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ABSTRACT

Youth Crime and Education Expansion*

We present new evidence on the causal impact of education on crime, by considering a large
expansion of the UK post-compulsory education system that occurred in the late 1980s and
early 1990s. The education expansion raised education levels across the whole education
distribution and, in particular for our analysis, at the bottom end enabling us to develop an
instrumental variable strategy to study the crime-education relationship. At the same time as
the education expansion, youth crime fell, revealing a significant cross-cohort relationship
between crime and education. The causal crime reducing effect of education is estimated to
be negative and significant, and considerably bigger in (absolute) magnitude than ordinary
least squares estimates. The education boost also significantly impacted other productivity
related economic variables (qualification attainment and wages), demonstrating that the
incapacitation effect of additional time spent in school is not the sole driver of the results.
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1. Introduction

A small, but growing, economic literature has presd empirical evidence showing a
negative causal impact of education on crime. Rer Wnited States, Lochner and
Moretti (2004) use variations in compulsory schialving age laws across states to
identify the impact of education on crime, and MacMarie and Vuj (2011) exploit
the raising of the school leaving age across csehartEngland and Wales to do the
same. Both studies uncover a robust and sizalteaeducing effect of education.

In this paper, we also consider the causal impa&dacation on crime, but
adopt a different route to identification. We pmas@ew evidence on the causal
relationship, by studying what happened to crimeaiperiod when the UK post-
compulsory education system was very rapidly expdndlhis large expansion
occurred in the late 1980s and early 1990s andfisigntly raised education levels
across the whole education distribution, therehysmterably reducing the number of
individuals with low education levels in birth cate exposed to the expansion. Our
approach is to think of these cohorts as a ‘tréeatedof individuals whose education
was raised and we can compare their education &amé outcomes with a ‘control’
set of cohorts who did not benefit from the expansi

The education expansion we consider has been dtud@her areas. Blanden
and Machin’s (2004) study focuses on the expansisna key driver of falling
intergenerational mobility. Devereux and Fan (20Kdye also looked at wage effects
associated with the education expansion, showiagdh average it caused men and
women to gain respectively a year or slightly mthv@n a year of education and that
this significantly raised wages. By considering thducation expansion as an

exogenous increase in educational attainment, gregent causal estimates of the

! See also Lochner's (2011) review of empirical workthe non-wage benefits of education where part
of his focus is to review evidence on the crimeeadion relationship.



wage return to an extra year of schooling of albsutpercent for both men and
women.

To preview our results, we also report significanprovements in education
levels for cohorts affected by the education exjgenssiven our focus on crime, it is
important that education improvements occurrechatbottom end of the education
distribution, as this is where its impact is mdastlly to affect offending behaviour. We
spend some time in our empirical analysis showimg to be the case. We then
consider what happened to crime for the treatedrtehelative to the control cohorts
and we show evidence that youth crime fell sigaffity as educational attainment
rose.

We present causal estimates in an instrumentabharisetting, where a 1
percent increase in the proportion of male studeatkices male youth crime by
around 1.9 percent and a 1 percent increase iprb@gortion of men staying on at
school after the compulsory school leaving age ceglumale youth crime by around
1.7 percent. Whilst going in the same directiorsules for women are smaller with
youth crime reductions of somewhere between 1.11a®gercent. For young men, we
also find that education causally reduces botheny@mnd violent crimes.

Finally, we discuss mechanisms underpinning theefeducation relation and
present evidence that the education boost fromresxpa also significantly impacted
other productivity related economic variables (dication attainment and wages). We
interpret this as showing that keeping people endlucation system (incapacitation)
is not the sole driver of the results, becausesthecation boost is also associated with
better, productivity-raising, economic outcomes.

The rest of the paper is organised as follows.i@e& offers a brief discussion

of the relevant literature, with an emphasis onrtezhanisms behind the education-



crime relationship and their implications for oung@rical analysis. Section 3 describes
the nature of the education expansion and the stateces we use. Section 4 first
shows the impact of the education expansion onetheation distribution, before
moving on to report results from a causal analysisthe crime and education
relationship. In Section 5, we consider potentigichanisms underpinning the causal
crime-education relationship by also looking ateotbconomic effects of the education

expansion. Section 6 concludes.

2. Education and Crime: Mechanisms and Implications

Mechanisms

There are number of theoretical reasons why educatn impact on crime. Existing
literature highlights (at least) three main chaangrough which schooling might
affect criminal participation: income effects, aite or risk aversion, and time
availability. We consider each of these three meidmas in turn:

() Income effects operate through education ragycrime by increasing the returns
to legitimate work and/or by raising the opportynitosts of illegal behaviour

(Lochner, 2004; Lochner and Moretti, 2004; Hjalnsars 2008). Empirical work

connecting crime to low wages broadly supports tision (Gould et al.,, 2002;

Grogger, 1998; Machin and Meghir, 2004; Mocan am&l{J2011). However, there is
some counter-evidence that education can alsoaseréhe earnings from crime for
some crime types as certain skills acquired in schan be used when engaging in

criminal activities?

2 Levitt and Lochner (2001) report that males withhier scores on mechanical information tests had
increased offence rates and Lochner (2004) reportse cross-cohort evidence that increases in awerag
education are associated with higher white-coltaest rates (although this finding is not statsitic
significant at conventional levels).



(i) Patience and risk aversion are also mechanigmsugh which education may
impact on crime. Individuals with a lot of patientemd to have low discount rates and
therefore value future earnings more highly as cexgb to individuals with higher
discount rates. Indeed, Oreopoulos (2007) presantence that young people who
drop out of school tend to be myopic and are mopeigsed on immediate costs of
schooling, rather than on future gains from an @ikl year of schooling. Thus, he
argues that dropouts are more predisposed to biskgviour. Similarly, education can
increase patience, thereby reducing the discouatafifuture earnings, and in turn
lowering the propensity to commit crimes. Educatmay also increase risk aversion
and this can increase the weight individuals pgecdéd be attached to a possible
punishment, which consequently reduces crime.

(i) Time spent in education can also have an ichpA ‘self-incapacitation’ effect
was documented by Tauchen et al. (1994) who foumed $pent at school (and work)
during a year to be negatively correlated with pgrebability of arrest that year.
Hjalmarsson (2008) looked at the opposite relatignsstudying the impact of being
arrested and incarcerated before finishing schndhe probability of graduating high
school. Her results suggest that the number ofgibeng caught committing crime
and the amount of time spent in prison both greatlyrease the likelihood of
becoming a high school dropout.

These are likely to be endogenous decisions, héaceb and Lefgren (2003)
instrument days off school with exogenous teactanihg days. Luallen (2006) uses
unexpected school closings driven by teacher strike an instrument for student
absence from school. Both of these papers repere tto be important incapacitation
effects of additional time spent in education oimaral participation. However, they

also report that violent offences increase whileost is in session, a finding that is



attributed to a concentration effécAnderson (2009) also reports evidence for the
United States, based on minimum high school dropges that vary across states, that
keeping youth in school decreases arrest rates.

Implications

After obtaining estimates of the impact of edumatexpansion on crime, an
issue we will face is to interpret them in view tbese potential mechanisms that
underpin the crime-education relation. This is im@ot here as the outcome variable
we will focus on measures convictions of young wdlials aged 16 to 21 and the
education expansion we study substantially incitdlse educational participation of
this age grouf.Our estimates will therefore have a componentchatd be attributed
to the self-incapacitation effect due to certaihats of youths spending more time at
school. It is hard to completely rule out an incafaion effect, but we will present
evidence that try to establish that this may noth®e sole explanationof any crime
reductions that result from education expansion.

A first attempt to consider this comes about beeaiglifferences between our
approach and that of the other existing causalesudochner and Moretti (2004) for
the US and Machin, Marie, and V&ji2011) — MMV (2011) henceforth — for England
and Wales exploit changes in compulsory schoolihgaage laws to identify the
causal impact of an extra year of schooling on icranparticipation. The cohort level
approaches of these papers is methodologically takine one we will adopt, but both
studies are able to mostly rule out any direct-selpacitation effect of education on

crime. They do so by excluding the age group atfédby the extra school year

% The term concentration effect refers to the presesf a large number of youths in an educational
establishment, which may result in an increasebtatviity of violent encounters.

* Whilst we want to study youth crime, the chosee gmup is in part necessitated by data limitations
More specifically, the Offenders Index Databases¢dbed below) is only available until 2002 and we
therefore chose to limit our analysis to the ageugrl6 to 21 in order to have a relatively balanced
panel and enough cohorts around the ones treatdebgolicy. See the Data Appendix for details on
the structure of the OID.



brought about by the policies studied from the sir@ conviction data used. The
findings from these papers are similar and poir{gfiproximately) a 1 percent drop in
male property crime for every 1 percent of a malkort obtaining some educational
qualification as a result of the reforms. Both ssdfind no significant effect on
female offending rates. The impact on male violgimhe is less conclusive and while
Lochner and Moretti (2004) obtain relatively lar@dbeit imprecise) estimates, MMV
(2011) do not find a significant effect of educatian this outcome.

Thus, a first simple way to attempt and disentanglech mechanism is
driving our results will be to benchmark our fingsnto those of MMV (2011). As
their results are ‘net’ of self-incapacitation etie we might expect to see a stronger
effect on male property convictions in our cont@xft studying youth crime and
tentatively attribute some of the difference diletd the extra time spent in school.
Perhaps more relevant will be the interpretatioa pbtential education effect on male
violent offences. Economic theory does not give Imsgpport to the existence of an
income effect mechanism for this type of criminahlviour and this is why MMV
(2011) argued that it was not surprising they fonodmpact of education on violent
offending. There is, however, no reason to assuma¢ violent offending is not
affected via the self-incapacitation channel foutis® We could therefore also
tentatively interpret a connection between younglem@olent convictions and
education as stemming from this mechanism.

A second possible route to investigate the undaglymechanisms of an
education impact on crime is to consider whetherdtiucation boost from expansion

impacted other productivity related outcomes. Ifumeover evidence of this, then we

® For example, Sabates (2010) and Sabates and €irif®008) found evidence of reduced convictions
for both ‘antisocial behaviour’ and burglary whetudying a localised post-compulsory schooling
incentivization scheme in a British context. Thesg@ers do not however investigate which potential
mechanisms are driving these results.



can plausibly rule out that the incapacitation @ffis the sole explanation of a crime
reducing effect of education. For example, if mdrthe changes in youth crime can be
attributed to an income impact of education expamsthis would be reflected in
differences in productivity related measures sughigher qualification attainment,
wages, and unemployment across treated and ndedreahorts.

We will therefore also estimate the causal impalcteducation increases
induced by the expansion on these economic outcofrtes has similarities to the
analysis of wage returns to education expansionechout by Devereux and Fan
(2011) who report significant wage returns assediatvith education expansion,
though they focus on older individuals (aged 2%®) than we will do, and use a
smaller number of years of the Labour Force Sudaa (see the discussion below

and in the Data Appendix).

3. Expansion of the UK Post-Compulsory Educatiost&w

The post-compulsory education system in the UK hagely expanded since the
1960s. Figure 1 shows two post-compulsory educgpiaricipation series between
1960 and 2002: (a) the rate of staying on beyoedctimpulsory school leaving age,
and (b) the higher education age participation xn@aPI).> The Figure shows
increases in both series from 1960 onwards.

A closer look at Figure 1 reveals that the stayingseries appears to have been
on a steadily increasing path (although is suliigstome cyclical variations) from the
start of the series through to the mid-1980s. Hawelvom the late 1980s/early 1990s
there is a rapidly occurring step-change as stagymgates rise much faster, especially

between 1988 and 1992, before plateauing out imikdel990s.

® The API is the proportion of individuals aged un@#& who enter higher education each year.



The increase in university participation is alsoywapid, as shown by the API.
There was a sharp expansion in the 1960s, wheagéearticipation index doubled
from 6 to 14 percent. It then rose marginally fréims level through until the late
1980s, after which it grew even more rapidly thia@ 1960s change. By 2001 it had
reached 35 percent, rising up from under 20 peraethte start of the 1990s.

Figure 1 makes it clear that a very rapid educatigmansion took place in the
late 1980s/early 1990s in the UK, and that it ocmdiat lower and higher parts of the
education distribution. The fact that the stayingrate rose, and hence there were
fewer people leaving school at the compulsory scleaving age of 16, is important
and we will probe the nature and scale of this ghamm more detail with available
micro-data.

It is also worth reflecting on why the expansionpokt-compulsory schooling
took place. Blanden and Machin (2004) emphasisenaim factors. For the expansion
of the post-compulsory sector through increaseylirgiaon rates, they highlight the
change in the school leaving examination systerh tthak place in 1988, with the
introduction of the General Certificate of Secoyd&ducation (GCSE) and the
consequent improvement in examination resultSor higher education (HE)
participation, they discuss increased universityolament in the light of changes in
admissions and in financing, together with the gption of increased wage returns to
HE facilitated by very fast rises in the wage retuto a degree that occurred
throughout the 1980s, as a key part of a genesalini wage inequality (see, inter alia,

Machin and Vignoles, 2005).

" The GCSE examinations are taken at the end ofasteyear of compulsory schooling (at age 16).
Therefore the first affected cohort by this chamges the cohort of students born in 1972. This k|
important to keep in mind when defining treatedartdfor our identification below.



We must finally note that there is no evidenceotw knowledge, that the
political decision to expand educational attainmemas motivated as a response to
particular trends in youth crime rates. It was ailsb specifically combined with other
crime fighting policies aimed at certain age groopsohorts, thus making it a good
potential instrument to study the causal impaadfcation on offending.

Data Description

To study the impact of this education expansioredncational attainment and
crime there are a number of pertinent data issumsrneed to be discussed. The key
issue we face is that no single individual-leveladsource exists to study crime and
education effects working through this policy. Wieid need some means of matching
crime and education data from different sources.

To do so we match at cohort level convictions dataEngland and Wales
from the Offenders Index Database (OID) with edcatiata from the Labour Force
Survey (LFS). The OID contains criminal history aldor offenders convicted of
standard list offences from 1963 and up to 2b@he data (which are described in
more detail in the Data Appendix) are derived fritv@a court appearances system and
are updated quarterly. The Index was created pui@lyresearch and statistical
analysis. Its main purpose is to provide full cnadi history data on a randomly
selected sample of offenders. We have access tod@i®on anonymous samples for
offenders sentenced during four weeks each yearaMte have the entire pre- and
post-court appearance history of these individudésvever, there is no information on
a defendant’s education level in the OID and sodéga needs to be aggregated and

matched to education data from other sources. Aabigantage (certainly relative to

8standard list offences are all indictable or trabffences, plus a few of the more serious summary
offences.



recorded offences data) is that some demograplaacteristics are available in the
OID, notably age and gender.

We therefore calculated offending rates (per 10,000ulation) using Office
for National Statistics (ONS) population data bythbicohort and year, separately for
men and women. In doing so, criminal offences wals® broadly categorised as
property crimes (burglary and theft and handlingstolen goods) and violent crimes
(violence against the person and robbery). Thetmaihg rates can be matched to
education data from other micro-data sources wleshecation measures can be
collapsed into birth cohort by year and genderscell

We constructed education measures for the samie tathorts by year and
gender cells from the LFS. The Data Appendix déssrimore fully how we matched
the OID and the LFS data for the main analysishia paper. Our focus is on youth
crime and so our sample consists of birth cohayésldl6 to 21 born between 1962 and
1982 from OID and LFS data across the 1978 to 20€ period” This ensures the
panel of cohorts is relatively well balanced, esggcaround the years of the policy
intervention (see the Data Appendix for more ds}alil

We focus upon two education measures:

i) the proportion of 16 to 21 year-olds in full #neducation;
i) the proportion of 16 to 21 year-olds who stayad after the compulsory school
leaving age (of 16).

We look at the relationship between youth crime #rese education measures,

using the education expansion as an exogenous shatkve can exploit in order to

identify the causal impact of education on youtimer For this to be a legitimate

° In the early years of the LFS, the survey was riah (in 1975, 1977, 1979, 1981 and 1983), after
which it became annual. Therefore, we imputed \s&afoe missing years by interpolation (see the Data
Appendix).

10



exercise, we need to show that the expansion whghye argued above, was driven
by the reform of the school leaving exams (the mtuwvéhe GCSE system) and a

subsequent rise in higher education participatiaised the education measures that
we look at.

Figure 2 shows the cross-cohort evolution of thwe teducation measures
defined above. The upper Figure shows the propoxiothe cohort still in full-time
education and the lower Figure shows the propoiaging on after the compulsory
school leaving age (of 16). In each of these, thteed line is for women and the solid
line for men. A very clear pattern is present fothbmeasures. For the 1962 to 1971
birth cohorts the education measures slowly riserénso for women than men). The
next four birth cohorts (1972 to 1975) show verpidaincreases. The 1972 birth
cohort was the first to take the GCSE exams in 18@®ereafter, for cohorts born in
1976 and later, the education measures plateaat autigher level.

Thus, it seems that the education expansion cagwery strongly for the 1972
to 1975 birth cohorts. Indeed, Blanden and Macki®04) and Devereux and Fan
(2011) show that this increase also extended themig@ducation participation once
these cohorts became old enough (see also theradidcussion of Figure 1).

Our interest is in whether the expansion impactedtly crime. This is
considered in Figure 3, which shows OID convictiates by gender (measured as
convictions per 10,000 men or women) for the 1962982 birth cohorts. The solid

line shows that male convictions rose for the 19621971 cohorts, but fell very

9 The increases in education illustrated in Figunmay have already begun to slightly accelerate for
older male cohorts born in 1970 and 1971. Indeesl,eBeux and Fan (2011) include these two birth
cohorts in their IV strategy. However, closer ingmn of Figure 2 does reveal that, as expectedgt mo
of the policy impact seems to be concentrated asehurning 16 in 1988 or after when the new
examination system was officially implemented. Weréefore consider cohorts born between 1972 and
1975 as the treated ones throughout our analysiweMer, if we used the Devereux-Fan definition and
included 1970 and 1971 cohorts into the IV stratelgis produced very similar 1V estimates that were
never statistically different than for our prefergpecifications presented here. These are avaifedrh

the authors upon request.
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sharply for the education expansion cohorts, alidrfere slowly after that. The faster
fall for the 1972 to 1975 cohorts is suggestiva afime fall happening because of the
expansion. For women, as shown by the dotted thme,conviction rates are noisier
(owing to there being far fewer female convictionsiit a relatively similar pattern
emerges.

For men, we have big enough sample sizes to atskldown convictions in
those for property and violent crimes. This is don€igure 4. The sharp reduction in
conviction rates is seen for both crime types. Theolutions are slightly different in
that violent convictions seem to rise again after €ducation expansion period but,
based on the descriptive analysis, the notion édatation increased rapidly and that
convictions fell at the same time seems to be #dse.c In the next Section of the paper,
we model this more formally, and use the variationeducation induced by the

expansion to present estimates of the causal ingbactucation on youth crime.

4. Statistical Estimates of the Crime-EducatiotaRenship

Reduced and Structural Forms
We begin our statistical analysis by consideringcation and crime reduced form
models. Formally, these can be represented asMolfor each age, subscript a (16 to

21), and year, subscript t (1982 to 2002), cells:

J
EDy =ag +oyEE, + Z (9, ;COHYL; + @, AGEL) + $3Z 5 + vy
=

(1)

J
Cat =Bo +P1EE, + Z()LleOHéu + )"ZjAGEét) + AgZ g + Oy
=

where ED is education, C is crime, EE denotes dueaion expansion cohorts, where
each reduced form equation containd'@tter polynomial in birth cohort (COH) and

age (AGE) - in most models below we include a ga@cli(J=2) effect in cohort and a

12



cubic (J=3) effect in age. Z is a set of time vagydemographic controls constructed
from the LFS (which are the age-year proportionsioh-white, living in London, and
from Wales), ana andw are equation error terms.

The reduced form parameters in (1) are relatedhto garameters of the

following crime structural form that models the salicrime-education relationship:

J . .
Cu=0,+0,ED, + Z (YleOH at Y 4AGE ) T Vala t ey (2)

=
where the instrumental variable/two stage leastsgu (IV/2SLS) estimate of the

coefficient on the education variable in (2) is thgo of the reduced form coefficients

in (1), 6, =B,/a,.

Reduced Form Estimates

Table 1 shows the reduced form estimates (equétiprfor the two education
variables and for the total conviction rate for emahd female cohorts. The education
expansion cohorts (EE in (1)) are modelled throtigh inclusion of four cohort
dummies, for birth cohorts 1972 through 1975. Egmécification also includes a post-
EE cohort dummy to pick up the plateauing out, snaw the earlier education
Figures. The cohort effects are therefore estimegidive to cohorts born in 1971 or
before (the pre-GCSE examination period).

There are several interesting features of thelteesGonsider those for men
first. The estimated coefficients on the cohort ciigs in the education equations
show significant step changes upwards, going frod3Dto 0.137 from the 1972 to
1975 cohort, for the proportion of students in todort, and then plateauing out at
0.145. The same kind of pattern, going from 0.@28.1.63 and plateauing out at 0.184
is seen for the staying on at age 16 variable. b\ae as thd--tests in the Table

shows, these cohort dummies of the education impadhe reform are strongly

13



significant with largeF-statistics (and associat@evalues of 0.00). This supports use
of the cohort dummy variables as instruments indaesal estimations that we will
discuss in due course.

The conviction rate reduced form also shows a stegge pattern, but this
time the estimated coefficients on the cohort duesnaire negative, going from —0.050
to —0.239, and again showing the plateauing outifeavith an estimated coefficient
of —0.248 on the post-EE cohort dummy variable.il@ihy, the F-statistic testing for
the exclusion of the 1972 through 1975 cohort duesnbieing equal to zero is strongly
significant, with anF-statistic of 10.59 (and associatpevalue of 0.00). We can
therefore conclude that for men, education sigaiftty rose amongst the EE cohorts,
whilst at the same time their conviction rate fell.

For women, the pattern is qualitatively similahefe is evidence of strong
educational improvements, again with significaRtstatistic testing the joint
significance of the EE cohort dummies. However,dhe reduced form is somewhat
weaker than the male one and the hypothesis of jogignificance of the estimated
treated cohort effects can be rejected only abtipercent level. As discussed earlier,
this probably reflects the more infrequent occucesnof female convictions and thus
the noisier data.

Structural Form Estimates

Table 2 shows ordinary least squares (OLS) estisnat the crime-education
association and the causal 2SLS structural fornmaggs (of equation (2)) for male
and female cohorts. The OLS estimates reveal atimegassociation between the
conviction rate and both education measures, fon been and women, though the
estimated coefficients are not significant for womehe causal 2SLS estimates (using

the EE cohort dummies as instruments for the educatariables) are greater in

14



(absolute) magnitude in all cases, and statisyicsiynificant (albeit only at the 5
percent level for women). The 2SLS results showt thd percent increase in the
proportion of male students reduces male youthetay around 1.9 percent and a 1
percent increase in the proportion of men stayingabschool after the compulsory
school leaving age reduces male youth crime byrardu7 percent. Whilst going in
the same direction, results for women are smallgh wouth crime reductions of
somewhere between 1.1 and 1.3 percent resulting &dl percent increases in the
proportion of female students and the proportiofeafales staying on respectively.

Thus, our first conclusion is that we are able dentify a quantitatively
important and strongly significant causal youthm&ireducing effect of education,
especially for young men, working through the ediscaexpansion induced by the
reform of the examination system.
Property and Violent Crimes

In the existing literature, when crimes are broldawn into property and
violent crimes, there is some disagreement abouwtivein one can identify a causal
effect for both (for example, Lochner and Moreft2904, US work reports evidence
for both, whereas the England and Wales analysiMiafv, 2011, only reports a
significant effect for property crimes). In Tablev@ therefore consider property crime
convictions and violent crime convictions sepasat@hese are considered for young
men only, because of the low frequency of femalelewit crime convictions.

Consider first the crime reduced forms in the fefhel of Table 3! For both
property and violent crime convictions we see e kind of pattern as before, with
there being a step change, followed by a plateaouiy The F-statistic of joint

significance is stronger for property than violeritnes.

" The reduced forms for education remain the santkeasnes already reported for males in Table 2.
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Given these estimates, it is not surprising thatideatify a significant causal
effect of education on property and violent crinoevactions amongst young men. The
2SLS estimates in the right panel of Table 3 agralgrge in absolute magnitude, that
is, about 4 to 5 times larger than the correspan@hS estimates. Thus our second
main conclusion is that, for young men, our esteésatncover a causal crime reducing

effect of education for both property and violenine convictions.

5. Effects on Other Economic Outcomes

In Section 2 of the paper, we argued that lookintha impact of education on other
productivity related outcomes gives potential téerout the notion that the only
mechanism at work in explaining the causal impdceducation on crime is an
incapacitation effect. The stronger impacts on npatgperty and violent crimes than
found by MMV (2011) do suggest that increased tspent at school had a direct
impact on criminal behaviour. However, in orderargue that it was or not the only
channel at play, we need to investigate if edunagipansion had an impact on other
outcomes (principally working through what we ldeéltheincome effecearlier in
the paper). To do so, we consider the causal impa&ducation on productivity
related outcomes later in life (when aged 25 tof80pur treated individuals, once the
vast majority have completed their education. Thedpctivity related outcomes we
consider are qualification attainment and wages.

In this Section, we are not forced to carry oabhort level analysis since we
observe both the education variables and the ptimityc related outcomes at

individual level in the Labour Force Survey. Thus @an carry out individual analysis

2 |n an earlier version of this paper, we also @ered unemployment as an outcome. The reduced
form for unemployment was not very strong and wthite estimated effects went in the direction of
unemployment reductions from education expansioa |V results were very imprecise. These results
are available from the authors on request.
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of the relationship between these outcomes anddbeation variables affected by the
education expansion reforthWe consider two education variables we can measture
the individual level: a) whether the individualytd on at school after the compulsory
school leaving age of 16; and b) age left full-tietication.

The upper panel of Table 4 shows reduced forrmesgis for the two education
variables and for qualification attainment andv@ges (both weekly and hourly). As
with the earlier, cohort-based analysis, the edoicatariables are strongly related to
the 1972 to 1975 cohort dummies, with the same-gpepattern across cohorts, and
then a plateauing out, being observed. AgainRfests of joint significance of the
cohort dummies are sizable.

There are also strong, similarly structured, reduforms for qualification
attainment (here measured as whether an indivishiglachieves a low qualification -
see the Data Appendix for precise details) and wdlgeth weekly and hourly). The
probability of achieving a low qualification fallcross the cohorts and then plateaus
out, whilst wages significantly improve.

The lower panel of Table 4 shows OLS and 2SLS ed&mof the relationship
between the productivity related outcomes of irger@nd the education variables
where (in the case of 2SLS) the education expansadort dummies are used as
instruments. We identify a causal impact of inceglasducation due to the expansion
that significantly reduces the probability of leayischool with low qualifications and
boosts both weekly and hourly earnings.

It is interesting that the 2SLS estimates for digaltion attainment and wages,

as with the earlier crime results, are 2 to 3 titaeger in (absolute) magnitude than the

3 1n terms of the actual empirical specificatioristmeans that we are no longer restricted to age-ye
cells (subscript at in the models above) and cak & the individual outcomes in a particular y@sith

the generic subscript it). Moreover we can now digeamies for the demographic controls (i.e., being
non-white, living in London, or from Wales) ratitan age-year proportions used before.

17



least squares results. We read these as showingdaqbivity enhancing effect of the
extra time spent in education because of the eiucakpansion. Thus, we conclude
that this productivity increasing aspect of theaadion expansion means that we can
rule out the notion that the only mechanism undwpig the significant crime

reducing impact of education is incapacitation.

6. Conclusions

In this paper, we revisit the small, but growingpeomic literature on the causal crime
reducing effect of education. We adopt a diffenenite to identification compared to
the papers using raisings of the compulsory sclemling age. Instead, we study an
expansion of the post-compulsory education systeat occurred in the UK for
cohorts of young people born between 1972 and 176 faced a change in the
school leaving examination system in 1988 when tieaghed the compulsory school
leaving age. This reform significantly expanded tmember of individuals who
participated in post-compulsory education as fullet students who stayed on after the
compulsory school leaving age.

We use this variation in post-compulsory educagarticipation to identify the
causal impact of education of crime. For young mexreport a strong crime reducing
effect of education, which is bigger in (absolutgggnitude than that implied by least
squares regressions. A 1 percent increase in thygogion of male students reduces
male crime by around 1.9 percent and a 1 percen¢ase in the proportion of men
staying on at school after the compulsory schoavileg age reduces male crime by
around 1.7 percent. We also find crime reducingatff for young women, though

these are smaller with crime reductions of somewbetween 1.1 and 1.3 percent. For
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young men, we also find that education causallyuced both property and violent
crimes.

Finally, we also find that the education boost frexpansion significantly
affected other productivity related economic vadeab(qualification attainment and
wages), which we interpret as saying that keepiegpfe in the education system
(incapacitation) is not the sole driver of the tesuRather, over and above the
incapacitation effects that exist, there is alspr@ductivity enhancing aspect of the
increased time spent in post-compulsory educatian has a direct crime reducing

impact.
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Figure 1:
Changes in Post Compulsory Education Participatiofirom 1960 to 2002
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Notes: Staying On measures the percentage of atcohmdividuals in England and Wales who are

aged 16 in a certain year and who are enrolledilintime education (data from the Department for

Education and Skills (DfES) are kindly provided Bgmon Clark). The API is the Age Participation

Index and is the percentage of individuals in Endlaand Wales aged under 21 who enter higher
education each year (data from DfES — note thaethes a change in how this index was calculated
from 2002 onwards and the series stops here in fi0donsistency). The vertical line marks the 1988
introduction of the GCSE examination system.
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Figure 2: EducationMeasures by Cohort
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Source: The Labour Force Survey. Authors’ calcatai The two vertical lines (i.e., 1972 to 1975
inclusive) denote the education expansion cohorts.
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Figure 3:
Conviction Rates for Individuals Aged 16 to 21 by Ghort and Gender
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Source: The Offenders Index Database. Authors'utations. The two vertical lines (i.e., 1972 to %97
inclusive) denote the education expansion cohorts.
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Figure 4.
Property and Violent Conviction Rates for Men Agedl6 to 21 by Cohort
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Source: The Offenders Index Database. Authors'utations. The two vertical lines (i.e., 1972 to %97
inclusive) denote the education expansion cohorts.
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Table 1: Education and Crime Reduced Forms — Men ahWomen

Men, Aged 16-21, Born 1962-1982

Women, Aged 16-Birn 1962-82

Education
Reduced Forms

Crime

Reduced Form

Education
Reduced Forms

Crime

Reduced Form

Proportion Proportion Log(Total Pronortion Proportion Log(Total
Stlﬁ)dents Staying on Conviction StSdents Staying on Conviction
After 16 Rate) After 16 Rate)
Cohort 1972 0.031 0.028 -0.050* 0.020* 0.012 -0.015
(0.019) (0.0242) (0.030) (0.012) (0.015) (0.063)
Cohort 1973 0.067*** 0.055*+* -0.122%** 0.071** 0.061*** -0.082
(0.016) (0.019) (0.041) (0.012) (0.017) (0.063)
Cohort 1974 0.106*** 0.112%* -0.080* 0.106*** 0.098*** -0.222%**
(0.020) (0.024) (0.046) (0.016) (0.023) (0.073)
Cohort 1975 0.137*** 0.163*+* -0.239%** 0.133** 0.153** -0.112*
(0.025) (0.031) (0.039) (0.019) (0.022) (0.059)
Post-EE Cohort 0.145%* 0.184*** -0.248*** 0.139*** 0.171%* -0.238**
(0.028) (0.031) (0.039) (0.023) (0.025) (0.087)
glgTﬁl‘;‘fcgfnig'gtf Conort 15.32 9.64 10.59 18.27 16.05 2.41
1972, 1973, 1974, 1975 [p=0.00] [p=0.00] [p=0.00] [p=0.00] [p=0.00] [p=0.05]
Cubic in Age Yes Yes Yes Yes Yes Yes
Quadratic in Cohort Yes Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes Yes
Sample Size 125 125 125 125 125 125

Notes: Standard errors in round parentheses. &ntF *** respectively denote significance at the 3@r 1 percent level. The demographic controls

included in all specifications for each cohort-agél are: proportion non-white, proportion living lLondon, and proportion living in Wales.
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Table 2: OLS and 2SLS Results — Men and Women — TatConvictions

Aged 16-21, Born 1962-82

Men - Women -
Log(Total Log(Total
Conviction Rate) Conviction Rate)
-0.427*** -0.220
oLS
Proportion (0.162) (0.299)
Students 2SLS -1.886*** -1.302**
(0.503) (0.541)
-0.390*** -0.183
OLS
Proportion Staying (0.126) (0.247)
on After 16 poLs 1,743 -1.009*
(0.498) (0.473)
Cubic in Age Yes Yes
Quadratic in Cohort Yes Yes
Demographic Controls Yes Yes
Sample Size 125 125

Notes: Standard errors in round parentheses. &ntk *** respectively denote significance at the 3@r
1 percent level. The demographic controls includedall specifications for each cohort-age cell are:
proportion non-white, proportion living in Londoand proportion living inWales.
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Table 3: Crime Reduced Forms, OLS and IV Results Men — Property and Violent Convictions

Crime Reduced Forms OLS and 2SLS Estimates
Log(Property Log(Violent Log(Property Log(Violent
Conviction Rate) Conviction Rate) Conviction Rate) Conviction Rate)
Cohort 1972 ('8 '83‘,‘63) '(%%gg) 10.439% 0.371
' ' OoLS (0.191) (0.245)
-0.117** -0.121%* Proportion
Cohort 1973 (0.049) (0.046) Students
2SLS -1.931%** -1.417%=
-0.069 -0.107**
Cohort 1974 (0.054) (0.051) (0.540) (0.504)
Cohort 1975 '0('0234115) '0('0182 " 10.382%%> 0,442+
' ' oLS (0.147) (0.208)
) . ) o Proportion
Post EE Cohort 0(02825) (()615’52) Staying on
) ) After 16
F-Test of Joint 951 281 2SLS -1.797%** -1.259**
Significance of Cohort [ _'0 00] [ _'0 03] (0.542) (0.503)
1972, 1973, 1974, 1975 P=5 P=5
Cubic in Age Yes Yes Yes Yes
Quadratic in Cohort Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
Sample Size 125 125 125 125

Notes: Standard errors in round parentheses. antf *** respectively denote significance at the 3@r 1 percent level. The demographic controltuthed in
all specifications for each cohort-age cell areportion non-white, proportion living in London,aproportion living in Wales.
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Table 4: Qualification Attainment and Wages - Men Aged 25-30

Men, Aged 25-30, Born 1962-1982 - LFS 1993 to 201

. Staying On Age Left Low Log(Weekly Log(Hourly
Panel A: Reduced Forms After 16 School Qualification Wages) Wages)
0.025** 0.232% -0.026% 0.025* 0.027%
Cohort 1972 (0.007) (0.046) (0.006) (0.013) (0.013)
0.043%* 0.350% 20,0474+ 0.050% 0.061%
Cohort 1973 (0.009) (0.056) (0.009) (0.012) (0.014)
0.104%* 0,597 -0.068++* 0.057% 0.084%
Cohort 1974 (0.009) (0.063) (0.009) (0.011) (0.014)
0.141 % 0.713% L0.071%% 0.084% 0.111%
Cohort 1975 (0.009) (0.063) (0.011) (0.014) (0.016)
0.167+* 0.693% -0.062++ 0.084% 0118+
Post EE Cohort (0.013) (0.081) (0.010) (0.015) (0.018)
F-Test of Joint Significance of 95.23 43.08 17.76 11.57 14.88
Cohort 1972, 1973, 1974, 1975 [p = 0.00] [p=0.00] [p=0.00] [p=0.00] [p = 0.00]
Sample Size 271,192 271,192 265,299 50,753 49,369
Panel B: OLS and 2SLS
oLs 20,359+ 0.208% 0.273"
. (0.004) (0.007) (0.007)
Staying On After 16 hsLS -0.521%* 0.479%+* 0.670%**
(0.055) (0.095) (0.104)
oLS -0.104%+ 0.042% 0.054%
(0.001) (0.001) (0.001)
Age Left School poLs -0.102%%+ 0.099++* 0.131%+*
(0.008) (0.016) (0.018)

Notes: Standard errors clustered by age and camadund parentheses. *, ** and *** respectivelyni¢e significance at the 10, 5 or 1 percent lexdl.
specifications include a cubic in age and a quadiat cohort. They also include dummies for beimgn+white, living in London, and living in Wales.
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Data Appendix

A.1 The Offenders Index Database (QID

Our analysis uses Offenders Index Database (OI)fdam 1978 to 2002, which
we match to Labour Force Survey (LFS) data for BEmgland Wales by age cohort and
survey year. The version of the OID to which weéaecess holds criminal history data
for offenders convicted of standard list offencetween 1963 and 2002. Standard list
offences are all indictable or triable either wdfences, plus a few of the more serious
summary offences. Standard list class codes ar@wgein the Offenders Index (Ol)
codebook. The data are derived from the Court Amres system and are updated
quarterly.

The data set holds anonymous samples (of 4 week&€ath year. The selection
of offenders is from analysis of the court appeegagiata using the date to select relevant
offenders. Selection of offenders occurs where thegyeared in court during the first
week in March, the second week in June, the thedlnn September and the third week
in November:*

Matching OID to ONS population data, we calculabdé&énding rates (per 10,000
population) by age cohort and year, separatelyrfen and women, using date of birth
and gender variables. Criminal offences have beeadby categorised as property crimes
(burglary and theft and handling stolen goods) aietent crimes (violence against the
person and robbery), using categorisation in thier@e Class Code of variabfEsThe
total conviction rate we use is the sum of the t¥e focus on youth convictions for

individuals aged 16 to 21 years old enabling usawee a reasonably well balanced panel

% The first week in any calendar month is the weéleng the Monday is the first Monday in that month.
!> We do not consider sexual offences since thereemefew of them and their relationship with edtima
is contrary to that of most other crimes (as indase of rape in Lochner and Moretti, 2004).
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around the policy years (from the 1988 introduct@inthe GCSE onwards) since the
cohorts studied were born between 1962 and 1982.
The data structure for men and women, with meariseofotal conviction rate per

10,000 population, as well as property and viotamtviction rates, are presented in Table

Al.
Table Al: Offenders Index Database (OID) — Desorgs
OID Age Men, Total Men, Men, Women, Total Women, Women,
Year Range Convictions Property  Violent Convictions  Property  Violent
1978 16-16 44.11 39.60 451 5.09 4.32 0.77
1979 16-17 45.22 38.27 6.95 7.03 6.24 0.79
1980 16-18 50.44 41.49 8.95 8.50 7.70 0.80
1981 16-19 54.31 45.46 8.85 7.28 6.66 0.62
1982 16-20 63.71 54.06 9.65 8.80 8.14 0.65
1983 16-21 57.97 49.01 8.96 8.03 7.17 0.87
1984 16-21 61.56 52.78 8.79 8.52 7.79 0.73
1985 16-21 60.74 51.53 9.21 8.58 7.93 0.65
1986 16-21 53.39 44.71 8.68 7.27 6.56 0.71
1987 16-21 69.41 59.97 9.43 7.43 6.70 0.72
1988 16-21 65.11 55.23 9.88 7.25 6.29 0.96
1989 16-21 57.74 47.54 10.20 7.55 6.48 1.07
1990 16-21 60.03 50.52 9.51 7.81 6.93 0.88
1991 16-21 61.58 53.23 8.35 8.14 7.31 0.83
1992 16-21 59.99 51.13 8.87 7.68 6.70 0.99
1993 16-21 53.12 43.49 9.62 6.69 5.90 0.79
1994 16-21 50.84 41.34 9.50 6.83 5.94 0.88
1995 16-21 48.87 41.14 7.73 6.40 5.79 0.62
1996 16-21 45.53 37.71 7.81 6.06 5.51 0.55
1997 16-21 46.24 37.17 9.06 6.94 6.06 0.88
1998 16-21 43.76 35.68 8.08 6.76 6.11 0.65
1999 17-21 44.11 35.66 8.45 7.85 7.13 0.72
2000 18-21 43.32 35.04 8.28 9.15 8.35 0.80
2001 19-21 41.82 33.44 8.38 8.51 7.84 0.67
2002 20-21 38.73 30.72 8.01 7.31 6.76 0.55

Note: There was an unexplained jump in the numib@oavictions recorded in 1999 in the OID, so that
year is interpolated using cohorts between 1998 20@0. Dropping this year from our sample yielded
similar results to the ones reported in the maidybaf the paper.

A.2 The Labour Force Survey (LFS)
The LFS began in 1975 and was initially a bianrawavey (up to 1983), after

which it became annual (up to 1991) and has sirm®rbe a quarterly (since 1991)
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sample survey of households living at private askis in the United Kingdom. Its
purpose is to provide information on the UK labooarket that can then be used to
develop, manage, evaluate and report on labourehg@ddicies. It is conducted by the
Office for National Statistics (ONS)

For the purposes of this paper, we make use ofdistinct sets of LFS data,
restricted to individuals in England and Wales:

1) Cohort level averages (weighted by individualigis) from 1978 to 2002, matched to
OID data in order to analyse the impact of educagiopansion on youth crinté.

i) Individual data from 1993 to 2010 to investigahe effect of the policy on later life
outcomes for the same cohorts.

The first set of LFS data is mainly used to obtawerages of educational
attainment levels by cohort in order to estimatii@cimpact of the expansion policy.
The two measures of education for our individuglsdal6 to 21 and born between 1962
and 1982 were defined as:

- ‘Student’: Individual was still enrolled at sch@a the time of survey.

- ‘Staying On’: Individual is still enrolled in sobl and is older than 16 or has left
full time education after that age.

Table A2.1 below describes the education measwyrgsdr, age range, and gender.

Table A2.1: LFS 1978-2002 — Descriptives

LES Age Men,. Men,. Womep, Women,
Year Range Proportion Proportlon Proportion Prop_ortlon
Students Staying On Students Staying On
1978 16-16 0.713 0.713 0.672 0.672
1979 16-17 0.521 0.562 0.473 0.511
1980 16-18 0.413 0.471 0.417 0.481
1981 16-19 0.327 0.395 0.360 0.452
1982 16-20 0.293 0.399 0.320 0.466

'8 |n the early years when the LFS was biannual,nterpolate data for missing years.
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1983 16-21 0.264 0.407 0.289 0.484

1984 16-21 0.267 0.412 0.279 0.494
1985 16-21 0.250 0.407 0.276 0.486
1986 16-21 0.250 0.411 0.270 0.492
1987 16-21 0.271 0.431 0.276 0.498
1988 16-21 0.267 0.426 0.284 0.505
1989 16-21 0.270 0.429 0.290 0.505
1990 16-21 0.291 0.452 0.325 0.525
1991 16-21 0.322 0.479 0.344 0.558
1992 16-21 0.371 0.542 0.395 0.611
1993 16-21 0.404 0.581 0.434 0.649
1994 16-21 0.438 0.616 0.450 0.676
1995 16-21 0.438 0.641 0.464 0.695
1996 16-21 0.434 0.636 0.458 0.692
1997 16-21 0.423 0.639 0.459 0.697
1998 16-21 0.431 0.636 0.471 0.702
1999 17-21 0.367 0.612 0.396 0.677
2000 18-21 0.316 0.605 0.344 0.668
2001 19-21 0.275 0.597 0.284 0.648
2002 20-21 0.253 0.588 0.263 0.633

Note: In the early years of the LFS, the survey biasnual (in 1977, 1979, 1981 and 1983),
after which it became annual. For the early missiegrs (1978, 1980, and 1982), we impute
values by cohort by generating averages betweepréwous and next year.

The second use of the LFS comes from our inteneta effect of the education
expansion on productivity related outcomes laterthe lives of the cohorts that
experienced this education expansion. Wage infoomatas first reported in the first
guarter of 1993 and the data is available up toldkse quarter of 2010. Since all the
information necessary for this part of the analysucation and outcomes) is available
within the LFS, we can use individual micro infotima here rather than using cohort

level averages. The variables we look at are:

- ‘Staying On’: Individual left school after theropulsory age of 16
- ‘Edage’: Age individual left full time education

- ‘LowQual’ Left school without obtaining an intermti@te qualification

- ‘Wkearn’: Gross weekly earnings

- ‘Hrearn’ Gross hourly earnings (i.e. weekly eags / hours worked)
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The sample of individuals is restricted to malemdzetween 1962 and 1982, aged 25
to 30, but observed in later LFS years, which gpoads to the same cohorts used in the
analysis of education expansion on youth crime.ld#2.2 reports averages for these
variables by year and age range.

Table A2.2: LFS 1993-2010, Men — Descriptives

LFS Age Staying On  Age Left Low Weekly Hourly

Year Range After 16 School Qual Wages Wages

1993 25-30 0.40 17.41 0.77 307.73 7.40
1994 25-30 0.42 17.46 0.78 297.27 7.05
1995 25-30 0.42 17.43 0.77 308.45 7.38
1996 25-30 0.41 17.52 0.76 319.51 7.72
1997 25-30 0.41 17.58 0.70 325.81 7.69
1998 25-30 0.42 17.70 0.68 339.34 8.00
1999 25-30 0.43 17.83 0.65 355.99 8.46
2000 25-30 0.45 17.89 0.65 370.75 8.83
2001 25-30 0.48 18.14 0.63 394.83 9.47
2002 25-30 0.51 18.31 0.61 405.72 9.82
2003 25-30 0.53 18.47 0.58 411.34 9.99
2004 25-30 0.55 18.52 0.57 423.78 10.49
2005 25-30 0.57 18.58 0.57 430.28 10.68
2006 25-30 0.58 18.66 0.55 430.48 10.64
2007 25-30 0.58 18.72 0.54 455.11 11.11
2008 26-30 0.59 18.79 0.53 496.05 12.20
2009 27-30 0.58 18.85 0.52 477.57 11.92
2010 28-30 0.57 18.79 0.52 493.09 12.19
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