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Prison as a Criminal School: Peer Effects
and Criminal Learning behind Bars

Anna Piil Damm Aarhus University

Cedric Gorinas Danish Center for Social Science Research

Abstract

We investigate peer effects on crime-specific recidivism using register data for
the entire Danish prison population. We find that inmates do not acquire new
criminal capital in prison (no introductory peer effects). For certain types of
crimes, we find that inmates strengthen their criminal capital in prison because
of exposure to offenders in their field of specialization (reinforcing peer effects).

Our results accord with a theory of crime-specific knowledge transmission and
network building: we find reinforcing peer effects for crimes that require spe-
cific capital, planning, and networks (for example, drug crimes, theft, burglary,
and fencing) and/or are more effective when committed in groups (for example,
threats and vandalism). Reinforcing peer effects are especially strong because of
exposure to more experienced criminals. By contrast, we find that exposure to
offenders in the same specialization deters inmates from recidivism for violent
offenses, including sexual offenses and robbery.

1. Introduction

The social and economic costs of crime are high: tentative estimates are almost
$200 billion for the United States (James 2004; US Department of Justice 2008),
£60 billion for the United Kingdom and Wales (Brand and Price 2000), and even
higher if one adds opportunity costs (Anderson 1999). A substantial part of those
estimates reflect government expenses to reduce and deter crime through incar-
ceration. However, incarceration can have adverse effects if inmates learn from
one another and thereby acquire or strengthen their criminal capital. Such peer
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effects in prison make sense because the use of criminal capital is illegal, and thus
it is transmitted through social networks and interactions with delinquents (Case
and Katz [1991]; Reiss [1987]; Glaeser, Sacerdote, and Scheinkman [1996]; Lud-
wig, Duncan, and Hirschfield [2001]; Jacob and Lefgren [2003]; Kling, Ludwig,
and Katz [2005]; Ludwig and Kling [2007]; Damm and Dustmann [2014]; Drago
and Galbiati [2012]; Billings, Deming, and Ross [2016]; see also studies of key
players in delinquent networks, for example, Ballester, Calv6-Armengol, and Ze-
nou [2006, 2010]; Ballester and Zenou [2014]; Lindquist and Zenou [2014]).

Thus far, few studies have been able to identify the causal relationship between
an individual's criminal behavior and peers in prisons. Exceptions include Bayer,
Hjalmarsson, and Pozen (2009) on crime-specific peer effects in prison on re-
cidivism; Harris, Nakamura, and Bucklen (2018) on general peer effects on re-
cidivism; and Stevenson (2017) on both crime-specific and general peer effects.
Studying juvenile correctional facilities in Florida, Bayer, Hjalmarsson, and
Pozen (2009) investigate peer effects on recidivism, exploiting the fact that, in
prison, all peers are (convicted) offenders, and the peer group constantly changes
over time as inmates' sentences begin and expire. Using facility-by-prior-offense
fixed effects and incarceration-time fixed effects to deal with nonrandom assign-
ment to prison, Bayer, Hjalmarsson, and Pozen (2009) show that juveniles ac-
quire and strengthen their criminal capital behind bars because of peer effects:
a juvenile who serves time with offenders with a similar criminal background is
more likely to repeat the same type of crime. Stevenson (2017) also uses data from
Florida juvenile correctional facilities to study mechanisms behind transmission
of criminal capital in prison. She finds that exposure to young inmates who are
from homes that are more unstable and who have behavioral problems increases
recidivism (social contagion) but finds little to no evidence of skill transfer or
network formation mechanisms. Using a sample of first-time incarcerated male
adults in state prisons, Harris, Nakamura, and Bucklen (2018) estimate the ef-
fects of exposure to a more criminally experienced cellmate on recidivism, us-
ing the number of times the cellmate has been arrested before as an instrument.
Their identifying assumption is that cellmate assignment is random conditional
on the availability of beds, age, race, and medical issues. They find that exposure
to a more criminally experienced cellmate has null or deterrent effects on recidi-
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vism and conclude that prisons are not schools of crime. Yet they do not test for
crime-specific peer effects."

Like Bayer, Hjalmarsson, and Pozen (2009), we investigate empirically whether
inmates acquire new criminal capital because of exposure to experts in other
crime types during incarceration (hypothesis 1, introductory peer effects) and
whether inmates strengthen their criminal capital because of exposure to ex-
perts in the same crime type (hypothesis 2, reinforcing peer effects). Our analyses
draw on detailed Danish data that link administrative and crime registers for the
entire population and cover all sentencing institutions over 15 years. Using the
same identification strategy as that of Bayer, Hjalmarsson, and Pozen (2009), we
contribute an empirical replication of the American study in a European context
with different institutions and a study of criminal transmission within narrower
demographic and criminal groups.

Because of the low number of incarcerated juveniles in Denmark, we investi-
gate peer effects in the population of young adults who, in contrast to juveniles,
serve time in regular prisons. We focus on first-time-incarcerated individuals
who are free of any possible peer influence from prior incarcerations to study the
transmission of criminal capital from more experienced fellow inmates

Similar to Bayer, Hjalmarsson, and Pozen (2009), we find no evidence of in-
troductory peer effects but strong evidence of reinforcing peer effects. However,
in our case, we find reinforcing peer effects only for crimes that require specific
criminal capital or some planning or that are more effective when committed in
groups: drug-related crimes, vandalism and arson, and threats. Moreover, for
vandalism, arson, and drug-related crimes, we find significantly stronger rein-
forcing peer effects resulting from exposure to more experienced criminals.
Around the mean, a 1-standard-deviation increase in the share of peers in the rel-
evant peer group increases the probability of reoffending in the crime type within
12 months after release by 1 percent for drug-related crimes and for vandalism
and arson and by 2 percent for threats. We also find evidence of reinforcing peer
effects for burglary, theft, and fencing, but only at the intensive margin. Further-
more, in contrast to Bayer, Hjalmarsson, and Pozen (2009), for violent offenses
(including sex crimes and robbery) we do not find evidence of reinforcing peer
effects but do find evidence of deterrent peer effects. A final important result is
that the magnitude of the reinforcing peer effects is substantially lower in our
study than in Bayer, Hjalmarsson, and Pozen (2009).

The rest of the paper is organized as follows. Section 2 presents the data and
practices in Danish sentencing institutions. In Section 3, we present our hypoth-
eses, empirical model, and identification strategy. Section 4 presents the base-

Ouss (2011) studies crime-specific peer effects on recidivism from cell-level interactions. She
finds suggestive evidence of peer effects on skill-intensive crimes and violence, but identification
issues impede causal interpretation.

2 Using administrative registers and observational data approaches, a related literature investi-
gates the effect of incarceration of members of a criminal group on the propensity of the other group
members to commit crimes; see, for example, Billings and Schnepel (2017) and Philippe (2017). The
studies find suggestive evidence of peer effects on crime.

151



The Journal of LAW & ECONOMICS

line results and sensitivity checks and examines possible mechanisms behind the
results. In Section 5, we discuss a number of potential institutional differences
that might explain the smaller magnitude of reinforcing peer effects found in our
study compared with the US findings in Bayer, Hjalmarsson, and Pozen (2009)
and draw policy implications.

2. Background and Data

2.1. Danish Sentencing Institutions: History and Practice

The Danish Prison and Probation Service (DPPS) is responsible for assign-
ing offenders above the minimum age of criminal responsibility (age 15) with
an unconditional prison sentence to a particular institution. During interviews
with DPPS officials, we learned that juveniles very rarely receive an unconditional
prison sentence (an unconditional prison sentence must be served in prison; a
conditional prison sentence may be served in the community). The few, narrowly
selected juvenile prison assignees are typically sent to less punitive juvenile half-
way facilities, which appear in the Danish police registers beginning in 2007.'

Adult offenders are sent to a closed or an open prison. Offenders with a sen-
tence exceeding 5 years are sent to a closed institution, characterized by greater
security and monitoring. Most convicts are assigned to an open prison, which
might allow inmates to be in contact with families and attend school, go to work,
or seek rehabilitation outside the facility during daytime. The DPPS then chooses
a specific facility on the basis of the convict's characteristics and sentence. Con-
victs with young children, sick parents, medical needs, addictions, an ongoing
education, or a job to return to after release and, more generally, offenders ages
18 or 19 are typically assigned to a prison close to their residential address, while
offenders ages 20-22 with no specific needs may go to any institution.4

In 1999, a reform that established highly secure sections for so-called strongly
negative inmates-targeted at members of criminal gangs and outlaw bikers-
was passed in Denmark.5 We focus our analysis on individuals incarcerated be-
fore the reform.

Over the 1994-97 period, there were nine closed prisons in Denmark, each
housing on average 138 inmates per day (SD 125), and 13 open prisons, each
housing on average 99 inmates per day (SD 61).6 Because of capacity con-

3 Special consultant Henrik Lange and chief consultant Niels Loppenthin of the Danish Prison and
Probation Service, interviews with the authors, December 15 and December 1, 2011, respectively. See
also Kriminalforsorgen, Afsoning af fxngselsdom (Prison sentence) (https://www.kriminalforsorgen
.dk/straf/faengsel/afsoning-af-faengselsdom/).

' See the Prison Sentence Enforcement Act (Straffuldbyrdelsesloven), section 22 (https://www.rets
information.dk/Forms/R0710.aspx?id=170653). See also Damm and Gorinas (2016) for more de-
tails about prison assignment procedures.

3 Two prisons had established highly secure sections for strongly negative inmates prior to 1999:
the state prison in Nyborg (beginning in August 1998) and the state prison in Vridslose (1992-94,
with room for around 20 persons). Only nine individuals in our sample served time in those prisons.

6 The data are the authors' calculations using annual statistics on the mean number of inmates per
day by prison (for open and closed prisons) from table 5.3 in Statistics Denmark (1996, 1997, 1998a,
1998b).
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straints or long trials, convicts with short sentences might serve only in the local
prison where they were first kept in custody. Over the study period local prisons
housed 1,009 inmates per day in total,7 or an average of 24 inmates across 42 local
prisons. As discussed in Section 3, in our analyses we account for most of the ob-
servables likely to influence prison assignment.

During our sample period, inmates could easily interact within and across
prison sections during the day for cooking, attending classes, and exercising.
They may have a cellmate (neither the section nor the cell composition is regis-
tered).'

2.2. Data and Sample

Since young adults serve time in regular prisons in contrast to juveniles and
are observed in our data in larger numbers and over a longer period than juve-
nile inmates, we focus on young adults. From the linked data from administra-
tive and police registers that cover the entire Danish population over the 1991-
2010 period, we extract a sample of young adults incarcerated for the first time at
ages 18-21. To ensure a sample free of possible residuals from peers' interactions
during earlier incarcerations (see Section 3.2 for details), we evaluate peer effects
only for first-time incarcerated offenders (as in Harris, Nakamura, and Bucklen
2018). We use the date of incarceration, the date of release, and the identifier of
the facility to construct facility-specific spells of incarceration for all prisoners
and the date of conviction, the sentence, and the type of offense to construct in-
dividual crime histories. To extract a sample of young adults incarcerated for the
first time, we need to observe the criminal pasts (since age 15) of individuals, and
since the recording of incarceration in the registers starts only in 1991, we have to
limit our sample to young adults incarcerated for the first time in 1994 or later. In
addition, we limit our sample to adults incarcerated for the first time before the
end of 1997 to account for the less mixed within-prison composition of inmates
due to the 1999 reform. As a result, we investigate peer effects in prison among
young adults incarcerated for the first time between 1994 and 1997. Our sample
comprises 1,928 individuals and has a triangular shape; it includes young adults
incarcerated for the first time in 1994 at age 18, in 1995 at age 18 or 19, in 1996
at ages 18-20, and in 1997 at ages 18-21. In 2007, Statistics Denmark started to
change the coding of institutions, so we end our observation period in 2006.

' The data are the authors' calculations using annual statistics on the mean number of inmates per
day in all local prisons from table 5.3 in Statistics Denmark (1996, 1997, 1998a, 1998b). Table 5.3
does not report the mean number of inmates per day by prison for local prisons, only in total. How-
ever, according to the incarceration register, there were 42 local prisons over the 1994-97 period.

' A survey conducted in a Danish prison (Minke 2012) shows that only half of inmates befriend
other inmates. Minke (2012, p. 163) also finds variation in age and criminal history: inmates younger
than 23 report stronger social cohesion than older inmates, and inmates do not tend to interact with
drug offenders.
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2.3. Peer Definitions and Summary Statistics

In our baseline analysis, we define recidivism as a new conviction within 12
months after exiting from prison. We focus on seven categories of offenses for
criminal history and recidivism: sexual and violent offenses; robbery; vandalism
and arson; burglary, theft, and fencing; drug-related offenses; offenses against the
weapons act; and threats against persons and public authorities. We choose these
seven crime categories on the basis of four criteria: easy interpretation for policy
purposes, comparability with previous studies, high enough probability of recid-
ivism for precise estimation, and representation of skill- and network-intensive
offenses and those that occur more spontaneously. Accordingly, we exclude the
categories from the police registers "other offenses and unknown type of crime"
and "offenses against the tax act and other special acts," which are both difficult
to interpret, and "offenses against the road traffic act," which are typically disre-
garded in crime studies and criminal statistics (for example, Andersen 2015; US
Department of Justice 2014). We also exclude indecency, procuring, and child
pornography; document falsification; and white-collar crimes given that no or
very few individuals in our sample committed any of these offenses.

Research shows that crimes such as violent offenses, possessing illegal weapons,
and receiving stolen goods tend to be spontaneous and committed solo (Reiss
and Farrington 1991; Natarajan 2000; Lochner and Moretti 2004; Finckenauer
2005; Carrington 2009; Roxell 2011; Ouss 2011). By contrast, we expect crimes
such as drug-related offenses, burglary, and robbery to require criminal networks
and some organization (see also Natarajan and Belanger 1998; Natarajan 2005).
Moreover, given that threats and vandalism are often motivated by oppositional
norms and emerge from collective mobilization (Wittingham 1981; Nordmarker
2010), we expect these offenses to be more effective when committed in groups; a
group of demonstrators, several vandals, or a criminal gang are more likely to be
perceived as threatening than a single demonstrator, vandal, or gang member. In
Section 3, we formulate two hypotheses about how peer exposure in prison may
influence individual recidivism.

Table 1 shows summary statistics. A total of 53 percent of the inmates in our
sample have at least one new conviction within 1 year: 26 percent for theft, bur-
glary, and fencing; 8 percent for violent or sexual assault; 7 percent for drug
crimes; 3 percent for vandalism and arson; 2 percent for threats; 2 percent for a
weapon offense; and 2 percent for robbery. In terms of criminal history, 45 per-
cent of the sample has at least one prior conviction for violent or sexual offenses;
53 percent for theft, burglary, and fencing; 14 percent for vandalism and arson;
11 percent for drugs; 10 percent for offenses against the weapons act; 7 percent
for robbery; and 6 percent for threats. A total of 48 percent have been convicted
earlier of other offenses (mostly traffic offenses, at 37 percent). In terms of demo-
graphics, 95 percent are male, 88 percent are ethnic natives,9 and the average im-

9 We follow the definition of an immigrant from Statistics Denmark. Immigrants are born abroad
of parents without Danish citizenship who were born outside Denmark. Descendants are born in
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prisonment age is 19. Moreover, 10 percent have young children, and only 8 per-
cent have completed an upper secondary education at the time of incarceration.
On average, imprisonment lasts for 43 days, and two-thirds of the inmates in our
sample are housed in an open prison.10

We measure individual i's relative exposure to fellow inmates with a criminal
history of offense h in facility j until day of release t, Peer' , as the days of overlap
between individual i and his fellow inmates with a criminal history of offense h in
facility j relative to individual i's days of overlap with all fellow inmates in facility
j. This relative overlap is equal to the sum of the weighted shares in equation (1):

Peert, = Share, ' ,
=t--t (t - (1)

where to is the date of incarceration of individual i in facility j and Sharey. de-
notes individual i's share of j peers in period T who have a criminal history of
offense h. Note that while we estimate peer effects on the recidivism of first-time
inmates in the analyses, we use data for the entire prison population to construct
the peer measures.",

Given that inmates tend to sort according to age (Damm and Dustmann 2014;
Minke 2012) and that we wish to compare our study with that of Bayer, Hjal-
marsson, and Pozen (2009), we use two alternative peer definitions in our base-
line regressions: all-age peers (peer definition 1) and peers under age 26 (young
peers; peer definition 2). Among all-age peers, 12 percent were convicted ear-
lier of violent or sexual offenses; 20 percent were convicted of theft, burglary, or
fencing; and 10 percent were convicted of drug crimes. Among young peers, the
share of individuals convicted of violent or sex offenses increases to 17 percent;
the share convicted of theft, burglary, or fencing increases to 25 percent; and the
share convicted of drug offenses decreases slightly to 9 percent. To explore social
sorting among inmates, we construct an even narrower peer group of (young)

Denmark, and none of their parents are both Danish citizens and born in Denmark. The average over-
all share of the immigrant and descendant population in Denmark is about 7.5 percent in the same
period (data are from StatBank Denmark, Folk2: Population 1. January [https://www.statbank.dk/
FOLK2]). We define an ethnic Dane as a person who is neither an immigrant nor a descendant.

1 A total of 26 percent of individuals serve their sentences across several facilities, and in these
cases we keep only their longest facility-specific spell. Among these 26 percent, the longest spell rep-
resents 40 percent of the total duration of incarceration. See Table OA1 in the Online Appendix for
variable definitions and data sources.

" As a stylized example, suppose a prison has only two inmates during a given period of time.
Both inmates have a criminal background of drug crimes. Inmate 1 is incarcerated for 200 days, in-
mate 2 is incarcerated for 100 days, and their spell of incarceration overlaps by 50 days. In that case,
inmate 1 has 150 of 200 days with a share of peers with experience with drug crimes of 0 and 50 of
200 days with a share of peers with experience with drug crimes of 1, which yields a weighted aver-
age share of peers with experience with drug crimes of '. Inmate 2 has 50 of 100 days with a share
of peers with experience with drug crimes of 0 and 50 of 100 days with a share of peers with expe-
rience with drug crimes of 1, which yields a weighted average share of peers with experience with
drug crimes of 2. Since they are not exposed to inmates convicted of any other types of crimes, the
weighted average share of peers convicted of offense h is 0 for all other types of crimes.

12 See Online Appendix OB for a description of how we construct the weighted share of peers
convicted of offense h.
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Table 1

Summary Statistics

Mean Overall SD Within SD

Recidivism rates:

Overall .532 .50 .48

Violent and sexual offenses .077 .266 .262

Robbery .021 .144 .142

Vandalism and arson .032 .176 .173

Theft, burglary, and fencing .259 .438 .421

Drug-related offenses .067 .250 .244

Weapons act .022 .146 .144

Threats .023 .149 .147

Other offenses .231 .422 .413
Prior criminal behavior:

Violent and sexual offenses .449 .498 .476

Robbery .074 .261 .248

Vandalism and arson .136 .343 .338

Theft, burglary, and fencing .534 .499 .488

Drug-related offenses .114 .318 .310

Weapons act .102 .302 .297

Threats .059 .235 .231

Other offenses .476 .499 .484

Socioeconomic characteristics:
Male .951 .216 .188

Ethnic Dane .879 .327 .318

At least one child under age 6 .096 .295 .291

Year 1996 .89 .87

Age 18.93 .907 .890

Years of completed education 9.11 1.01 .98

Upper secondary education degree .076 .265 .261

Incarceration conditions:

Longest duration (days) 43.17 105.31 94.70

Closed prison .074 .262 0
Copenhagen prison .060 .240 0

Open prison .657 .475 0

Local prison .269 .443 0

Past convictions for all inmates:

Violent and sexual offenses 11.761 3.408 2.429

Robbery 3.921 2.965 1.504

Vandalism and arson 5.588 1.674 1.443

Theft, burglary, and fencing 20.148 3.268 2.177

Drug-related offenses 9.590 3.597 1.780

Weapons act 4.642 1.755 1.254
Threats 3.011 1.339 1.122

Past convictions for young inmates:

Violent and sexual offenses 16.692 6.673 5.699

Robbery 5.126 5.115 3.327

Vandalism and arson 6.456 3.513 3.044

Theft, burglary, and fencing 24.780 6.473 5.350

Drug-related offenses 8.499 4.893 3.772

Weapons act 5.298 3.126 2.515
Threats 3.044 2.516 2.212
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Table 1 (Continued)

Mean Overall SD Within SD

Municipality characteristics:

Real gross income (DKK) 206,027 17,836 16,790

Unemployment rate 9.286 2.680 2.47

Share of population of non-Western origin 4.257 3.588 3.13

Gini coefficient .263 .023 .02
Overall youth crime conviction rate 2.386 .730 .63

Crime detection rate 19.953 4.015 3.82

Reported crimes per capita 10.776 4.424 4.06

Reported violent crimes per 10,000 inhabitants .276 .116 .11

Police officers per 1,000 inhabitants 1.610 .904 .78

Labor market participation rate .774 .030 .029

Pupils per class 19.115 1.618 1.458

Peer characteristics:

Male .959 .098 .021

Under 26 .301 .099 .057
Non-Western origin .078 .056 .030

Non-Danish resident .027 .068 .023

Vocational education degree .255 .092 .044

Unemployment rate (weighted average) 9.591 1.599 1.262

Overall youth crime conviction rate (weighted average) 2.342 .352 .101

Other peer characteristics:

Average daily inmates in a facility 57

Average daily inmates under 26 in a facility 17

Note. Results are from the authors' calculations based on a sample of inmates incarcerated for the
first time between 1994 and 1997 at ages 18-21 and generally are for the year of conviction or incar-
ceration. Recidivism is at least one new conviction within 12 months of first release. Prior criminal
behavior refers to the first incarceration (equals one if there is at least one conviction for offense h).
Past convictions of peers and peer characteristics are weighted average percentages. Characteristics
for municipalities are for the residence in the year of incarceration. N = 1,928.

inmates of the same ethnic origin (either Western or non-Western). To study the
transmission of criminal capital from more criminally experienced inmates, we
define another peer group consisting of (young) inmates who spent more than
180 days of their life behind bars (hardened criminals)."

Because contextual characteristics influence individuals' criminal behavior
(Ludwig and Kling 2007; Damm and Dustmann 2014), we also control for char-
acteristics of the inmates' municipality prior to incarceration, that is, average real
gross income per capita (DKK 200,000, or approximately USD 34,000), unem-
ployment rate (9 percent), and youth criminal conviction rate excluding traffic
offenses (2 percent). In terms of peer composition, 96 percent of fellow inmates
are males, 92 percent are of Western origin, and 24 percent of all-age (20 percent
of young) peers are hardened criminals.4 The daily number of fellow inmates is
57 in general, of which 17 are younger than 26.

13 For summary statistics of the criminal history of peers using alternative peer-group definitions,
see Online Appendix Table OA2.

" See Table 1 for summary statistics of contextual and peer characteristics controlled for in the
regressions.
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Table 2

Specialization in Crime

Theft,
Violent Burglary,

and Sexual Vandalism and
Offenses Robbery and Arson Fencing Drugs Weapons Threats

Prior offense .069** .012 .035* .122** .112** -. 011+ .027

(.011) (.018) (.014) (.019) (.023) (.006) (.021)
No prior offense .024 -. 003 .004 -. 021 .020 .004 .005

Constant .026* .025* .020* .257** .043** .017* .012
(.012) (.011) (.008) (.046) (.015) (.006) (.007)

R2 .019 .002 .012 .070 .037 .004 .005

Note. Results are from ordinary least squares estimations. The dependent variable is an indicator for
whether an individual is convicted of offense h within 12 months after release. Regressors are earlier
convictions of the same offense committed after release and criminal history of the other six types
of offenses (average of off-diagonal coefficients). Standard errors clustered at the facility level are in
parentheses. N = 1,928.

+ p <.1.
* p < .05.
** p < .

0 1
.

2.4. Comparison with the Sample of Bayer, Hjalmarsson, and Pozen

Our sample differs from that used in Bayer, Hjalmarsson, and Pozen (2009).
First, Bayer, Hjalmarsson, and Pozen look at juveniles (under age 18 at the time
of release), some of whom may have a prior prison sentence, while we focus on
young individuals incarcerated for the first time between ages 18 and 21. Recall
that by limiting our sample to first-time inmates, we rule out the possibility that
they were exposed to more experienced same-crime inmates during past incar-
cerations, which would otherwise yield upward-biased estimates because of the
omission of the interaction term that captures the reinforcing peer effect. Con-
sequently, the average individual in our sample is less criminally experienced
than the average juvenile in Bayer, Hjalmarsson, and Pozen (2009). Indeed, the
share of individuals with a prior conviction, in a given crime category, is gener-
ally lower in our sample than the sample used in Bayer, Hjalmarsson, and Pozen
(2009). For example, the initial likelihood of crime specialization conditioning
on criminal history (Table 2) for drug crimes is higher in Bayer, Hjalmarsson,
and Pozen (2009) than in our study: 26 percentage points versus 11 percentage
points."

In addition to engaging in less criminal activity prior to incarceration, the av-
erage individual in our sample is less likely to engage in criminal activity after in-
carceration: we found an overall recidivism rate of 53 percent compared with 67

15 The lower values are for theft, burglary, or fencing (53 percent in our sample compared with
58 percent convicted of burglary alone in the sample in Bayer, Hjalmarsson, and Pozen [2009]),
robbery (7 percent versus 13 percent), vandalism (14 percent versus 31 percent), drug offenses (11
percent versus 29 percent), and weapons offenses (10 percent versus 13 percent). The only exception
is for violent or sexual assault, for which the share of individuals with a prior conviction is higher in
our sample (45 percent versus 37 percent in Bayer, Hjalmarsson, and Pozen [2009]).
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percent in Bayer, Hjalmarsson, and Pozen (2009). This result makes sense given
that individuals in our sample are on average 3 years older. Moreover, evidence
shows that the age-crime curve peaks around age 18 or 19 and declines thereafter
monotonically with age (see Hirschi and Gottfredson [1983], Steffensmeier et al.
[1989], and Stolzenberg and D'Alessio [2008] for US evidence; see Andersen and
Tranoes [2011] and Damm et al. [2017] for Danish evidence). This is a result of,
among other things, the peaking influence of peers in teenage years,16 increas-
ing family and community controls with age (Farrington 1986), lack of maturity
necessary to reflect on the consequences of crime among juveniles (Moffitt 1993;
Pichler and R6mer 2011), and the relatively lower employment penalty suffered
by juvenile delinquents (Mears et al. 2007).

3. Hypotheses and Empirical Strategy

3.1. Crime Specialization and Hypotheses

Incarceration generally reinforces deviant behavior through the transmis-
sion of "the folkways, mores, customs, and general culture of the penitentiary"
(Clemmer 1940, p. 299; Sykes 1958; Thomas 1977), but little is known about the
more specific influence of certain types of fellow inmates. Indeed, we know that
criminal networks form among people with similar demographics (McPherson,
Smith-Lovin, and Cook 2001; van Mastrigt and Farrington 2011, 2014) and, most
likely, with similar criminal backgrounds (Bayer, Hjalmarsson, and Pozen 2009),
which as a result might reinforce an individual's own criminal behavior. Building
on previous studies, we investigate crime-specific specialization due to exposure
to inmates not only with similar criminal histories but also with similar socioeco-
nomic characteristics.

To start this investigation, we calculate the probability of recidivating with of-
fense h conditioning on criminal history of offense h. The ordinary least squares
estimates in Table 2 show that prior conviction of offense h is positively and, in
most cases, significantly correlated with recidivism involving offense h but not
with a new type of offense. For instance, an individual convicted earlier of theft,
burglary, or fencing (drug crimes) is 12 percentage points (11 percentage points)
more likely to be convicted again of theft, burglary, or fencing (drug crimes)
than an individual with no earlier conviction for those crimes. The average of the
off-diagonal coefficients (criminal history of the other six offenses) is generally
close to 0 and smaller than the diagonal coefficient.

Table 2 confirms the relevance of studying the role of peer effects on crime spe-
cialization rather than recidivism in general. Drawing from earlier models of so-
cial identity and social interactions and similar to Bayer, Hjalmarsson, and Pozen
(2009), we test two hypotheses:

16 Consistent with this, the curve for age and co-offending peaks in adolescence (Carrington and
van Mastrigt 2013).

159



The Journal of LAW & ECONOMICS

Hypothesis 1. Inmates acquire new criminal capital through exposure to
criminals in other crime types, that is, introductory peer effects.

Hypothesis 2. Inmates strengthen their criminal capital through exposure to
experts in similar crime types, that is, reinforcing peer effects.

3.2. Empirical Strategy

We apply the following model to investigate crime-specific peer effects:

R = 0o (Offense ,t x Peer ,) + 01(No_Offense , x Peer ,) + + IX.. + .

+ Offense , x p. + rj + e (2)

where R , equals one if a young criminal i incarcerated for the first time in
prison j and released at date t is convicted of offense h (h 1, ... , 7) within 12
months after release and zero otherwise. In the baseline specification, the vector
Peerh measures individual i's exposure to peers with experience in offense h

'it

according to peer definition 1 (all-age inmates) or peer definition 2 (young in-
mates). According to our hypotheses, we distinguish peer effects by peers' crim-
inal background and by i's prior experience with offense h by interacting Peerh
with Offense , and, alternatively, No_Offenset. The term Offense , equals one
if individual i committed an offense of type h before and zero otherwise, while
NoOffenset equals one if individual i has no history of offense h and zero other-
wise." The coefficients of the two interactions are the two parameters of interest:

0o is the reinforcing peer effect, and 01 is the introductory peer effect. The terms

P, and X, capture, respectively, weighted peer and individual characteristics
such as age, gender, ethnicity, marital status, the presence of children, education,
and criminal histories in all seven types of offenses h.'8 The vector Offense, x p
captures facility-by-prior-offense fixed effects, and Ai represents facility fixed ef-
fects. The vector m accounts for possible time trends (quarter-of-release dum-
mies), and e is the error term.

This model deals with identification issues inherent to peer-effect studies in
several ways. First, strong functional form assumptions are necessary to elimi-
nate the reflection problem (Manski 1993). Similar to other peer-effect studies,
for example, Bayer, Hjalmarsson, and Pozen (2009) and Corno (2015), we as-
sume that the effect of average peers' outcome is 0: peer effects take place only
because of peers' characteristics and not future peers' outcomes.19 Second, given
that the model in Bayer, Hjalmarsson, and Pozen (2009; similar to that in equa-

" Like Bayer, Hjalmarsson, and Pozen (2009), we argue that any history of crime of type h must
be accounted for as opposed to the most recent crime only, as-especially young-criminals might
be incarcerated not only as a result of their most recent criminal activity but also because of a longer
criminal history.

18 See Online Appendix Table OA1 for an overview of the variables included in the baseline speci-
fications. Information about employment status at the time of incarceration is available to us, but we
disregard this variable because of its obvious endogeneity with incarceration and recidivism.

19 Subsequently, we are not able to disentangle endogenous effects (giving rise to a social multi-
plier) from exogenous effects.
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tion [2]) does not include an interaction term that captures the reinforcing peer
effect due to peers' exposure to more experienced same-crime inmates during
past incarcerations, to avoid omitted-variables bias we limit our sample to
first-time inmates.20 Third, we deal with possible selection into prison by add-
ing facility-by-prior-offense fixed effects to the model.' 2 2 Doing so enables us to
identify the effects of exposure to peers with a criminal history of offense h on an
individual's probability of recidivism with offense h from the random variation in
the duration overlap between an individual and each inmate with a background
of h. Two conditions are necessary for our empirical strategy: the variation in
peer composition within prisons should be uncorrelated with individuals' char-
acteristics (condition 1) and the timing of an individual's assignment should be
orthogonal to peers' characteristics (condition 2). To meet condition 2 and rule
out the existence of any time trend, we include quarter-of-release fixed effects.23

To test condition 1, we first construct a predicted indicator for an individual's
recidivism with offense h including individual and municipality characteristics
and facility fixed effects. Next, we regress this indicator on the interacted peer
measures (Offense', x Peer and No_Offense x Peer;) both with and without
facility-by-prior-offense fixed effects. We report the estimates for peer definition
1 (all peers) and peer definition 2 (young peers) in Table 3. Without facility-by-
prior-offense fixed effects, the interacted peer measures are in most cases signifi-
cantly correlated with the individual characteristics used to construct the pre-
dicted indicator of recidivism, although the coefficients are small. Put differently,
facility assignment conditional on observables is not free of selection. When we
add facility-by-prior-offense fixed effects, however, and account for nonrandom
assignment to facilities, the estimates of the interacted peer composition mea-
sures become insignificant at the 5 percent level in 21 of 28 cases, with a magni-
tude very close to 0. Facility-by-prior-offense fixed effects then enable us to iden-
tify peer effects from the random variation in the overlap in incarceration of two
inmates; condition 1 is satisfied.

3.3. Extensions of the Model

To examine network sorting in prison better, we define narrower, alternative
peer groups. We also conduct pairwise comparisons between the peer effects due

20 Another advantage of limiting our sample to first-time offenders is that our empirical research
design then resembles a partial population design (Moffitt 2001), which avoids the reflection prob-
lem inherent in the identification of peer effects (Manski 1993). See also Angrist (2014) on the ad-
vantages of a partial population design for identification of peer effects.

21 Similar fixed effects are used in Bayer, Hjalmarsson, and Pozen (2009). Our interviews with the
Danish Prison and Probation Service allowed us to identify the most decisive criteria used to assign
young offenders to a prison such as age, residence location, marital status, and the presence of chil-
dren, for which we control. Moreover, we learned that young criminals were more likely to be ran-
domly assigned to prisons in our sample period compared with today.

22 The within-facility variation in peer-exposure measures reported in Table 1 shows that suffi-
cient variation in peer-exposure measures remains after inclusion of facility fixed effects.

23 Using a dummy for each quarter of incarceration gives very similar results.
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to the more general peer definitions (1 and 2) and the peer effects due to the nar-
rower definitions with the following model:

R = 0o (Offense , x Peer ) + 01(No_Offense , x Peer ,)

+ 02(Offense , x PeerN' ) + 03(NoOffense 1 , x PeerN t) (3)

+ a) + rX, + A + Offensei, x + 1 + ei ,

where Peerj, and PeerN> represent two peer definitions: a baseline definition
and a narrower definition. The terms 0o and 02 are estimates of reinforcing peer
effects, while 01 and 03 are estimates of introductory peer effects. We estimate
equations (2) and (3) for seven crime categories simultaneously using a seem-
ingly unrelated regression (SUR) framework.24

4. Results

4.1. Baseline Specification

We test hypotheses 1 and 2 in Table 4 and report the estimates of the rein-
forcing and the introductory peer effects on recidivism for peer definitions 1 and
2. The estimates of reinforcing peer effects for all peers are significant for two
types of crime: drug offenses (4.3 percentage points) and threat offenses (5.3 per-
centage points). We find insignificant reinforcing peer effects for the other crime
types, except for robbery, for which the estimate is negative and significant and
suggests a deterrent peer effect. The estimates of the introductory peer effects for
all peers are insignificant at the conventional 5 percent level for each of the seven
types of crime. These results, however, assume that young inmates interact with
other inmates independent of age. To account for possible age sorting, we also
limit the peer group to inmates younger than 26. For this narrower peer group,
we find positive and significant estimates of reinforcing peer effects for drug of-
fenses and threats and no significant estimates of introductory peer effects for
any type of crime. We also estimate equation (3) with peer definitions 1 and 2
simultaneously. For both threats and drugs, the reinforcing peer effect using peer
definition 1 remains significant after allowing for an additional reinforcing peer
effect due to exposure to young inmates only (peer definition 2). For drug crimes,
the additional reinforcing peer effect due to exposure to young inmates is also
significant at the 5 percent level. These results then suggest that young drug of-
fenders incarcerated for the first time become more criminal because of expo-
sure to younger rather than older drug offenders, while young threat offenders
incarcerated for the first time are equally influenced by younger and older threat
offenders. In addition, introductory peer effects (the estimates are not reported in

24 A seemingly unrelated regression framework accounts for possible error-term correlations
across equations. When we cluster by facility in separate regressions with facility fixed effects, the
standard errors of our estimates of interest increase as often as they decrease. Therefore, we do not
adjust the standard errors for clustering at the facility level further.

25 We show the coefficients for all covariates in Online Appendix Table OA3 (for peer definition 2).
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Criminal Learning

Table 4) remain insignificant at the 5 percent level, and the deterrent peer effect
for robbery is insignificant.

Irrespective of the peer definition, Table 4 depicts robust reinforcing peer ef-
fects for two of the seven types of crime: drug offenses and threats. Furthermore,
irrespective of the peer definition, we find no evidence of introductory peer ef-
fects in line with a logic of crime specialization. For the sake of simplicity, we re-
port only estimates of reinforcing peer effects in the rest of the paper.26

4.2. Robustness Checks

4.2.1. Alternative Definition of the Peer Group: Ethnic Origin

To allow for peer-group formation in prison between inmates with similar
cultural backgrounds, we construct narrower peer definitions by ethnic origin
(Western, including Danish, or non-Western ethnic origin). For drug offenders,
in Table 5 we find significant reinforcing peer effects when we define peers as
fellow inmates with similar ethnic origins, while the estimate of the reinforcing
peer effect for threats becomes insignificant. We still do not find any significant
introductory effects.2 7' 28 Next we estimate the model in equation (3) to compare
whether a narrower group of peers has a significantly stronger influence on an
individual's crime-specific recidivism than one of our baseline measures of peers
(all peers or young peers). In Table 5, we report the results using peer definition
2 (young peers) and same ethnicity as the narrow peer group. Our results show
that young drug criminals of the same ethnic origin have a significantly stronger
effect on the recidivism of young drug offenders than young drug offenders in
general.29 This result is consistent with the homophily principle applied to social
and criminal networks (see, for example, McPherson, Smith-Lovin, and Cook
2001; van Mastrigt and Farrington 2014).

26 Results for introductory effects using narrower peer definitions are available from the authors
on request.

27 The results are reported in Damm and Gorinas (2016), in which we also report reinforcing peer
effects for other narrow definitions of peers, including peers with the same level of educational at-
tainment and same municipality of residence prior to incarceration.

28 For brevity, we do not show the validity test of our identification strategy (similar to the test in
Table 3) for each alternative peer-group definition. The identification strategy remains valid. Results
are available from the authors on request. See Table OA2 for summary statistics on the alternative
peer-group definitions used in Table 5.

29A percentage-point increase in the share of young peers who are drug offenders increases the
likelihood of recidivism with drug crimes by .018 of a percentage point (13, in equation [3]) if the
additional young inmates who are drug offenders have a different ethnic background from individ-
ual i. However, if those additional young peers who are drug offenders have the same ethnic origin
as individual i, a percentage-point increase in the share of young peers who are drug offenders in-
creases the likelihood of recidivism with drug crimes by an additional .015 of a percentage point (/32
in equation [3]). A 1-standard-deviation increase of the share of young drug offenders, irrespective
of ethnic origin (4.893), will increase the risk of recidivism from 15.5 to 15.59 percent, or by around
.9 of a percentage point or around .6 percent. A 1-standard-deviation increase in the share of young
drug offenders of the same ethnic origin (around 5.99) will increase the risk of recidivism from 15.5
to 15.7 percent, or by around 2 percentage points or around 1.3 percent.
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4.2.2. Alternative Definition of the Peer Group: Experienced Peers

Individuals in our sample are all incarcerated for the first time. They serve time
in sections with a mix of peers who are relatively novice criminals like themselves
and with peers who have a lot of criminal experience. If reinforcing peer effects
operate through crime-type-specific networks and skill spillovers, we should ex-
pect stronger reinforcing peer effects from exposure to experienced peers than
peers in general. To test this empirically, we distinguish novice from experienced
or hardened fellow inmates by exploiting information about peers' past incar-
ceration spells (available from 1991); we define hardened criminals as those with
more than 180 days in prison since 1991. It is fair to assume that, compared with
novice criminals, hardened criminals are better immersed in the criminal market
and have access to established criminal networks. In our sample, 24 percent (20
percent) of all (young) fellow inmates can be categorized as hardened criminals
(Table 1).

We now estimate equation (2) using two narrow peer definitions: hardened
criminals of all ages and young hardened criminals. We find that exposure to
young hardened criminals with experience with drug crimes significantly in-
creases recidivism with drugs among young drug offenders incarcerated for the
first time. Similarly, we find that exposure to hardened criminals with a crimi-
nal background in threats significantly increases recidivism with threats among
young threat offenders incarcerated for the first time. Furthermore, using the
all-age hardened criminal peer definition uncovers a positive and significant re-
inforcing peer effect on recidivism with vandalism and arson. An estimation of
equation (3) using peer definition 1 or 2 and (young) hardened criminals pro-
vides evidence of an effect for vandalism and arson as well as for drugs. We find
that exposure to (young) hardened criminals who are experienced in the same
type of crime as the individual exerts a significantly stronger reinforcing peer ef-
fect than all-age peers or young peers in general. However, the opposite is true for
threats. Our baseline result of a significant reinforcing peer effect due to exposure
to all-age peers remains robust to the inclusion of exposure to hardened crimi-
nals (the estimage is .048 and significant).

Returning to our hypotheses, according to Table 5 we cannot reject hypothesis
2 (reinforcing peer effects), although we do not find reinforcing peer effects for
four types of crimes: violent and sexual offenses; robbery; weapons offenses; and
theft, burglary, and fencing. At first, our findings might appear at odds with those
of Harris, Nakamura, and Bucklen (2018), who do not find any effect of exposure
to more criminally experienced cellmates on recidivism. However, they do not
look at crime-specific peer effects.

4.2.3. Alternative Definition of Recidivism

Our previous analyses estimated prison peer effects on recidivism detected
within 12 months after prison release. In this section, we investigate prison peer
effects on recidivism within 24 months after prison release using an indicator for
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being convicted of offense h within 24 months, that is, peer effects at the exten-
sive margin.3 0 We use the following four peer-group definitions: all (young) peers
and (young) hardened criminals and report the estimated crime-specific peer ef-
fects on recidivism in Table 6.

Our findings of reinforcing peer effects for drugs, threats, vandalism, and arson
are robust to increasing the time span for recidivism to 24 months. Similarly, the
deterrent peer effects on recidivism with robbery due to exposure to ex-convicts
of robbery continue to operate beyond 12 months. Moreover, although we find
little evidence of peer effects on recidivism with violent and sexual assaults within
12 months, by increasing the time span for recidivism, we uncover deterrent peer
effects due to exposure to all-age (hardened) ex-convicts of violent assaults on
recidivism with violent assaults within 24 months after release. On a final note,
for theft, burglary, and fencing and for weapons offenses, we still do not find evi-
dence of reinforcing peer effects on recidivism. However, for theft, burglary, and
fencing, we find a significant reinforcing peer effect at the intensive margin due to
exposure to young hardened criminals."

Overall, our results are consistent with the suggestive findings of Ouss (2011)
of reinforcing peer effects for skill-intensive crimes. To understand the magni-
tude of our findings better, we compare estimates of the reinforcing peer effects
(Tables 4 and 5) with coefficients of crime specialization irrespective of peer ef-
fects (Table 2). For drug-related crimes, a 1-standard-deviation increase in the
share of drug convicts under age 26 in a facility (4.893) increases the likelihood of
recidivism within 12 months from 15.5 to 15.7 percent, or by 1.3 percent. In terms
of standard deviations, the effect size remains very similar across peer-group
definitions (from .14 to .16 of a percentage point). For threat-related crimes, a
1-standard-deviation increase in the share of all-age inmates with threat-crime
convictions increases the likelihood of recidivism within 12 months from 3.9 to
4.0 percent, that is, by .07 of a percentage point (2.6 percent). Again, in terms
of a 1-standard-deviation increase, the magnitude of the reinforcing peer effect
on threat-specific recidivism remains stable across peer-group definitions (.05 to
.07 of a percentage point). For the other crime types, the magnitude of the re-

30 As detected crimes constitute only a fraction of committed crimes-20 percent on average in
Denmark in the 1986-98 period (Statistics Denmark 1986-99)-we in effect estimate prison peer
effects on detected recidivism. Given that the likelihood of detection increases with time, we may be
able to detect reinforcing peer effects on recidivism within longer time spans. In analyses not shown
here, we investigate results for recidivism within 36 months (see Damm and Gorinas 2016). The re-
sults are very similar.

31 In Damm and Gorinas (2016), we report estimates of crime-specific peer effects at the intensive
margin, that is, using the number of new convictions up to 36 months. For theft, burglary, and fenc-
ing, we find a significant reinforcing peer effect at the intensive margin due to exposure to young
hardened criminals; 12 months after relase the estimated effect is .006 (with a standard error of
.002). For drug crimes, we find significantly larger reinforcing peer effects due to exposure to all-age
and young peers at the intensive than at the extensive margin when measuring recidivism 24 or 36
months after release, which suggests that the reinforcing peer effects are driven at the intensive mar-
gin. For the other types of crime, the estimates of reinforcing peer effects at the intensive margin are
similar to those at the extensive margin, which suggests that they are driven at the extensive margin,
presumably because the other types of crimes are rare.
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inforcing peer effects (related to theft, burglary, and fencing and to vandalism
and arson) are very comparable in terms of standard deviations. For the deterrent
peer effects on recidivism with violent and sexual offenses and with robbery, a
1-standard-deviation increase in the share of convicts decreases the probability
of same-crime recidivism within 12 months by .02 and .03 of a percentage point,
respectively (.3 and 9 percent, respectively).

4.2.4. Co-offending after Incarceration

In this section, we examine a channel relevant to our second hypothesis: the
planning of co-offending after release. Earlier works show that co-offending in
general is more likely for burglary, robbery (Reiss and Farrington 1991; Car-
rington 2009), and to some extent drug offenses (Roxell 2011). Yet little is known
about joint crime involving previous fellow inmates. The Danish registers contain
identifiers for both a convicted person and the attached judiciary case, which we
exploit to investigate co-offending after release. Although co-offending in gen-
eral is common for individuals in our sample (36 percent)-especially for bur-
glary, theft, and fencing crimes (21 percent)-co-offending with previous fellow
inmates is a rare event (only 2 percent before 2006, the end of our observation
period)." According to our calculations, we therefore cannot conclude that plan-
ning joint crimes in prison is a major channel for crime-specific peer effects.33

This finding accords with the results of Stevenson (2017), who shows little to no
evidence of network formation in prisons.

5. Conclusion and Discussion

Using uniquely detailed criminal and administrative registers for the en-
tire prison population, we investigate peer effects on crime-specific recidivism
in Danish prisons. We test two main hypotheses: whether inmates acquire new
criminal capital from exposure to experts in other crime types during incarcer-
ation (hypothesis 1, introductory peer effects) and whether inmates strengthen
criminal capital because of exposure to experts in the same crime type (hypothe-
sis 2, reinforcing peer effects). Our study is very similar in nature to Bayer, Hjal-
marsson, and Pozen (2009) and uses the same identification strategy. However,
our study differs in two aspects. First, we look at convicts ages 18-21 who are
incarcerated for the first time (between 1994 and 1997, flow sample), while Bayer,
Hjalmarsson, and Pozen (2009) study juveniles incarcerated in correctional fa-

32 Of the 2 percent, 57 percent are jointly convicted of theft, burglary, or fencing, and 13 percent
are convicted of robbery, while almost none are jointly convicted of drug crimes or any of the other
types of crime.

3 In Damm and Gorinas (2016), we show results from more descriptive analyses in which we
investigate the role of incarceration length and the type of prison in influencing reinforcing peer
effects. We find larger estimates for inmates who are exposed to peers with relatively longer incar-
ceration spells for the same crime type and for inmates serving time in closed institutions. Because
of our inability to deal with obvious selection issues, those findings cannot be given a causal inter-
pretation.
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cilities (between July 1997 and June 1999, stock sample). Second, our paper uses
data from Danish registers, whereas Bayer, Hjalmarsson, and Pozen (2009) ex-
ploit data from Florida.

We find no evidence of introductory peer effects but strong evidence of rein-
forcing peer effects on recidivism for three of seven crime categories: drug of-
fenses,34 threats, and vandalism and arson." For theft, burglary, and fencing, we
also find evidence of reinforcing peer effects, but only at the intensive margin.
Interestingly, for violent or sexual assault and robbery, we find a deterrent peer
effect: the risk of recidivism with those crimes decreases with more exposure to
inmates with similar conviction histories.36 For weapons crimes, we find no evi-
dence of peer effects. One explanation behind our findings can be that proxim-
ity to other criminals can open opportunities for exchanging criminal experience
(Hagan and McCarthy 1997), organizing criminal networks, and planning joint
crimes (Reiss and Farrington 1991), especially for crimes requiring specific crim-
inal capital, illegal networks, and planning and/or offenses that are more effective
when committed in groups.37

Bayer, Hjalmarsson, and Pozen (2009) provide strong evidence of reinforcing
peer effects in juvenile correctional facilities in Florida for offenses similar to the
ones we study, including drug-related crimes, petty larceny, and burglary.38 How-
ever, in contrast to ours, their analyses find reinforcing peer effects on violent or
sexual offenses and introductory peer effects on robbery. Moreover, in terms of
standard deviations, our estimates of reinforcing peer effects are generally sub-
stantially smaller, around 1/10th the magnitude of their estimates. For instance,
they find a 3-percentage-point increase in the reiteration of drug crimes, whereas
we find a .2-percentage-point increase.

Differences in effect size are likely to relate to major differences between the
two studies in institutional context between Denmark and Florida, including dif-
ferent criminal justice systems, incarceration practices and conditions, rehabil-

3 A large number of drug offenders in our sample are convicted for drug possession, while fewer
are convicted for selling or smuggling drugs. Under Danish law, a drug-related offense punishable
by imprisonment implies being part of a drug-distribution network in the form of possessing, smug-
gling, or selling drugs and is not justified by drug consumption alone. Therefore, our finding of re-
inforcing peer effects on drug-related recidivism is unlikely to be driven by the incarceration of drug
addicts who are caught consuming drugs after release.

3 For drug crimes, the reinforcing peer effects are larger at the intensive than extensive margin.
For threats, vandalism, and arson, we find that the reinforcing peer effects operate primarily at the
extensive margin.

36 In Damm and Gorinas (2016), we find that the deterrent peer effect for violent and sexual as-
sault is mainly driven by inmates with longer incarcerations. We speculate that programs such as
anger management, in which longtime inmates are likely to participate, have an additional positive
peer effect.

" Given the literature from social identity theory (Tajfel and Turner 1979) and social norm the-
ories (Benabou and Tirole 2011; Akerlof 1980), at first we expected exposure to the same type of
offenders in prison (for example, drug offenders) to strengthen social identification as a particular
type of criminal (for example, drug dealer) and thus to increase recidivism with the same type of
crime. Yet, as we find reinforcing peer effects only for some types of crime, our results suggest that
those theories are not sufficient for understanding the mechanisms behind our findings.

38 Their study does not include threats as an explicit offense category.
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itation, reentry programs, and labor market opportunities for ex-convicts. The
United States is characterized by a higher rate of incarceration per capita than
most western European countries, partly because of a tougher incarceration
policy (see, for example, Ward et al. 2013; Buonanno et al. 2011; Lappi-Seppali
2007). While the average number of fellow inmates is similar across the two stud-
ies, the average duration of incarceration is remarkably shorter in our sample (43
days versus 169 days). A shorter period of incarceration is consistent with our
finding of smaller reinforcing peer effects.

In addition, the Nordic countries are characterized by more open facilities
compared with the United States (Lappi-Seppali 2007; Ward et al. 2013).39 We
know that prisons with less restrictive detention regimes and better access to
work and rehabilitation programs are more effective at preventing recidivism
(Mastrobuoni and Terlizzese 2014; Drago, Galbiati, and Vertova 2009; Chen and
Shapiro 2007; Henneguelle, Monnery, and Kensey 2016).

More specifically related to this study, Florida and Denmark also differ in
terms of incarceration programs. In Denmark, rehabilitation granting inmates
the right and duty to work, study, or be active in other ways has been common
at least since 1973,40 but reentry programs have been in effect only since the early
2000s.4 Given that most inmates in our sample were released before 2001, they
were likely to participate in rehabilitation programs but unlikely to participate
in reentry programs. Nevertheless, as a welfare state, Denmark provides citizens
with a generous set of social benefits, including housing, social assistance, and
job-search assistance after, and under some circumstances during, incarceration.
In Florida, the principle of rehabilitation instead of punishment has been the
norm for juvenile sentencing. However, while reentry programs such as educa-
tional and job counseling are part of the current juvenile justice system, the ex-
tent of the use of reentry programs in the 1990s remains unclear.42

39 A total of 66 percent of the offenders our sample were housed in an open prison compared with
32 percent of the sample in Bayer, Hjalmarsson, and Pozen (2009) who are housed in a facility for
low-risk inmates.

40 See section 12 of the administrative order on enforcement of prison sentences (Fuldbyrdelses-
bekendtgorelsen, June 21, 1973 [https://www.retsinformation.dk/Forms/R0710.aspx?id=57599]),
which was replaced by the Prison Sentence Enforcement Act (Straffuldbydelsesloven), voted into
law in 2000 and implemented in 2001.

4 Although in 1998 the Danish Prison and Probation Service and the Ministry of Social Affairs
circulated guidelines for cooperation between the Danish Prison and Probation Service and the so-
cial authorities on individual action plans regarding reintegration into society after prison release,
the guidelines were not followed to the extent that there was a general connection between reentry
programs (Ramsbol and Rasmussen 2009; court order no. 1188, December 23, 1993 [https://www
.retsinformation.dk/Forms/R0710.aspx?id=53463]).

4 2
See, for example, Bazemore and Feder (1997) and the Tough Love plan for rehabilitation (Flor-

ida Department of Juvenile Justice, History [http://www.djj.state.fl.us/about-us/history]). The cur-
rent juvenile justice system in Florida is designed to rehabilitate youth by means of monitoring,
counseling, and treatment. Today, juvenile delinquents in residential commitment programs are
required to receive educational and job counseling. Release conditions include participation in an
individual treatment plan based on the individual's needs. Examples of rehabilitation programs for
juvenile delinquents in Florida today include behavioral health, mental health, and drug abuse pro-
grams and programs for sexual offenders (Florida Department of Juvenile Justice, Residential Ser-
vices [http://www.djj.state.fl.us/services/residential]).
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In terms of the labor market, released prisoners face different degrees of bar-
riers to employment in the United States and in Denmark. Evidence shows a
general aversion to hiring former prisoners in the United States (Agan and Starr
2016; Doleac and Hansen 2017; Raphael 2014; Holzer, Raphael, and Stoll 2006),
despite little evidence of productivity differences between applicants with and
without criminal records (Lundquist, Pager, and Strader 2018; Minor, Persico,
and Weiss 2017). Although rehabilitation during incarceration improves em-
ployment perspectives in the medium term (Kling 1999), juvenile incarceration
is also shown to reduce high-school completion rates (Aizer and Doyle 2015).
A criminal record also limits educational and job opportunities in Denmark
(Larsen 2017; Michel, Rosholm, and Simonsen 2017; Andersen and Andersen
2014; Andersen 2015),43 but this income penalty is mitigated by the generous set
of social benefits including housing, social assistance, and job-search assistance
after or during incarceration that Denmark offers.44

The findings in this study carry at least three implications for prison placement
policies. First, our findings show that assigning young criminals with similar con-
viction histories to the same facility increases recidivism, especially for skill- and
network-intensive offenses such as drug crimes. Second, we find that relatively
inexperienced young offenders have higher chances of repeating criminal behav-
ior if they share facilities with offenders who are relatively more experienced in
similar crime types.45 In other words, our findings suggest that assigning first-

4 Under Danish law, employers may require a copy of an applicant's criminal record if relevant
for the position or apprenticeship in question. A lack of a criminal record is a prerequisite for a job
as a civil servant (and in practice for contractual employees) in the public sector. Gotze (2011) and
Storgaard (2009) document a culture of criminal record checking exceeding what is justified by law.
As of April 2011, the first offense is not visible for employment or educational purposes for individ-
uals under age 18. For details, see the Act on Civil Servants, Act on Processing of Personal Data, and
employment guidelines (Medarbejder og Kompetencestyrelsen, PAV-Personale Administrative
Vejledning [http://pav.perst.dk]).

" Landerso (2015) finds positive employment effects of a reform in 2002, which increased the
length of prison sentences for violent offenders, possibly because of rehabilitation and prevention
programs. By contrast, exploiting judge-level variation, Michel, Rosholm, and Simonsen (2017) find
detrimental effects. Quasi-experimental evidence on the effects of electronic monitoring instead of
incarceration in Denmark unambigiously shows that incarceration increases social welfare depen-
dence for younger offenders (Andersen and Andersen 2014) and lowers the probability of upper sec-
ondary education (Larsen 2017). Similarly, exploiting a Danish reform in 2000 that allowed judges
to impose community service instead of a prison sentence for several types of crimes, Andersen
(2015) finds that offenders who serve custodial sentences have lower long-run income levels and
lower long-run levels of social benefit dependency (that is, higher employment rates) compared with
offenders who receive community service.

" Since the mid-1990s, the peer composition in Danish prisons has changed gradually, increas-
ingly consisting of more socially marginalized individuals (Kyvsgaard 1999; Clausen 2013) because
of the use of electronic monitoring instead of incarceration for less serious crimes and the enroll-
ment of young offenders in educational programs. Moreover, since 2000 there have been special
prison sections for particular inmates such as gang members. The effect of these two changes on the
magnitude of reinforcing peer effects for first-time inmates is ambiguous. On the one hand, first-
time inmates will, on average, have more criminal capital on incarceration and worse labor market
prospects than in the mid-1990s, which likely increases the magnitude of reinforcing peer effects.
On the other hand, the special prison sections for gang members reduce exposure to hardened crim-
inals for first-time inmates who are not members of a gang, which according to our estimates will
reduce the magnitude of reinforcing peer effects.
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time inmates to facilities with other relatively inexperienced criminals is more
likely to end their criminal careers after release. Third, violent offenders' exposure
to certain long-incarcerated inmates (including violent offenders) is likely to re-
duce their likelihood of recidivism with violence. This latter finding suggests that
programs that prepare inmates for a law-abiding life after prison carry positive
peer effects. Gathering more information about penitentiary program participa-
tion will enable scholars to shed more light on the extent of such peer effects.

Although the magnitude of the reinforcing peer effects is quantitatively small,
in terms of reduction in the social costs of crime, the size of our estimates be-
comes remarkable. Available estimates of the annual direct costs of law enforce-
ment for drug crimes range from E575 million in Spain to E5 billion in the UK to
$9 billion in the United States (Pacula et al. 2009; Office of National Drug Con-
trol Policy 2015). A 1 percent decrease in drug crimes would then translate into
an annual saving of E.5 million in the UK and close to $1 million in the United
States. This is without even considering additional reductions in other costs such
as treatment, crime prevention, drug-related deaths, and productivity-a total es-
timated at $193 billion per year by the US Department of Justice (2011).
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