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Natural Experiments
 Terms applied to a wide variety of studies that resemble randomised field experiments discussed in 

last lecture

 Natural experiments (or quasi-experiments) are similar to random assignment experiments, 

except:

 observations fall into treatment and control groups “naturally” (because of an exogenous 

event) instead of being randomly assigned by the researcher

 By “exogenous event” we mean that the natural event must not be under the control of the 

researcher

 In other words, we exploit differences in outcomes between a treatment and a control group, just 

as in a classical experiment but in the case of a natural experiment, however, treatment status is 

determined by nature, politics, an accident or some other action beyond a researchers control.



Natural and quasi experiment

 What's the difference between a natural experiment and a ‘pure’ experimental design?

- Lack the researcher control in relation to random assignment

 Some kind of external situation creates a counterfactual

 Need to make the case that subjects do not self‐select into the treatment or control group

 Really good for causal inference but always have to question if the treatment and control 

group are directly comparable (e.g. how good is the counterfactual)

- sometimes regression adjustment can help



Natural experiments
 Researchers do not create natural experiments, they find them?

 Come in many forms including:

- before and after comparisons of treated and untreated groups and interrupted time series

- cross sectional comparisons of treated and treated groups 

- both together (known as differences in differences) 

In effect you end up making a comparison with a treated group (intervention of some sort, e.g. new labour 

market policy) with a control group (the counterfactual) 

Have many advantages over purely observational data but causal inference is not always so clear cut as a pure 

field experiment



Natural experiments

An example of an ongoing natural experiment 

is the effect of the different systems of 

government in North and South Korea on their 

economic growth.

http://economicspsychologypolicy.blogspot.com/2015/06/list-of-

19-natural-experiments.html

http://economicspsychologypolicy.blogspot.com/2015/06/list-of-19-natural-experiments.html


Before and after comparisons
 Olympics as a natural experiment: During the 17 days of the Olympics the city of Atlanta 

restricted cars in favour of public transport

- Reported a 40% decline in asthma emergencies and so used to demonstrate the benefits of 

reductions in air pollution

- analysis is straightforward – just a comparison of means before and after 

 Natural experiment as researchers made the case that the time period before the Olympics 

represented the control group and the 17 days of the Olympics represented the ‘treated’ group.

- Anybody see some potential threats to causal identification here or ways in which the study could have 

been improved?



Before and after comparisons (interrupted time series) 

 Friedman et al., (1996) compared the 17 days of the Olympic 

Games (July 19-August 4, 1996) to a baseline period consisting of 

the 4 weeks before and 4 weeks after the Olympic Games.

- 40% decline in rate of childhood asthma hospitalisations as a result of 

the improvement in air quality as a result of the Olympics. 

 In effect the time period before and immediately after the 

intervention serves as the counterfactual

Big advantage of this approach is that 

it helps to determine what the trend 

in the outcome variable was before

the intervention





Beijing Olympics as a natural experiment

Government introduced measures to improve air quality during the Olympics in 2008

Rich et al., (2015) compared the weights of babies born in Beijing during the Olympics to 

weight of babies born during the same period in 2007 and 2009

Babies born in 2008 were 23 grams heavier on average suggesting that air pollution does interfere 

with foetal development

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4559955/


Lets look at a classic example of a natural experiment - London 
Cholera Epidemic, 1853‐54 – cross sectional comparisons

• Pandemics of cholera affected several regions of the 
world throughout the 19th century, including London

• A common hypothesis was that transmission was 
air‐born

• Dr John Snow – a physician and later to be known as a 
one of the fathers of epidemiology – hypothesized 
that cholera was actually carried through the water

• To test this hypothesis, he capitalized on a natural 
experiment

Dr John Snow



Snow’s Natural Experiment

• Some parts of London were served by two different 
water companies: Lambeth (red) and Southwark & 
Vauxhall (green).

• In the overlapping areas, pipes from both water 
companies went down the same streets, and the 
particular company supplying water to a home was 
unrelated to the characteristics of the home or 
occupants (i.e., “as‐if” random).

• Snow (1855: 74‐75) stated: “Each company supplies 
both rich and poor, both large houses and small; 
there is no difference either in the condition or 
occupation of the persons receiving the water of the 
different companies”



 Arguably these were otherwise identical homes in the same parts of London, 
where a “treatment” group of homes was supplied by Southwark and 
Vauxhall from a contaminated source and a control group by Lambeth from an 
uncontaminated source

 Lambeth water from an uncontaminated source and the “control” group of homes was 
supplied by Southwark and Vauxhall from a contaminated source



 Donohue, John and Steven Levitt. 2001. “Legalized Abortion and Crime.” 

Quarterly Journal of Economics. 116:2, pp. 379–420

 https://www.youtube.com/watch?v=zCH_OewK_KI

https://academic.oup.com/qje/article/116/2/379/1904158
https://www.youtube.com/watch?v=zCH_OewK_KI


Statistical analysis in cross sectional comparisons

 The basic statistical analysis for this type of study starts with a comparison of means or 

proportions (see cholera epidemic example) 

 But because group differences on other variables may well exist, sometimes regression 

analysis will be used so that control variables which attempt to capture any relevant group 

differences which also influence the outcome may be added. 



Difference in differences
 Diff-in-diff:Two before and after comparisons – one for the treatment and one for the control group.

- best of both worlds!: In effect combines before and after comparisons with cross sectional 

comparisons which we have also looked at

 Basic intuition is the following: we identify a treatment group which received an intervention (e.g. cities which 

implemented an increase in the minimum wage) and we can measure an outcome in that treatment group both before 

and after the intervention/treatment (e.g. outcome is unemployment rates) did unemployment rates increase in 

the treatment group after the increase in wages?

 Big advantage of the Diff-in-Diff method is that we also have a control group which doesn't receive the intervention 

(comparable cities which do not receive the treatment) but we can track how the control group measures up over time 

in comparison to the treatment group on the outcome of interest (e.g. unemployment)

 Why is having a control group useful in this case? – what not just focus on a before and after comparison of the 

treatment group?



Some examples: Mariel boatlift – impact of 

immigration
 Majority of economists agree that immigration is beneficial economically but there is considerably more 

opposition to that amongst the general public (Brexit!)

 Card (1990) uses the Mariel Boatlift of 1980 as a natural experiment to measure the effect of a sudden 

influx of immigrants on unemployment among less-skilled natives

http://davidcard.berkeley.edu/papers/mariel-impact.pdf


Mariel boatlift
 Sudden influx of relatively unskilled men increased the size of the Miami labour force by around 7%

 Could examine impact of influx on employment outcome in Miami (e.g. before and after) but this may not 

give an accurate reflection of the impact of immigration because…?

 Card compared Miami with other nearby cities not affected by the Mariel boatlift and showed that wages 

and unemployment outcomes for natives were not affected

 Difference in difference because you compare differences in treatment group before the intervention 

(boatlift - Miami) to differences in other similar cities (control group)



Diff-in-diff – further example
 Card and Krueger (1994)

- New Jersey's minimum wage rose from $4.25 to $5.05 

-Will increase in minimum wage decrease employment?

- Surveyed 410 fast food restaurants in New Jersey and Pennsylvania before and after the rise

 Key is to establish that your treatment and control groups (New Jersey and Pennsylvania are broadly 

comparable)

 Comparisons of employment growth at stores in New Jersey and Pennsylvania (where the minimum wage 

was constant) provide simple estimates of the effect of the higher minimum wage

 Study found no evidence that the increase in minimum wage affected employment growth 

http://davidcard.berkeley.edu/papers/njmin-aer.pdf


Difference in differences
 Ladd, J.M.D., and G.S. Lenz. 2009. “Exploiting a rare communication shift to document the 

persuasive power of the news media.” American Journal of Political Science 53(2): 394–410

 Examined the effect of the media on voting patterns

 Some scholars argue that the media simply reinforces pre‐existing views and attitudes, and 

that individuals seek out media outlets that adhere to their political views

 Hence, media influence may actually be limited

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1540-5907.2009.00377.x


Media and voting behaviour
 Lets say we simply looked at the relationship between newspaper readership and voting behaviour

 Lets even go further and say we used a regression framework so that we could add control variables

Y = Voting for a particular party

X = type of newspaper (e.g. conservative or labour leaning) and various control variables (e.g. age, education, 

gender etc.)

Is this likely to capture the causal effect of newspaper readership on election outcomes?



The sun announced it’s shift with a front-page 
endorsement of Tony Blair on the second day 
of the official 1997 campaign. It labelled Blair 
as a strong, dynamic and purposeful leader that 
Britain was crying out for. Rupert Murdoch 
directed the Sun’s switch and reportedly did so 
in part because Blair made policy concessions 
such as a ‘friendly’ regulatory environment.



 Treatment group: Individuals in the survey who read one of the slant-switching papers

- British Election Panel Study 1992-1997

 Control group: Individuals in the survey who read papers who did not switch or did not 

read newspapers

 The suddenness of the newspaper switch (not announced or signalled beforehand) means 

that self-selection is unlikely 

 Diff-in-diff: Compare % change (before and after newspaper switch) in treated group 

with % change in control group







Differences in differences
 You can simply calculate the treatment effect by hand as we have just done, i.e. obtain the mean outcome of 

treated group in both periods (e.g. before and after newspaper switch) and take their difference. Then obtain 

the mean outcome of control group in both periods and take their difference. Then take their differences 

in differences and that’s your treatment effect. 

 However, it is often more convenient to do this in a regression framework because this allows you to control 

for other variables if needed



Useful reading
 Please read the following carefully: Chapter 15 Natural and Quasi experiments which I 

have placed on Minerva

 Also read through some of the papers discussed in this lecture. I have provided a general 

overview of the experiments but try and best as you can develop an understanding of the 

various analytical steps undertaken in these papers 

 This blog gives many examples of natural experiments: 
http://economicspsychologypolicy.blogspot.com/2015/06/list-of-19-natural-experiments.html

 Next week we delve into instrumental variable analysis and regression discontinuity

http://economicspsychologypolicy.blogspot.com/2015/06/list-of-19-natural-experiments.html

