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DID THE RECENT UNEMPLOYMENT BOOM IN THE NETHERLANDS AFFECT CRIME RATES? i

Abstract

This paper uses municipality-level unemployment rates during 2005-2012 to identify the effect of
unemployment on different crime rates. The fixed effects regression finds evidence for a
relationship between unemployment and burglary. For every ten percent increase of the
unemployment rate, burglary crime shows a three percent increase. Assuming a mean crime cost
of $ 46,000 per burglary, the unemployment boom from four percent to seven percent between
2005 and 2013 led to $ 725 million (1999 dollars) additional crime costs. The tesults indicate that,
with respect to burglary, motivational factors of unemployment dominate opportunity factors. The
analysis provides no evidence for a significant relationship between unemployment during 2005-

2012 and assaults, sexual offences and vandalism.

(JEL-classifications: J6, K4)
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1 Introduction

Apn individunal time allocation model provides insight to the unemployment-crime relationship. Unemployment can
affect crime throngh motivational and gpportunity factors. Previous empirical work finds evidence for a positive cansal
relationship between unemployment and property crime. The evidence for a relationship between unemployment and

violent crime is less convincing.

The ecatly theoretical framework of Becker (1968) and Ehtlich (1973) triggered many economists
to focus on the impact of socio-economic factors on crime rates. The relationship unemployment-
crime is one of the most popular topics in crime economics literature. Departing from Becker’s
assumption of high crime levels as a consequence of low legitimate income possibilities, many

researchers empirically have tried to identify the effect of unemployment on crime rates.

Unemployment and crime: a time allocation model

From an economic viewpoint, criminal activity can be seen as a form of employment that requires
time and generates income (Witte & Taucher, 1994). The most simplified models predict that work
activity and crime activity are substitutes. A rational individual compares returns to legal and illegal
activity and makes decisions accordingly. Increasing job-availability and wages in these models
makes crime activity relatively less attractive and therefore decreases crime levels. Vice versa,
decreasing job-possibility raises the relative returns to criminal activity.

To formalize these assumptions, consider the model detived from Grogger (1998) and Raphael &
Winter-Ebmer (2001). Figure 1 shows two consumers which allocate their available non-market
time 4 between illegal activity, labor activity and other activity. The extent to which a consumer
spends time on a certain activity, depends on the marginal returns of activities and the marginal
utility derived from indifference curves (Grogger, 1998). In figure 1A, the negative slopes of the
curves BCE (criminal activity) and CD (potential wage from labor activity) denote the marginal
returns. The marginal returns of criminal activity are diminishing, following from the assumption
that an individual first chooses crime targets with the highest expected returns. A steeper slope of

the curve CD at time # means a higher marginal return for labor activity at time 7

From figure 1A, at time .4 — /0 marginal returns of criminal activity (BC) are higher than marginal
returns of labor activity (CD) since the slope BC'is steeper than CD. To the left of 70, marginal
returns of labor activity exceed marginal returns of criminal activity. Consumer 1A first locates the
point where marginal return of labor equals marginal return of criminal activity. Time allocations
to the right of this point C (A — #0) are devoted to criminal activity, time allocations to the left
involves a combination of labor and criminal activity. Consumer 1A’s time spent on labor equals
1 — 10, for utility is maximized at time point #7.

Individual 1B’s marginal return of criminal activity (BD) never exceeds the marginal return of labor
(BC). Therefore, this individual will never involve in criminal activity as long as this person is able
to compete in the labor market. Consumer 1B also spends time .4 — 70 to labor activity, to maximize
utility.

SEO ECONOMIC RESEARCH
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The effect of unemployment depends on an individual’s preferences (or indifference curves)
(Raphael & Winter-Ebmer, 2001). For consumer 1A, whose initial return of criminal activity
exceeds potential wages, the budget constraint shifts from ABCD to ABCE as a response to
unemployment (potential wage is cancelled). The optimal time allocation decision in absence of
unemployment for person 1A is located to the left of point C. In other words, in point C the
marginal rate of substitution (matginal return of indifference curve U1) is lower than the marginal
rate of the new budget constraint ABCE. The new optimal point where marginal utility equals the
slope of the budget constraint is therefore located to the left of 0. Accordingly, consumer 1A

allocates more time to criminal activity in this new situation.

Thus consumer 1A, formerly engaged in criminal activity (4 — #0) and labor activity (27 — #0), will
now spend more time than before on criminal activity as a response to the shift of the budget
constraint. However, for a consumer with the same budget constraints as consumer 1A, but
previously only engaged in criminal activity (other indifference curves), unemployment will not

affect his optimal allocation.

Consumer 1B’s budget constraint changes from .4BC to .4BD in case of unemployment. Whether
this consumer starts offending depends on the consumer’s reservation wage. Consumers with a
high reservation wage (e.g. because of high non-labor income) are not likely to involve in crime to
compensate for unemployment. On the other hand, people with low reservation wages are more
likely to commit crimes to cover for their income loss due to unemployment (Raphael & Winter-
Ebmer, 2001).

Figure 1 Time allocation model

Income Income

A
A Non-Market Time B Non-Market Time
Source: Raphael & Winter-Ebmer (2001)

The model above shows that the extent to which unemployment leads to higher crime rates
depends on the preferences of unemployed individuals. A society with relatively many consumer
1A-type individuals, who experience relatively high expected return to crime, will suffer higher
crime rates due to rising unemployment rates. The question how individuals allocate their time in
response to unemployment is an empirical one. Many previous studies attempted to analyze the
relationship between unemployment empirically.

SEO ECONOMIC RESEARCH
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Motivational and opportunity factors

Canton & Land (1985) mention two factors through which unemployment may affect crime rates.
Following the routine activity theory (Cohen & Felson, 1979), they argue that unemployed people find
themselves in places whete the risk of being victimized to crime is low and that they are more likely
to be at home to guard their belongings. In addition to this guardianship effect, Canton & Land (1985)
mention a systerz activity effect. This effect accounts for the downward shift of production and
consumption activity in economic downturns. That affects the availability of lucrative targets as
well as the consumption of crime-related commodities, like alcohol. Hence, unemployment will

reduce crime opportunities, as a consequence of a guardianship effect and a system activity effect.

On the other hand, motivational factors could explain an increase in crime through an upward shift
of unemployment. Unemployed people are more motivated to involve in crime because of financial
needs. In addition, employed people are more likely to commit crimes in recessions because they
find themselves underemployed or forced to stay in jobs they dislike (Cantor & Land, 1985).
According to this theory, unemployment will increase crime, especially crimes that involve financial

motivation.

At a macro-level, Canton & Land (1985) argue, many empirical studies do not find clear
relationships between unemployment and crime, because opportunity factors and motivational
factors simultaneously take place and cancel out.

Cook & Zarkin (1985) mention two possible ways through which a poor business condition can
increase crime. First, legitimate opportunities are scarce in economic downturns. High
unemployment rates can promote crime by lowering opportunity cost of time spent in criminal
activity. Second, lower tax collections during economic bad times can cause governments to reduce
police budgets. In addition, Cook & Zarkin (1985) list two factors that can work procyclical on
crime: criminal opportunities and the consumption of crimogenic commodities. Economic booms
bring attractive opportunities for criminals, especially for those with financial motives. Potential
victims earn more and spend less time to defend their belongings. Assuming that the consumption
of crimogenic commodities like alcohol is higher when an economy is booming, alcohol related

crime (mostly violent crime or vandalism) also is likely to increase.

Previous empirical work

As criminologists identify both negative and positive effects of unemployment on crime (Cantor
& Land, 1985; Paternoster & Bushway, 2001), the question which effect dominates is an empirical
matter. During the 1990’s, most crime economists were fascinated by a drastic fall of crime rates
in most Western countries, combined with increasing social problems like youth unemployment.
It led to many empirical investigations on factors that potentially explain crime levels.

Chiricos (1987) provides a review of studies from 1960-1987 that examined the unemployment-
crime relationship with aggregate data. He distinguishes property crime estimates from violent
crime estimates and finds that property crime is positively affected by unemployment in most
studies (85 percent of the estimates). Only 40 percent of the estimates on property crime shows a
significant positive relationship. Among property crime, most significant relationships are found
for burglary (52 percent) and larceny (47 percent). 21 percent of the car theft estimates resulted in
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a significant positive relationship. Of all 138 estimates on violent crime, only 22 percent found a
significant positive relationship with unemployment. Within the broad category violent crime, rape
and general violent crime ate most frequently positively affected by unemployment.

The review also addresses methodological differences in previous empirical studies. As most
economists would agree, the effect of unemployment on crime would be best examined by
individual micro-level data analysis. A lack of availability of this microeconomic data forces most
students of crime to work with aggregate data. Chiricos (1987) finds that studies that use data of
lower aggregation levels more frequently find positive relationships. He argues that those studies
capture higher variation in unemployment and crime levels and therefore are more likely to find

strong effects.

In a later review, Freeman (1999) classifies the effect of unemployment on crime as quite small. A
one percentage point drop of unemployment decreases crime rates by approximately two percent
(Bushway & Reuter, 2001). Freeman (1999) argues that unemployment is not the overwhelming
determinant of crime, because crime and legitimate work are not exclusive activities. Not every
crime is committed by a jobless person. More recent studies with sophisticated methodologies
confirm that unemployment significantly affects property crime (Gould et al., 2002; Lin, 2008;
Altindag, 2012; Buonanno et al., 2014)

This paper analyses to which extent crime rates in the Netherlands were affected by the recent
economic crisis. It therefore uses municipality level data from 2005-2012. As most studies on the
unemployment-crime relationship are conducted on US data, the Dutch context offers another
research environment. A recent empirical study in the Netherlands, based on a high risk sample of
juveniles, showed that employment was associated with decreased levels of recidivism for both
men and women (Verbruggen et al, 2012). Some studies suggest that the magnitude of the
relationship depends on the level of social benefits in a country (Aaltonen et al, 2013). Given that
the financial shock to those who turn unemployed in the Netherlands is smaller than in the US,
one might expect smaller positive effects in this study. However, Oster & Agell (2007) also find
significant effects of unemployment on property crime in Sweden, a country known for its

relatively high social insurance level.

SEO ECONOMIC RESEARCH
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2 Empirical framework

The analysis uses panel data of Dutch municipalities to estimate the effect of unemployment on several types of crime.
Municipality fixed effects and time fixed effects control for municipality characteristics and general crime trends that

influence crime rates. To control for other factors, a set of additional regressors is included.

The empirical strategy in this paper is to use a municipality-level panel dataset with annual data for
the period 2005-2012. The dataset covers information for 406 Dutch municipalities. Using the
panel structure of the data set, this paper tests for the relationship between unemployment and
four types of crime: burglary, assault, sexual offences and vandalism. The empirical tests in this
paper rely on an aggregated relationship between unemployment rate and crime rates, implying that
the analysis needs to control for other factors that systematically vary with regional business cycles
and affect crimes.

The log-log specification is common in empirical studies of crime (Ehrlich, 1973; Entorf &
Spengler, 1998; Papps & Winkelmann, 2000). Hence, parameter f can be interpreted as an
elasticity. For instance, if f is 0.8, then a ten petcent increase in the regressor vatiable leads to a
eight percent increase in the outcome vatiable. A log-log specification is preferable, since data plots
indicate that the relationship between the log unemployment rate and the log crime rates best fit a
linear relationship. The analysis starts from a reduced regression form following the log-log

specification (1):
@Y) Incrime;; = a+ y; + Ay + flnu; + €

Subscript 7 denotes the municipality and 7 the year of observation. &; is the error term and is
assumed to have mean zero. Parameter @ is a constant, U contains the unemployment rate of
municipality 7 in year # The parameter of interest is [5, the effect of unemployment on a certain
crime rate. The ¥ and A-terms are the municipality fixed effects and the time specific effects.
Including time-effects accounts for factors that vary over time but are the same for all
municipalities. Hence, time-effects control for the general crime trend in the Netherlands.
Municipality fixed-effects control for factors that are different between municipalities but are

constant over time,

The crime-unemployment elasticity from equation (1) is identified by within-municipality
differences in unemployment relative to the national unemployment rate. Time-effects and entity-
effects included, the model still can suffer from omitted variable bias with respect to the estimated
unemployment effect . This is the case if vatiables ate omitted that neither are constant ovet time

nor constant over municipalities. To control for these factors, specification (1) is further expanded:
2) Incrime;; = a+ y; + Ay + Blou + 60X + €

X denotes a vector of demographic and socio-economic controls that potentially explain variation

in crime. One of these regressors is the mean standardized income per houschold. Previous studies
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showed that mean income and ctime rates are related (Lin, 2008; Oster & Agell, 2007). Other
studies identify income inequality as a determinant of crime rates (Raphael & Winter-Ebmer, 2001;
Levitt, 1999). The evidence for the effects of income inequality on crime rates is rich (see for
instance Rufrancos et al. 2013). However, due to a lack of complete income inequality data, I use
mean standardized household income to control for income effects.

To control for urban areas, that usually deal with higher crime levels, I use population density and
the share of foreign population as control variables. Crime numbers potentially are influenced by
the effort and success of local police forces in apprehending criminals. I include clearance rates of
property crime, violent crime and vandalism as control factors. I use one-year-lagged values of

clearance rates, since criminals most likely are deterred by the police’s success in the recent past.

The possible effect of education level on crime can work two ways. First, the mean education level
of offenders is low, so municipalities with a large share of low educated people have higher chances
of possible offenders among their population. Vice versa, municipalities with a large share of high
educated people have lower chances of possible offenders among their population. At the same
time, education level is correlated to mean income. A municipality with many high-income
residents creates attractive targets for criminals who seek high expected payoff crimes.
Simultaneously, rich people make more effort to protect their property.

Last, I include mean unemployment of neighboring municipalities as control variable. Although
offenders in most cases commit crimes close to their homes (see Oude Alink, 2010; Bernasco &

Nieuwbeerta, 2005), it is always possible that they cross municipality borders to do their criminal
job.

SEO ECONOMIC RESEARCH
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3 Data

Al data in this analysis are obtained from CBS Statline. Crime rates are derived from police data and are presented
as number of offences per 1,000 population. Unemployment rates are obtained by adding the number of social security
benefits and the number of unemployment benefits. Unemployment rates are expressed as a percentage of the
population aged 15-65.

Unemployment rates

The analysis uses municipality-level annual unemployment rates derived from registration data. The
official Dutch CBS unemployment measure is derived from the national labor force survey. It is
not possible to obtain reliable numbers of this measure at the municipality level. Hence, I use a
proxy for unemployment. This paper determines unemployment rates by dividing the total of social
security benefits and unemployment benefits at the beginning of the third quarter of each year by
the total population aged 15-65.

Figure 2 points out the increasing unemployment rates since the beginning of the economic crisis
in 2009. Both unemployment benefits and social security benefits were at a minimum in 2008 (1.5
percent and 2.7 percent respectively). Strong increases in 2009, 2012 and 2013 brought the national
unemployment rate to almost 7 percent in 2013.

Figure 2 Unemployment rate is increasing since 2009

Unemployment

8%
e=gmme Unemployment rate

7% =@ Unemployment benefits

social security benefits
6%

5%
4%
3%

2%

percentage of 15-65 population

1%

2005 2006 2007 2008 2009 2010 2011 2012 2013

Source: CBS Statline

Crime rates

Crime measures often underestimate true numbers of committed crimes. Not every crime
committed ends up in a police report. A Dutch victimization survey shows that little more than 66
percent of victims reports burglary. The report rates for assaults, sexual offences and vandalism
are much lower: 52 percent, 12 percent and 22 percent respectively. The reasons for not reporting
crimes are various. Violent offences often are not reported because the crime was not important
enough in the victim’s perception (30%) or the problem already was solved (20%). Taking this into
account, police registrations only account for the more serious incidents. A significant part of the

SEO ECONOMIC RESEARCH
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victims to propetty crime (45%) and vandalism (36%) did not report because they thought
reporting was useless (Huys, 2010). The fixed effects specification in this paper controls for
national changes in report rates over time and for differences in report rates among municipalities
that are stable over time.

The used dataset contains administrative records of crime reports of the Dutch police!. For each
year from 2005-2013 the dataset contains the number of offences for all 408 Dutch municipalities,
for different crime categories. This paper distinguishes into four different crime categories: (1)
burglary, (2) assault, (3) sexual offences and (4) vandalism. The sexual offences category is a total
of sexual assault and rape® Figure 3 shows the recent trends of the four crime categories. In

addition, it compares crime rates to victim numbers in the same period>.

Figure 3 Increasing burglary rates, decreasing violent crime and vandalism 2005-2013.
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CBS Statline.

Victims to crime

=== Recorded crime

Victims to crime

The number of burglary offences per 1,000 population follows an increasing trend for the period
2007-2012. The other three crime categories show a different pattern. Both assault rates and
vandalism rates increase until 2007 and drop afterwards. The number of sexual offences per 1,000
population decreases during the complete observation period 2005-2013. The victimization trends
largely run parallel to the corresponding crime registration trends.

1 The administrative records are made available for open access by CBS (Statistics Netherlands) via CBS
Statline.

Appendix A presents spatial distributions of crime and unemployment rates across municipalities.
Victimization numbers are from the Politie Monitor Bevolking (PMB), a large victimization survey. Results
from this sutvey are also available via CBS Statline.
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Other regressors

The analysis in this paper controls for various factors that potentially explain crime rates. The
regressors include a list of economic, socioeconomic factors as well as police clearance rates. Table
1 summarizes these statistics.

Crime registrations are rounded to the nearest fifth digit. Crime rates are expressed in registrations
per 1,000 individuals. The clearance rate is the ratio of the number of crimes cleared to the total
numbers of crime in a category, municipality and year. A crime is classified as ‘cleared’ if at least
one suspect of that crime is known to the police, leaving out whether that suspect is a fugitive or
is denying the crime. Clearance rates are provisional, since clearances of crimes that occurred many

years ago can drive the clearance rate of that particular year up.

Income denotes the mean standardized annual income per household. This measure controls for
the composition and size of households and therefore is comparable between municipalities.
Income data for 2005 is missing. The education level variable represents the percentage of people
aged 15-65 that owns a degree in level 5, 6 or 7 in accordance with the ISCED.* In the Netherlands

that is, the ratio of people owning a degree in hbo, wo or a comparable vocational degree.

The unemployment rate of adjacent municipalities is conducted via an adjacency matrix. In this
406 x 406 matrix D, the 7/ element takes value 1 if municipalities 7 and j share a common border,
and 0 otherwise. The matrix @ then is multiplied by a vector U, containing unemployment rates of
municipalities in a certain year. The product @ x U now is a vector with average unemployment
rates of neighboring municipalities. The average unemployment rates have not been weighted for
municipality size.

4 International Standard Classification of Education.

SEO ECONOMIC RESEARCH



10 CHAPTER 3
Table 1 Summary statistics
Variable Description Obs. Mean Weighted St.dev.
Mean
Burglary rate Burglary per 1,000 population 3176 3.73 4.75 2.01
Assault rate Assaults per 1,000 population 3176 2.94 3.97 1.51
Sexual crime rate Sexual offences per 1,000 population 3176 0.53 0.64 0.34
Vandalism rate Vandalism offences per 1,000 population 3176 9.84 10.86 4.26
Ratio of social security + unemployment
Unemployment rate benefits to population aged 15-65 3176 0.04 0.05 0.02
Population density Population per 1 km? 3176 814.00 1612.73 967.28
Foreign population Foreign people per 1,000 population 3176 130.23 202.45 76.05
Young men Men aged 15-30 per 1,000 population 3176 179.67 183.22 17.36
Income Mean standardized income per household 2776 23 64 2312 274
(x 1,000 euro)
Ratio of people aged 15-65 with a degree
Education level in higher education to population aged 15- 2746 0.24 0.27 0.08
65
Clearance rate theft &0, 21ce rate theft & burglary offences 3255 0.1 0.12 0.04
& burglary
C_Iearancf-:‘ rate Clearance rate violent crime 3254 0.66 0.65 0.10
violent crime
GEEIED R Clearance rate vandalism 3251 0.16 0.18 0.06
vandalism
Unemployment . .
neighboring Mean (unweighted) unemployment in 3056 0.04 0.04 0.01

municipalities

neighboring municipalities

Source: CBS Statline
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4  Results and analysis

Only the burglary rate was significantly affected by the unemployment rate between 2005-2012. For every ten percent
increase in the unemployment rate, the burglary rate increases three percent. The total costs of burglary crime due to
an inereased unemployment rate between 2008 and 2013 are calculated at more than § 725 million.

Table 2 presents the results of the main regression analysis. The dependent variables are log-values
of burglary, assault, sexual offences and vandalism rates. Moreover, the covariates are log-values
too, to create an intuitively interpretable model. Hence, a coefficient of 0.5 means that a ten percent

increase of that variable causes a five percent increase of the outcome variable.

Burglary is the only type of crime that is significantly affected by unemployment rates. The
coefficient of 0.297 implies that a ten percent increase in unemployment leads to a three percent
increase in burglary rates. The effect is robust against other log-log specifications. The three percent
elasticity is high in comparison with property crime effects found in studies from other countries
(Lin, 2008). The effect of unemployment on assault and sexual offences is positive, but not

significant. There is no evidence for effects of unemployment on vandalism.

Assuming that the effect of unemployment on crime mainly runs through those newly unemployed,
a lagged value of unemployment might lead to stronger results. An unemployed individual might
first spend his savings before turning to crime to earn income. If that is the case, long term
unemployed are likelier to commit crimes than new unemployed and a lagged value of
unemployment would better explain variation in crime rates. Running the regression, lagged
unemployment shows significant positive coefficients on assault and sexual offences. The effects
are small: 1.9 percent for assault and 2.4 percent for sexual offences. The only crime type that

includes financial motives, burglary, is not affected by the lagged value of unemployment.

Unemployment in adjacent municipalities does not seem to influence crime rates. Sexual offences
seem to be an exception, where higher levels of neighboring municipalities ate associated with
lower crime levels. This finding is significant at the 5 percent level. The results indicate that
population density is an important estimator for crime rates. A large share of the variation in
burglary, assault and vandalism rates is explained by variation in population density. An increase of
ten percent of population density increases crime rates by 6.9 to 7.6 percent. The share of
immigrants also has a significant positive impact on burglary and sexual offences.

In contrary to many previous studies, this study does not find evidence for effects of the share of
young men in the population. The share of high educated residents has a small positive significant

effect on vandalism and a small negative significant effect on burglary.

The most interesting results from a policy perspective are the negative effects of lagged clearance
rates. Although the coefficients are small, potential criminals seem to get deterred by apprehension
success of the police. A ten percent increase of the clearance rate leads to a 0.9 percent decrease of

burglaries, a 1.3 percent decrease of assault and a 0.5 percent decrease in vandalism. Raising assault
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clearance rates ultimately leads to the best results in terms of lower crime rates. The crime rate of
sexual offences is not affected by the police’s clearance rate.

Table 2 Only burglary rates are affected by unemployment rates
burglary assault sexual offences  vandalism
constant -1.129 -8.844** -14.210* -6.097*
(4.747) (4.086) (7.273) (3.371)
unemployment 0.308*** 0.049 0.164 -0.000
(0.093) (0.070) (0.137) (0.064)
unemployment adjacent -0.022 0.077 -0.289** 0.047
municipalities (0.116) (0.068) (0.124) (0.054)
clearance rate t-1 -0.090*** -0.132%** -0.111 -0.045***
(0.031) (0.042) (0.076) (0.015)
income -0.305 0.181 1.084 0.854*
(0.581) (0.506) (0.794) (0.407)
population density 0.735*** 0.762*** 0.693 0.689**
(0.202) (0.200) (0.478) (0.310)
immigrants 0.440* 0.325 0.879** 0.166
(0.231) (0.224) (0.343) (0.163)
men aged 15-30 -0.450 0.603 -0.188 -0.193
(0.696) (0.562) (1.047) (0.543)
high educated -0.164** 0.088 0.086 0.097*
(0.082) (0.061) (0.111) 0.052
year effects? yes yes yes yes
municipality effects? yes yes yes yes
N 2,323 2,323 2,250 2,323
r2 (within) 0.30 0.32 0.14 0.61
r2 (between) 0.35 0.28 0.10 0.29

* = significant at the 10% level, ** = significant at the 5% level, *** = significant at the 1% level. Standard errors in
parentheses.

Following Altindag (2012), it is possible to calculate the economic impact of the crime increase due
to unemployment growth in the recent economic recession®. The back-of-the-envelope-calculation
presented here is based upon the work of Anderson (1999), who estimated the costs of several
crime components. Altindag (2012) pointed the average costs of a property crime at § 46,000 (1999
US dollars).

The recent economic crisis drove the unemployment rate up from four to seven percent (see Figure
2), a change of 75 percent. The 0.297 burglary coefficient implies a 22.3 percent change in burglaries
due to the increase of unemployment during the recession. In the Dutch context, that means an

extra 15,770 burglaries as a consequence of the unemployment rate increase between 2008-2013.

5 Appendix B shows the calculations in more detail.
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The total crime costs of extra burglaries in the Netherlands between 2008 and 2013 are calculated
at more than $ 725 million (1999 US dollars)®.

o Taking into account the average costs per crime of 46,000 USD (Altindag, 2012).
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5 Conclusions

Only the burglary rate is significantly affected by the unemployment rate. For burglary, motivational factors dominate
opportunity factors. This study provides no evidence for the relationship between unemployment and assanlt, sexual

offences and vandalism.

This paper studied the impact of unemployment rates on crime rates in the Netherlands between
2005-2012. It uses a panel data regression on 406 municipalities. The regression results show that
only for the burglary rate the relationship unemployment-crime is significantly positive. The effect
is high in comparison to previous findings: an elasticity of 0.297. The effect of unemployment on
other types of crime is positive, but not significant. The results in this paper confirm what previous
studies in crime literature suggested: the link between property crime and unemployment is
stronger than the link between violent crime and unemployment.

A back-of-the-envelope-calculation estimates the total of additional burglaries in the Netherlands
as a result of the 2008-2013 unemployment rate increase at 15,770. Taking a mean cost value of
$ 46,000 (1999 US dollars) (Anderson, 1999), this counts for over § 725 million burglary crime
costs due to unemployment growth between 2008-2013.

Drawing back to the theoretical framework, the results indicate that motivational factors dominate
opportunity factors for burglary crime. Economic downturns restrict the possibilities to legitimate
income for some groups of people. Criminal payoffs become relatively financially attractive for
these groups. The results show that at least some groups of people increased their burglary activity

as a consequence of unemployment growth.

With respect to assault, sexual offences and vandalism, this paper provides no evidence for the
relationship unemployment-crime. Hence, for these crimes it is not clear whether opportunity
factors dominate motivational factors or vice versa. A potential explanation is that the systen activity
¢ffect neutralizes the motivational factors. Consumption is lower during economic downturns, and
so is the consumption of crimogenic goods. Violent offences, sexual offences and vandalism are
more likely than burglary to be influenced by consumption of alcoholic- (or drug-) commodities.
The analysis does not control for alcohol consumption, so it is possible that unemployment
includes the system activity effect, which is larger for assault, sexual offences and vandalism.

An interesting result from a policy perspective is the relationship between police clearance rates
and crime. Criminals, especially those involved in burglary, assault and vandalism, seem to get
deterred by the police’s success to clear cases. At first this might sound obvious. A higher clearance
rate means a higher apprehension rate, so apprehended criminals are forced to stop or at least
reduce their criminal activity. However, with low mean clearance rates for burglary (10.5%) and
vandalism (15.8%) and high frequency of burglary and vandalism offences, apprehended criminals
only represent a fraction of total offenders in a population. Although the coefficients of clearance
rate are small, the significant effect suggests that investments in police success rates pay off. An

interesting feature for further research is to dig deeper into the effectivity of these clearance rates.
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At what cost is it cost-effective to raise clearance rates in order to lower crime rates and save costs

of crime?

Furthermore, more insight is needed into the rationale of offenders. Little is known about the role
of motivational and opportunity factors in different crime decisions. In addition, there is little
broad-scale information about offender characteristics, like occupation and income position.
Ultimately, the extent to which business cycle-motives play a role in criminal behavior can best be
estimated at a micro-level. So far, data availability restricts economic researchers to work with
aggregate supply-of-offence functions. More detailed micro-data is needed to better understand

criminal’s motives in order to prevent crime.
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Appendix A

This paper analyses crime at a low aggregated municipality-level. Figure A.1 shows crime
distributions across the Netherlands. Burglary is highly concentrated in the provinces of the
Randstad” and the southern part of the Netherlands. Assaults not only occur in urban areas, but
are more spread across the country. The North-eastern part of the Netherlands stands out for a
large density of violent offences. As for assaults, sexual offences also relatively frequently take place
in the Northern part of the Netherlands. Vandalism offences are widely spread across the country.
Municipalities that border to the North Sea seem to have higher vandalism rates than other
municipalities. A potential source of high vandalism rates is the large inflow of groups young

tourists during summer time.

Figure A.1 Crime is concentrated in urban areas
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7 The area between the cities of Amsterdam, Rotterdam, The Hague and Utrecht is called ‘Randstad’.
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The map below shows the spatial distribution of unemployment rates across the Netherlands in
2012. Unlike crime rates, unemployment is more concentrated in larger geographical parts of the
Netherlands. Especially in large parts of the North-located provinces Friesland and Groningen
unemployment rates were high in 2012. Unemployment was rather low in municipalities located
close to biggest cities. A large part of that population works in surrounding cities like Amsterdam,
Rotterdam, The Hague and Utrecht.

Figure A.2  Unemployment is higher in Northern and Eastern located municipalities
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Source: CBS Statline.
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Appendix B

The economic impact calculations in Section 4 rely on previous work of Anderson (1999) and
Altindag (2012). Anderson (1999) estimated the aggregate burden of crime:

Table B.1 Aggregate burden of crime

Value

Crime-induced production ($ billion) 397
Opportunity costs ($ billion) 130
Risk to life and health ($ billion) 574
Transfers ($ billion) 603
Gross Burden ($ billion) 1,705
Net of transfers ($ billion) 1,102
Per capita ($) 4,118

Source: Anderson (1999)

The economic impact of crime is considered to be the sum of the crime-induced production,
opporttunity costs and the risk to life and health. Following Altindag (2012), I assume the costs of
risk to life and health only to count for violent crime. The remaining costs (§ 527 billion) are equally
divided over all crime types. The total of offences in the United States in 1999 was 11,500,000.
That implies a mean cost of § 46,000 per offence (1999 US dollars).

Table B.2 Increase of burglaries due to unemployment increase
. . extra burglaries
% unemployment % increase in
unemployment . . . due to
rate increase (base burglaries (based on burglaries unemplovment
year 2008)  coefficient 0.297) ploy

increase

2008 4% 70,770
2013 7% 75% 22.3% 15,770

Source: own calculations

During 2009-2013 the share of burglaries in total offences in the Netherlands was 7.235 percent.
The number of burglaries was 70,770 in 2008. Consequently, a 22.3 percent increase in burglaries
led to a mean of 15,770 extra burglaries due to unemployment increase between 2009-2013.

The total cost of extra burglaties due to unemployment are estimated at § 725 million (1999 dollars).
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