
Public Economics II: Public Expenditures
Lecture 7: Criminal Justice

David Macdonald

Aalto University
Spring 2023



The Rational Model of Crime (Becker 1968)

.

In response to sociological, criminological and psychological theories Becker (1968)
proposed the “rational” model of crime.

His goal was to build a more general theory of which previous non-economic theories
could be incorporated as special cases.

Chicago view: all individuals are rational utility maximizers and so the decision to
commit crime can be framed as a utility maximization problem
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The Rational Model of Crime (Becker 1968)

.

Becker assumes that an individual will commit a crime if:

EU = (1 − p)U(Y ) + pU(Y − F) ≥ ŪL

where:

▸ p - is the probability of being caught and punished for a crime

▸ Y - is the monetary gain from committing a crime

▸ F - is the monetary cost of the imposed punishment if caught

▸ ŪL - is the utility of instead choosing legitimate activities

Here crime is a fully extensive margin choice: either you commit crime or you don’t
and work/partake in legitimate activities.
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The Rational Model of Crime (Becker 1968)

.

Based on these preferences Becker posited the supply of offences:

O = O(F ,p,u)

where: u is a portmanteau variable representing all other influences on crime

Becker’s analysis heavily focused on deterrence he assumed that:

∂O

∂F
,
∂O

∂p
< 0

i.e. if you increase the probability of punishment for crime or the punishment itself
crime will decrease.

In public economics we might also be concerned about factors in ŪL/u, such as
wages w or transfers T would we have:

∂O

∂w
,
∂O

∂T
< 0
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The Rational Model of Crime

.

In reality the choice between criminal activity and legal work is not always
dichotomous

People engage in both at the same time regularly

Ehrlich (1973) expands upon Becker and models the intensive margin choice of
splitting one’s time between the two activities
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The Rational Model of Crime (Ehrlich 1973)

.

Individual splits time t between illegal activity ti and legitimate work t − ti

Define income if caught Xa and if not caught Xb:

Xa =W0 +Wi(ti) +WL(t − ti) − Fi(ti)
Xb =W0 +Wi(ti) +WL(t − ti)

Individuals choose ti to maximize expected utility:

pU(Xa) + (1 − p)U(Xb)

where:
▸ W0 - is initial wealth

▸ Wi(ti) - is income gained from illegal activity (increasing in ti )

▸ WL(t − ti) - is income gained from legitimate activity (decreasing in ti )

▸ Fi(ti) - is the penalty if caught (increasing in ti )

▸ p - is the probability of being caught and punished for a crime
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Optimality Condition (Ehrlich 1973)

.

−pU ′(Xa)
(1 − p)U ′(Xb)

= W ′
i (ti) −W ′

L(t − ti)
W ′

i (ti) −W ′
L(t − ti) − F ′(ti)
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The Rational Model of Crime (Ehrlich 1973)

.

The predictions of Ehrlich’s model are made very clear when we look at the
extensive margin choice to commit crime

At the extensive margin U ′(Xa) = U ′(Xb) and therefore rearranging the FOCs we
find that individuals will only commit crime if:

W ′
i (ti) −W ′

L(t − ti) ≥ pF ′(ti)

If p increases crime is reduced

If F ′(ti) increases crime is reduced

If the marginal return to crime W ′(ti) −W ′(t − ti) decreases (i.e. the return to work
W ′(t − ti) increases) crime will decrease

What about transfers?
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Predictions Relevant to Public Economics

The rational model of crime suggests 3 policy levers with which to reduce crime in two
broad categories:

1 Deterrence

▸ p: increase monitoring (police)

▸ f : increase the penalty if convicted. Could be a fine or incarceration

2 Improved outside option:

▸ Improve wages and/or employment opportunities

▸ Transfers?
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Prediction 2 - Employment and Wages
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Channels through which loss of employment can affect criminal involvement

.

1 Lowers the opportunity cost of crime

2 Liquidity constraints: resort to crime to afford consumption

⎫⎪⎪⎪⎬⎪⎪⎪⎭
Becker outside option

3 Increased leisure: incapacitation effect of working time removed.

4 Emotional distress of job loss and low income
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Evidence: Employment and Crime

Many studies explore the effect of cross regional differences in employment on crime
using an IV approach e.g.:

Dix et al. (2018) use national trade liberalization in Brazil to explore it’s impact on
crime across differently impacted regions
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Trade Liberalization and Crime in Brazil (Dix et al., 2019)
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Evidence: Employment and Crime

Many studies explore the effect of cross regional differences in employment on crime
using an IV approach e.g.:

Dix et al. (2018) use national trade liberalization in Brazil to explore it’s impact on
crime across differently impacted regions

▸ Finds crime increases in areas most impacted by trade liberalization

▸ Argue the bulk of the effect is due to the impact of trade liberalization on economic
conditions

Dell et al. (2019) instruments the unemployment rate in Mexico using the inflow of
Chinese imports into the US to explore the impact of labour market condition on the
homicide rate in Mexico:
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Job Market Conditions and Violence in Mexico (Dell et al. 2019)
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Evidence: Employment and Crime

Many studies explore the effect of cross regional differences in employment on crime
using an IV approach e.g.:

Dix et al. (2018) use national trade liberalization in Brazil to explore it’s impact on
crime across differently impacted regions

▸ Finds crime increases in areas most impacted by trade liberalization

▸ Argue the bulk of the effect is due to the impact of trade liberalization on economic
conditions

Dell et al. (2019) instruments the unemployment rate in Mexico using the inflow of
Chinese imports into the US to explore the impact of labour market condition on the
homicide rate in Mexico:

▸ Finds Violence ↑ when job opportunities ↓

▸ Strongest effects in areas with known drug trafficking orginizations

▸ Consistent with Becker: more criminal employment when opportunity cost goes down
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Evidence: Jobs, Wages and Reoffending

Studies which explore the impact of local labour market conditions on those who are
newly released from prison

Yang (2017) explores the impact of wages in local labour markets individuals are
released into on likelihood of reoffending
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Wages and Recidivism (Yang, 2019)

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 17 / 102



Evidence: Jobs, Wages and Reoffending

Studies which explore the impact of local labour market conditions on those who are
newly released from prison

Yang (2017) explores the impact of wages in local labour markets individuals are
released into on likelihood of reoffending

▸ Increased wages in industries that are known to hire prison releasees reduces recidivism

Schnepel (2018) looks at the impact of the number of jobs available (proxied for by
new hires) in local labour markets on the likelihood of reoffending
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Good Jobs and Recidivism (Schnepel, 2018)
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Evidence: Jobs, Wages and Reoffending

Studies which explore the impact of local labour market conditions on those who are
newly released from prison

Yang (2017) explores the impact of wages in local labour markets individuals are
released into on likelihood of reoffending

▸ Increased wages in industries that are known to hire prison releasees reduces recidivism

Schnepel (2018) looks at the impact of the number of jobs available (proxied for by
new hires) in local labour markets on the likelihood of reoffending

▸ More jobs in industries that are known to hire prison releasees reduces recidivism

Both are consistent with Becker outside option prediction
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Prediction 2 - Outside Option: Government Transfers
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Government Transfers and Crime

Government transfers can affect crime through:

1 The opportunity cost of crime (if benefits are lost)

2 Easing liquidity constraints

⎫⎪⎪⎪⎬⎪⎪⎪⎭
Becker outside option

3 Lowering labour supply: incapacitation effect of work removed

4 Easing emotional distress of low income

A growing literature looks at the impact of transfer programs on the reoffending of
offenders after release from prison
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Food stamps and Recidivism (Tuttle, 2019)

In the US there are many laws which aim to restrict transfers to those with a felony
conviction

Tuttle (2019) explores the ban of SNAP benefits (food stamps) to those convicted
of drug offences

Ban was implemented for those with offence dates ≥ August 23, 1996 → RD design
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Food stamps and Recidivism (Tuttle, 2019)
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Food stamps and Recidivism (Tuttle, 2019)
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Food stamps and Recidivism (Tuttle, 2019)

In the US there are many laws which aim to restrict transfers to those with a felony
conviction

Tuttle (2019) explores the ban of SNAP benefits (food stamps) to those convicted
of drug offences

Ban was implemented for those with offence dates ≥ August 23, 1996 → RD design

Ban lead to increase in financially motivated recidivism

→ strongly suggestive of the liquidity constraint and financial distress pathways
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Other Evidence on Transfer Programs and Recidivism

Yang (2017) finds access to cash welfare reduces reoffending

Aslim et al. (2019) finds providing access to public health care reduces recidivism →
through access to mental health and addiction treatment.

Several papers find that increased access to health care through the affordable care
act (Obamacare) decreased crime (e.g. Fone et al., 2020; He & Barkowski, 2020;
Vogler, 2020)

Agan and Makowsky (2018) find that increasing the generosity of the EITC
decreased recidivism among women

Deshpande and Mueller-Smith (2022) find economically motivated crime increased
for youth removed from DI
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Tying it Together
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)

To identify the impact of job loss on crime use job layoffs

Matched event study design:

Yit = γTreati +
T

∑
t=−P

δt(Treati ×Timet) +
T

∑
t=−P

λtTimet + ϵit

Where Treati is a dummy for if i is laid off and Timet are dummies indicating years
relative to a layoff event.

Identification concern: firms may be more likely to layoff employees who are prone to
crime which would lead to selection in the estimation of δ

Solution: use firms with ≥ 15 employees who lay off at least 33% of their workforce
→ mass layoffs driven by external shock rather than characteristics of the displaced
worker.
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)

Takeaways:

Strong effect on economically motivated crimes → liquidity constraints are important

Effect on violent crime → suggests some role for non-economic factors such as
stress/incapacitation

• Some violent crime may be tied to economically-motivated crime

Use causal forest algorithm (Athey and Imbens, 2016) to explore heterogeneity in
treatment effects in order to understand mechanisms better...
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)

Takeaways:

Strong effect on economically motivated crimes → liquidity constraints are important

Effect on violent crime → suggests some role for non-economic factors such as
stress/incapacitation

• Some violent crime may be tied to economically-motivated crime

Use causal forest algorithm (Athey and Imbens, 2016) to explore heterogeneity in
treatment effects to understand mechanisms better...

Young age and low job tenure only predictors of larger treatment effects → liquidity
effects

A thought: Incapacitation effect of work likely larger for young if it exists
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)

Next: Can government intervention mitigate the crime effects of job loss?

Explore the impact of unemployment insurance on crime after layoffs

In Brazil you are only eligible for UI if there has been a minimum 16 month period
between the current layoff date and the previous layoff resulting in a UI claim

⇒ Regression discontinuity design

Yi = α + βDi + f (Xi) + ϵi

where Yi is an indicator variable for the committing a crime after job loss; Xi is time
elapsed since the previous layoff with X = 0 at 16 months; and Di = 1(Xi ≥ 0)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)
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The Effect of Job Loss and UI on Crime (Britto, Pinotti & Sampaio, 2022)

Takeaways:

UI benefits almost totally offset the increase in crime on average

Impact of UI larger on young workers

Together these are highly suggestive that:

▸ Economic crime is caused by binding liquidity constraints

▸ Incapacitation effects are an important factor (those on UI are out of the workforce
longer)

In such a context, lack of social insurance leads people to engage in self-insurance in
forms that may be costly for society (crime)
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Prediction 2 - Deterrence
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Deterrence Theory

The end of punishment, therefore, is no other, than to prevent others from
committing the like offence. Such punishments, therefore, and such a mode of
inflicting them, ought to be chosen, as will make strongest and most lasting
impressions on the minds of others, with the least torment to the body of the
criminal.

...

If an equal punishment be ordained for two crimes that injure society in different
degrees, there is nothing to deter men from committing the greater, as often as
it is attended with greater advantage.

- Cesare Beccaria, Essay on Crimes and Punishments 1764
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Three Core Components of Deterrence

1 Certainty: There must be a non-negligible chance of being caught when committing
an offence for the threat of punishment to be salient

▸ Maps to p in the Becker/Ehrlich models

▸ Relevant policy lever: Number of police officers (or some other monitoring mechanism)

2 Celerity: Punishments should be imposed in a timely matter after an offence

▸ Becker/Ehrlich assume punishment is realized immediately if caught

▸ This is often not the case in the real world

3 Severity: Punishment needs to impose a significant enough cost in order to make
the offence unappealing

▸ Maps to F in the Becker/Ehrlich models

▸ Relevant policy lever: Prison vs Probation vs Fines...
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Two Types of Deterrence

1 General Deterrence: Is the impact of the threat of legal punishment on society at
large

▸ This is the type of deterrence in the Becker/Ehrlich models

▸ Individuals who know the penalty and likelihood of being caught will choose not to
engage in crime

2 Specific Deterrence: Is deterrence from future offending resulting from
experiencing a punishment

▸ Suggests that some people learn the cost and/or probability of detection of a crime
from actually being caught and punished

▸ General deterrence as in the Becker/Ehrlich model may only be effective if individuals
have proper information on p and F
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Key Policy Question #1: Do Police Deter Crime?

Deterrence theory predicts if you increase the chances of being caught and punished
p crime will be reduced

Becker (1968) predicts that increasing the probability of being detected is more
effective than increasing the cost of punishment at preventing crime

Until relatively recently there was very little reliable evidence on the effect of police
on crime

Cameron (1988) in a survey of the literature found that 18 out of 22 papers surveyed
found either a positive relationship or no relationship between police and crime
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Identifying the Impact of Police on Crime

Main issue: simultaneity bias or reverse causation

Ð→ Police may cause an decrease in crime... but and increase in crime may also
cause an increase in police e.g.:

▸ There are more police and more murders per-capita in Chicago vs. Seattle

▸ Police more often patrol and there is more crime in Sörnäinen vs. Töölö

▸ In both these cases causality likely goes Crime → Police

Variation in police exogenous of crime is needed to properly assess this question
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▸ In both these cases causality likely goes Crime → Police

Variation in police exogenous of crime is needed to properly assess this question

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 46 / 102



Identifying the Impact of Police on Crime

Main issue: simultaneity bias or reverse causation

Ð→ Police may cause an decrease in crime... but and increase in crime may also
cause an increase in police e.g.:

▸ There are more police and more murders per-capita in Chicago vs. Seattle

▸ Police more often patrol and there is more crime in Sörnäinen vs. Töölö
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Police and Deterrence (Andenaes, 1974)

Early example of a natural experiment:

Andenaes (1974) explores an event in WWII where the occupying Germans arrested
and deported most of the Danish police force in 1944

Finds that street crimes like robbery, theft, break and enter etc. rose dramatically

Less visible crimes such as fraud were unaffected.

Does this support the Becker model?

Issues: No control group; WWII is a pretty substantial confounder.
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Terrorist Attacks, Police and Crime (Di Tella and Schargrodsky, 2004)

Di Tella & Schargrodsky (2004) propose a novel natural experiment:

In 1994 there was a terrorist attack on a Jewish center in Buenos Aires, Argentina

The next week the government assigned police protection on every Jewish and
Muslim place of worship in the city

The authors argue this creates exogenous assignment of police presence to different
points in the city

They explore the impact of this police presence on car theft
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Terrorist Attacks, Police and Crime (Di Tella and Schargrodsky, 2004)

Difference-in-differences design:

Car Theftit = α0Same Block Policeit + α1One Block Policeit

+ α2Two Blocks Policeit +Mi + Fi + ϵit

where:

▸ Same Block Policeit : is a dummy var that equals 1 for the months after the terrorist
attacks and if there is a protected institution on that block

▸ x Block Policeit , x ∈ {One,Two}: is a dummy var that equals 1 for the months after
the terrorist attacks and if there is a protected institution x block(s) away

▸ Mi is a month fixed effect

▸ Fi is a block fixed effect
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Terrorist Attacks, Police and Crime (Di Tella and Schargrodsky, 2004)
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Summary (Di Tella and Schargrodsky, 2004)

Car thefts decreased by 75% on blocks where a protected institution was located

Effect highly localized: no effect found on blocks one or two blocks away from a
protected institution

Police impact crime when they are there to see it

Very similar to an ”eyes on the street effect” (Jacobs, 1961)

▸ e.g. Chang & Jacobson (2017) find that visible crime increases on blocks after the
closure of medical marijuana dispensaries and restaurants.

Concern: was crime decreased or merely displaced?

▸ Displacement to control blocks/areas would downward bias estimates, temporal
displacement would upwards bias estimates.
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Terrorist Attacks, Police and Crime: Further Studies

The terrorism-police assignment design has been repeated in more aggregate settings
finding declines in crime

Klick & Tabarrok (2005): Higher terror alert levels in Washington DC → more police
deployment → decline in visible property crime in the city

Draca, Manchin and Witt (2005) use increased police deployment in Central London
after a high profile 2005 terrorist attack

▸ They find both that visible crime (including assaults) decreased sharply in protected
areas after police deployment and then increased sharply back to previous levels when
police deployment was scaled back

▸ Estimate that a 10% increase in police in a given area results in a 3% decline in crime
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Evidence on Hot-Spot Policing

Hot-spot policing identifies areas that have particularly high crime and then focuses
police deployment to those areas

Many RCTs have been conducted randomly assigning increased police presence to
hot spots

Braga et al. (2014) provides a meta-analysis of these studies and conclude:

▸ Hot spots policing generates small but noteworthy crime reductions

▸ These crime control benefits diffuse into areas immediately surrounding targeted crime
hot spots

Caveats:

▸ Hot spot policing may target disadvantaged communities disproportionately, which
could exacerbate problems related to police harassment or police use of force

▸ This type of policing may be paired with “task forces” meant to target drug/gun/gang
related crime which have been associated with police misconduct and violence
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could exacerbate problems related to police harassment or police use of force

▸ This type of policing may be paired with “task forces” meant to target drug/gun/gang
related crime which have been associated with police misconduct and violence
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Key Policy Question #2: Do Punishments Deter Crime?

Deterrence theory predicts if you increase the punishment if caught F crime will be
reduced

Most criminal justice systems have 3 different levels of punishments:

▸ Fines: monetary sanction on criminal behaviour, used alone for less severe crimes

▸ Probation: suspended incarceration sentences served in the community which may
carry several conditions. If conditions are broken you will be sent to prison from the
suspended sentence length

▸ Incarceration: Imprisonment for a set amount of time
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Identifying the Impact of Punishments on Crime

Identification issue #1: simultaneity bias or reverse causation

Ð→ Higher crime states/countries may have harsher sanctions

Identification issue #2: selection bias

Ð→ Those who receive harsher sanctions may be more likely to offend/reoffend

Quasi-experimental research designs, including the Judge IV Design, have been
fruitful in overcoming these issues in recent years
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Mechanisms Through Which Punishments Can Reduce Crime

When studying the impact of punishments on crime you need to be aware of three
possible channels:

1 General Deterrence: This is deterrence as specified in the Becker model. If the
sanction is known and high enough it will prevent individuals from engaging in crime.

2 Specific Deterrence: Individuals may be deterred from future offences by
experiencing punishment

3 Incapacitation: Increased use of prison or longer sentences can cause crime to
decline because individuals who are incarcerated are unable to commit new crimes
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Evidence on Fines (Kaila, 2023)

Kaila (2023) provides very interesting evidence on the impact of fines on speeding in
Finland

In Finland, fines become income-dependent if a driver’s speed exceeds the speeding
limit by more than 20 km/h

This rule can lead individuals with higher incomes to receive substantial speeding
tickets

e.g. NHL player Rasmus Ristolainen received a speeding ticket of near 120,000 euros
in 2019
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Income Based Fine Schedule (Kaila, 2023)
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Evidence on Fines (Kaila, 2023)

The Becker/Ehrlich model predicts that the large increase in fines should deter
individuals from exceeding the speed limit by > 20km/h

If this were the case we should see significant “bunching” below the income fine
cutoff

Kaila explores this by plottin speed distributions using data from traffic monitoring
cameras and speeding distributions on those who received a speeding ticket:
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Speed Distribution (Kaila, 2023)
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Evidence on Fines (Kaila, 2023)

The Becker/Ehrlich model predicts that the large increase in fines should deter
individuals from exceeding the speed limit by > 20km/h

If this were the case we should see significant “bunching” below the income fine
cutoff

Kaila explores this by plottin speed distributions using data from traffic monitoring
cameras and speeding distributions on those who received a speeding ticket:

No bunching!... why?

Is the Becker model wrong? Do people not understand the speeding punishment
schedule?
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Specific Deterrence (Kaila, 2023)

Kaila (2023) next explores if the income based fine exerts a specific deterrent effect
on individuals

The speeding schedule sets up a regression discontinuity design: individuals who
were caught speeding at speeds > 20km/h receive substantially larger fines,
depending on their income.

Estimates whether individuals who received the income based fine are less likely to
get another speeding ticket in the months directly afterwards
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Income Based Fine and Density of Observations (Kaila, 2023)
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Impact of (Kaila, 2023)
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Effect of Receiving an Income Based Fine (Kaila, 2023)

Kaila (2023) next explores if the income based fine exerts a specific deterrent effect
on individuals

The speeding schedule sets up a regression discontinuity design: individuals who
were caught speeding at speeds > 20km/h receive substantially larger fines,
depending on their income.

Estimates whether individuals who received the income based fine are less likely to
get another speeding ticket in the months directly afterwards

Key finding: Those who receive an income based fine are 20% less likely to receive
another fine within 6 months

Effect begins to fade after 9 months

Further, the effect is most pronounced on those with higher incomes
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Impact of (Kaila, 2023)
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Specific Deterrence (Kaila, 2023)

Kaila (2023) results suggest that large income based fines exert a specific deterrent
effect on crime

Suggests that people do not know, or do not understand the system of fines that
they face

Highlights that for Becker style deterrence to be effective, individuals need to have
proper information about the punishments they face (and the probability of receiving
them)

Kaila (2023) shows that the results in his paper can be rationalized by a model
where people perceive the fine system as linear and adjust their beliefs based on the
fine they receive.
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Does Incarceration Reduce Crime?
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Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Early (Causal) Research on the Impact of Prison on Crime

Early research in the US looked at the relationship between the size of the prison
population in a state and aggregate crime rates:

e.g. Marvell and Moody (1994) using state panel data find that a 1 prisoner increase
in the prison population results in 17 fewer crimes per year

Levitt et al. (1996, 2003) used two approaches to estimate the incapacitation and
deterrent impact of prisons

▸ Incapacitation: instrument prison population size with over-crowding litigation → a one
prisoner reduction in prison population results in 15 more crimes per year

▸ Deterrence: Regress offending on prisoner death rates → crime lower where prison
death rates are higher → consistent with deterrence

Effects are large: data used is from the 1980/1990s when crime rates were much
higher and prison populations much lower.

The marginal prisoner was therefore probably more prolific than the marginal
offender would be today.

David Macdonald (Aalto) Public Economics II: Public Expenditures Lecture 7: Criminal JusticeAalto University Spring 2023 72 / 102



Deterrent Effect of Sentences

A later strand of research explored the deterrent effect of laws that made sentencing
more punitive finding mixed evidence

▸ Chen (2008) shows three-strikes laws reduced aggregate non-violent crime rates, but
not violent crime rates

▸ Abrams (2012) finds that sentence enhancements for gun crimes reduced gun robberies
by 5%

▸ Ludwig and Raphael (2003) find that similar sentencing enhancements had little effect
on gun violence

▸ Tonry (2009) highlights that a large literature on mandatory minimums shows no
evidence of a deterrent effect.

A key issue is that individuals need to understand the consequences of these law
changes for deterrence to work
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Deterrent Effect of Known Sentence Enhancements (Drago et al., 2009)

Presents an natural experiment that lead to exogenous and known variation in future
sentences

In 2006 to reduce prison population size Italy enacted a collective pardon and
released every individual with 3 years or less left on their sentence from prison

If convicted of another crime their residual sentence would be added onto their new
sentence

Given the variation in residual sentence should be exogenous they simply estimate by
OLS:

yi = α + β0sentencei + β1sentresi + ϵi
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Given the variation in residual sentence should be exogenous they simply estimate by
OLS:

yi = α + β0sentencei + β1sentresi + ϵi
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Deterrent Effect of Known Sentence Enhancements (Drago et al., 2009)
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released every individual with 3 years or less left on their sentence from prison

If convicted of another crime their residual sentence would be added onto their new
sentence

Given the variation in residual sentence should be exogenous they simply estimate by
OLS:

yi = α + β0sentencei + β1sentresi + ϵi

Result: for every extra month of residual sentence reoffending fell by .16 pp

Clear evidence that when the consequences are known, sentencing enhancements
can deter crime
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The Impact of Prison on Reoffending

Another important question is: how does sending individuals to prison affect the
likelihood they commit crime in the future

Mechanisms through which prison could reduce reoffending:

1 Specific Deterrence: Experiencing prison may induce individuals to not want to return

2 Rehabilitation: Prison may lead to desistance from crime through as individuals reform

Mechanisms through which prison could increase reoffending:

1 Criminal Capital Formation: Individuals may create criminal networks and gain
criminal knowledge within prison.

2 Loss of Human Capital: Labour force attachment/skills and education may
diminish/fail to accumulate for those in prison
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Judge IV Evidence: Juvenile Incarceration (Aizer & Doyle, 2015)

Uses random assignment of juvenile offenders to judges (US) to explore the impacts
of juvenile incarceration on high school completion and future crime.

Design reminder, we want to estimate the impact of juvenile incarceration JIi on
outcomes Yi using the model”

Yi = β0 + β1JIi + β2Xi + δc(i) + ϵi

In the first stage we instrument JIi using the strictness of the judge i is randomly
assigned to:

JIi = α0 + α1Zj(i) + α2Xi + δc(i) + vi

Where Zj(i) is the leave-one-out incarceration propensity of judge j assigned to i :

Zj(i) =
1

nji − 1
∑
k≠i

J̃Ik
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Results (Aizer & Doyle, 2015)

1 Juveniles sentenced to prison on the margin are more likely to reoffend as adults
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Results: Adult Reoffending (Aizer & Doyle, 2015)
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Results: High School Completion (Aizer & Doyle, 2015)
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Results (Aizer & Doyle, 2015)

1 Juveniles sentenced to prison are more likely to reoffend as adults

2 Juveniles sentenced to prison are less likely to complete high school
▸ suggests that loss of human capital due may be an important mechanism.

3 High school effect appears to result from those who enter prison being far less likely
to re-enroll after release (declines by 31%)

4 Those who return to school are more likely to be classified as having an emotional or
behavioral disorder (13 p.p. increase)
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Mechanisms (Aizer & Doyle, 2015)

Results 3 and 4 suggest that prison may lead juveniles to be less able to regulate
their emotions/cope with normal activities

Stevenson (2017) finds a similar result: youth in prisons with more
chaotic/aggressive individuals are more likely to reoffend due to worsening of
aggression and impulsivity

Also related: Heller et al. (2017) find that CBT helps prevent youth from
reoffending by improving their ability to control impulsivity.

These impacts might be particular to youth whose brain function is still developing...
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Judge IVs in Norway (Bhuller et al., 2020)

Uses random assignment of adult offenders to judges in Norway to explore the
impacts of incarceration on reoffending

Main finding: Reoffending falls by ≈ 25p.p. due to incarceration for those on the
margin.

These judge IV estimates potentially include the impact of:

1 incapacitation (clock starts at sentencing)

2 specific deterrence

3 rehabilitation
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Summary (Bhuller et al., 2020)

Prison results in a decrease in reoffending that is sustained after individuals are
released from prison

→ Not just incapacitation

The effect is mostly due to those who were unemployed before committing their
crime

Previously unemployed individuals are more likely to be employed and have higher
hours worked after incarceration

Mechanism: Rehabilitation, previously unemployed are more likely to participate in
job training programs

▸ Question: Does specific deterrence result in rehabilitative effort?

This is likely facilitated by Norway’s prison system being rehabilitation focused
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Judge IVs in Texas (Mueller-Smith, 2015)

Explores the impact of incarceration on defendants future crime and labor market
outcomes
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Judge IVs in Texas (Mueller-Smith, 2015)

Explores the impact of incarceration on defendants future crime and labor market
outcomes

Results:

▸ Incapacitation effect: measures of reoffending fall by 3 to 6 p.p. while individuals are
incarcerated

▸ Reoffending increases after prison: 6 p.p. increase in arrests and charges and 3.6 p.p.
increase in conviction for each additional year incarcerated
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Judge IVs in Texas (Mueller-Smith, 2015)

Explores the impact of incarceration on defendants future crime and labor market
outcomes

Results:

▸ Incapacitation effect: measures of reoffending fall by 3 to 6 p.p. while individuals are
incarcerated

▸ Reoffending increases after prison: 6 p.p. increase in arrests and charges and 3.6 p.p.
increase in conviction for each additional year incarcerated

▸ Employment falls by 32 p.p. while in prison and those sent to prison are 3.6 p.p. less
likely to be employed after prison release for each year incarcerated

Appears to be the opposite effect of the Norway paper: reoffending after release
increases due to reduced attachment to the labour market

Texas less rehabilitation focused than Norway?
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Judge IVs in Ohio (Norris, Pencenco and Weaver, 2021)

Explores the impact of incarceration on defendants future crime and on outcomes for
their children
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Judge IVs in Ohio (Norris, Pencenco and Weaver, 2021)

Explores the impact of incarceration on defendants future crime and on outcomes for
their children

Results:

▸ For offenders there is an immediate decrease in charges while incarcerated, but effect
levels off after release

▸ Effect is mostly incapacitation with little indication of a specific deterrent or
rehabilitation effect
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Judge IVs in the US (Norris, Pencenco and Weaver, 2021)

Explores the impact of incarceration on defendants future crime and on outcomes for
their children

Results:

▸ For offenders there is an immediate decrease in charges while incarcerated, but effect
levels off after release

▸ Effect is mostly incapacitation with little indication of a specific deterrent or
rehabilitation effect

▸ For children: they become less likely to be ever charged, convicted and incarcerated for
a crime before age 25 when their parent is incarcerated
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Interpreting the Parental Incarceration Result (Norris, Pencenco and
Weaver, 2021)

The authors provide three possible mechanisms that may explain the impact of
parental incarceration on children:

1 Changes in the behavior of the non-incarcerated parent

2 Deterrent effect of observing a family member incarcerated

3 Removal effect of separating a child from a criminogenic parent

Remember: the judge IV is a LATE which estimates the impact of incarceration on
(the children of) compliers

This does not imply that incarcerating the never takers would reduce offending
among their children

Compliers may have a different impact on children and the home environment than
never takers.
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