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Abstract
Objectives: Decompose declining youth crime in Denmark into its extensive and
intensive margins, and show results from birth cohort analyses.
Methods: Apply Das Gupta’s (1993) method for rate decomposition to Danish
registry data which hold information on all criminal justice contacts of full birth
cohorts. We show results among 15 to 17 year old youth by year as well as
follow birth cohorts by age.
Results: The main driver of declining youth crime in Denmark is the fewer young
people experiencing criminal justice contact (extensive margin) and not lower
rates of criminal recidivism among youth with criminal justice contact (intensive
margin), a result which is found using both year and birth cohort analyses.
Conclusions: Over the recent decades and across most developed democracies,
youth crime has been in steady decline and declining youth crime now
constitutes an important contemporary social and criminological change. Yet
underneath this change lingers the question of how we should best grasp
declining youth crime. The knowledge provided in this research note—that
change at the extensive margin is the main driver of declining youth crime in
Denmark—represents a first important step towards understanding this important
change.
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Introduction
The recent decline in youth crime is one of the most important social and
criminological changes that we have witnessed in the past decades. In the United
States, arrest rates among 15 to 17 year olds have dropped by as much as 50-60
percent since the peak years of the mid-1990s (own calculations based on Snyder
and Mulako-Wangota 2016). Other developed democracies, such as the United
Kingdom, Denmark, and the Netherlands, have witnessed similar declines, even
if the beginning of the decline varies across countries (Danish Ministry of
Justice, 2016; Statistics Netherlands, 2014; Youth Justice Board 2015; see,
however, Aebi and Linde 2010). This decline is important because it shows that
society is getting safer. Also, it is an important indication of an increasing
devotion to pro-social activities among our youth; this will not only impact our
current society but if these youth continue their low levels of criminal activity as
they transition into adulthood, it will also provide a solid foundation for social
coherence in the future.
Yet despite the presence of declining youth crime, little is known about the
mechanisms driving the change. At the broadest level, the change could come
from two margins, the extensive and intensive margin. The extensive margin
measures the number of young people who commit an offence. If today’s youth
is more law abiding than previous cohorts and are never charged with a single
crime it will affect the extensive margin. The intensive margin measures the
number of criminal activities among those who experience criminal justice
contact. If today’s criminals are less likely to recidivate compared to criminals a
few years ago, it will affect the intensive margin.
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An important first step for understanding the nature of the current decline in
youth crime is therefore to find out whether changes at the one or the other
margin—if not both—are the prime drivers of this trend. Not only will such
knowledge improve our insights into today’s youth crime, it will also help policy
makers and criminal justice stakeholders in their efforts to maintain or even
further the current decline, to the extent that this is possible.
On this background, our research note decomposes the declining youth crime
in Denmark to show the extent to which year-by-year changes at the extensive
and intensive margins drive the overall change. Using Danish register data we
measure whether fewer young people (defined as 15 to 17 year olds) are charged
with a crime in recent years (change at the extensive margin) or whether lower
rates of criminal recidivism drive the decline in youth crime (change at the
intensive margin). Also, we follow these youth as they become young adults, to
see whether their lower crime rates persist as they enter into young adulthood.

Data and Method
In this research note, we use administrative data from Statistics Denmark. In
Denmark all residents have a unique personal number which identifies the person
in numerous transactions with public and private agents on a weekly, monthly or
annual basis. Statistics Denmark collects data on these transactions for
information and policy purposes and makes them available as registers for
researchers. All registers are linkable with the use of the personal identification
numbers and in combination, the registers then constitute a longitudinal
individual-level panel of all Danish residents. For our current interest in youth
44

crime, we rely on the criminal justice and population registers and focus
primarily on youth aged 15-17 in the period spanning from 1996 to 2013. We
measure crimes from data on criminal charges.
To analyze whether declining youth crime occurs on the extensive or
intensive margin—and thus to analyze how changes on each margin contribute to
the overall development in youth crime—we use Das Gupta’s (1993) method for
rate decomposition. Equation 1 shows how the age and year specific crime rates,
Rta, reflect changes at the intensive or extensive margin. Here, Rta is measured as
the sum of criminal charges during year t within each age-group (a) per 1,000,
and the rate is the product of the extensive (E, proportion of the population
charged with a crime in year t) and intensive (I, average number of crimes that
each charged individual is charged with in year t) margins:
=

#

#
#

1000 = (

#

) 1000

(1)

Das Gupta’s decomposition method standardizes one margin to its mean
value across the observed years and then allows only for changes on the other
margin. Conducting this procedure for both margins provides the total
decomposition. Specifically, changes at the extensive margin contribute to the
overall change in youth crime from one year to the next by

=

(

). Similarly, changes at the intensive margin contribute to the overall change in
youth crime from one year to the next by

=

(

). We may then

express each of these contributions as percentages of the overall change in the
crime rate. 1
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Cohort Analyses
The panel structure of our data also allows for cohort analyses. Such analyses
will show the persistence of low or high levels of criminality within cohorts
across age (here we use cohorts 1986-1996), and will demonstrate whether
lifetime crime rates have decreased across birth cohorts or whether more recent
cohorts simply postpone their criminality into young adulthood. For this part of
the analysis, we measure the extensive margin of crime as the cumulative
proportion of each cohort ever charged with a crime at a specific age. And we
measure the intensive margin as the cumulative mean number of charges, at a
specific age, among those who were in fact charged with a crime.

Results
Figure 1 shows age-group specific crime rates from 1996 to 2013 in Denmark.
For all age-groups the crime rate declined, but we see the sharpest decline among
the youngest age-groups. In 2013, crime rates among 15-17 and 18-20 year olds
were close to half of the 1996 levels, with 36 respectively 45 charges per 1,000 in
2013, and 62 respectively 74 charges per 1,000 in 1996. Among the youngest
age-group, those aged 15 to 17 years, we observe a particularly steep 46 percent
drop from 2004 to 2013.
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Figure 1. Criminal charges per 1,000 Danes, by age, 1996-2013.

Figure 2 shows the crime rate among 15-17 year old youth by its extensive and
intensive margins. According to these results, changes at the extensive margin
are the primary drivers of the observed decline in youth crime from 2004
onwards. Between 1996 and 2004 the share of youth experiencing one or more
criminal justice contact in the given year rose from 3.1 percent to a peak of 3.8
percent, but in 2013, this share had declined to a historical low of 2.1 percent.
Figure 2 also shows a general decrease at the intensive margin over the entire
period. This decrease, however, fluctuates and does not show the same steady
decline since 2004 that we observed at the extensive margin. Whereas the mean
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number of charges per charged youth decreased from 2 in 1996 to 1.7 in 2004,
the 2013 level is similar to the 2004 level. In sum, is does not seem likely that
changes at the intensive margin drive the recent decline in youth crime.
Figure 2. Criminal charges at the extensive and intensive margins, age 1517, 1996-2013.

A formal decomposition of the change in crime rates across years (baseline year
is 2004) into changes at both margins, however, nuances these findings based on
graphical material. 2 As we show in Table 1, changes at the intensive margin
constituted the main driver of the changes in crime rates from 2004 to 2006. This
changed in 2007-2010, however, when as much as 82 to 96 percent of the
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R
62.30
62.19
56.48
59.18
69.59
59.02
60.92
62.58
66.64
64.88
64.67
60.45
55.59
50.43
42.05
39.76
36.55
35.92

Diff
-4.35
-4.45
-10.16
-7.46
2.94
-7.62
-5.72
-4.07
0.00
-1.76
-1.98
-6.20
-11.05
-16.21
-24.60
-26.89
-30.09
-30.73

E
0.03
0.03
0.03
0.03
0.04
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.02
0.02
0.02

I
2.00
1.96
1.77
1.81
1.86
1.75
1.83
1.74
1.75
1.72
1.72
1.72
1.74
1.67
1.65
1.76
1.69
1.75
E

-12.86
-11.77
-10.99
-9.42
-1.18
-7.72
-8.70
-3.69
-0.48
-0.70
-5.08
-10.58
-13.46
-21.36
-27.31
-28.42
-30.62

I

8.51
7.31
0.83
1.95
4.12
0.10
2.98
-0.38
-1.28
-1.27
-1.12
-0.48
-2.75
-3.24
0.42
-1.67
-0.11

E

295.85
264.17
108.17
126.15
-39.99
101.33
152.03
90.77
27.47
35.58
81.96
95.67
83.03
86.84
101.57
94.45
99.64

I

-195.85
-164.17
-8.17
-26.15
139.99
-1.33
-52.03
9.23
72.53
64.42
18.04
4.33
16.97
13.16
-1.57
5.55
0.36

Note: R = crime rate (charges per 1,000 in the subgroup). Diff = difference in crime rate compared to 2004. E = extensive margin
(proportion charged in year t). I = intensive margin (mean number of charges per charged person in year t). = margin’s absolute
contribution to the overall change in crime compared to 2004. % = margin’s percentage contribution to the overall change in crime
compared to 2004.

t
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Table 1. Decomposition of crime rates among 15-17 year olds, baseline year is t = 2004

decrease occurred at the extensive margin. In 2013, practically all (99.6 percent)
of the decrease (from 67 charges per 1,000 in 2004 to 36 charges per 1,000 in
2013) reflected changes at the extensive margin. In conclusion, the observed
decline in crime rates from 2004 to 2013 among young people in Denmark
reflects that fewer youth received a criminal charge in 2013 than in 2004.
Changes in recidivism played only a minor role in this development.
This combination of a declining extensive margin and a stable intensive
margin could reflect two scenarios. First is the status quo scenario, where the
distribution of crime and recidivism among those who do commit crime is the
same throughout the period, reflecting a stable composition of the group of
offenders even though fewer people initiate a criminal career. In this scenario,
the young people driving the decline at the extensive margin will be drawn from
the entire distribution of young people (with all levels of crime proneness). In the
second scenario, the group of young criminals changes over time but in a way
that leads to the same average degree of recidivism. This would happen if, for
example, the young people driving the decline at the extensive margin are those
with a low level of crime proneness who would always only commit one crime.
If they are no longer present in the group of offenders, and all other offenders
reduce their number of crimes by one, we are likely to observe a stable intensive
margin. In this scenario however, the stability reflects the simultaneous reduction
of the group of offenders and their reduced crime—not a de facto stable margin.
A straightforward way of testing whether our results reflect the first or the
second scenario is to look at the distribution of the number of crimes committed
by the group of offenders, and how—or if—these characteristics change over
time. For this purpose, Figure 3 shows the shares of offenders committing 1, 2, 3,
10

4 and 5+ crimes within a given year from 1996 to 2013. As seen, the distribution
is remarkably stable from 2004 onwards, a finding in support of the first
scenario: Young people driving the decline at the extensive margin are drawn
from the entire distribution of young people (i.e., with all levels of crime
proneness).

Figure 3. Proportion of charged by number of charges in a given year
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Results from Cohort Analyses
Figure 4 shows results from the cohort analyses and plots the extensive (panel a)
and intensive (panel b) margins of crime by age, for select birth cohorts. These
results demonstrate how more recent birth cohorts contribute most to the
observed changes at the extensive margin both in adolescence and early
adulthood. While 13 percent of the 1988 cohort had faced criminal charges at age
21 (in 2009), this only applied to 10.6 percent of the 1992 cohort (in 2013). As
we observe parallel trajectories between recent birth cohorts and the 1992 cohort,
and even lower proportions charged at age 17 (4.8 percent in the 1996 cohort and
5.5 percent in the 1994 cohort compared to 6.9 percent in the 1992 cohort), we
may expect to see even lower crime rates in the coming years when these cohorts
move into young adulthood.
Panel b in Figure 4, however, shows that across the birth cohorts, there is
little evidence of changes at the intensive margin. While less youth experience
criminal justice contact, recidivism among those who do mirrors recidivism
among earlier cohorts. At age 17, the mean number of charges is between 2.2 and
2.3 for all birth cohorts, and even at age 21 the cohorts have very similar
recidivism rates.
Discussion
According to the analyses and the results presented in this research note, the
main driver of the declining youth crime in Denmark is the fewer young people
experiencing criminal justice contact in recent years and not lower rates of
criminal recidivism among youth. Using high quality Danish register data, we
decomposed the declining youth crime into its extensive and intensive margins,
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(a) Extensive margin

(b) Intensive margin

Figure 4. Cumulative proportion charged and number of charges, by age and birth cohort

and found that by far most of the decline occurs on the extensive margin. And,
exploiting the panel structure of Danish register data, we furthermore showed
that it is the more recent birth cohorts that have substantially lower crime rates,
by age, compared to earlier cohorts. This is despite the fact that all cohorts have
identical rates of criminal recidivism. As a result, we may also expect these
cohorts to have lower overall levels of crime in early adulthood.
When youth crime is in decline, as has been the case throughout developed
democracies over the recent decades, and especially when this phenomenon
appears to extend into young adulthood, there is room for optimism. Society gets
safer and young people’s prospects for the future become brighter, as fewer of
them are challenged by having a criminal record.
However, the contribution made in this research note to understanding the
declining youth crime draws attention to a range of important unanswered
questions. Most importantly, we need to find the reason why we see changes at
the extensive margin, but not at the intensive margin. General trends, such as
increased surveillance, decreased accessibility to valuable goods (such as cars
because of active anti-theft mechanisms), and changing public morality patterns
(for the Danish case, see Andersen 2011), would seem to affect both margins. So
why is it that at the same time as crime is getting less normal—in the sense that a
lower proportion of today’s youth face criminal charges—recidivism remains
stable? There might be a plethora of answers to this question, and it may actually
make most sense to address possible explanations of these two sides of our
finding separately. Here, for example, the strong link found between exposure to
lead and violent crime (Feigenbaum and Muller [2016], for example, find that
during 1921-1936, cities which used lead water pipes had 24 percent higher
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homicide rates than cities that did not), suggests that the fairly recent prohibition
against leaded gasoline, or changes in maternal smoking during pregnancy, could
have impacted young people’s criminal behavior (e.g., Nevin 2000; Weissman et
al. 1999). Also, the increased use of medication such as Ritalin to reduce
symptoms of ADHD has impacted Danish children’s risk of foster care
placement significantly (e.g., Fallesen and Wildeman 2015), and it is likely that
this increase impacts criminal behavior too (e.g., Hinshaw et al. 1992). Last,
increased accessibility to and use of electronic devices such as smartphones or
tablets may also have served to prevent young people from committing their first
crime, simply by incapacitation (e.g., Cunningham et al. 2011). All such macro
level changes could be sources of the observed decline at the extensive margin.
Future studies should look more into these explanations and, if possible, provide
causal evidence on how they affect the likelihood of first time offences.
Differences in maternal smoking behavior during pregnancy, the use of
Ritalin or electronic devices may also help us understand the stable intensive
margin if, for example, certain mothers smoke during pregnancy despite official
guidelines advising against such behavior. But it is also likely that other factors
explain this finding. One possibility is that the consequences of committing the
first crime are unaltered and put the offender down a negative spiral with the
same slope today as it had years ago. And similarly, that current efforts aimed at
reintegrating offenders and avoiding criminal recidivism are fruitless, either
because those efforts are insufficient or because the barriers to reintegration are
too high. To test this possible explanation, future studies should compare
criminal pathways today with criminal pathways a decade or more ago, and, if
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possible, provide causal evidence of how the system logic promotes resistance or
desistance.
In sum, there are still many unanswered questions on the current trend of
declining youth crime. The knowledge provided here—that change at the
extensive margin is the main driver of declining youth crime—represents,
however, a first crucial step towards understanding this important social and
criminological change.
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Notes
1

Internal consistency between standardizations when doing multiple comparisons

(more than two years) is ensured by using the multi option in the rdecompose
command in Stata 13 (Li and Kinfu 2015).
2

The developments (both margins) in youth crime that we observe in our data

correspond to those published in yearly reports from the Danish Ministry of
Justice (2016). These annual reports, however, do not formally decompose the
developments.
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