
What have the 2021 
Nobel laureates 
done for us?

The 2021 Nobel Prize in Economic Sciences was 
awarded to David Card, Joshua Angrist and 
Guido Imbens. Jörn-Steffen Pischke explains 
how the use of natural experiments in empirical 
economics, work in which they were pioneers, 
has ushered in much progress in the analysis of 
causal relationships, transforming the study of 
key policy challenges, including education, 
immigration and the minimum wage.

I
once, naively, asked Alan Krueger about 

the pioneers of natural experiments 

in economics. His somewhat sheepish 

answer was that this is like asking about 

the pioneers of rock music. It didn’t take 

much research on my part to reveal the 

numerous protagonists of a movement in 

labour economics in the 1980s and 1990s 

that transformed the way empirical work 

is done in the field and in many areas of 

economics beyond.

Yet, like rock music, natural 

experiments have their Fab Four, and they 

are the 2021 Nobel laureates David Card, 

Joshua Angrist and Guido Imbens, plus the 

late Alan Krueger. I hope many will agree 

with me that this prize honours Krueger 

as well.

The important questions in economics 

are causal questions. How does 

immigration affect the labour market 

prospects of natives? What is the payoff 

to an additional year spent in school or to 

attending university? What are the effects 

of minimum wages on the employment 

prospects of low-skilled workers? But 

these questions are difficult to answer 

because we lack the right counterfactuals. 

For example, we don’t know how 

natives would have fared had fewer 

immigrants arrived. Instead, we observe 

outcomes for the treatments that did 

occur – the levels of immigration that 

actually took place. The observed 

associations between realised treatments 

and outcomes may have three possible 

reasons:

n One is the actual causal effect of the 

variable of interest – for example, the 

impact of the arrival of immigrants on the 

wages of natives.

n Alternatively, causality could run the 

other way – for example, immigrants 

might settle in labour markets that are 

performing particularly well.

n The final possibility is that there may be 

a third variable (called a confounder) that 

is affecting both treatment and outcomes. 

In the case of the payoff to attending 

university, graduates may be more able or 

harder working than school leavers and 

would have had higher earnings even if 

they hadn’t gone to university.

The social science challenge is how to cut 

through these causality conundrums.

The primary methods that were to 

become the mainstays of the natural 

experimenters were well known to 

economists long ago. The key to 

uncovering causal effects is a clear-eyed 

view as to where the variation in the 

variable of interest comes from and a 

credible control group. 

One method – differences-in-

differences – is frequently used to analyse 

policy changes by comparing areas or 

groups, where some receive the treatment 

and others do not. The groups are tracked 

both before and after the policy change 

or intervention took place. By comparing 

changes over time in both the treatment 

and control groups, the groups don’t 

have to be identical and yet time-varying 

confounders can be eliminated. It is 

enough that treatment and control groups 

evolve in a similar fashion. 
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The other method is instrumental 

variables. This links a source of variation, 

hopefully unrelated to outcomes and 

confounders, called the instrument, to 

the treatment, which in turn should affect 

the outcome. Instrumental variables can 

therefore be used to tease out causal 

effects and often lend themselves nicely to 

isolating variation stemming from natural 

experiments.

These methods were known and used 

by economists well before the 1980s. One 

example is Theodore Schultz’s 1964 work 

on the ‘surplus labour hypothesis’. Schultz 

wanted to estimate the marginal product 

of labour in an agricultural economy and 

used deaths in Indian provinces during the 

1918-19 influenza epidemic as a shock to 

labour supply. 

But work using natural experiments 

was still very much the exception. And the 

1970s and 1980s were rather a dark age 

for empirical economics. Edward Leamer’s 

plea to ‘take the con out of econometrics’ 

highlights the dismay felt at the time.

Many economists understood the 

problems of confounding and reverse 

causality, and that the approaches being 

used were often poorly suited to the task. 

Discontent was brewing. At Harvard, 

Richard Freeman was heavily influenced by 

Schultz’s work. Freeman tried to emulate 

Schultz by using similar shocks in his 

own work, but didn’t quite get to a point 

that his work can be classified as proper 

natural experiments. 

But one of his PhD students, Alan 

Krueger, did. Krueger joined Princeton 

as an assistant professor in 1986 where 

he became a colleague of David Card; 

Joshua Angrist was a PhD student at the 

time. They were part of a group of young 

economists determined to do better and 

create more credible empirical work. 

Card’s study of the Mariel boatlift to 

measure the effect of immigration on 

native workers highlights the difference 

in approach between the work of 

this new generation and what came 

before. To circumvent the problem 

that immigrants might settle in well-

performing labour markets, he looked at 

the arrival of Cuban émigrés in the Mariel 

boatlift in 1980. The Mariel Cubans all 

landed in Miami and many stayed put, 

adding about 7% to the city’s labour force 

over a few months. 

Card carefully compares outcomes 

for Miami natives in a simple differences-

in-differences analysis with a number 

of comparison cities, which resemble 

Miami but didn’t receive a large inflow of 

immigrants. The evolution of earnings and 

unemployment rates of Miami residents 

was roughly similar to that in other cities, 

but the results are somewhat noisy and 

not fully conclusive. Nevertheless, the 

Mariel study remains a natural experiment 

par excellence and influenced many 

researchers at the time.

David Card and Alan Krueger may be 

best known for their work on minimum 

wages and in particular their analysis of the 

impact of an increase in the state minimum 

wage in New Jersey. They compare 

employment effects at fast food restaurants 

in New Jersey to those in neighbouring 

Pennsylvania in another differences-in-

differences framework and find similar 

changes in employment. Maybe New Jersey 

and Pennsylvania were different in some 

way, that was why one state raised the 

minimum wage and not the other, and this 

effect offsets any employment decline. Card 

and Krueger address this concern by also 

comparing restaurants charging different 

wages before the minimum wage increase 

within New Jersey with similar results. 

One innovation of this minimum 

wage study was that they collected data 

using their own survey at a time when 

economists were almost exclusively relying 

on secondary data sources. Finding good 

new data sources or generating your own is 

now commonplace in empirical economics. 

It turns out that the quality of the  

New Jersey data was not tremendously 

good, as was pointed out by critics.  

Card and Krueger improved on it by using 

administrative records in a re-analysis, 

which confirmed the results. Critically  

re-evaluating their own work, and building 

on it where necessary, is another hallmark 

of these authors. 

All the studies just described use 

differences-in-differences, but a key tool 

of the natural experiment movement was 

the instrumental variables method. Its use 

is highlighted in the study by Angrist and 

Krueger of the returns to completing an 

additional year of school. 

An innovation 
of the minimum 
wage study was 
that the authors 
collected their  
own data
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Jörn-Steffen Pischke is professor of 

economics at LSE and a research associate 

in CEP’s community wellbeing and labour 

markets programmes. This is an edited version 

of an article published at VoxEU in October 

2021 (https://voxeu.org/article/natural-

experimenters-nobel-laureates-david-card-

joshua-angrist-and-guido-imbens).
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Some have 
worried that 
we would soon 
run out of 
good natural 
experiments 
– instead, the 
opposite seems to 
have happened

They exploit the nature of compulsory 

schooling laws in the United States, 

which stipulate that students can drop 

out of school as soon as they reach the 

compulsory schooling age (16 in many 

places), even when their birthday is in the 

middle of the school year. Since school 

entry is only once a year in September, date 

of birth generates variation in the time in 

school for those who decide to drop out 

as soon as they can. This leads Angrist and 

Krueger to use quarter of birth, which is 

available in the large public use samples of 

the US Censuses, as an instrument for years 

of schooling. 

This study in particular stands out as 

a turning point in terms of the modern, 

thoughtful use of instrumental variables. 

Angrist and Krueger carefully back up 

the inherent assumptions with subsidiary 

empirical evidence. For example, the 

authors document that compulsory 

schooling laws affect school attendance in 

younger cohorts in the census in exactly the 

way expected, although these are not the 

main cohorts used in the analysis. They also 

show that quarter of birth primarily affects 

those with high school education and less, 

who should be affected by compulsory 

schooling laws, but not individuals who 

obtain more education. As in many of the 

key natural experiment studies, simple 

graphical evidence supports its story and 

this transparency is another key feature of 

the natural experiment movement. 

One of the surprises of Angrist and 

Krueger’s study of schooling was that 

instrumental variables actually revealed 

a higher payoff to schooling than a 

more naïve analysis. This is surprising 

because most analysts expected the 

naïve association to be too large because 

we believe that those who would have 

higher earnings anyway are also the ones 

getting more schooling, biasing the naïve 

comparison upwards. 

This is where the work of Angrist and 

Guido Imbens comes in. Both had just 

finished their PhDs and met as assistant 

professors at Harvard. Clearly, different 

individuals will have different benefits 

from an additional year of schooling. One 

person may have a guaranteed job in the 

family firm and so completing high school 

may matter little; while for someone 

else, it may be life changing. So, whose 

return to education are we measuring? 

Imbens and Angrist show that it is those 

individuals whose schooling is affected by 

the instrument. 

In the Angrist and Krueger case, this 

consists of individuals who drop out early. 

Their study tells us little about completing 

a university degree. While we don’t learn 

the earnings effect of a year of schooling 

for everyone and not for every year of 

schooling, the results from studies using 

instrumental variables are often particularly 

relevant for groups that are a concern for 

policy purposes. 

The Angrist and Imbens analysis has 

played a key role in Card’s interpretation of 

the literature on returns to schooling, and 

the insights have been used and extended 

by numerous researchers since. It also 

highlights that any single study will only 

provide partial results on a question. 

The classic studies of these authors 

have not gone without their critics. In 

fact, all the research papers mentioned 

here have been meticulously dissected 

and re-analysed by others. This process 

has led to a better understanding of the 

methods used and to many methodological 

improvements. The Fab Four have been 

much involved in this process themselves. 

Lo and behold, and maybe surprisingly, 

many of the studies have stood up rather 

well to scrutiny. 

The natural experiment methodology 

has swept through not just labour 

economics, but many other fields of 

economics. Some worried that we would 

soon run out of good natural experiments 

and that the methodology would lead to 

a focus on narrow, relatively unimportant, 

questions. Instead, the opposite seems 

to have happened: as more researchers 

use the methods, we come across more 

and more good settings to exploit. Good 

questions have attracted good answers.
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