for CEOs to be able 
to effectively delegate work. Effective 
delegation allows for more effective 
matching of problems with expertise and 
may increase empowerment and motiva-
tion of subordinates.5 Nicholas Bloom, 
John Van Reenen, and I explored the 

extent to which CEOs delegate decision-
making authority to middle managers 
in a large cross-country survey of manu-
facturing firms.6 Our survey instrument, 
administered over the phone by a large 
team of trained interviewers, asked mid-
dle managers the maximum amount they 
could spend without asking permission 
from the central headquarters (CHQ) 

and their autonomy 
on four key domains 
of activity: spending, 
hiring, marketing, and 
product introduction. 
We find wide hetero-
geneity in delegation 
both across and within 
countries, as shown in 
Figure 3.

While some 
of this variation is 
related to firm char-
acteristics — for exam-
ple, delegation was 
much higher in larger 
plants — the data also 
suggest an important 
role for contextual 
factors external to the 
firm, and in particular 
the level of generalized 

trust in the area in which the firm CHQ 
is located. Firms in higher-trust regions 
are more decentralized and larger, and 
CHQ trust also predicts the level of del-
egation in subsidiaries, even when they 
are located in other regions or countries. 
We find that multinational subsidiar-
ies located in a country that their parent 
country tends to trust, like the subsidiary 
of a French multinational in Belgium, are 
typically more decentralized than sub-
sidiaries located in a country that the 
multinational’s parent country does not 
trust, like a French subsidiary located 
in Britain. Overall, these results suggest 
that external forces, and in this case some 
specific aspects of culture, may have pow-
erful effects on CEOs’ willingness to del-
egate and, ultimately, on firm structure.

Even in the case of delegation, the 
data suggest the importance of match-
ing CEO decisions to the specific needs 
of the firm. Philippe Aghion, Bloom, 
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Young adults who enter the labor 
market during recessions can experience 
negative impacts to their economic, 
family, and health outcomes that endure 
into middle age and beyond. Those who 
join the workforce in a downturn have 
lower long-term earnings, higher rates 
of disability, fewer marriages, less suc-
cessful spouses, and fewer children. In 
middle age they also have higher mor-
tality due to lung, liver, and heart dis-
ease. The long-lasting effects of labor 
market shocks to young adults have 
important implications for assessing 
the costs of recessions and government 
interventions. 

Young adulthood — the period 
from age 18 to 25 — is a time of pro-
found changes that affect the entire life 
cycle. During this time, the vast major-
ity of people transition from adoles-
cent dependence to adult independence. 
They complete their education or train-
ing, enter the labor market, and start 
families. Economic theory and casual 
observation suggest that their early 
life-cycle decisions are highly interde-
pendent and vulnerable to economic 
shocks. An increasing number of studies 
in medicine and psychology also show 
that early adulthood is a critical phase 
for neurological, social, and psychologi-
cal development. 

Large and recurring shocks like 
recessions can affect a significant share 
of young adults who are in this criti-
cal phase. A staggering 30 percent — 46 
million — of prime-age workers in the 
US labor force in 2019 entered the mar-
ket for the first time during a reces-
sion year. Business cycles are known to 
have strong contemporaneous impacts 
on young adults and their household 
decisions, including marriage, fertility, 
and homeownership.1

A growing body of research has 
shown that entering the labor market in 

a recession leads to losses in earnings, 
wages, and employment that persist for 
about 10 years, and that these losses are 
larger for less advantaged labor market 
entrants.2 Yet, recent analysis suggests 
that an unlucky start could have longer-
term consequences. For example, Anna 
Aizer and coauthors suggests that the 
effect of economic interventions may 
last into middle age.3 A small number 
of studies indicate that some impacts 
on earnings and health can persist until 
age 40, and that economic conditions 
in youth and early adulthood may even 
affect mortality in middle age.4 Hence, 
it is important to extend the follow-up 
period of studying the effect of adverse 
labor market entry into middle age, and 
to analyze the effect on noneconomic 
outcomes. 

Studying life-cycle and midlife 
effects comes with some challenges, 
however. It requires long follow-up peri-
ods and data on a broad range of eco-
nomic, family, and health outcomes, 
as well as knowing where and when an 
individual entered the labor market. To 
be able to study a range of outcomes 
over the life cycle with sufficient preci-
sion, we develop a new method for har-
nessing large, repeated cross-sectional 
survey and vital statistics data. To ana-
lyze effects in middle age, we focus on 
cohorts entering the labor market in US 
states before, during, and after the 1982 
recession — the largest postwar down-
turn before the Great Recession — from 
labor market entry until age 50. 

Evidence from Recession 
Graduates

Economic models of career pro-
gression, family formation, and health 
predict that even short-term economic 
shocks can affect the entire life cycle 
into middle age. The theory also high-
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lights how family, economic, and 
health outcomes can influence one 
another over the life cycle, and helps 
us understand why some groups may 
respond differently than others to 
an initial shock. While standard 
models of career progression suggest 
that entering the labor market in a 
recession has only temporary effects, 
models in which job search and 
human capital accumulation occur 
in sequence can imply long-lasting 
effects, especially if workers’ ability 
to adjust declines with age.

Models of marriage and fertil-
ity suggest that having fewer labor 
market opportunities may lead some 
individuals to start families earlier, 
especially if income losses are mod-
erate. Marriages induced by unfavor-
able labor market conditions may 
be less stable, and persistently lower 
earnings are predicted to lead to an 
increase in divorces, lower marriage 
rates, and reduced fertility. In paral-
lel, economic stress, family instabil-
ity, and lasting reductions in earnings 
likely imply lower health investments 
throughout people’s lives. The cumu-
lative effect on health will result in 
increasingly greater mortality dur-
ing middle age, when death rates 
naturally increase. Poorer health and 
unstable families will, in turn, tend 
to depress productivity and are asso-
ciated with a rise the incidence of 
work-related disability.

To measure a broad set of out-
comes in a comparable fashion over a 
long period of time, we use National 
Vital Statistics System data from 
1979 to 2016 and population esti-
mates from the US Decennial Census 
and the American Community 
Survey (ACS) to compute mortal-
ity rates. Information on socioeco-
nomic outcomes, including earnings, 
labor supply, marital status, divorce, 
and cohabitation, is derived from the 
Census, the ACS, and the Current 
Population Survey. Our mortality 
analysis is based on more than 900 
million person-year observations and 
over 1.7 million deaths. The analysis 

of socioeconomic outcomes is based 
on 7.8 million survey observations.

Our analysis focuses on the 
impact of fluctuations in the state-
level unemployment rate. This pro-
vides us with exogenous variation in 
local labor market conditions and 
allows us to net out ongoing trends 
for all cohorts at the national level. 
To further ensure that we only mea-
sure the effect of temporary initial 
conditions and not the ensuing evo-
lution in regional economies, in an 
extensive robustness analysis we con-
trol for potentially confounding con-
current trends at the state and cohort 
levels. 

One complication is that our 
cross-sectional data do not contain 
information on the state or the year 
in which an individual entered the 
labor market. Furthermore, people 
might migrate to a different state 
before graduating, or time their grad-
uation in response to local economic 
conditions. These responses could 
bias the analysis even if we knew the 
location and time of graduation. To 
address these measurement and selec-
tion issues, we reweight unemploy-
ment rates to reflect the economic 
conditions a cohort would face at 
graduation if it had migration and 
education rates similar to those of 
surrounding cohorts.5 A key advan-
tage of this approach is that it only 
requires information at the birth-
state and birth-year levels and hence 
can be applied to Vital Statistics, 
Decennial Census, and ACS data, 
which otherwise could not be used to 
study the long-term effects of state-
level labor market entry shocks. 

Long-Term Impacts on 
Mortality, Earnings, 
and Family Lives

Our modeling approach allows 
us to display the effect of enter-
ing the labor market in a recession 
graphically. Our figures show the 
estimated changes in the life-cycle 
profile of several of our core out-
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comes due to a 1 per-
centage point higher 
unemployment rate 
at labor market entry. 
Our first main find-
ing is that a tempo-
rarily higher state 
unemployment rate 
when young people 
enter the labor mar-
ket leads to precisely 
estimated increases 
in their mortality in 
middle age. [Figure 
1] The magnitude of 
these effects is mean-
ingful — if sustained 
until the end of the 
cohorts’ lives, a 3.9 
percentage point 
higher unemploy-
ment rate, as experi-
enced by the 1982 graduation cohort, 
would lead to a decrease in life expec-
tancy of six to nine months. Consistent 
with our findings of increased mortality, 
we also see a rise in morbidity as measured 
by a rise in the incidence of self-reported 
disability and receipt of federal disability 
insurance in middle age.

Our second main finding [Figure 2] 
is that these midlife mortality increases 
are driven to an impor-
tant extent by increases 
in mortality from dis-
eases related to lifestyle 
and health behaviors, 
such as lung cancer, liver 
disease, and drug over-
doses. In contrast, we 
find no long-term effects 
on other causes of death, 
such as accidents or can-
cers other than lung can-
cer. Interestingly, we find 
that a recession at the 
time of labor market 
entry lowers the mor-
tality of young workers 
immediately after gradu-
ation through a reduc-
tion in accidents. 

Our third main find-
ing is that entering the 

labor market during a recession has sub-
stantial dynamic effects on key economic 
outcomes over the life cycle, including 
annual earnings [Figure 3, next page], 
but also wages, employment, poverty, and 
receipt of income from government pro-
grams. We find that despite initial earn-
ings recovery in their mid-30s, adversely 
affected entry cohorts suffer a reduction 
in annual earnings and hourly wages as 

they reach their mid-
40s. Our fourth main 
finding [Figure 4, next 
page] is that recession-
entry cohorts tend to 
marry and have chil-
dren earlier, then expe-
rience a rise in divorce, 
and in the long run see 
lower marriage rates, 
higher divorce rates, 
and smaller family 
sizes.

Our fifth main 
finding is that those 
who enter the labor 
market during a down-
turn tend to be mar-
ried to spouses with 
slightly less education, 
and who have similar 

long-run income losses 
[Figure 3, next page] and increased dis-
ability risk from adverse entry.

Our sixth main finding is that com-
pared to White recession graduates, 
non-White individuals experience larger 
initial economic losses and mortality 
increases that appear earlier — during the 
first decade after joining the labor mar-
ket. Non-White individuals also do not 
experience a short-term increase in family 

formation, suggest-
ing that the stron-
ger negative income 
may offset lowered 
opportunity costs. 
Across genders, on 
the other hand, effect 
patterns are simi-
lar in the short and 
medium run. But in 
the long run, both 
female and non–
White recession 
graduates increase 
their labor force 
participation while 
experiencing smaller 
income losses. At the 
same time, they suf-
fer greater mortal-
ity increases due to 
heart, liver, and lung 
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Unemployment Rate at Labor Market Entry and Mortality by Cause
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disease in the long 
term.

Life-Cycle Impacts 
of Recessions 
Occur in Three 
Phases

Our results imply 
that the life-cycle 
impacts of adverse 
labor market entry 
occur in three phases. 
Shortly after the end of 
the recession, when the 
economy and employ-
ment have returned to 
normal for most work-
ers, we see persistent 
but declining earnings 
reductions as predicted 
by most career models. 
In this phase, a rise in family formation 
and fertility occurs, suggesting that fewer 
labor market opportunities may lead 
some young individuals to invest time in 
marriage and child-rearing. Mortality is 
not significantly affected, as most young 
people’s health is far from the threshold 
leading to mortality.

In the medium run, roughly when 
workers are in their 30s, careers have set-
tled at a better level: 
two-thirds of the earn-
ings gap has faded. 
However, a rise in 
divorces occurs, likely 
due to lower-quality 
initial matches and 
possible chronic mar-
ital stress from lower 
wages, and fertility is 
depressed. During this 
phase, lower health 
investments and other 
stressors likely increase 
the latent health gap 
between lucky and 
unlucky cohorts, 
but with only small 
impacts on mortality.

In a third phase, 
when individuals 
reach midlife, ages 

40 to 50, average health has declined 
enough that the health gap of unlucky 
graduates triggers increased mortality. 
At the same time, poorer health tends 
to further depress remarriage rates and 
earnings. Wages may start declining 
for healthy individuals as well, possibly 
because their slow start may have put 
them on the lower rungs of job or skill 
ladders. At the same time, these lower 

wages lead women and 
non-White individ-
uals to increase their 
labor supply to make 
up for lost earnings. 
This chronic labor 
market stress might 
further depress mar-
riage rates and harm 
health.

Implications 
for Social 
Insurance and 
Young Workers

Our findings cast 
new light on the ability 
of individuals to self-
insure against tempo-
rary macroeconomic 

shocks early in their 
careers, as well as the role of public social 
insurance programs. Our results suggest 
that unlucky labor market entrants have 
some ability to recover their earnings 
losses through higher labor supply, but 
that this ability is limited by several fac-
tors. On average, only those not already 
working full time — notably women or 
non-White individuals who have lower 
mean employment rates in the cohort 

we study — can sub-
stantially offset losses 
through increased 
work. Yet even then 
the earnings gap is 
only closed tempo-
rarily, and initial and 
late-life earnings losses 
are never recovered. 
Furthermore, we find 
that this increased 
labor supply may come 
at a cost in terms of 
health. 

More generally, 
the fact that an early 
shock has a compre-
hensive effect on eco-
nomic, family, and 
health outcomes may 
mean it is hard to avoid 
these impacts with-
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out affecting some other dimension of 
lifetime outcomes. Our finding that 
unlucky individuals marry unlucky 
spouses within their cohort implies that 
within-family insurance may not be as 
effective in offsetting the effect of a 
weak labor market as it may be for buff-
ering the effect of an individual job loss. 

These findings put a spotlight on 
public social insurance mechanisms and 
the role of government interventions 
during recessions. Government pro-
grams targeted at lower-income peo-
ple play some role in buffering these 
losses, mostly initially, but are unable to 
prevent long-lasting losses.6 Currently, 
only Social Security benefits and the 
progressive nature of income taxation 
are likely to help buffer some of the 
cross-cohort earnings variation due to 
recessions. New government programs 
keeping young people in education or 
employed could help to improve career 
outcomes and to prevent the potentially 
destabilizing impacts of anticipated 
family formation. Similarly, workers are 
only indirectly and imperfectly insured 
against adverse life-cycle effects on 
health. The increase in take-up of Social 
Security Disability Insurance benefits 
we find reflects one mechanism provid-
ing partial insurance. General health 
insurance such as Medicare or public 
funding of unpaid emergency room care 
could be another.

Our results imply that despite 
some available social insurance mecha-
nisms, recessions lead to longer lasting and 
broader impacts on young workers than 
previously thought. This implies that mon-

etary and fiscal policies aimed at avoid-
ing or dampening downturns can play an 
important role in averting the long-term 
effects of adverse labor market entry.
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Sin Taxes: Good, Better, Best 

Hunt Allcott, Benjamin Lockwood, and Dmitry Taubinsky 

Economists have long recognized that 
when consuming a good produces exter-
nalities, welfare can be raised by impos-
ing corrective taxes. More recently, there 
has been a growing belief that some goods 
should be taxed because of internali-
ties — harms that people might impose on 
themselves due to limited attention, mis-
understanding of financial instruments, 
systematically biased beliefs about them-
selves such as overconfidence, or lapses of 
self-control. One of the agendas that we 
have pursued at the intersection of pub-
lic economics and behavioral economics 

is the optimal design of corrective taxes 
and subsidies to mitigate both externali-
ties and internalities. Relative to exter-
nalities, internalities have received much 
less attention from economists, but they 
have been a key focus of our work — and, 
quantitatively, we have found that they 
are as significant as externalities. Taxes 
addressing externalities and internalities 
are sometimes referred to colloquially as 
“sin taxes.” 

There are several domains where 
economists and policymakers worry 
about both externalities and internali-

ties. One concerns goods that are osten-
sibly harmful to health, such as cigarettes, 
alcohol, and sugary drinks. The exter-
nalities include burdens on the health 
system, and the internalities may range 
from incorrect beliefs about harmful 
health effects to lapses of self-control. 
Another domain concerns appliances or 
automobiles that vary in energy or fuel 
efficiency. Purchasing less-efficient goods 
increases environmental externalities and 
may also harm consumers themselves if 
they misperceive or are inattentive to the 
energy or fuel costs. 

Hunt Allcott is a research associ-
ate affiliated with the NBER’s Public 
Economics, Industrial Organization, and 
Environmental and Energy Economics 
Programs.He is a professor of global envi-
ronmental policy at Stanford University, a 
codirector of the Stanford Environmental 
and Energy Policy Analysis Center, an 
affiliate of ideas42 and the Abdul Latif 
Jameel Poverty Action Lab (J-PAL), and 
a member of the board of editors of 
American Economic Journal: Economic 
Policy. 

Allcott received his BS and MS in 
engineering from Stanford in 2002 and 
his PhD in public policy from Harvard 
University in 2009. He grew up in Oregon 
and now lives in Palo Alto, California 
with his wife.

Benjamin Lockwood is a faculty 
research fellow in the NBER’s Public 
Economics Program. He is the Clarence 
Nickman Assistant Professor of Business 
Economics and Public Policy at the 
University of Pennsylvania’s Wharton 
School. 

Lockwood’s research focuses on opti-
mal taxation and regulation in settings 
where policymakers are concerned about 

reducing inequality and changing behav-
ior. He received his BA in philosophy 
and economics from Amherst College 
in 2008 and his PhD in economics from 
Harvard University in 2016. 

Lockwood grew up in Idaho and 
now lives in Pennsylvania with his wife 
and three children. 

Dmitry Taubinsky is a research asso-
ciate affiliated with the NBER’s Public 
Economics Program and an associate pro-
fessor of economics at the University of 
California, Berkeley. He received his BA 
in applied mathematics in 2009 and his 
PhD in economics in 2014, both from 

Harvard University. 
Using a combination of theory, field 

experiments, surveys, and quasi-experi-
ments, Taubinsky studies topics such as 
inattention to and misunderstanding of 
complex tax incentives, “sin taxes” on 
goods such as sugary drinks, consumer-
facing energy policy, and regulation wel-
fare effects of non-standard policy levers 
such as information labels, social recog-
nition and financial decision-making by 
low-income populations such as payday-
loan borrowers.

Taubinsky grew up in California, 
where he currently lives with his wife and 
two children.

Allcott Lockwood Taubinsky

An additional consideration in 
these domains is that “sin goods” are 
more heavily consumed by low-income 
people. Thus, if the sin tax is not com-
bined with some form of progressive 
redistribution of its revenues, the tax 
will increase financial inequality. 

This summary draws together our 
research, involving both theory and 
measurement, which provides a reason-
ably holistic framework for designing 
and evaluating sin taxes. This research 
program takes into account both the 
difficult task of incorporating inter-
nalities and the additional question of 
optimal redistribution of tax revenue. 

A Framework for 
Optimal Sin Taxes

As laid out by Arthur Pigou in 
the case of externalities, if consuming 
a good harms others, then people will 
consume too much in an unregulated 
market.1 Thus, taxing a good with neg-
ative externalities can raise welfare by 
reducing consumption toward the effi-
cient level at which marginal social cost 
equals marginal social benefit. 

A similar logic applies to markets 
with internalities. If behavioral biases 
cause an individual to ignore some 
harms from consuming a good, then 
their demand for that good is higher, 
at every price, than it would be if they 
were unbiased. The key to quantify-
ing the welfare-maximizing sin tax is 
not measuring the overall harms from 
consumption but rather measuring the 
extent to which consumers underes-
timate those harms due to behavioral 
biases. 

When consumers’ surplus and gov-
ernment revenues are weighted equally, 
the optimal tax equals the sum of the 
average marginal internalities and the 
average marginal externalities.2 This 
is a slight generalization of the princi-
ple of Pigouvian taxation, special cases 
of which have been previously studied 
by behavioral economists for paramet-
ric models of consumer mistakes like 
quasi-hyperbolic discounting.3

In our work, we relax the assump-

tion that surplus is equally valuable for 
all consumers.4 We study a more general 
framework that can address concerns 
about regressive taxes that increase 
financial inequality. In this framework, 
the surplus of lower-income consum-
ers receives more weight, which means 
that both their transfer to the govern-
ment and, more subtly, their welfare 
gain from internality reduction receive 
more weight. The second point is some-
times omitted from public debates but 
it’s an important one: even if the finan-
cial incidence from a tax is regres-
sive — lower-income people consume 
more of the good — the impact on 
costs from internalities may be progres-
sive. The internality cost change will be 
most progressive when lower-income 
consumers are the ones making the 
larger mistakes and responding most to 
the tax. This is a key distinction from 
conventional analyses that only con-
sider externalities: when externalities 
are borne by all of society, there is no 
notion of progressive behavior change 
in such frameworks.

The size of the optimal sin tax 
depends on the extent to which it is 
regressive or progressive, and on the 
extent to which any financial inequal-
ity in its incidence can be mitigated by 
progressive redistribution of its reve-
nue. To what extent does it make sense 
to distribute the tax revenues progres-
sively? A corollary of a classic result 
from public finance — the Atkinson-
Stiglitz theorem — is that optimal pro-
gressive redistribution of the sin tax 
revenue must fully offset the regres-
sive incidence of the sin tax when the 
only reason that lower-income peo-
ple consume more of the sin good is 
that they have less money. However, if 
some of the across-income consump-
tion patterns can be explained by dif-
ferences in internalities or preferences, 
then optimal redistribution of tax rev-
enue will be less progressive because it 
will be more distortionary of labor sup-
ply. Thus, the optimal sin tax will be 
lower because on net it will increase 
financial inequality. Our analysis pro-
vides a quantitative result about the 

optimal degree of redistribution, which 
we show can be computed by compar-
ing the correlation of income and sin 
good consumption to the causal effect 
of income on sin good consumption.

While the above analysis focuses 
on linear sin taxes, some taxes/subsi-
dies — such as those on energy use or 
savings — are nonlinear, means-tested, 
or both. We have extended our analysis 
to consider more-flexible tax policies, 
including nonlinear taxes on sin goods.5 
In this setting, the extent to which it 
makes sense to offset the regressivity of 
the commodity tax through other pol-
icy channels is again determined by the 
difference between the correlational 
and causal associations of income and 
the taxed good.

We have applied these conceptual 
insights in three areas.

Application: Taxes 
on Sugary Drinks

Taxes on sweetened beverages are 
motivated by reducing both external-
ities (in this case, health care costs 
not paid by the individual) and inter-
nalities (such as self-control problems 
or lack of information about health 
harms). We have collected the neces-
sary empirical parameters to quantify 
the welfare-maximizing tax level on 
sugary drinks.6

Figure 1 shows a key fact: lower-
income people drink more sugary 
drinks. This might suggest that sug-
ary drink taxes are financially regres-
sive: lower-income households will pay 
more of these taxes. However, Figure 2 
demonstrates an offsetting fact: lower-
income people have less nutrition 
knowledge and Figure 3 shows that 
they report having less self-control over 
sugary drink consumption. They are 
more likely to say that they drink more 
sugary drinks than they should. 

Quantitatively, we find that the 
lowest-income households overesti-
mate total utility from sugary drinks 
by about 1.1 cents per ounce, while 
the highest-income households over-
estimate utility by about 0.8 cents per 

https://www.nber.org/people/hunt_allcott?page=1&perPage=50
https://www.nber.org/people/benjamin_lockwood?page=1&perPage=50
https://www.nber.org/people/dmitry_taubinsky?page=1&perPage=50
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ounce. Figure 4 presents our estimates 
of bias across the income distribu-
tion. We also estimate that consumer 
demand is relatively elastic to sugary 
drink prices (and thus taxes) but that 
this elasticity does not vary signifi-
cantly by income. The fact that lower-
income households are more biased but 
not less elastic implies that the correc-
tive benefits from sugary drinks taxes 
are progressive. 

Finally, we estimate that sugary 
drinks are a normal good: the causal 
effect of income on their consumption 
is positive. This implies that the nega-
tive correlation between sugary drink 
consumption and income is due to 
differences in preferences and biases. 
Thus, it is not optimal to fully offset 

the regressivity of the sugary drinks tax, 
which lowers its optimal size because of 
its impact on financial inequality. 

We use our theoretical model to 
take into account all of the empirical 
facts to determine the optimal sugary 
drink tax. In our model, the welfare-
maximizing tax on sugary drinks in the 
US is 1 to 2 cents per ounce, which is 
similar to current tax rates in the seven 
US cities that have such taxes.7 If, how-
ever, taxes were optimized at a more 
local level and thus were to lead to 
some cross-border shopping, their opti-
mal size would be somewhat smaller. 
We find that the average household at 
all income levels benefits from a sug-
ary drink tax, although higher-income 
households may benefit more depend-

ing on how we quantify behavioral bias.

Application: Energy Efficiency

A second application is to energy 
efficiency policies such as subsidies for 
energy-saving appliances and corporate 
average fuel economy standards. One 
justification for these policies is that 
they are second-best substitutes when 
there are political constraints on pollu-
tion taxes. Another is that they act like 
sin taxes — or their opposite-signed 
counterparts, “virtue subsidies” — that 
counteract alleged information asym-
metries and behavioral biases. 

It has been argued that consum-
ers are poorly informed about or inat-
tentive to electricity costs when buy-
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ing lightbulbs, causing them to buy 
too many energy-wasting incandescents 
rather than more efficient options like 
compact fluorescents and LEDs. To 
offset these biases, many governments 
subsidize energy-saving lightbulbs or 
ban incandescents. As another exam-
ple, it is sometimes argued that people 
buying cars don’t pay sufficient atten-
tion to fuel costs, causing them to 
buy too many gas guzzlers. Fuel econ-
omy standards can offset this by forc-
ing automakers to sell more high-fuel-
economy vehicles.

We have tested these arguments. In 
one study, we recruited people shop-
ping for lightbulbs and randomized 
them into two groups: a treatment 
group that was given clear informa-
tion on the electricity costs of different 
lightbulb technologies and a control 
group that was not. If lack of informa-
tion or attention reduces demand for 
energy-efficient lightbulbs, then the 
experimental treatment should offset 
this and increase demand. Across two 
different experiments, we found some 
support for this hypothesis, but the 
effect sizes were not large enough to 
generate an increase in social surplus 
from banning incandescent lightbulbs.8 

We found qualitatively analogous 
results in our work on fuel economy. 
Consumers do not appear to pay full 
attention to gasoline costs, and in our 
field experiment we found that providing 
fuel economy information had no effect 
on vehicle purchases.9 A large body of 
excellent work by other scholars finds 
similarly mixed results. In one model we 
developed, the estimated impacts of fuel 
economy standards are not large enough 
to increase social surplus.10

Application: State-
Run Lotteries

A final application is to state-run 
lotteries.11 Such lotteries are subject 
to an implicit tax because a portion of 
each ticket’s purchase price is retained 
by the government rather than being 
distributed to consumers through 
prizes. The economic principles are 

thus similar to those of other sin tax 
applications but they are applied to the 
general case where the government can 
differentially tax various characteristics 
of the sin good.

Do these revenue-generating lot-
teries raise total welfare? As with the 
other applications, there are two sides 
to the debate. On the one hand, state-
run lotteries might be a “win-win” 
that increases both state budgets and 
consumer surplus if consumers’ deci-
sions to buy lottery tickets are not 
affected by behavioral biases. Although 
these lotteries typically have negative 
expected monetary value, consumers 
might still rationally buy them either 
for entertainment value or because they 
generate anticipatory utility from the 
possibility of winning. On the other 
hand, if consumer demand is primar-
ily driven by behavioral biases such as 
overconfidence, self-control problems, 
or innumeracy, then these lotteries 
may be welfare reducing, particularly if 
both lottery demand and biases are dis-
proportionately concentrated among 
lower-income people.

Empirically, we find that purchas-
ing lottery tickets is associated with 
survey measures of innumeracy, poor 
statistical reasoning, and other proxies 
for behavioral bias. Collectively, these 
proxies explain 43 percent of lottery 
purchases. As with sugary drinks, these 
biases seem to be concentrated among 
lower-income people. However, since 
lottery tickets are cheap — the admin-
istrative costs are modest and about 
30 percent of proceeds go to states for 
education and other programs — there 
is a trade-off between overconsump-
tion due to bias, normatively respect-
able consumer surplus, and government 
revenues. In our model, the current 
designs of the large multistate lotto 
games increase welfare overall although 
they may harm heavy spenders. 
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of markets and economics.   

Johannes Stroebel won the 2023 
Fischer Black Prize, given biannually 
by the American Finance Association 
to the top financial economics scholar 
under the age of 40.

Eric T. Swanson received the 
Best Paper Award from the Journal of 
Monetary Economics for “Measuring 
the Effects of Federal Reserve Forward 
Guidance and Asset Purchases on 
Financial Markets.”

Alan M. Taylor received the 
Economic History Association’s 
Engerman-Goldin Prize for his 
work with Òscar Jordà and Moritz 
Schularick in developing the 
Macrohistory Database.

Fr ancesco Trebbi  and 
Federico Ricca won the MinE Best 
Paper Award from the European 
Economic Association for “Minority 
Underrepresentation in US Cities.” 

John Van Reenen was named 
a Foreign Honorary Member of 
the American Economic Association.

Stijn Van Nieuwerburgh served as 
president of the American Real Estate 
and Urban Economics Association. 

Angelino C. G. Viceisza was 
elected president of the National 
Economic Association and served as 
second vice president of the Midwest 
Economics Association.
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Program on Children Meeting
Organizers: Anna Aizer and Janet Currie
March 2–3

Workshop of Digital Economics
Organizers: Avi Goldfarb, Catherine Tucker, and Pinar Yildirim
March 3

Monetary Economics Program Meeting
Organizers: Christina Patterson and Johannes Wieland
March 3

TRIO Conference on Digital Economy and Finance
Organizers: Shin-ichi Fukuda, Joshua K. Hausman, and Kenichi Ueda
March 4–5

Immigrants and the US Economy
Organizers: Aimee Chin and Kalena Cortes
March 9–10

Law and Economics Program Meeting
Organizer: Christine Jolls
March 10

Productivity, Innovation, and Entrepreneurship Program Meeting
Organizers: Nicholas Bloom, Serguey Braguinsky, Sabrina T. Howell, and Josh Lerner
March 10

Policy Responses to Tax Competition
Organizers: David R. Agrawal, James M. Poterba, and Owen M. Zidar
March 16–17

CRIW Measuring and Accounting for Environmental Public Goods: A National Accounts Perspective
Organizers: Mary Bohman, Eli Fenichel, and Nicholas Z. Muller
March 16–17

Conferences and Meetings, Spring 2023
Detailed programs for NBER conferences are available at nber.org/conferences

Big Data and Securities Markets
Organizers: Itay Goldstein, Chester S. Spatt, and Mao Ye
January 13

Cohort Studies Meeting
Organizers: Dora Costa and Martha J. Bailey
January 20–21

Mentorship Program to Support NSF Grant Proposal Development for MSI Faculty Workshop
Organizers: Danielle Dickens, James M. Poterba, and Angelino Viceisza
January 27

Industrial Organization Program Meeting
Organizers: Adam Dearing, Kei Kawai, and Chad Syverson
February 3–4

Financing Higher Education
Organizers: John Y. Campbell and Kaye Husbands Fealing
February 3

Economic Analysis of Regulation
Organizers: Steve Cicala and James M. Poterba
February 9

Health Care Program Meeting
Organizers: Marcella Alsan, Marika Cabral, Amy Finkelstein, and Martin Gaynor
February 23–24

Economic Fluctuations and Growth Program Meeting
Organizers: Andrea L. Eisfeldt and Charles I. Jones
February 24

Chinese Economy Working Group Meeting
Organizers: Nancy Qian, Shang-Jin Wei, and Daniel Xu
February 24–25

International Fragmentation, Supply Chains, and Financial Frictions
Organizers: Pol Antràs, Sofía Bauducco, Linda S. Goldberg, and Şebnem Kalemli-Özcan
March 1–2

Digitization Tutorial
Organizers: Martin Beraja, Avi Goldfarb, and Catherine Tucker
March 1–2

http://nber.org/conferences/program-children-meeting-spring-2023
http://nber.org/conferences/nber-workshop-digital-economics-spring-2023
http://nber.org/conferences/monetary-economics-program-meeting-spring-2023
http://nber.org/conferences/trio-conference-digital-economy-and-finance-2023
http://nber.org/conferences/immigrants-and-us-economy-spring-2023
http://nber.org/conferences/law-and-economics-program-meeting-spring-2023
http://nber.org/conferences/productivity-innovation-and-entrepreneurship-program-meeting-spring-2023
http://nber.org/conferences/policy-responses-tax-competition-spring-2023
http://nber.org/conferences/criw-measuring-and-accounting-environmental-public-goods-national-accounts-perspective-spring-2023
https://www.nber.org/conferences?eventType=upcoming&page=1&perPage=50
http://nber.org/conferences/big-data-and-securities-markets-fall-2021
http://nber.org/conferences/cohort-studies-meeting-spring-2023
http://nber.org/conferences/mentorship-program-support-nsf-grant-proposal-development-msi-faculty-workshop-spring-2023
http://nber.org/conferences/industrial-organization-program-meeting-spring-2023
http://nber.org/conferences/financing-higher-education-spring-2023
http://nber.org/conferences/economic-analysis-regulation-spring-2023
http://nber.org/conferences/health-care-program-meeting-spring-2023
http://nber.org/conferences/economic-fluctuations-and-growth-program-meeting-winter-2023
http://nber.org/conferences/chinese-economy-working-group-meeting-spring-2023
http://nber.org/conferences/international-fragmentation-supply-chains-and-financial-frictions-spring-2023
http://nber.org/conferences/digitization-tutorial-spring-2023
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