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1 Introduction

Crime imposes huge costs on society and has an exceptionally strong in-
tergenerational link. FEarlier papers have demonstrated that crime and
education are related and that policies that increase education can reduce
crime (see Lochner and Moretti (2004)). This is important because it shows
the broader impact of educational reform and a way of improving outcomes
for adults, beyond deterrence and punishment. There are strong theoret-
ical reasons why this should be the case (Becker (1981), Lochner (2004),
Freeman (1999)). An outstanding question, however, is to what extent edu-
cation policies have long term effects on criminal behavior in the sense that
they also affect criminal behavior of the children of those directly affected
by educational reforms. There are good reasons to expect so, considering
the strong intergenerational correlations in criminality and the fact that
education policies can affect parental resources as well as skills important
for parenting. This is associated with the more general question of whether
policy can change the intergenerational transmission of human capital and
offer a way of breaking the cycle of poverty.

In this paper we show that the Swedish comprehensive school reform,
(originally studied by Meghir and Palme (2005) for its effects on education
and earnings) substantially decreased crime rates of the target generation
and that of their children.

The effect is only present if the father was affected by the reform -
not the mother. However, this is not surprising because for the cohorts
under consideration here the reform did not affect female outcomes, either
in terms of education, earnings or fertility. On the other hand men affected
by the reform (and in particular those from lower SES) attain higher edu-
cation levels, engage less in criminal activity, earn substantially more, and

marry higher earning wives. Their children however do not attain a higher



education level relative to the children of the comparison group, who were
not directly affected by the reform; nor do they earn more. But their crime
rate is substantially reduced. Our interpretation is that the improved re-
sources and lower crime rates of the father, improve their children’s social
skills and make them more averse to criminal behavior, without necessarily
improving their labor market outcomes (see Cunha, Heckman, and Schen-
nach (2010)).

The two earlier papers by Lochner and Moretti (2004) and Machin,
Marie, and Vuji¢ (2011) respectively study the relation between compul-
sory schooling laws and criminal behavior. Lochner and Moretti (2004)
use changes in compulsory schooling laws across time between US states
to identify the effect of increasing education on crime. Machin, Marie, and
Vuji¢ (2011) compare criminal behavior of the cohorts just before and just
after the implementation of the comprehensive school system in Britain.
We use data containing individual information on all convictions and prison
sentences, along with detailed background characteristics covering the en-
tire population. The dataset also links information on three generations.
In addition to that, our paper extends two important aspects of the pre-
vious literature. First, we compare the criminal behavior of two groups,
distinguished by the school system they were exposed to, but active in the
same labor markets at the same point in time, and who belong to the same
cohort. This means that we are able to identify the effect of the education
reform net of general equilibrium effects; separately from possible cohort
effects, effects originating from regional or local labor market shocks; or
any secular trends in criminal behavior on the national level. Second, by
linking the individuals affected by the reform to data on their children we
are then able to estimate the effect of the reform on the next generation.
Our results point out the importance that educational reform can have on

improving intergenerational outcomes in ways not documented before.



The paper is organized as follows: Section 2 discusses previous the-
oretical and empirical work on the relation between both own education
and criminal behavior as well as parental education and criminal behav-
ior; Section 3 provides an overview of the comprehensive school reform in
Sweden; Section 4 describes the data; Section 5 presents empirical results
on the association between educational attainments and criminal behav-
ior as well as intergenerational associations of crime; Section 6 discusses
our identification strategy; Section 7 presents the effects of the education
reform on educational attainment of both generations before showing our
main empirical results on the effect of the comprehensive school reform on
various crime outcomes of both generations followed by empirical results

on possible mechanisms; Section 8 concludes.

2 The Impact of Education on Crime

2.1 The Impact of Education on Crime within a Gen-

eration

The links between economic incentives and crime have been established
both theoretically and empirically in earlier studies. A prominent example
is Freeman (1999) who outlines an economic model of crime where the
choice between criminal and legal activity is determined by comparing the
expected utility of each. Grogger (1998), Gould, Weinberg, and Mustard
(2002) Machin and Meghir (2004) and Edmark (2006)! demonstrate the
importance of wages and labor market opportunities in driving crime. One
implication of this is that improved education may reduce crime.

A number of papers have looked at the link between education and crime

directly. These include Lochner and Moretti (2004) and Machin, Marie, and

For Sweden Edmark (2006) shows the relationship between unemployment rates and
property crimes on county level.



Vuji¢ (2011), cited above. A more theoretically based approach was offered
by Lochner (2004) who develops a life cycle model of education and crime
and estimates a negative education-crime relationship. A study, based on
this human capital approach by Williams and Sickles (2002) finds that
years of schooling has a significant negative effect on crime in adulthood,
and that there is a relationship between crime and other measures of human
capital. Earlier studies support this empirical evidence on the education-
crime relationship. For example Freeman (1996) states for the 1991 US
Census that two thirds of US prison inmates are high-school drop-outs
and 12 percent of 24-35 year old high school drop outs were incarcerated
in 1993. This negative correlation between crime and education has also
been documented in the criminology and sociology literature, for example
Sabates and Feinstein (2008a).2

In the Appendix to this paper we develop a simple theoretical model
in order to better understand the mechanisms through which an education
reform may affect criminal behavior of both the cohort directly affected
by the reform and their children. The model shows that an increase in
compulsory schooling reduces the available time for crime early on;? it in-
creases human capital and thus reduces the incentive to commit crimes and
may increase the chance of remaining in school beyond the new compul-
sory level. It may also draw increased investments from parents, further
increasing human capital. This reduces crime in the young (school period)
ages. As an adult, the result is increased human capital, which will reduce
adult crime. If there is a habit formation aspect of crime, the early decline
will be reinforced. Thus crime will decline relative to the group that was
not affected by the reform.

As shown in Meghir and Palme (2005) the Swedish school reform signif-

2See also Sabates and Feinstein (2008b).
3Jacob and Lefgren (2003) give some evidence on this effect and refer to it as the
incapacitation effect.



icantly increased the number of years of schooling as well as labor earnings
of those individuals who went through the new school system, in particu-
lar for individuals originating from homes with low educated fathers, i.e.
not more than statutory level of schooling. For those individuals we would
expect a decrease in criminal behavior due to the reform. For individuals
affected by the reform but having parents with more than statutory ed-
ucation the impact is less clear cut. For this group there is no effect on
educational attainment. However, it changed the way they were educated
because it abolished early selection and tracking, which affected primarily
this group.* This may explain the smaller effects we obtain for those from
a higher SES background.

A reform increasing educational attainment can however generate gen-
eral equilibrium effects that have the capacity to partially or fully offset the
effects of the policy (see Gallipoli and Fella (2006)). This makes the design
of our empirical analysis particularly useful: by comparing individuals who
went through the reform to those that did not (based on their municipal-
ity at birth), but who work in the same local labor market we control for

general equilibrium effects.

2.2 Parental Education and Children’s Crime

Intergenerational associations of criminal behavior have been documented
in the criminology literature. From the economics point of view this ques-
tion relates to the investments that parents make in their children and
the way that parental education may affect such investments, see Becker

(1981).° In the Swedish context Hjalmarsson and Lindquist (forthcom-

1A previous study by Deming (forthcoming) highlights the importance of school
quality and it’s potential impact on crime.

For some empirical work see for example Carneiro, Meghir, and Parey (forthcom-
ing). Moreover, there is direct evidence that better childhood environments and early
education can reduce crime rates, see for example the results form the Perry pre-school
experiment presented in Schweinhart, Montie, Xiang, Barnett, Belfield, and Nores (2005)



ing) document a strong correlation between crime of fathers and children
of both genders using the Stockholm Birth Cohort Study. In a second
Swedish study the same authors Hjalmarsson and Lindquist (2010) focus
on parent-child correlations in crime using adoption data, to determine
the factors through which mothers and fathers influence child criminality,
which follows the approach of Bjorklund, Lindahl, and Plug (2006).

The theoretical model presented in the Appendix also helps us bet-
ter understand the possible effects on the criminal behavior of children of
the cohort primarily affected by the reform. The children of the affected
generation all experience the same education system because the reform
was rolled out nationally in 1962. They only differ by the fact that some
have parents who faced the new education system and as a result have
more parental education and more resources. These differences will lead
to higher parental investments in their children and possibly higher educa-
tional attainment relative to the children in the comparison group, whose
parents did not go through the reform, see for example Holmlund, Lindhal,
and Plug (forthcoming). Educational attainment may increase because,
according to mounting evidence, an increase in early parental investments
in children improves cognition and social skills and hence reduces the costs
of education. In addition, the increased parental resources allow more
transfers to children alleviating financial constraints for education. These
channels imply an increase in human capital reducing crimes at all life
stages, as described above.

In addition to the mechanisms brought forward by our theoretical model,
one can think of at least four indirect effects of parental reform assignment
on child criminal behavior. These effects are addressed empirically in Sec-
tion 7.5 on mechanisms. (1) Assortative mating. In the context of an

educational reform, this may imply that those assigned to the reform tend

and Cunha and Heckman (2007).



to get married with people with higher educational attainments and/or
earnings, which may have an augmenting effect on parental resources; (2)
Fertility. There may be a causal effect of the attained educational level
on fertility behavior, see e.g. Hotz, Klerman, and Willis (1997) which may
affect the criminal behavior of the children, since the parents are able to
devote more resources to fewer children; (3) Parental criminal behavior.
Previous empirical research has shown a very strong link in criminal be-
havior across generations. Although it is not likely to be an entirely causal
effect it is conceivable that parts of it come from parental role model ef-
fects. Since there may be a direct effect of the reform on parental criminal
behavior, there may also be a secondary effect on the children’s risk of
being convicted for a crime; (4) Mobility. We know from previous studies
that there is a strong element of peer group effects in criminal behavior,
see e.g. Glaeser, Sacerdote, and Scheinkman (1996). The education reform
may have induced those assigned to the reform in the parental generation
to move out from criminal areas, which, in turn, may have affected the
criminal behavior in the child generation. In our empirical analysis we are

able to provide evidence on whether these mechanisms are in place.

3 The 1950 Swedish Education Reform

3.1 The Reform

Prior to the implementation of the comprehensive school reform, pupils
attended a common basic compulsory school (folkskolan) until grade six.
After the sixth grade pupils were selected to continue one or (mainly in ur-
ban areas) two years in the basic compulsory school, or to attend the three
year junior secondary school (realskolan). The selection of pupils into the

two different school tracks was based on their past grades. The pre-reform



compulsory school was in most cases administered at the municipality level.
The junior secondary school was a prerequisite for the subsequent upper
secondary school, which, in turn, was required for higher education.

By 1940 there was increasing pressure to reform the educational system
so as to respond to the increasing amounts of education in countries such as
the US (see Goldin (1999)) and to offer a unified path to higher education.®

In 1948 a parliamentary school committee proposed a school reform that
implemented a new nine-year compulsory comprehensive school, abolished
early tracking and introduced a national curriculum. The extension to nine
years of compulsory schooling meant that in many parts of the country the

compulsory increase was two years, while in others it was one.”

3.2 The Social Experiment

The proposed new school system, as described above, was introduced grad-
ually from 1949 to 1962 in municipalities or parts of city communities,
which in 1952 numbered 1,055 (including 18 city communities).® The se-
lection of municipalities was not random. However, the decision to select
the areas was based on an attempt to choose areas that were representative
for the entire country, both in terms of demographics as well as geograph-
ically.

When a municipality introduced the new school system it implemented
it either for the cohort of pupils who where in fifth grade at the time of
the decision or for those who were currently in the first grade, effectively

delaying the start of the programme. Table 13 in the Appendix shows the

6See Erikson and Jonsson (1993) for an analysis of the educational trends at the time.

"The school reform and its development are described in Meghir and Palme (2003),
Meghir and Palme (2005), and Holmlund (2007). For more detailed reference on the
reform, see Marklund (1980) and Marklund (1981).

8This was done for evaluation purposes as well as a way of resolving the political
differences relating to the refomrs. The official evaluation National School Board (1959)
was mainly of administrative nature. Details on this evaluation are also described in

Marklund (1981).



Figure 1: Proportion of individuals in sample assigned to the reform
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take up rates of the reform between 1949 and 1962. In our analysis we
consider cohorts born between 1945 and 1955. Figure 1 shows the number
of observations in each one-year birth cohort and the proportion assigned

to the reform.

4 Data Sources and Descriptive Statistics

We use a sample originally obtained from Sweden’s population census. To
link individuals across generations we used the multi-generation register,
provided by Statistics Sweden.” We are able to link and use three gen-
erations in our analysis: the parent generation which is the generation
directly affected by the reform and it consists of all individuals born in
Sweden between 1945 and 1955, their parents and their children labeled
as the grandparent generation and the children generation, accordingly.!”
This corresponds to 1,340,857 persons, 658,056 males and 655,801 females

in the parent generation. From the birth certificates we know date of birth,

9Statistics Sweden(2003) Flergenerationregistret 2002. En beskrivning av innehall
och kvalitet. Statistics Sweden. Avdelning for Befolknings och Vilfdrdsstatistik.

0Even though we have information on biological and adoptive parents and children,
we exclude all individuals who have been adopted, or who have adopted children them-
selves.
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parish of birth and gender. We restrict our sample of the children genera-
tion to those who have reached the age of criminal responsibility (age 15)
in 2008, the last year for which we have crime records. This corresponds
to 1,621,758 children, 833,564 sons and 788,194 daughters in the children
generation that were born between 1959 and 1991.

The reform assignment variable is obtained by relating the parish of
birth to the municipality and then linking that to the historical record for
reform implementation.!!

Information on the education level for the parent generation and child
generation was obtained and matched onto our sample from the Swedish
National Education Register. For the grandparent generation we obtain
information from the 1970 census. This provides information on individ-
uals younger than age 60 in the year of the census, allowing us to obtain
education information for 78.4 percent of the mothers and for 65.8 percent
of the fathers of the parent generation. When we condition on education
of the grandparent generation we thus restrict the sample to those where
the information is available.!?

Information on all convictions in Sweden covering the time period be-
tween 1981 and 2008 is provided by the Swedish National Council for Crime
Prevention (Bra) and has been linked to individuals in our data set using
the unique personal identifying number. This means we are able to link
individuals to actual convictions, which is an advantage of our study com-
pared to previous studies on education reform effects on criminal behavior
(Lochner and Moretti (2004) and Machin, Marie, and Vuji¢ (2011)). We
have detailed information on the number of crimes the person has been
convicted for in each trial, the date of conviction, as well as the penalty for

each crime. One conviction/court trial often covers several crimes.

See Holmlund (2007).
12Table 14 in the Appendix summarizes the number of available observations in each
generation and subgroup.
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Table 1: Number of all convictions in Sweden 1981-
2008, for cohorts born 1945-1955 and their children

Ever convicted  Ever convicted to prison
Male  Female Male Female
Panel A: Parent generation

Number 173,395 46,633 36,870 3,126
Percent 25.31 7.11 5.38 0.48

Panel B: Children generation

Number 220,494 69,843 28,588 2,001
Percent 26.45 8.86 3.43 0.25

Table 1 shows the number of convicted persons for the two genera-
tions, the 1945-1955 cohorts and their children, covered by our data on
convictions. Over this time window, 25 percent of all males in the parent
generation have been convicted at least once, and over 5 percent have been
to prison. Only 7 percent of women have been convicted, and 0.5 percent
have received a prison sentence. Importantly, the data on criminal convic-
tions only cover the time range between 1981 to 2008, which means that
the generations born between 1945 and 1955 will be between the ages of
26 to 63, whereas their children’s convictions cover the ages of 15 to 49.
The crime rate for the children generation looks very similar but this hides
the fact that on the one hand the aggregate crime rate has declined but we
observe a younger age window (see Figures 2 and 3 in the Appendix).

Table 15 in the Appendix shows the crime-age distribution for the entire
data set not only covering the cohorts of interest. The largest amount of
convictions are for people between 15 and 24, followed by the age range 25
to 34, and further decreasing with age. This pattern of convictions by age
is also shown in figures 1 and 2 in the Appendix that show the average rate
of convictions by age and by cohorts for the cohorts 1970-1989 using men

in our children sample.
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The stated conviction rates for men of roughly 25 percent is a surpris-
ingly high proportion of the population, which prompted us to look into
this in greater detail. First, note that the type of crimes included in our
data have to be severe enough to involve a trial and a conviction in court.
This includes the more serious traffic violations such as driving without a
licence, driving under the influence of alcohol or drugs, and causing bod-
ily harm, but does not include speeding or parking tickets. As such they
do represent serious anti-social behavior. Unfortunately, we were not yet
given the specific type of crime for which an individual in our data has
been convicted.!® However, a good idea of the composition of crime can be
obtained in Table 17 in the Appendix where we show a breakdown of type
of crime convictions in 2009.

In addition to the data on convictions we have data on all suspected
crimes between 1991 and 2009. It includes a variable that gives a detailed
code on the type of suspected crime.'* Although this data overstates actual
charges and crimes we use it to provide an idea of the distribution of traffic
crimes. Table 18 presents all categories that are related to traffic violations
and the number of offenses between January 1991 and June 2009. The
total number of suspected crimes during this time were 4,073,985 of which
16.9 percent were traffic crimes. Again, all of these traffic crime categories
are severe violations. Additional support of such high conviction rates in
Sweden is provided by other Swedish studies that have shown similar con-
viction rates, see Hjalmarsson and Lindquist (forthcoming), Hjalmarsson

and Lindquist (2010), and Gronqgvist (2011).

I3We are waiting to obtain a variable that indicates the type of crime from the Bra
crime registry.

4Detailed coding of crime types in: Kodning av brott, Anvisningar och regler, Version
8.0, Reviderad 1. Juli 2010, bra brottsforebyggande radet.
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4.1 Parental Background, Education and Crime

Table 2 shows the Linear Probability Model estimation results of whether

an individual has been convicted and ever been convicted to a prison sen-

tence on years of own schooling (Panel A), as well as on years of father’s

and mother’s schooling for the children generation, (Panel B). One year

Table 2: Linear probability model estimates of the association between own

or parental education and criminal convictions

Panel A: Men born 45-55

Dependent variables: Probability conviction

Probability prison

p =0.2531 p = 0.0538
Years of schooling, own -1.916%** -0.806***
(x100) (0.093) (0.057)
Corresponding percentage change -7.570 -14.981
Birth cohort/municipality dummies y y
Observations 662,875 662,875

Panel B: Sons of men and women born 45-55

Dependent variables: Probability conviction

Probability prison

p = 0.2645 p = 0.0343
Years of schooling, own -2.635%** -0.585%**
(x100) (0.029) (0.013)
Corresponding percentage change -9.962 -17.055
Years of schooling, father -0.568%** -0.118%**
(x100) (0.035) (0.014)
Corresponding percentage change -2.147 -3.440
Years of schooling, mother -0.598%*** -0.144%**
(x100) (0.026) (0.009)
Corresponding percentage change -2.261 -4.198
Birth cohort/municipality dummies y y
Observations 675,625 675,625

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Results scaled by 100. Robust standard
errors in parentheses, clustered by birth municipality. All regressions include a full set of birth cohort

dummies and birth municipality dummies of the individual.
parent was born 45-55.

14

Sample of sons for whom at least one



of own schooling for men in the parent generation is associated with a de-

crease of the probability of a conviction by 1.9 percentage points and a

decrease in the probability of a prison sentence by 0.8 percentage points;

these correspond to a 7.5% reduction in convictions and 15% reduction in

prison sentences respectively.!?

Table 3: Linear probability model estimates of the association between the
son’s probability of ever being convicted or imprisoned and the father having

ever been convicted or imprisoned

Panel A: Sons of men born 45-55

1) (2)
Dependent variables: Probability conviction Probability prison
p =0.245 p = 0.029
Father convicted /imprisoned 15.039*** 8.464%**
(x100) (0.252) (0.204)
Percentage change 61.384 291.862
Birth cohort/municipality dummies y y
Observations 559,085 559,085

Panel B: Sons of men born 45-55 with low educated father

Dependent variables: Probability conviction Probability prison
p=0.247 p =0.028
Father convicted /imprisoned 14.361%** 8.409%**
(x100) (0.255) (0.275)
Percentage change 58.142 300.321
Birth cohort/municipality dummies y y
Observations 241,716 241,716

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Effects scaled by 100. Robust standard
errors in parentheses, clustered by municipality of sons. All regressions include a full set of birth cohort

and municipality dummies of son.

Panel B also shows a very strong association between both mother’s

and father’s education and son’s criminal behavior, even controlling for the

child’s own education.'®

15When computing the standard errors we cluster by birth municipality.
16We present the relationship between crime and the levels of education in the Ap-
pendix (see Tables 19 and 20), revealing a steep decline in crime participation associated

15



Finally Table 3 illustrates the intergenerational links of crime. The
probability of ever being convicted increases by over 15 percentage points
if a son has a convicted father. This corresponds to a 61 percent increase
of the total share of convicted sons. Children whose father have ever been
convicted to a prison sentence are 8.5 percentage points more likely to end
up in prison, which translates to a 292 percent increase in the share of sons

convicted to prison.

5 Empirical Strategy

The main outcome variables we use are whether an individual was ever
convicted during the observation window 1981-2008 and whether someone
has ever received a prison sentence. Finally, we also consider whether
someone has been convicted more than once as opposed to once or not at
all (recidivism) and the number of convictions (including zero).

All the analysis is done for males only and we distinguish them by the
education of the grandparent generation.'™ We present two sets of estimates.
The first relate to the impact of the reform on the parent generation, i.e.
the generation affected by the educational reform directly. The second
relate to the impact of the reform on the children of the parent generation.

The youngest person in the parent generation sample is 26 when the
crime records made available to us start. Hence, the effect we estimate is
not attributable to simply keeping the kids off the streets by getting them
to attend school. On the other hand we are missing part of the crime career
of individuals, because a lot of the crime happens at a younger age; this
is not a cause for bias since we observe the same data for the comparison

groups as well. For the child generation we observe the criminal history

with higher levels of own and parental education. A similar decline is also recorded for
incarceration rates.
I"The female crime rate is very small and has not been affected by the reform.
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from the start. Any impacts we we estimate for the child generation are not
due to different schooling systems since they all attend the same reformed
system.

Since the reform was not randomized we control for potential differences
across treatment and control municipalities using a difference in differences
approach. This compares the change in the crime across cohorts in mu-
nicipalities that implemented the reform for the younger cohort but not
the older one to the change in crime rate across the same cohorts living in
municipalities where there was no change in policy for these same cohorts.
In practice we do this for all cohorts in our window and all municipalities.

Thus our approach is best described by the regression

y;k,m,t =+ 61Ri,m,t + f}/itz + ”}éMZ + €imyt,

where y7, ;, is the latent crime "intensity" outcome observed for person i
born in municipality m and in birth cohort t. A conviction corresponds
to Yy e > 0. Rimy is the reform indicator, which equals one if individ-
ual ¢ belongs to a municipality and cohort that has been assigned to the
new school system; ¢; is a vector of indicator variables indicating to which
cohort individual ¢ belongs to and M; is a vector of indicator variables in-
dicating in which municipality individual ¢ was born. €, is conditionally
independent of R, ,,, ;.

Based on the latent equation above we first use the linear probability
model, which we estimate by GLS. The main reason for this specification
is computational convenience: there are about 1,000 municipality and 11
cohort fixed effects.

As an alternative, we also estimate a Logit model and we solve the
computational problem by using minimum distance: first we group the

data by municipality and cohort and estimate the within-cell conviction

17



probability (P,,;). We then use minimum distance to impose the restriction
that this probability is generated from a logistic distribution with a linear

index as in the latent equation above by fitting the log-odds ratio as follows

P,
log(7—"5—) = 8o + 81 R + 3t + 8, M.
— Imt

In practice we need to drop all cells where the log odds ratio is not
defined.'® Implicitly the Logit and the LP models deal with such cells and
the nonlinear form of the probabilities in a different way and hence we
needed to check if the results differ: they do not.

The key identifying assumption that delivers the difference in differ-
ences approach is that in the absence of the reform, crime propensity can
be written as yj, = F(t,e;) where the distribution of the unobservable ¢;
is independent of cohort ¢t but can vary across municipalities and where
F(.,.) is strictly monotonic in this unobservable. In terms of an economic
model, If we think of this as human capital then this means that individuals
with higher human capital always commit less crime. The linear specifica-
tion above imposes the monotonicity assumption. The discrete nature of
the dependent variable also requires a distributional assumption on ¢; for

identification. '

6 Results

6.1 The Reform and Educational Attainment

Table 4 shows the estimates of the effects of the education reform on years

of schooling for the parent generation. The results are presented for all men

18This amounts to about 6 percent of cells.
Ysee Athey and Imbens (2006) and Altonji and Blank (1999)
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and women born between 1945 and 1955, as well as separately for those
with a low educated father and those with a father who has obtained more

than the lowest pre-reform education level, respectively.

Table 4: Reform effects on years of schooling for
the generation directly affected by the reform

(1) (2) (3)
Sample: All Low educ High educ

Dependent variable: Own years of schooling
Panel A: Men born 45-55

Reform 0.216%F  0.324%%%  0.061*
(0.044)  (0.029)  (0.036)

Observations 602,084 261,873 138,829
Panel B: Women born 45-55

Reform 0.156%%*  0.186%**  (.049
(0.047)  (0.022)  (0.032)

Observations 584,233 249,871 132,001

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1.
Robust standard errors, clustered by municipality of birth, in
parentheses; all regressions include a full set of birth munici-
pality dummies and birth cohort dummies of individual.

The reform significantly increased years of schooling for men of the
affected generation. The overall effect is larger for those individuals with
low educated fathers, as reported in Meghir and Palme (2005). However, in
this broader and larger sample we find a significant effect (at the 10% level)
on those with higher educated fathers. The effect for women is similar and
shows a strong and significant increase in schooling for those with a low
educated father, though smaller in magnitude than for males. We find no
effect on those women with a father who has higher than statutory level of

education.
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6.2 The Reform and Crime in the Parent Generation

Table 5 and 6 show the estimates of the effect of being assigned to the
reform on three different outcomes: the probability of ever being convicted,
recidivism? and total number of convictions. Table 5 shows the results for
the entire sample, while Table 6 shows the corresponding results separately
for the sub-sample of those with a low educated grandparent generation:
for this group the impact of the reform on the educational attainment of
the parent generation is strongest.

In addition, we split up the results on the basis of different cohort groups
because the overall results may be diluted by the fact that the oldest birth
cohorts are observed from an age where crime rates are relatively low. For
example, the oldest cohort included, those born in 1945, are aged 36 when
we start to record their criminal behavior.

We use a linear probability model for the outcomes of ever being con-
victed as well as recidivism and a negative binomial model for the number
of convictions. All specifications include fixed effects for birth municipality
as well as birth cohorts and the standard errors are corrected for clustering

within municipality of birth, allowing for both spatial and serial correlation.

Column 1 in Table 5 shows the results for the entire sample. The point
estimate is significant but not very precise. However, if we restrict the
sample to cohorts where data allow us to observe most of the criminal
careers, we obtain significant and large effects on all outcomes. On the
probability of being convicted, the estimate for the youngest cohort, born
in 1954 or 1955, is highly significant suggesting a 1.3 percentage points
decrease in crime; this corresponds to a 5 percent decrease in the probability
of ever being convicted as a result of being assigned to the post reform

school system. Comparing the results in Tables 5 and 6 suggests that the

2Obeing convicted at least twice versus once or not at all
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Table 5: Estimates of the effects of the education reform on the probability of ever being
convicted, being convicted at least twice and the total number of crimes individuals have
been convicted for, by birth cohort groups, all education levels of father.

(1) (2) (3) (4) (5) (6)
Sample of all men born: 45-55 50-55 51-55 52-55 53-55 54-55
Dependent variable: indicator for having been convicted at least once

Probability conviction 0.253 0.268 0.271 0.275 0.278 0.284
Reform -0.645  -0.456  -0.532* -1.028*** _1.076%* -1.329%**
(x100) (0.405)  (0.305) (0.318) (0.396) (0.490) (0.479)
Percentage change -2.548  -1.700  -1.960 -3.744 -3.866 -4.685
Years of schooling (ILS) -2.986  -2.111  -2.463 -4.759 -4.981 -6.153
Dependent variable: indicator for having been convicted at least twice
Probability recidivism 0.133 0.146 0.149 0.151 0.153 0.157
Reform -0.671*  -0.279  -0.124 -0.530°* -0.552 -0.749%*
(x100) (0.392) (0.227) (0.243) (0.283) (0.346) (0.452)
Percentage change -5.045  -1.911 -0.832 -3.510 -3.608 -4.771
Dependent variable: number of crimes convicted for
Average number of crimes 1.309 1.578 1.646 1.696 1.748 1.828
Reform 0.027 -0.071  -0.038 -0.122 -0.078 -0.121
(0.035)  (0.062) (0.067) (0.086) (0.083) (0.092)
Observations 622,583 319,093 263,592 210,399 157,155 103,761

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parantheses, clustered by
municipality of birth. All regressions include a full set of birth municipality and birth cohort dummies. The first two
sets of reported estimates in both panels are from a linear probability estimation with weighted least squares for the
dependent variables probability of being convicted at least once and probability of being convicted at least twice. The
used weights are: /2’b(1 — z’b), which are obtained from a first stage OLS estimation. The last set of estimates in
both panels for the dependent variable number of total crimes convicted for are the marginal effects of the negative
binomial estimation. The calculations for the implicit IV are based on the estimations of the effects of the reform on
years of schooling for the parent generation in Table 4.

effect is somewhat stronger in the group originating from homes with low
educated fathers whose educational outcomes were more strongly affected

by the reform.

To put these effects into perspective to years of schooling we compute an
indirect least squares estimate, reported in Tables 5 and 6. This instru-
mental variable approach relies on the assumption that the reform only
affected our outcomes through its impact on parental education. The ILS

estimate?! suggests that one year of schooling decreases the probability of

21This is computed as the ratio of the reduced form estimate of the reform effects
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Table 6: Estimates of the effects of the education reform on the probability of
ever being convicted, being convicted at least twice and the total number of crimes
individuals have been convicted for, by birth cohort groups, low education level of
fathers.

(1) (2) (3) (4) (5) (6)

Sample of men with low educated fathers

born in cohorts: 45-55  50-55  51-55 52-55 53-55 54-55
Dependent variable: indicator for having been convicted at least once

Probability conviction 0.240 0.252 0.255 0.259 0.263 0.269
Reform -0.263  -0.494  -0.579  -1.119*  -1.103  -2.094**
(x100) (0.304) (0.434) (0.486) (0.661) (0.912) (0.970)
Percentage change -1.098  -1.963  -2.269 -4.324 -4.192 -7.776

Years of Schooling (ILS) -0.812  -1.525  -1.787  -3.454  -3.404  -6.463
Dependent variable: indicator for having been convicted at least twice

Probability recidivism 0.123 0.133 0.136 0.139 0.142 0.146
Reform -0.214  -0.199  -0.151 -0.503 -0.471 -1.140
(x100) (0.233)  (0.327) (0.366)  (0.459)  (0.646) (0.714)
Percentage change -1.740  -1.496  -1.110 -3.619 -3.317 -7.808

Dependent variable: number of crimes convicted for
Average number of crimes  1.253 1.473 1.539 1.587 1.647 1.717

Reform 0.030  -0.137*  -0.117  -0.250%* -0.236*  -0.177
(0.047)  (0.081) (0.096) (0.124) (0.128)  (0.168)
Observations 264,679 150,620 125,952 101,266 76,207 50,222

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parantheses, clustered
by municipality of birth. All regressions include a full set of birth municipality and birth cohort dummies.
The first two sets of reported estimates in both panels are from a linear probability estimation with weighted
least squares for the dependent variables probability of being convicted at least once and probability of being
convicted at least twice. The used weights are: /x’b(1 — 2’b), which are obtained from a first stage OLS
estimation. The last set of estimates in both panels for the dependent variable number of total crimes convicted
for are the marginal effects of the negative binomial estimation. The calculations for the implicit IV are based
on the estimations of the effects of the reform on years of schooling for the parent generation in Table 4.

ever being convicted for men born 1952-1955 by 4.8 percentage points and
by 3.5 percentage points for those with low educated fathers.
Hjalmarsson, Holmlund, and Lindquist (2011) confirm our estimates

on an extended data-set including convictions going back to 1973. They

confirm our general finding that the reform has an impact on own criminal

on the probability of a conviction (Tables 5 and 6) over the first stage estimate of the
reform effects on years of schooling (Panel A in Table 4). The first stage results show
an 0.216 and 0.324 increase in years of schooling for men and men with low educated
fathers, respectively.
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behavior and that the results get stronger when the period in the life cycle
with the highest rate of criminality are included in the sample. All our
results are consistent with findings by Lochner and Moretti (2004) and
Machin, Marie, and Vuji¢ (2011) for the US and the UK respectively.

The reform also had an impact on other crime outcome variables, re-
cidivism and number of convicted crimes, and the probability of having
ever been convicted to a prison sentence. The latter results are only pre-
sented in the Appendix in Table 22. The results indicate that the reform
decreased the probability of recidivism and prison sentence for some of the
cohorts and more strongly so for those originating from a low education
background. We also find an effect on the number of convicted crimes on
a 10 percent significance level for some cohorts and again stronger effects
for the low SES group.

As a robustness check for our estimates we reestimate the model using
the Logit specification. The results from this exercise, reported in the
Appendix, show results very similar to those displayed in Tables 5 and 6,

although the precision is somewhat inferior.

6.3 The Reform and Crime in the Child Generation

Table 7 reports the results of the difference-in-differences estimation of the
effects of the school reform on the three outcomes - probability of being
convicted, recidivism and number of convictions - for the child genera-
tion.?? For the first two outcomes we estimate linear probability models
and for the third negative binomial models. Again, for the probability of
being convicted, we additionally estimate a Logit model based on cohort-
municipality cells reported in the Appendix as a sensitivity analysis. We
estimate two specifications. In the first one, we estimate the effects of a

father who attended the new school system on son’s criminal behavior and

22The results for prison convictions can be found in the Appendix.
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in the second one the corresponding effects of a mother attending the post

reform school system. In addition, we present separate results for those

with low educated grandfathers.

Table 7: Estimates of father’s and mother’s reform assignment on the probability of their

sons having ever been convicted, having ever been convicted more than twice and the
number of crimes convicted for.

Dependent variables: Son convicted Son convicted Number of crimes
at least once at least twice son convicted for
(x100) (x100)
Sample: All Low educ All Low educ All Low educ

Panel A: Father’s reform assignment

Average dependent var 0.265 0.247 0.131 0.131 1.245 1.210

Reform father -0.650***  -1.02***  -0.321  -0.637**  -0.065** -0.040
(0.219) (0.361) (0.233) (0.273) (0.031) (0.050)

Percentage change -2.456 -4.129 -2.450 -4.863

Observations 563,754 243,082 563,754 243,082 563,754 243,082

Panel B: Mother’s reform assignment

Average dependent var 0.265 0.278 0.153 0.150 1.538 1.442

Reform mother -0.159 -0.041 0.041 0.117 0.010 0.069
(0.249) (0.331) (0.214) (0.281) (0.046) (0.055)

Percentage change -0.600 -0.147 0.268 0.780

Observations 595,138 255,075 595,138 255,075 595,138 255,075

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Results in columns 1-4 are scaled by 100. Robust Standard
errors in parentheses, clustered by municipality of birth of the father (Panel A) or mother (Panel B). All regressions
include a full set of birth municipality dummies and birth cohort dummies of father or mother. Columns (1)-(4) present
estimates from a linear probability model with weighted least squares, the used weights are: /z’b(1 — x’b) obtained
from first stage OLS estimations. Columns (5)-(6) report the marginal effects of a negative binomial model.

The reform significantly reduces the probability of having ever been
convicted for the sons of those (fathers) who were assigned to the reform
by 0.6 percentage points. Since the average share of convicted individuals
in this cohort was about 26.5 percent the reduction in criminality was
approximately 2.5 percent.?? The effect is stronger in the group with a

low educated paternal grandfather: the reduction in the probability of a

23The marginal effects of the Logit Model estimates are very similar, see Appendix.
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conviction is 1.02 percentage points, which translates to a 4.13 percent
decrease in the share of convicted sons of low educated grandfathers. The
results for the additional outcome variable that measures recidivism, the
probability of having been convicted at least twice are presented in column
(3) for all sons, and for those with low educated grandparents in column
(4). In the group with low educated grandfathers, having a father who
was assigned to the new school system significantly reduces the probability
of becoming a repeat offender. We find a strong effect of father’s reform
assignment on the total number of crimes for the overall sample of sons,
shown in column (5).2*

There are no significant effects of reform assignment of mothers on the
probability of a conviction of their sons either for the entire sample of all
sons, or for those with a low educated maternal grandfather. This also
holds for the recidivism outcome variable presented in columns (3) and (4)

and the number of convictions shown in columns (5) and (6).%

6.4 The Common Trends Assumption

An identifying assumption underlying the differences-in-differences estima-
tor is that any trend in the outcome variable is common in the treatment
and comparison groups over the period of comparison. This assumption is
untestable because it relates to the counterfactual change in the treatment
group. However, an indication can be obtained by testing whether the

trends are common in the two sets of groups before the reform and indeed

24We gain more precision of the results presented Table 7 when we exclude those
sons who only appear one, two or three years in the crime records, see Table 25 in
the Appendix. More specifically, we repeated the linear probability estimation for sons
excluding those who are 15 years, 15 or 16 years, and 15-17 years in the last year for
which we have crime records.

25We repeated the analysis for the children generation using the suspected crime data
and find a negative but not significant relationship between father’s reform assignment
and sons probability of having ever been suspected for a crime. Results are provided by
the authors upon request. Descriptive tables on suspected crime rates are provided in
the Appendix in Table 16.
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after the reform as well.

In our sample we have 12 groups of municipalities indexed by which
cohort was first assigned to the reform. We used only the municipalities
that first implemented the reform for the 1947 cohort onwards (i.e. 10 of
the 12 set of municipalities) and compared the trend of criminal behavior of
individuals across these municipalities for all cohorts that were not affected
by the reform. The pooled regression of these groups is y = a+ Gt +~'m+
0't * m + v, where m is a set of dummies indicating the group to which the
municipality belongs based on the cohort for which it first implemented
the reform; ¢ is a linear trend that represents the cohorts 1945-1955. A
joint test of 0; = dy = ... = 19 = 0 gives a F statistic of F(9;7,090)=1.15
with P=0.323, with 7,090 cohort-municipality cells before treatment. This
implies the hypothesis of common trends in crime for the pre-treatment
cohorts for all groups of municipalities cannot be rejected.

For post-treatment trends in crime we only compare crime between the
municipalities that implemented the reform for cohorts born before 1954.
We compare the criminal behavior of individuals across these municipalities
for the cohorts affected by the reform. A joint test of equality of the
coefficients on the interaction term of the above pooled model yields F(9,
4,808) with P=0.1303, where 4,808 is the number of cohort-municipality
cells that are treated. This means that the hypothesis of a common trend
in criminal behavior for the treated cohorts is the same across the groups of
municipalities that implemented the reform for different cohorts cannot be
rejected. Both these tests are strong evidence in favor of the key identifying

assumption for our difference-in-differences approach to the problem.

6.5 Mechanisms

The key result of our paper is that the reform reduced the criminal behavior

of fathers and sons by large and comparable amounts. The persistence of
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the effects of this policy puts a different perspective on the value of such
reforms because the benefits are multiplied by improving intergenerational
outcomes. We now make an attempt to provide evidence on the mechanisms
behind this outcome.

We address four different channels through which the education reform
may affect the probability of the next generation to be involved in criminal
activities. First, transmission of general human capital between genera-
tions. Second, changes in fertility patterns that may affect resources allo-
cated to children. Third, effects through peer group behavior from possible
parental movements from high to low crime areas. Fourth, effects caused by
intergenerational state dependence in criminal behavior, through parental

role models or stigmatizing effects of being convicted for a crime.

6.5.1 Intergenerational transmission of human capital

Consider the following simple model of intergenerational transmission of
human capital. Human capital is produced by investments in various stages
of the child’s life as well as by overall educational attainment E.. Suppose
there are two stages, early investments Iy and investments during schooling
I;. The efficiency of investments depends on the educational level of the
parent, E,. Fixed endowments are left implicit. Denote the human capital

production function by
H=H(ly, I, E.|E,)

where Hj >0, H; >0, Hy > 0and Hj <0, H} <0, H; <0. Parents

are assumed to care about child quality, which here is just their human
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capital. Ignoring dynamics for simplicity, they solve the problem?%

nax {u(C,H)st C+ 1o+ =YPand H=H(Iy,I;,E|E,)}
340,41

where C' is parental consumption. In this simple context investments in
children will increase as parental resources Y* increase, so long as H is a

normal good. The first order conditions for investments are

1 OH __ 1
uHa[O_uC
and
! OH __ 1

UHa—Il = UC«.

To the extent that liquidity constraints are absent the timing of the in-
creased resources over the life-cycle are unimportant and they will be al-
located to equalize the marginal returns to investment as far as child de-
velopment is concerned (see Cunha, Heckman, and Schennach (2010)). An
increase in the marginal productivity of such investments (say due to an
increase in parental education FE,) will lead to more investments in the
children at both stages. This will happen both because the productivity of
investments may increase and because parental resources Y go up.
Resources can thus be a central mechanism; in Table 8 we report the
causal effect of the reform on earnings for males and females, respectively.
Males on average gained 6.4 percent on the reform; this effect can be at-
tributed to men born in low SES homes (column 2 in the table). For
women, the reform did not have any significant effect on earnings in any

group at all.?”

26The problem is dynamic sequential, but nothing would be gained in introducing this
notation here.

2"This is somewhat different compared to the result on earnings reported in Meghir
and Palme, 2005. However, it is important to note that the estimates are obtained using
a number of later cohorts; women were increasing their educational attainment overall
quite fast, so for later cohorts the reform did not constrain their behavior.
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Table 8: Reform effects on log annual earnings for
the generation directly affected by the reform
(1) (2) (3)
Sample: All Low educ High educ

Dependent variable: log annual earnings 1990-2006
Panel A: Men born 45-55

Reform 6.4%** 6.9%** 2.9
(in %) (3.0) (2.4) (3.4)

Observations 10,174,789 4,395,766 2,333,204
Panel B: Women born 45-55

Reform -2.3 -1.8 -3.6
(in %) (1.9) (2.3) (2.9)

Observations 9,948,727 4,226,034 2,230,536

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Effects
are scaled by 100, robust standard errors, clustered by birth mu-
nicipality in parentheses. Dependent variable is log annual earnings
for the years 1990-2006. All regressions include a full set of birth
municipality dummies and birth cohort dummies of individual.

Moreover, as shown in Table 9 the reform caused men to marry women
with higher earnings by about US $800 a year.?® The wife is also less likely
to be unemployed.

These results point to a very strong increase in resources for males from
low SES homes assigned to the reform, both directly through increasing
earnings as well as through marriage with higher earning women. The
fact that the larger part of the intergenerational effect of crime can be at-
tributed to these households further reinforces the notion that the increase
in resources was a key factor in reducing criminality.

For females who went through the reform there was no significant effect
on resources, through labor earnings, or through assortative mating. This
is also consistent with the lack of any effect of the mother having been
assigned to the reform on the child’s criminal activity.

There are two channels through which an increase in parental resources

28Gee estimates in Meghir, Palme, and Simeonova (2011).
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Table 9: Reform effects on assortative mating of men in cohorts directly affected by
the reform

(1) (2) (3)
Dependent variables: Spouse education Spouse annual labor Spouse unemployed
earnings in SEK

Panel A: Men born 45-55

Reform 0.0499 5,462** -0.003***
(0.061) (2,672) (0.001)
Observations 681,764 657,591 675,591

Panel B:Women born 45-55

Reform 0.0274 4,829 -0.0006
(0.035) (3,361) (0.001)
Observations 660,50 649,370 649,370

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Dependent variables measured in 2004. Robust
standard errors in parantheses, clustered by municipality of birth. All regressions include a full set of birth
municipality and birth cohort dummies.

can affect child criminal activity. First, investments in children can increase

their human capital. This will improve labor market opportunities relative

to the returns from crime and will also increase the opportunity costs of

being incarcerated or stigmatized with a criminal record. This has been

argued by Becker and others.?? First, as long as the improvement in labor

market skills is not counteracted by improved effectiveness in crime the

increase in human capital will reduce crime. Second, a related channel,

which can be viewed as increasing human capital, is an improvement of

social skills through a better upbringing and reduced paternal crime. It

can also be viewed as increasing the costs of crime.
To pursue these issues we first see if the reform increased children’s

generation educational attainments and labor earnings. Table 10 shows

the effects of father’s reform assignment on years of schooling of their sons

(Panel A) and log annual earnings (Panel B), separated by education levels

2see Becker (1981), Lochner (2004), Freeman (1999)
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of their grandfather. None of the estimates for the child generation are
significantly different from zero or economically large.3°
Table 10: Reform effects on years of schooling and log an-

nual earnings for sons of the generation directly affected by
the reform

0 @) ®
Sample: All Low educ High educ
Panel A

Dependent variable: Son’s years of schooling

Reform father -0.021 0.024 -0.015

(0.032) (0.036) (0.057)
Observations 325,766 143,729 64,948
Panel B

Dependent variable: Son’s log annual earnings 1991-2006

Reform father -0.201 0.008 -0.648
(in %) (1.351)  (1.673) (2.291)
Observations 2,742,450 1,897,526 844,924

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Estimates in
panel B are scaled by 100. Robust standard errors in parentheses, clustered
by father’s birth municipality; all regressions include a full set of birth munic-
ipality and birth cohort dummies of father. The sample are sons of fathers
born 1945-1955. The sons have to be born before 1982. In Panel A the
dependent variable is years of schooling measured in 2006, such that indi-
viduals born before 1982 should have finished their education. Panel B uses
a panel of log annual earnings covering the years 1991-2006, but excluding
2003. All regressions include a full set of birth municipality and birth cohort
dummies of father, as well as year fixed effects, this set of variables is de-
noted as X;, m. The specification in Panel B, column 1 equals: log(earn); =
a+ B1Reform; 5 + B2 (loweduc); ¢ + B3X; + Ba(loweduc); g¢ * X; 5 +¢€; 5.

To sum up, we did not obtain evidence that educational attainments

and labor earnings increased for sons in the child generation, which are

30We restricted the sample of sons in those estimations to be born before 1982. Al-
tering this age threshold by excluding successively younger cohorts lead to the same
results, both for the education estimations as well as for the earnings estimations. In
addition, we used specifications including trends of sons’ birth cohorts interacted with
fathers’ birth cohorts, trends of fathers’ birth cohorts interacted with municipality dum-
mies for years of implementation of the reform, neither showed a different result from
the ones presented in Table 10. Furthermore, instead of using years of schooling we
estimated whether father’s reform assignment had an impact on whether sons reached
at least vocational education, secondary schooling/ secondary schooling plus one year
or a university /college degree. We found no impact.
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mechanisms for reduced criminality in this generation. However, increased
parental resources can very well improve parental quality increasing the
psychic costs of participation in crime, without necessarily changing labor
market returns. In this case we can expect a reduction in crime without

necessarily observing other improvements, such as earnings.

6.5.2 Fertility

The reform could affect fertility behavior by reducing the total number of
children, increasing the age of first birth or changing the spacing of births,
all of which could affect the time and monetary resources invested in kids.
It could also decrease unwanted pregnancies and births.®' In Table 11
we consider some of these possibilities. We estimate the impact on ever
having a child, on the number of children and on the age for the first child.
From a point estimate perspective all coefficients imply an improvement
in the quality of children, with the strongest effect being the age at first
birth. However, the effects are not significant at conventional levels. The
only highly significant result is the number of children associated with
teenage fathers.* However, since only 1.7 percent of men father children as
teenagers and, more importantly, the reform only decreased this probability
by between 0.2 and 0.3 percent, this is not enough to explain a large part

of our results, although it does go in the right direction.

6.5.3 Mobility

A further potential channel for the improvement of child outcomes may
come from improved neighbourhoods and peers. Indeed such a possibil-

ity was an important motivation for "Move to Opportunity" (see Kling,

31Previous studies provide evidence that unwanted or unplanned children might be
more likely to become offenders, see Donohue and Levitt (2001) and Hunt (2006).

32The results for women are qualitatively the same, the only difference is that women
who were assigned to the reform are less likely to ever have a child on a 10 percent
significance level.
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Table 11: Estimation of the effects of the reform on the probability of ever having
a child, the number of children, the age at birth of first child and the probability of
teenage paternity.

Dependent variables: FEver child Number children Age birth first child Teenage

Specification LP Poisson Neg binomial LP
(x100) (x100)

Sample: Men born 45-55

Average dep var 0.813 1.896 27.054 0.017

Reform -0.093 -0.004 0.106 -0.263**
(0.185) (0.007) (0.075) (0.106)

Observations 622,583 622,583 505,679 622,583

Sample: Men born 45-55 with low educated fathers

Average dep var 0.822 1.912 26.524 0.019

Reform -0.096 0.001 0.064 ~0.210%*
(0.273) (0.010) (0.048) (0.100)

Observations 264,679 264,679 217,517 264,679

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Effects in column 1 and 4 scaled by 100. Robust
standard errors in parantheses, clustered by birth municipality. All estimations include a full set of municipality
dummies and cohort dummies.

Liebman, and Katz (2007)). To investigate whether the parent generation
moved to better neighbourhoods following the reform we classify all mu-
nicipalities according to their average income in 1960, i.e. before anyone
affected by the reform entered the labor market.3?

Table 12 shows results for: indicator variable if individual lives in a
different municipality in 1991 compared to their birth municipality in col-
umn (1); indicator variable if individuals moved from a lower than median
income birth municipality at 1960 levels to a higher than median income
municipality at 1960 levels in 1991 in column (2); the reversed direction
from high to low income municipalities in columns (3); and if individu-
als moved from or remained in a municipality with the same 1960 income

classification in columns (4) and (5).

33Details on the classification of municipalities is provided in the Appendix.
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The results of these estimations show no significant impact of the reform
on moves from or to low income municipalities and no significant impact of
moves at all. Although the peer group may have improved through better
education this was not further reinforced by moving to different/better

neighborhoods.

Table 12: Reform effects on mobility of individuals in cohorts directly affected by the
reform, by income levels of municipalities before the reform
(1) (2) (3) (4) (5)
Dependent variables: Moving Low to High High to Low Low to Low High to High
Panel A: Men born 45-55

Reform -0.562 -0.098 -0.024 0.098 0.024
(x100) (0.666) (0.288) (0.226) (0.288) (0.226)
Observations 591,425 591,425 591,425 591,425 591,425

Panel B: Women born 45-55

Reform -0.809 -0.055 -0.006 0.055 0.006
(x100) (0.756) (0.331) (0.320) (0.331) (0.320)
Observations 611,142 611,142 611,142 611,142 611,142

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Effects are scaled by 100, robust standard errors, clustered
by municipality of birth in parantheses. All regressions include a full set of birth municipality dummies and birth cohort
dummies of individual. The dependent variables indicated on top of each column are defined as indicator variables
indicating if the individual has moved away from their birth municipality by 1991 (column (1)), moved away from a
lower or higher than median income municipality to a lower or higher than median income municipality (column (2)-
column (5)). Income levels are measured in 1960, before the reform was implemented. Codes of birth municipalities are
transformed into those that they correspond to from 1976 onwards. Low to low/high to high include both cases where
individuals move to another municipality by 1991 that also was of lower/higher than median income in 1960, and those
who remain in the same municipality.

6.5.4 Father as a role model

Section 5 showed a very strong association between father’s criminal behav-
ior and that of the son. As shown in Table 3, among convicted fathers the
probability of the child being convicted is higher by 15 percentage points, or
more than 60 percent. For prison sentences the association is even stronger:
if the father has been convicted to a prison sentence, the probability that

the son is also convicted to prison is higher by more than 290 percent. We
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cannot establish the extent to which this relationship is causal. However,
we note that the reform did decrease fathers’ crime and improved their ed-
ucational outcomes. So a possible channel is that fathers who went through
the reform are better role models with improved education and lower crime

rates.

6.5.5 Women and the effect of the reform

When we look at whether there is an effect of women going through the
reform on their child’s criminal activity we find no effect; yet the reform
did not increase their earnings or their educational attainment, since in the
later cohorts of women included here educational attainment had increased
beyond the compulsory level anyway. Moreover women commit only a
fraction of the crimes that men commit (1/5th) so there is much less scope

for improving them as role models.

7 Conclusions

Educational reforms have been studied extensively for their impact on ed-
ucational attainment and labor market outcomes. However, they can also
have other important effects such as improvements in health and reduction
in crime, which have been documented in the literature. Here we inves-
tigate the intergenerational effects that education can have on crime, by
exploiting an important reform and the rich administrative data available in
Sweden, linking three generations of individuals. Establishing these longer
term persistent effects is crucial for our understanding of the real benefits
of such interventions. In an earlier paper Meghir and Palme (2005) demon-
strated that the reform we use here, had substantial effects on educational
attainment and earnings, particularly for those with low educated parents.

Using administrative data that compares individuals of the same co-
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horts, but educated under different systems, we find strong negative and
significant effects of the reform on crime. Thus, for the youngest cohorts,
born between 1954 and 1955, the point estimate suggests a 1.3 percentage
points, corresponding to 5 percent decrease in the probability of being con-
victed from being assigned to the post reform school system. In the group
from homes with low educated fathers the effect seems to be somewhat
larger, which is consistent with a larger effect on educational attainment.

The striking result of this paper, however, is the effect of the reform on
the sons of those originally affected: there is a significant effect of paternal
assignment to the reform on the probability of being convicted correspond-
ing to an average reduction in crime of about 2.5 percent.

We investigate the role for five different channels through which the
intergenerational effect of education on can operate. We find empirical
support for two of these: increased parental resources and improved pa-
ternal role models. The supporting evidence for the former is that men’s
earnings increased due to the reform; moreover these men also married
higher earning women. The support from the second is necessarily more
circumstantial: first we note a very large correlation between father and
son criminal activity, part of which we expect to be a causal link; second
father’s criminal activity declined. We interpret this as implying that the
improved behavior of the father affects child behavior. The persistent inter-
generational impact of the reform shows the potential of education policy

to induce broader social change.
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8 APPENDIX

8.1 Reform Appendix

Table 13: Quantitative development of the comprehensive school experiment 1949
to 1962.

Year Municipalities Number of Number of
Cumulative Number  Percentage share classes students

1949/50 14 1.3 172 2 483
1950/51 20 1.9 379 7529
1951/52 25 24 682 14 635
1952/53 30 2.9 1 009 22 725
1953/54 37 3.5 1525 35 784
1954 /55 46 4.4 2 516 61 498
1955/56 59 5.6 3 394 84 941
1956 /57 71 6.7 4 393 109 694
1957/58 96 9.1 5 702 143 370
1958/59 142 13.5 8 036 196 343
1959/60 217 20.6 11 191 266 042
1960/61 295 28.0 14 283 333 094
1961/62 415 39.4 18 665 436 595

Note: The 1952 division of municipalities (total: 1 052). Source: Marklund
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8.2 Data appendix

Table 14: The Sample

Number observations

All Male

Female

Parent generation:
Cohorts 1945-1955

Father’s education available
Of which low educated father
Percent

1,340,857 685,056

881,742 452,433
560,273 287,396
63.54 63.52

655,801

429,309
272,877
63.56

Children generation:
All children of parent generation

Paternal grandfather’s education available
Of which with low educated grandfather

Percent

Maternal grandfather’s education available
Of which with low educated grandfather

Percent

1,621,758 833,564

802,451 412,619
511,980 263,319
63.80 63.82

836,632 430,357
538,228 276,779
64.33 64.31

788,194

389,832
248,661
63.79

406,275
261,449
64.35

Notes: We only present the number of observations that are available on father’s and grandfa-

ther’s education level, because we will condition on father’s or grandfather’s education level in

the analysis. We only have information on the highest level of education for those individuals

that are not older than 60 years in the year of the 1970 census. We report the number of indi-

viduals in each sample, the number of individuals for which we have information on the highest

level of education on their fathers or grandfathers and the share of those for which we have

this information with the lowest education level. For the children generation with low educated

grandfathers on their father’s side of the family, we consider those children whose father was

born between 1945 and 1955. For the children generation with low educated grandfathers on

the mother’s side of the family we consider those whose mother was born between 1945 and

1955.
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Table 15: Number of all convictions in Sweden between 1981-2008

All Male Female

Number of convicted persons 1,249,569 966,790 282,779
Number of persons convicted to prison 366,639 344,919 21,720

Number of convictions in total 3,014,811 2,534,337 480,474
Number of prison sentences in total 1,204,711 1,115,428 89,283

Convictions by age groups

age 15 -24 1,128,125 950,413 177,712
age 25-34 710,177 605,445 104,732
age 35-44 577,603 483,821 93,872
age 45-54 355,306 206,971 58,425
age 55-64 161,367 133,788 27,579
age 65-80 76,296 59,138 17,158
age > 80 5,757 4,761 996

Notes: 78% to 85% of the convictions are males.

Table 16: Data on all suspected crimes in Sweden between 1991-2009.
Sons of men or women born 1945-1955.

Number of persons suspected for a crime 1991-2009

All crimes Excluding traffic Excluding some traffic
Sample: Sons of men born 45-55

129,683 117,279 124,487
Percent of sample 20.95 18.94 20.11
Sample: Sons of men born 45-55 with low educated father

54,542 48,888 52,222
Percent of sample 20.71 18.57 19.83
Sample: Sons of women born 45-55

133,953 120,748 129,217
Percent of sample 20.50 18.48 19.78
Sample: Sons of women born 45-55 with low educated father

55,210 49,294 129,217
Percent of sample 19.95 17.81 19.78

Notes: The category Excluding traffic excludes all traffic crime categories. All
traffic crime categories are listed in Table 18. The category Excluding some
traffic excludes the traffic crime categories "Driving without a license", "Allowed
driving without license" and "Override provision".
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Figure 2: Life cycle convicted crimes
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Table 17: Persons found guilty of criminal offences, by principal offence

Number of Share, %
convictions, 2009

Crimes against penal code 59,542 42.1
Of which
Crimes against life and health 9,744 6.9
Of which
Murder and man-slaughter 150 0.1
Assault, gross assault 9,268 6.5
Sexual offences 1,090 0.8
Of which:
Rape 256 0.2
Theft, robbery, other offences of stealing 29,393 20.8
Of which:
Theft, gross theft 9,233 6.5
Petty theft 17,953 12.7
Robbery, gross robbery 1,049 0.7
Vehicle theft 824 0.6
Fraud and other dishonesty 3,175 2.2
Crimes inflicting damage 3,316 2.8
Violent threat to public servant 2,544 1.8
Other 10,280 7.8
Crimes to other penal legislation 82,035 57.9
Crimes against the Road traffic offences act 47,020 33.2
Of which
Drunken driving, gross drunken driving 13,253 9.4
Crimes against the Narcotics drugs act 18,525 18.1
Crimes against the Act on smuggling 2,076 1.5
Other 14,414 10.2
All crimes 141,577 100

Notes: Persons found guilty of criminal offences, by principal offence, 2009. Source: Kriminal-
statistik, Réittsstatistisk arsbok, Statistisk arsbok, Statistiska Meddelanden (R 11 SM).
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Table 19: Linear probability estimates of the association between own
education and criminal behavior. Men born between 1945-1955.

Dependent variables Probability conviction Probability prison
p = 0.2531 p = 0.0538

Education Levels

Vocational -0.161 0.031
(x100) (1.190) (0.273)
Upper secondary STATIHFR* -3.928***
(x100) (1.028) (0.287)
Upper secondary + > 1 year -10.549%** -5.113%**
(x100) (0.913) (0.288)
College /University -13.782%+* -5.929%+*
(x100) (0.923) (0.395)
PhD -19.759%** -7.183%**
(x100) (0.713) (0.545)
Observations 684,625 684,625

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Results are scaled by 100. Robust
standard errors in parentheses, clustered by birth municipality. All regressions include a full
set of birth cohort dummies and birth municipality dummies.

8.3 Result appendix
8.3.1 Additional Results - First Generation

To avoid the computational difficulties involved in estimating a logit model
with 1,000 municipality fixed effects and 11 cohorts we use a minimum dis-
tance procedure. We collapse the sample to 10,744 municipality-cohort cells
by computing the log-odds ratio within each cell. For 691 municipality-
cohort cells the proportion of observed crime was zero and hence the
log-odds ratio is not defined. For 108 cells we cannot assign the reform
status, which leaves us with 9,949 municipality-cohort observations. We
then regress the log-odds ratio on the municipality and cohort dummies
as well as on the reform indicator using GLS. Each cell was weighted by

Pe(1 — pe)Ne, where N. is the cell size and p, is the within cell probability

of a conviction. The corresponding marginal effects for different cohorts of
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Table 20: Linear probability model estimates of the association between
parental education and own criminal behavior. Sons of parents born 1945-

1955.
Dependent variables Probability conviction Probability prison
p = 0.2645 p=0.0343
Panel A: Education levels father
Vocational -2.075%** -0.694%**
(x100) (0.214) (0.088)
Upper secondary -8.083%** -2.342%%*
(x100) (0.339) (0.142)
Upper secondary + > 1 year -9.719%** =245
(x100) (0.388) (0.135)
College/University -12.535%#* -2.900***
(x100) (0.463) (0.214)
PhD -13.829%** -3.029%%*
(x100) (0.551) (0.303)
Observations 754,121 754,121
Panel B: Education levels mother
Vocational -4.356%** -1.556%**
(x100) (0.291) (0.102)
Upper secondary -8.119%** -2.648%**
(x100) (0.473) (0.181)
Upper secondary + > 1 year -10.015%** -2.854%**
(x100) (0.381) (0.173)
College/University -12.324%** -3.242%**
(x100) (0.508) (0.230)
PhD -14.553%** -3.443%**
(x100) (1.059) (0.390)
Observations 754,121 754,121

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses,
clustered by birth municipality. Each education level is indicated as a indicator variable. The omitted
education level is the lowest education level combined levels 1 and 2. All regressions include a full
set of birth cohort dummies and birth municipality dummies.
the logit model are presented in Table 21. Table 22 shows the linear proba-
bility model estimates for the dependent variable prison sentence. For this

dependent variable it is not possible to repeat the procedure for the logit

estimation, since the proportion of prison sentences is too small, which
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prevents us from computing the log-odds ratios.

Table 21: Logit estimates of the effects of the education reform on the proba-
bility of ever being convicted; by birth cohort groups, separated by education

level of fathers.

(1) (2) (3) (4) (5) (6)
Cohorts 45-55 50-55 51-55 52-55  53-55 54-55
Dependent variable: having been convicted at least once
Panel A: Sample of all men
Probability conviction  0.253 0.268 0.271 0.275 0.278 0.284
Reform -0.023  -0.284  -0.434 -1.274* -0.999  -1.395
(x100) (0.281) (0.422) (0.500) (0.654) (0.911) (1.361)
Percentage change -0.091 -1.057  -1.598 -4.639 -3.591 -4.916
Share convicted
Observations 622,583 319,093 263,592 210,399 157,155 103,761
Panel B: Sample of men with low educated father
Probability conviction  0.234 0.252 0.255 0.259 0.263 0.269
Reform -0.022  -0.272  -0417 -1.227* -0.965  -1.351
(x100) (0.271)  (0.405) (0.480) (0.630) (0.879) (1.318)
Percentage change -0.093 -1.081 -1.633 -4.741 -3.666 -5.015
Share convicted
Observations 264,679 150,620 125,952 101,266 76,207 50,222

Notes: Significance levels ¥** p<0.01, ** p<0.05, * p<0.1. We report maginal effects of a logit estimation,
scaled by 100. Robust standard errors in parantheses, clustered by municipality of birth. All regressions

include a full set of birth municipality and birth cohort dummies.

8.3.2 Additional Results - Children Generation

When we collapse the data set by cohort-municipality level as a first step

to estimating the logit model, we do it by father’s cohort-municipality

level which gives us 10,607 cells for the father’s sample, and 10,247 for

the sample with low educated paternal grandfathers. For the specification
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Table 22: Estimates of the effects of the education reform on the probability of ever being
convicted to a prison sentence; by birth cohort groups, separated by education level of
fathers.

Cohorts 45-55 50-55 51-55 52-55 53-55 54-55

Dependent variable: indicator for having been convicted to a prison sentence at least once

Panel A: Sample of all men

Probability prison conviction  0.054 0.060 0.062 0.063 0.064 0.066

Reform -0.149  -0.064 0.038 -0.097 -0.111 -0.094
(x100) (0.160)  (0.173) (0.192) (0.272)  (0.328) (0.228)
Percentage change -2.770 -1.065 0.617 -1.547 -1.732 -1.416
Observations 622,583 319,093 263,592 210,399 157,155 103,761

Panel B: Sample of men with low educated father

Probability prison conviction  0.051 0.055 0.057 0.058 0.059 0.061

Reform -0.049  -0.158  -0.303  -0.551* -0.778** -1.011
(x100) (0.171)  (0.217) (0.245)  (0.312)  (0.394) (0.716)
Percentage change -0.970 -2.852 -5.316 -9.484  -13.120 -16.574
Observations 264,679 150,620 125,952 101,266 76,207 50,222

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Marginal effects are scaled by 100. Robust standard errors
in parantheses, clustered by municipality of birth. All regressions include a full set of birth municipality and birth
cohort dummies. The reported estimates in both panels are from a linear probability estimation with weighted least
squares for the dependent variable probability of being convicted to a prison sentence at least once. The used weights
are: /z’b(1 — z’b), which are obtained from a first stage OLS estimation.

with mother’s reform assignment we collapse the data by mother’s cohort-

municipality level which leads to 10,647 for the entire sample and 10,324

for the low educated maternal grandfathers sample.
The log-odds-ratio estimates from the logit model translate into a marginal

effect of a 0.646 percentage points decrease in the probability of a convic-

tion, which is very similar to the marginal effect obtained from the linear

probability model (LP column). Hence, the logit model suggests similar to

the linear probability model, that father’s reform assignment significantly

reduces the total share of convicted men by about 2.5 percent.
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As can be seen in Table 24, the results of the linear probability model
for the effects of the reform status of father and mother on the probability

of a prison sentence of sons show no significant effects.

Table 23: Logit estimates of father’s and mother’s reform assignment on the
probability of their sons having ever been convicted.

(1) (2) (3) (4)
Logit Marginal effect Logit Marginal effect
(x100) (x100)
Sample: All All Low educ Low educ

Dependent variable: son has ever been convicted to prison

Panel A: Father’s reform assignment

Probability conviction 0.265 0.265 0.247 0.247
Reform father -0.033** -0.646*** -0.052%** -0.972%**
(0.015) (0.296) (0.020) (0.366)
Percentage change -2.443 -3.938
Observations 563,754 563,754 243,082 243,082

Panel B: Mother’s reform assignment

Probability conviction 0.265 0.265 0.278 0.278
Reform mother 0.012 0.225 0.021 0.419
(0.014) (0.277) (0.018) (0.363)
Percentage change 0.851 1.509
Observations 595,138 595,138 255,075 255,075

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Marginal effects of the Logit estimates in
column 2 and 4 are scaled by 100. Robust Standard errors in parentheses, clustered by municipality of
birth of the father (Panel A) or mother (Panel B). All regressions include a full set of birth municipality
dummies and birth cohort dummies of father or mother.
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Table 24: Estimates of father’s and mother’s reform as-
signment on the probability of their sons having ever been
convicted to a prison sentence.
(1) (2)
Sample: All Low educ
Dependent variable: son has ever been convicted to prison
Panel A: Father’s reform assignment

Probability prison p = 0.034 p = 0.028
Reform father 0.015 0.005
(x100) (0.093) (0.123)
Percentage Change 0.448 0.169
Observations 563,754 243,082

Panel B: Mother’s reform assignment

Probability prison p = 0.034 p = 0.028
Reform mother 0.038 0.004
(x100) (0.093) (0.130)
Percentage change 1.093 0.108
Observations 595,138 255,075

Notes: Significance levels *** p<0.01, ** p<0.05, * p<0.1. Marginal effects
are scaled by 100. Robust Standard errors in parentheses, clustered by
municipality of birth of the father (Panel A) or mother (Panel B). All
regressions include a full set of birth municipality dummies and birth cohort
dummies of father or mother. Presented estimates from a linear probability
model with weighted least squares, the used weights are: /z’b(1 — z’b)
obtained from first stage OLS estimations. Column (1) presents results for
all sons of men or women born 45-55, and column (2) for those sons whose
father or mother has a low educated father.
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8.3.3 Classifying Municipalities

Individuals who were assigned to the reform might be more likely to move
to higher income/lower crime areas later in life. Our strategy to study
this is to use pre-reform municipality income levels from the year 1960
to classify municipalities into lower than median income and higher than
median income municipalities before the reform, since the reform itself may
have affected post reform municipality characteristics.®* Our main focus is
to see whether individuals assigned to the reform are more likely to move
from low to high income municipalities. For this mobility analysis across
municipalities we will use individual information on birth municipalities,
the municipality of residence in 1991 and municipality income levels in
1960. For each individual we will assign the income level of their birth
municipality and whether it was below or above median income in 1960.
Furthermore, we determine where each individual lived in 1991 and assign
the income level of that municipality but at the pre-reform income level in
1960, as well as the according income classification.
This analysis is complicated by the fact that Sweden’s municipalities went
through several reforms between 1953 and 1986 that changed the local
government district division and the numerical codes used in administrative
data. In our data we have 1046 different municipality codes in 1952. By
1986 Sweden’s amount of municipalities was reduced to 286.%°.

The reduction of municipalities was mainly done through merges of
several municipalities. More specifically, 965 municipalities were merged
with neighboring municipalities to build municipalities with one code or

in some cases remained the same. In these cases we are able to assign

34Unfortunately, we do not have crime records on municipality level before 1981.

35 All municipality code changes are taken from the report of Statistics Sweden that
lists all municipality code and administrative division changes between 1952-1986:
Sveriges kommuner aren 1952-1986 Forandringar i kommunindelning och kommunkoder,
SCB Meddelanden i samordningsfragor, Sverige (1986): 5; most changes were finalized
already before 1976
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unique new post-municipality reform codes that correspond to the previous
municipality codes.

However, in a few cases municipalities were split up into several other
communities: 76 of the original 1046 municipalities were split up into 2
different municipalities, and 8 original ones were split up into 3 different
municipalities. For those 84 cases of split ups we cannot determine new
post-municipality reform codes that uniquely correspond to the before 1952
municipality codes. Due to this ambiguity we decided to assign the munic-
ipality code of the municipality with the highest population among those
municipalities into which the municipality was divided.?¢ All together this

process led to the mentioned 298 municipalities by 1986.

For our mobility analysis we use the population weighted average of mu-
nicipality income levels of 1960 for the new 298 municipalities and whether
it is below or above median income. More specifically, the income levels
of the new municipality codes are computed using the 1960 income lev-
els and population sizes of the municipalities that will later build the new
municipalities. We match this information to each individual to assign a
municipality income level according their birth municipality and a munic-
ipality income level according to their municipality of residence in 1991
both as of 1960 levels and according to the new municipality codes. All
birth municipality codes are thus brought in accordance with the new codes
after the municipality reform and those are used for the analysis because
one would obtain a mechanical move of individuals by the changes of mu-

nicipality codes even though individuals did not move.

36When matching the data some municipalities where individuals lived in 1991 did
not appear in our municipality coding because they were split up municipality cases and
the higher population destination was chosen. In these five cases we assign the income
level of the municipality that was not chosen by our rule.
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