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Motor vehicle theft costs dearly to the Australian economy. Conservative estimates have
put the annual cost of this form of illegal activity at 654 million during 1996. A number of
initiatives aimed at reducing the incidence and cost of car theft have been implemented in
recent years, yet statistics indicate that car theft is on the increase. Several authors have
proposed an integrated approach to the regulation of markets for stolen property.
Understanding property crime as a market is central to identifying approachesto its
control.

This paper discusses an industry model of crime and develops it on Australian data. Our
model is an adaptation of one originally proposed by Vandeale (1978). It considers a
production sector that uses inputs from a market of illegal labour to generate a supply of
illegal goodsthat are traded in a product market. These sectors interact with each other
and with a criminal justice sector. The model is applied to the analysis of car theft in
Queendland.

JEL Classification: K40, K42

Keywords: lllegal Behavior, Illegal Markets, Rent Seeking

1. Introduction

Motor vehicle theft is a common offence in AustalDfficial statistics show that
130,406 motor vehicles were stolen in Australiamyud997 (Australian Bureau of
Statistics, 1998). In a typical week in Australiawand 2,500 motor vehicles were stolen
during 1997. According to the same source, 12 pet of all registered vehicles were
stolen, affecting to 7 per cent of the total popala These thefts accounted for 11.9 per
cent of all the recorded offences for which the tPalsan Bureau of Statistics published
data during 1997

The most recent data available put the cost of matbicle theft at $654 million in 1996.
This form of crime contributed to 3.3 per centlud total estimated cost of crime and
justice in Australia (Walker, 1997). The NRMA hovegyestimated that car theft cost

! An earlier version of this paper was written whiie author worked as a Senior Researcher at the
Australian Institute of Criminology, Canberra.

2 The crime statistics published by the Australiame&u of Statistics include the following offences:
murder, attempted murder, manslaughter, drivingiogudeath, assault, sexual assault, armed anchedar
robbery, blackmail/extortion, unlawful entry withtént, motor vehicle theft and other theft.



Australia $809 million in 1996 (NRMA, 1997). A sl vehicle costs around $5,000 to
the Australian community.

A number of measures have been adopted to preweimicidence and to reduce the cost
of motor vehicle theft in Australia. Following reomendation by the National Motor
Vehicle Theft Task Force, the Governments andrtsarence Council of Australia had
agreed to set up a National Motor Vehicle Theft iRgiddn Council which will pursue a
five year plan to curb the crime. The National Motehicle Theft Reduction Council is
expected to put in place a number of strategies,obavhich is the establishment of a
national register of written-off vehicles as weliemproved exchange of information
between states and territories on stolen motorcleshi Other strategies include parts
labeling, enhanced vehicle security, and also abaurof theft prevention strategies such
as (NRMA, 1997 p. 16):

» urban planning to reduce opportunities for cartthef

* secure carpark schemes;

» reducing the risk of young people becoming involiredar theft and dealing with
repeat offenders;

* introduction of best practice in community crimeyention;

* local problem-solving partnerships between comnmesisind police;

» technical devices to make cars harder to steal; and

* public education and awareness of the factors uagbin car theft.

Official statistics show that the incidence of tteeft has remained relatively stable
during recent years. This trend is the result oblaserved decline in the rates of New
South Wales and South Australia. For the otheestadwever, car theft rates exhibit a
steady increase over time (Mukherjee, Carcach agdims, 1997).

Despite all the efforts for its prevention and cohtcar theft continues to be a major
problem in Australia. Data on costs suggest thattedt is a big industry in Australia,

and no doubt a profitable one. As with other fowhproperty crime, there has been a
tendency among criminologists towards dealing wéhtheft as a series of discrete and
unrelated events, concentrating in individual offers and overlooking the importance of
the interactions between goods and people (WaldiCaiappel, 1974).

Frieberg (1997) views property crime as a markegtmds and services, which is
subject to the influences of supply and demand.prbperty crime market is conceived
as a complex network of suppliers (offenders) ritistors/retailers and consumers, a
notion that facilitates understanding the manydectnvolved and provides better
opportunities for prevention and control. Althouggnceptually attractive, this
"marketing" approach is difficult to implement digethe lack of relevant data.

The economic aspect of crime has become a promameatof research since the seminal
paper by Becker (1968). The basic assumption ocwda economic approach to crime
rests is that irrespective of individual differeagegarding crime prone factors,
individuals decide to engage in unlawful activitiysweighing their costs and benefits.



Individuals measure benefits from crime by assgsgotential earnings, while costs are
assessed in terms of potential punishment. Indalidtiributes related with individual
crime proneness are reflected by specific attitwdesrds risk, which ultimately
determine the effect that punishment has on crime.

Car theft, as well as other forms of property crican be studied from an economic
perspective. This paper discusses an industry noddeime. The model is an adaptation
of one originally proposed by Vandeale (1978).oihsiders a production sector that uses
inputs from a market of illegal labour to generatsupply of illegal goods that are traded
in a product market. These sectors interact withh egher and with a criminal justice
sector.

An economic analysis aims to explain human behabgiexamining the effect that
factors suggested by theory have on the decisi@uerny economic agents. The

industry model discussed in this paper is of amregage nature and as such it approaches
car theft from the perspective of the decisionseragla collectivity of individuals. The
analysis rests on the belief that offenders, a®ag respond to incentives in a way
similar to those engaged in legitimate activities.

Our main concern has to do with whether the actadribe criminal justice system have
any impact in reducing the rate of car theft. &halytic strategy ensures that other
factors that have a potential impact on the prexaef such a type of crime are
controlled for.

The model discussed here is also useful to unaer$taw market forces operate to
determine the level of car theft in a communityd amthis way extends the study of
crime beyond the regulatory framework. Weatherl{t896) has made the case that a
purely regulatory approach to crime may resultrime prevention and control getting
confounded within the broader "law and order déb&te argues that crime reduction
strategies encompass many activities, only, somehath involve the criminal law.
Community policing, treatment for drug addicts gndperty marking certainly involve
actors others than those strictly considered bytimeinal law.

The empirical analysis of car theft presented is plaper is based on a model consisting
of five-equations: the demand of stolen vehiclies,qupply of stolen vehicles, the
probability of arrest production function, the derddor police officers and the supply of
police officers. The model is applied to the asayf motor vehicle theft in
Queensland. It is theoretically feasible to extdrelmodel to at least include an
insurance sector, however this was not possibleéadata unavailability.

The paper contains 5 sections. Section 2 desdfigesconomic model of car theft and
discusses the hypotheses that derive from it.i@e8tpresents an empirical analysis of
motor vehicle theft in Queensland using annual de&a the 1974-1997 period. Section
4 presents and discusses the results of the asadysl Section 5 draws the main
conclusions and policy implications.



2. A Model of the Economics of Car Theft

This paper considers an extended industry modleoéconomics of car theft formulated
in real terms and composed of four sectors:

» A production sector which transforms inputs intalegal product;

» A factor market providing the production sectorhwlidbour and capital inputs;

» A product market where illegal goods are transaciad

» A criminal justice sector, the actions of whichlvaffect the interaction between
supply and demand for illegal goods.

The illegal product under study is stolen cars. gtoplicity it is assumed that the only
input demanded by the production sector, and segly the factor market, is labour in
the form of time allocated to car theft. Figurehbws a schematic representation of the
referred system.

Figure 1: Diagrammatic Representation of the Car Theft lirguglodel
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2.1 TheMarket of Stolen Cars
Demand for Stolen Cars

An economic approach to crime, in particular properimes such as car theft, rests on
the presumption that demand illegal goods has mhasacteristics in common with the

demand for legal goods. Therefore it is possiblepgply standard demand theory to the
study of car theft.

From this perspective, an individual can combimgaland illegal goods with his/her own
consumption time and other inputs in a househaddystion function as to produce a
basic set of commodities. Consumers maximizetyitierived from different
combinations of commodities, subject to a budgestraint. Therefore, the demand for
stolen cars will then depend on the real priceaks carsp), the real price of
commodities closely related to stolen ca'$,(and real incomey). Since stolen cars are
illegal goods, it is reasonable to assume that ddmall be affected by factors such as
the probability of arrestm, and the probability of conviction given arrast, from
participation in illegal transactions. The demagaation for stolen cars in per capita
terms for a specific individualcan be represented as

qid = di(p’pc,Yi 1T[11Tlcl) @

Ceteris paribus, the price elasticity of demand should be negatineaddition, we
consider the price of new cars, which is a sulistigood for stolen cars, so we expect a
positive cross-elasticity of demahdThe impact of income on demand is uncertain
because it depends on whether stolen cars ararahor an inferior good. If they were
normal goods, then demand should be positively related witlome. However, it might
be argued that as income increases, the demastbfen cars declines because
consumption shifts toward new cars. In this caskes cars would baferior goods.
Finally, consumption of stolen cars is expecteddoline as the probabilities of arrest
and conviction increase.

Supply of Stolen Cars

The model looks at the criminal act as a transféionacurve that converts labour input
(time devoted to illegal activities) into a finaigaluct (stolen car§) Consider a unique

individual using his/her illegal labour time as ingd;, and designate his/her probability

of arrest/conviction agb. Given similar levels of skills and technolodye tprobability
of success in the illegal labour market would hedofor individuals with a criminal

% Price of used cars is another substitute good: dEmand equation can also include prices of
complementary goods such as petrol. The crosigdg®f demand for a complementary good is
expected to be negative.

* A more rigorous treatment of supply decisions #fhconsider capital services as additional inpuhe
production function. Given the illegal nature af theft, data on the amount of capital serviceslus
produce a certain amount of stolen vehicles aregaatily available, so this factor was excludedrfihne
analysis.



record than for individuals who have not had fore@itact with the criminal justice
system.

Car theft operators are assumed to determine thatravhich they commit crimes of car

theft as to maximize profit, so they face the fafllog output supply function in real
terms:

0 = X(p,W, T, Tt) )

where,p is the real price of stolen caw,is the real wage in the car theft labour market,
andTh andTt, represent the probabilities of detection and attion respectively.

The model assumes that the market clears at ahbemum price which in turn depends
on population sizd\. LettingQ® andQCI denote aggregate supply and aggregate demand
respectively, equilibrium occurs wthd = Q°, which implies

qs = QS IN = qS = q(prer[Z!TlCZ!N)
Supply should increase as the real price of stodes increases, but it should decline
when real illegal wages and probability of arrestigction increase. Any increase in
wages or the probability of arrest/conviction causest of car theft to increase.

The Product Market Equations

The equations for the product market during a gpemod,t, are:
d _ .
% = d(puPYuTa, )  (Demand equation)

g% = 9(P;,W:, b, TE, Ny (Supply equation)

a = q% = g% (Equilibrium condition)

2.2 Factor Mar ket

The factor market is characterised as a standangetitive labour market of supply and
derived demand. The demand for illegal time is gilsg equation (2), while the supply
of illegal time us assumed to depend on the folhmafactors:

* Real wage rate in the illegal labour marke}, (
* Real wage rate in the legal labour marke),(and
» Probability of unsuccessful activities in the ikddgabour market1g).



The aggregate illegal time supply equation, in teahs, can be expressed as

T = g(w, W, Tk) 3)

The real wage rate in the legal labour market isrd@ned outside the system and
therefore it is exogenous.

Other supply shifters such as unemployment ratéhiotegal sector, the age distribution
of the population and participation rate can béuided in equation (3).

It is postulated that illegal time supply shouldrigase with increases in the illegal wage
rate, but it should decrease with increases ineth@ wage rate. Increases in the
probability of arrest/conviction should cause thpy of illegal time to decrease.

The factor market is assumed to clear at the dujitn illegal wage rate and the
respective equations are as follow:

T = he(poWe, T, TC2) (Demand equation)
T = O (W, Wy, Tl TE3) (Supply equation)
Te=T4=T% (Equilibriumcondition)

2.3 Criminal Justice Sector

Individuals have a demand for protection serviedsch are assumed to be produced by
the criminal justice sector using both labour aagit@l as factor inputs. There is also a
probability of arrest and conviction linking theromal justice and the product market
sectors.

We make the simplifying assumption that protecgervices are provided only by police.
An extension to the model might include privatetgetion services and other types of
security/protection measures adopted by the pdpulatich as insurance, security
devices and engine immobilisers.

Demand for Police Officers
We assume that protection services are producedhanum cost and that the majority
rule decides the amount to be spent on public ptiote For simplicity, we adopt the

following constant-return-to-scale Cobb-Douglasdarction function:

T=yPU" S 728



where, T is the level of protective service, Pltthis per capita number of police, S is the
per capita level of capital services, and Z represether variables affecting the level of
protective services.

The demand for police officers, PUs assumed to depend on the following variables:

* Real wage rate of police officers),

» Real factor price of capital servicess),
» The total crime rategf), and

* Real incomeyy).

The equation of the demand for police officerdet given by

PU® = f(wp, We, 07, Y) )
Demand should increase with increases in totaleeamd income, while it should
decrease when police wages and capital price iserea

Supply of Police Officers

It is assumed that an individual enters the pdlicee if the real return of police officers
(ie wages and non-monetary returns) exceeds thatdrmther occupation. The model
needs to include income in order to account foretifiect of income in labour force
participation.

The supply of police officers, PlUs assumed to depend on the following variables:

» Real wage rate of police officerg/),

» Real wage rate in alternative occupationg,(
* Real incomey), and

« Total crime rated?).

The supply equation in real terms can be expregsed

PU® = f(w,, W, Y) 5)
An increase in the real police wage should resudin increased per capita supply of
police officers. On the other hand, increases éréal wage of alternative occupations

should decrease police officers supply. Increasesal income and increases in the
crime rate should cause a downward movement isupply function.



The Criminal Justice Sector Equations

The equations for the criminal justice sector dgiiangiven period, are:
PUY, = f(Wpr, W, 07 Vi) (Demand equation)
PU% = f(Wp, W40 V1) (Supply equation)
PU, = PUY, = PUS, (Equilibrium condition)
2.4 Probability of Arrest Production Function

Assume that the number of arrests during a giveioghés generated according to the
following production function:

A= PU* ()N exp(n2)

where, PU represents the relative size of the pdticce, §is the crime rate, N is the
population size and Z represents other variablashwhay affect the probability of arrest
such as age structure or race composition of tpelption. Division of the above
equation by the total number of crimes, Q, givesgtobability of arrestit

The probability of arrest should decline as thenerrate increases. It should also decline
with an increase in population, as criminals bectess visible in more densely
populated areas. Changes in the size of the piaice should increase the probability of
arrest, provided that most of the police officgyered their time in crime control

activities. If however, the time of police officesgre distributed among a number of
different activities, the impact of the relativeesiof the police force on the arrest
probability would be ambiguous.

The equation for the probability of arrest duringigen periodyi, is given by

t= k(PUtr qatr Ntl Zt) (6)
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3 Empirical Analysis

Equations (1) to (6) together with the relevantidopium conditions specify the
structural model of the economics of car theft.ngghis model with real data requires
dealing with the fact that some variables cannatteerved due to lack of data.

The number of motor vehicle thefts per 100,000l fpd@ulation measures the demand
for stolen cars. The true level of car theft is le@er unknown because not all the
incidents are reported to the police. Car thefténsv is one crime for which
reportability rates are very high due to the reguients of insurance companies.
Therefore it seems reasonable to suppose thaetheapita number of stolen cars
available to the product market, is proportional to the reported crime index;The
following relationship was assumed to hold betwegemndr;:

l0ge Ot = Bo + B1 10Qe I't

There is evidence of an association between tleeofatar theft and the average age of
the car fleet (Carcach, 1998). Data published byAtstralian Bureau of Statistics
(1997) indicate that the median age of the cat fias increased from 8.6 years during
1988 to 10.6 years during 1995. Inclusion of therage age of the car fleet in the above
equation did not make a significant contributioritte fit of the model.

A second variable for which data are not availahle to obvious reasons, is the price of

stolen vehicles. The assumption was made that pfistlen vehicles was related to the
price of new vehicles, according to the followirguation:

10ge Pt = Yo + Y1 10Ge Pt

Age of vehicle is a variable with a definite impactthe price of a vehicle, however its
inclusion in the previous equation did not conttébto improve the fit of the market
equations.
The third variable for which no data can be obtairsethe wage rate in the illegal labour
market. The factor market equations were usedrivedan expression for the real illegal
wage rate as a function of the price of stolen.Chngs expression was substituted in the
equation for the per capita number of stolen cappked to the market.
The following system of simultaneous equations figed to the data:
Demand for Solen Cars

l0ge Gt = & + @ 10ge Pt + & 10Qe Vi + & 10Qe Tk + & 10ge Tt (7a)

Supply of Solen Cars

loge ;= bo + by l0Qe Pt + b2 10ge Wt + 3 1OQe TR + by At (7b)
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Probability of Arrest Production Function

10ge Tk = Co + ¢ 10ge PU; + ¢ 10ge Ot + C3 10ge At + G4 10ge Nt (7c)
Demand for Police Officers

loge PUt = do + dy 10ge Wyt + b [0ge Yt + Gk 10ge 0 + dy [0ge Ar (7d)
Supply of Police Officers

loge PUt = & + € 100e Wyt + & 10ge W, + €3 10Qe Vi + €1 10ge 0t + 65 10ge UR,
(7e)

where A represents the proportion of males aged 15 tceadsyin the general population,
andUR s the unemployment rate. All the other varialaes as defined in previous
sections.

The following variables are defined aslegenous:

¢ logeq,

* logep,

* logew,

* logeTt and
* loge PU;

These variables are determined within the systeirtfarefore are affected by the
interaction between supply and demand of stoles. ddre remaining variables are
determined outside the market of stolen cars, tbexe¢hey are defined as exogenous.

The model defined by equations 7a to 7d was filbeQueensland data for the period
from 1974 to 1997, both years included. The datashown in Table 1. Given the high
correlations between the error terms of the diffeegjuations, the model was fitted as a
system of seemingly unrelated regressions (SURIn&e 1962).
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Table 1: QUEENSLAND, 1974-1997. Data Used to Model Mot@hitle Theft

Financial| Rate of |Aggregatd Aggregate % of Total | Imprison-[Number ojUnemploy| Average

Year Motor Crime Crime Motor [ Imprison-| ment Police -ment | Weekly

Vehicle Index Index Vehicle ment Rate | Officers, Rate | Earnings

Theft per (2) Excluding| Thefts Rate Motor | including (8) Police

100000 Motor [Cleared b (5) Vehicle | Civilians 9)

Population Vehicle | Arrest Theft | per 1000

8 Theft 4) (6) population]
3) )

1974 233.1 91.9 56.3 27.4 105.4 11.¢8 582}1 4.6 6114.
1975 249.7 93.1 54.0 31.8 105.4 11.4 589|6 4.8 0148.
1976 236.6 95.4 62.6 30.0 107.4 11.4 584}1 5.0 4168.
1977 234.8 92.3 60.5 32.7 102.9 10.3 568|9 5.5 0197.
1978 258.6 94.0 64.4 29.1 106.1 10. 566|8 6.Y 1221.
1979 268.1 94.5 67.8 315 107.7 10. 5676 6.9 &31.
1980 261.1 95.9 72.7 294 105.4 10. 563}7 6.5 253.
1981 258.3 97.5 75.6 27.3 104.1 9.2 540(6 6.0 296.0
1982 270.9 102.0 81.2 28.9 105.% 9.9 558|0 6.0 1335.
1983 312.7 112.4 88.1 27.9 107.2 7.8 5499 9.0 B63.
1984 318.6 120.0 98.6 28.1 114.6 10. 5386 9.f .6382
1985 341.0 117.1 95.9 23.7 124.% 8.7 538|5 10/0 .2400
1986 359.7 127.1 107.3 26.9 132.1 11. 538.7 9p 7.H42
1987 377.9 131.9 112.5 28.5 120.5 12. 5274 9p 8444
1988 367.5 135.0 121.0 27.1 1221 10. 538.8 9.p 0.047
1989 410.3 138.1 124.4 28.0 113.8 10. 541.8 7h  4.149
1990 491.1 157.8 146.2 21.2 106.4 8. 52419 7.0 3522
1991 543.2 169.3 157.3 19.9 94.4 8. 502}3 9.8 7553.
1992 543.7 177.3 168.2 213 89.4 6.7 4832 10|11 .6694
1993 536.2 181.1 178.1 194 88.0 4.7 4877 10|6 .6636
1994 560.1 174.8 172.4 215 104.0 5. 5155 101 5.265
1995 587.8 169.0 169.1 16.3 116.6 4. 5184 8.p .3654
1996 584.7 183.2 189.1 22.8 139.6 6. 52112 9.B .1645
1997 540.7 184.7 196.5 23.0 149.2 6. 517/4 114.7 66.9%
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Table 1; Continued

Financial] Males [Consume| Average | Price of |Per Capite

Year | Aged 15-[ Price Male New Gross
24 as % ol Index, | Weekly | Sedan State
Total | Brisbane|Earnings + (13) Product
Population (1989- |Manufacty (14)
(10) 90=100) ring
(11) (12)

1974 19.4 23.7 172.1 3580 7092
1975 19.4 27.4 187.2 3798 8768
1976 19.5 31.0 188.7 4336 10444
1977 19.6 35.4 194.5 6337 12100
1978 19.7 38.7 224.6 6513 13245
1979 19.7 41.9 267.7 7200 15364
1980 19.6 45.9 311.2 7900 17234
1981 19.5 50.2 341.7 9066 19806
1982 19.4 55.6 352.9 10633 23173
1983 19.2 61.7 369.1 11452 25228
1984 19.0 66.1 414.8 11152 28523
1985 19.0 69.2 479.9 13011 31564
1986 19.0 74.8 510.6 15869 34556
1987 18.8 81.2 489.2 16391 37930
1988 18.5 86.9 517.4 18631 42493
1989 18.4 93.0 599.3 20554 49902
1990 18.2 100.0 567.6 22213 55766
1991 18.0 104.9 522.6 23981 56739
1992 17.8 107.0 580.2 2456( 60022
1993 17.6 108.5 586.7 2630( 65015
1994 17.3 110.6 635.4 2704( 69625
1995 17.1 114.7 669.8 2889( 74984
1996 16.7 119.1 633.5 2961( 78211
1997 16.5 121.0 634.2 2976( 82794

Sources: (1) Australian Institute of Criminology, Crimes Reped

(2) Australian Institute of Criminology, Crim&eported. Calculated as the geometric
mean of number of crimes per 100,000 popaiakdr the following crimes:
Homicide, assault, robbery, sexual assatdglboand enter, motor vehicle theft, fraud
and stealing.

(3) Australian Institute of Criminology, Crim&eported. Calculated as the geometric
mean of number of crimes per 100,000 poparaidr the following crimes:
Homicide, assault, robbery, sexual assardglband enter, fraud and stealing.

(4) (7) Queensland Police Service, Annual Reports

(5) (6) Australian Institute of Criminology and Atalian Bureau of Statistics, National

Prison Census, Prison Trends and Caoreadt Statistics.

(8) (14) Australian Bureau of Statistics, LabourdeoSurvey

(9) Queensland Police Service, Annual Reports, @atied from figures on expenditure
on salaries.

(10) Australian Bureau of Statistics, PopulatiotifBates at 30 June

(11) (12) Australian Bureau of Statistics

(13) Federal Chamber of Automotive Industries, 1B&8&k and White Book

(14) Queensland Government Statistician's Office
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4. Results and Discussion

Table 2 shows the final estimates of the paramétezquations 7a to 7e. \

Table 2; Estimated Parameters of the Model of Motor Vehidteft

Variable Parameter
Estimate

Demand for Stolen Cars
Intercept -1.882
Logarithm of Real Price of Stolen Cars 0.412*
Logarithm of Real Income 0.572***
Logarithm of Probability of Arrest - 0.779%*
Logarithm of Probability of Imprisonment 0.035

Supply of Stolen Cars
Intercept 3.146
Logarithm of Real Price of Stolen Cars 0.691***
Logarithm of Real Wage Rate Manufacturing 0.004
Logarithm of Probability of Arrest - 0.670***
Proportion of Males Aged 15-24 Years in Total - 0.104***
Population
Probability of Arrest

Intercept 2.653
Logarithm of Police Officers per 1000 Population 495
Logarithm of Aggregate Total Crime Index - 0.522***

Demand for Police Officers
Intercept 9.371
Logarithm of Real Wage Rate Police - 0.241%*
Logarithm of Real Income 0.120*
Logarithm of Aggregate Total Crime Index - 0.368***
Logarithm of Proportion of Males Aged 15-24 - 0.364***

Years in Total Population
Supply of Police Officers

Intercept 7.978
Logarithm of Real Wage Rate Police 0.276***
Logarithm of Real Wage Rate Manufacturing - 0.003
Logarithm of Real Income -0.157*
Logarithm of Aggregate Total Crime Index - 0.334***
Logarithm of Unemployment Rate 0.004

Demand for Solen Cars

The probability of arrest has a significant negagfect on the demand for stolen cars.
An increase of 1 per cent in the probability okatrcauses the demand for stolen cars to
decline by 22 per cent.

The positive coefficient of price suggests that dedhfor stolen cars is more sensitive to
changes in the price of new vehicles than to tieemf stolen vehicles. The price
elasticity of demand is a combination of the owicg@elasticity of stolen cars and the
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elasticity to price of new cars, a result consisteith the notion that new cars and stolen
cars are substitute godd3his result although unexpected has significaticp
implications, which will be discussed, in the nsgttion.

The positive sign of real income in the demand &qgnas consistent with expectations
and suggests that stolen cars are normal goodgpitethe effect of the other variables

in the equation constant, a 1 per cent increaseome induces a 41 per cent increase in
the demand for stolen cars. Note that the trueeéfereal income on demand depends
on the magnitude and direction of both income arbttution effects.

Finally, note that the coefficient for the probdlgibf imprisonment is not significantly
different from zero. This suggests that individual® engage in buying stolen vehicles
are more sensitive to arrest than to imprisonnethey are risk preferrers (Becker,
1968).

Supply of Solen Cars

The supply of stolen cars is highly sensitive t® pinobability of arrest. The results in
Table 2 suggest that an increase of 1 per cehtipiiobability of arrest causes a decline
of 33 per cent in the supply of stolen vehicles.

Supply is positively associated with price. A retituc of 1 per cent in the price causes,
according to the model, a reduction of 69 per gethe rate of motor vehicle theft.

Note that the coefficient for the proportion of esbged 15 to 24 years is positive and
highly significant. According to the figures in Tlal2, as young males reduce their
participation in the population, the rate of motehicle theft tends to increase. This
result suggests that the type of motor vehiclet tkidwn as "joyriding™" which is
attributed to the youth, is less of a serious mwbthan professional motor vehicle theft.

The supply of stolen cars is not sensitive to clkang legal wages. The positive but
small coefficient for the rate of legal wage is wary to expectations. This is a result
requiring more research.

Probability of Arrest

The negative coefficient for the aggregate crintinis consistent with the notion that
as total per capita crime increases the probalufigrrest decreases. Note that this
regression coefficient is significantly differembf minus 1, which implies that the
aggregate crime rate is not superfluous in thesameduction function and the resulting
probability of arrest.

® The actual expression for the price coefficientguation (7a) contains two terms. The first term
measures demand responses to changes in the psimdem cars, while the second measures the ingfact
changes in the price of new cars. A positive s@grpfice in equation (7a) means that demand is more
responsive to changes in the price of new carstthahanges in the price of stolen cars.
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The coefficient for the relative size of the polfoece in the probability of arrest equation
was not significantly different from zero, which ynlae due to the fact that arrest is only
one part of the very diversified output of a pokssvice.

Demand for Police Officers

The demand for police officers declines when tlat weage rate of police officers
increases, and it increases with increased reahiec These results are consistent with
expectations.

The coefficient of the aggregate crime index isiigant but it does not have the
expected algebraic sign. The negative relationsbipveen aggregate crime and demand
for police officers may reflect the significant exysion of the private protection sector in
recent years. In the case of car theft, this resalf be due to the fact that car insurance is
relatively high, so the general population doessaet police involvement as relevant to
the recovery of lost property.

A reduction in the proportion of males aged 1540y/2ars in the general population
results in increased demand for police officerdik@ly explanation to this result is that
arresting young people requires less effort thaesting older people, therefore as the
average age of the general population increasesintie required to process alleged
offenders increases due to the possibility of hgetmndeal with lawyers representing
these people.

Supply of Police Officers

Supply of police officers increases with commensnacreases in the real wage rate of
police and with declines in real income. Theseltssue consistent with theoretical
expectations.

Note that as the total crime rate increases thplgupb police officers declines. The
crime rate was included in the equation as a pfoxthe relative taste factor of an
alternative occupation versus a police job. Thisalde had the expected algebraic sign.

The coefficient for the real wage in manufactunwas not significant.
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Assessing the Modédl

An assessment was made of how well the model feitbthie actual values of the
endogenous variables. Ideally, an appropriate sitiwl model follows the historical data
very closely, or at least captures the overalldsen

Figure 1. Logarithm of the Rate of Motor Vehicle Theft, ¥97997
Actual and Simulated Values
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Figure2: Logarithm of the Real Price of Stolen Vehicleg74-1997
Actual and Simulated Values
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Figure 3: Logarithm of the Clearance Rate of Motor Vehitheft, 1974-1997
Actual and Simulated Values
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Figure 4: Logarithm of the Number of Police Officers peX@00 Population, 1974-1997
Actual and Simulated Values
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Figure5: Logarithm of the Real Wage of Police Officers7491997
Actual and Simulated Values
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The graphs in Figures 1 to 5 indicate that withekeeption of the equation for the real
wage of police officers, the remaining equatioresadequate as models of the respective
endogenous variables.

As shown by Table 3, with the exception of the golivage equation, the simulated
values have approximately the same variability thenactual values. Note that the

correlations between simulated and actual valuesigh for all the endogenous

variables but the real wage of police officers.afliyy the relative mean square errors of
prediction are acceptable.

Table 3: Forecast Error Statistics

Actual Simulated Relative] Actual-
Mean Standard Mean Standard Mean Simulated
Deviation Deviation| Square Values
Error Correlation
Logarithm of Rate of Motor Vehicle Theft 5.89 0.34| 5.89 0.35 0.108 0.949
Logarithm of Real Price of Stolen Vehiclds 9.8 80.1] 9.89 0.25 0.141 0.815
Logarithm of Clearance Rate of Motor 3.24 0.18 3.24 0.17 0.102 0.824
Vehicle Theft
Logarithm of Police Officers per 100,000| 6.29 0.05 6.29 0.07 0.038 0.859
Population
Logarithm of the Real Wage of Police 6.32 0.05 6.32 0.18 0.138 0.401
Officers
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5. Conclusions and Policy I mplications

The model developed in this paper has a good patéotexplain the main aspects of the
economics of car theft in Queensland. Our resntigcate that market forces, which
explicitly operate to determine an optimal levettut form of crime in per capita terms,
drive car theft.

The number of car thefts per 100,000 total poporteis more responsive to changes in
the factors affecting demand than to those in facffecting supply. In particular, the
price of new cars has a major impact on the denfamstolen cars. The positive
relationship between real income and demand sugifestt any initiative aimed at
preventing and controlling car theft must includgrovements in new car affordability
as one of its elements.

More affordable new cars would drive both demandafad supply of stolen vehicles
down. In addition, as the age of cars on registmes down, so does the demand for
used parts. The demand for used parts has beeastadas one factors associated with
the stealing of older vehicles.

The probability of arrest appears as a cruciabfaict explaining demand and supply in
the stolen car market. An increased probabilitgroést is not necessarily related with
increases in the size of the police force, but whihcreation of conditions aimed
reducing anonimity of car thieves, especially ingkdy populated areas.

Imprisonment on the other hand, did not appearrateaant factor in affecting car theft
rates. This suggests that individuals engagingisform of criminal activity have risk
preference, so their real income would be lowergmally, than the income they could
receive in less risky legal activities. A directgheation from this result is that car
thieves should tend to offend at a relatively Higlguency in order to compensate for
this income disparity.

Car theft as an industry is dominated by the astwfmprofessional criminals rather by
opportunistic thieves or "joy riders". Thereforay theft is no doubt a highly organised
criminal activity with the potential to overcomeygorevention measure of the type of
those suggested by the National Motor Vehicle TReftiluction Council. These measures
will certainly result in a decrease of motor veaitteft in the short term, however in the
long term, the car theft industry will no doubt d&p the necessary technology to get
around measures such as parts labeling or enhantetoerehicle security.

The prevention and control of car theft are adgésgitranscending the criminal justice
system. Insurance companies, the car parking ingustal governments, and the
private security industry are all heavily involvedth car theft and its consequences. Our
model reflects this as the demand for police offids inversely related to the level of
crime.
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Comprehensive insurance does not cover the wholieed in a country. However, the
perception that comprehensive insurance is a ne@shs to prevail among some sectors
in the community. If this is also a dominant pete@pamong members of police

services, the owners of uninsured stolen carsbeilbenalized twice. They do not only
experience the lost of their property, but thesesaalso may not receive proper treatment
from the police, as they may deal with car theflemhe assumption that all stolen cars
must be covered by insurance.

The model developed here is not intended to sex\&efarecasting tool. Its main purpose
is to explain some of the many intricacies of t&ftt The model can certainly be
improved by considering a private protection seatbich may include insurance and
security measures among its components. Dividiagrhrket sector into final
consumption and distribution sectors can also expla@ model.
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