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Abstract: Research on cost-benefit analysisof situational crimepre-
vention isexamined and found wanting. The few existing studiesdo
not accurately represent thelikely benefits of the situational approach.
Whilemeasures of non-monetary crime costsareimproving, at least

four other key areaswarrant moreattention: First, "routine savings'
derivefromroutine precautions. Second, model sof victim (producer)
and offender (consumer) surplusare underdevel opedinthisfield.

Third, crimeexter nalitiesoccur when entities(such asmanufacturers,

premises manager s, some per sonsand environments) producetargets
and situationsthat provide criminal opportunities. Theseentities"ex-
ternalize" or do not bear thecrime coststo soci ety that they produce.
We proposethe concept of "crimeaspollution” for the study of crime
externalities, and outline the potential of policiesadapted fromenvi-
ronmental economics. Fourth, theintentional absenceof crimepreven-

tion hasan opportunity cost that might be examined asa for mof neg-
ligent omission.
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. INTRODUCTION

It is atruth universally acknowledged that a policy maker in pos-
session of a large pending decision must be in want of a cost-benefit
andydss. However little known the feelings or views of the policy
maker, this truth is so wel fixed in the minds of the surrounding ad-
visors, that the decision is considered the rightful property of some-
one or other of their economists. 2

There is a relative dearth of extant cost-benefit analyses of crime
prevention. The most useful and comprehensive review is that of
Welsh and Farrington (1999), who identify only 13 studies, and note
that they are of widely varying quality. It is dso the case that not al
of the 13 studies included cost-benefit analyses: the 1999 article
notes that they had to construct some of the cost-benefit analyses
where the relevant information was available. Y et, despite this
seemingly poor present state of affairs, this emerging cost-benefit
literature is an implicit acknowledgement that crime prevention re-
search is making progress. In fact, the argument can be made that
cogt-benefit analysis is a second-generation evaluation tool for crime
prevention, since it moves beyond the questions "Can crime be pre-
vented? and onto the more advanced questions "Where and when is
crime prevention most efficient?, or, rather, "What factors allow
crime prevention to maximize the net socia benefit that it can pro-
duce?. We argue here that expanding both the conceptualization and
use of cost-benefit analysis is a critical next step in developing effec-
tive crime prevention policy and programming, and we offer some
potential gpproaches to initiating these efforts.

It can be argued that, from a policy perspective, cost-benefit
analysis has always been present in the study of crime prevention.
Like it or not, cost-benefit analysis (hereafter CBA) isimplicit to al-
mogt dl crime prevention effort, in the same way it isimplicit in most
evaluation and assessment. When a prevention program is demon-
strably shown to yield positive outcomes, it is normally assumed, at
least in policy circles, that the overall benefit is greater than the
overdl cost, even when thisis not empirically demonstrated. There
are three main reasons why empirical CBAs are so few in number.
First, crime prevention is an emerging area of research. Second,
many programs, decison makers (and researchers) adhere to the no-
tion that, where there are positive programmatic outcomes, logic
dictates that the benefits truly outweigh the costs (and you just know
it). Third, it is sometimes difficult and expensive, in relative terms, to
do a comprehensive CBA of crime prevention that includes quantifi-
cation of the whole range of costs and benefits (see Cohen, 2000;
Greenwood et d., 1996; Miller et al., 1996; Gramlich, 1981). Fourth,
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even the most sophigticated analyses of costs and benefits can often
be picked apart as and when necessary by the critic, so that many
programs are reticent about undergoing a CBA.

A generd implication of this discussion is that either the standard
of CBA as gpplied to crime prevention needs to improve, or ese there
needs to be aformal delineation of its potential and limits as it ap-
plies to this fidd. For the most part, the key problems relating to im-
plementing quality cost-benefit analyses are not related to its theo-
retical appropriateness, but rather lie within its gpplication. However,
it is aso proposed beow that the cost-benefit analysis of crime pre-
vention might benefit from expanding its focus. As with most emerg-
ing areas of study, there are arange of areasthat remain to be ex-
plored. One am of this essay is to begin to chart some of those areas.

In what follows, the role of cost-benefit analysisin evauation in
general, and its gpplication to (situational) crime prevention in par-
ticular, are described. This is followed by a discussion of cost-benefit
methodology, which, it is proposed, has been rather misunderstood
in its current application. The subsequent section examines some of
the more controversial aspects of measurement relating to cost-
benefit analysis, and offers suggestions for progress. Findly, we sug-
gest three areas for exploration using cost-benefit analysis. It is pro-
posed that the opportunity cost of the absence of crime prevention
should be assessed using CBA. It is dso proposed that many crimes
can be viewed as aform of "externality" or "pollution," or the un-
wanted byproduct that is caused by manufacturers making products
that create crimina opportunities. Following these two analyses, it is
proposed that there is aneed for a policy aternative in response to
manufacturing processes and designs that create crimina opportu-
nities

Assumptions of and Definitions for This Essay

Some familiarity of the reader with the crime prevention literature
is assumed. More specificaly, the first given is that sSituational crime
prevention can work, and that crime can be prevented (see the previ-
ousvolumesof the CrimePrevention Studies series, the Security
Journal, or the series of over 100 studies produced by the Policing
and Reducing Crime Unit of the U.K. Home Office). The second given
isthat not dl prevented crime is displaced (see Eck, 1993; Hessding,

1994). Often no prevented crime is displaced (committed at or by a
different time, place, crime type, modus operandi, or offender), and
when some is displaced it is typicaly less than 100%, so that a net
socia benefit generally still results. Further, crime displacement
might be preferably viewed as crime deflection and used as a policy
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tool to ddiberatdy shape crime patterns so as to minimize their over-
al socia cost (Barr and Pease, 1990). The third given isthat crime
prevention can sometimes result in a diffuson of benefits. The term
"diffuson of crime prevention benefits refers to the notion that effec-
tive crime prevention in one location can produce reductions in crime
in neighboring areas or in relation to other types of crime (see Clarke
and Weisburd [1994] for the definitive statement). Fourth, it is as-
sumed that individuals who are, or own, potential targets, are risk-
averse, and that risk-aversion does not vary with levels of crime. We
refer to "stuationd' crime prevention (Clarke, 1980, 1995, 1998) as
crime prevention.®

For smplicity, the key definitions relating to cost-benefit analysis
that are stated by Dhiri and Brand (1999) are used throughout and
are reproduced as Appendix 1. The one modification for present pur-
posss is the acknowledgement that monetary units of measurement
for cost-benefit analysis are merely a commonly accepted reference
point for margind utility units (i.e., welfare gain or loss). While many
commentators are generally content that most costs and benefits can
be converted to a consistent unit of analysis -- i.e., can be monetized
— some find this notion abhorrent, perhaps misunderstanding the
rationale. The key aspects of the rationale are that utility units are
the real issue, but that money is used as a more readily compre-
hendible proxy, and that while measurement is often imperfect, afar
worse option isto exclude such cost items altogether. Social costs
and benefits as referred to here can include both monetized and non-
monetized components. Finaly, since "costs and 'benefits are the
same thing viewed from the opposite side of the riverbank (costs are
negative benefits, benefits are negative costs, and together they result
in changes in net socid welfare), they are sometimes referred to Sm-
ply as costs. These issues are not discussed farther.

1. WHY COST-BENEFIT ANALYSIS?

The analysis of the costs and benefits of crime prevention is nec-
essary since, even though crime may be prevented (one of the 'giv-
ens,' above), it is certainly plausible that the cost of prevention could
outweigh the benefits. In such a case, alowing the present situation
to continue is a preferable policy solution, presumably while seeking
aless costly form of crime prevention. Cost-effectiveness analysis—
avariation of CBA to alow comparison of the outcomes of policy op-
tions with comparable costs — is a'so worth pursuing to allow for
sdlection among a menu of prevention programs, given scarce public
and private resources for dl things.
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Cogt-benefit analysis as it has evolved in gpplied socid research is
aform of evaluation. In theory it is arguably the most sophisticated
form of evaluation currently available. However, the absence of rele-
vant information in many instances, the research expenses incurred
in collecting the requisite data for small projects, traditional impedi-
ments to creating well-conceived comparison groups, aswell asthe
sometimes disputed nature and definitions of the assumptions (and
sometimes even the variables) involved, often distinguish the practice
from the theory.

The main aim of CBA, like all forms of evaluation, isto provide
information of utility to policy makers. The information might be
used to assess and refine current policy, or to develop new policies.
CBA can be focused on different levels, from the evaluation of phi-
losophies and perspectives, to assessment of strategies, policies, tac-
tics, specific activities, or the manner in which combinations of these
are applied in specific circumstances. However, since crime preven-
tion efforts typically need to be tailored to specific crime types and
contexts, the theoretical spectrum of applications of crime preven-
tion, and hence of the CBASs required, could be infinite. Hence for the
purposes of informing crime control policy, evaluation via cost-
benefit andysis might ussfully inform broad areas of knowledge. This
may be related to the fact that cost-benefit analysis developed as an
economic instrument for the assessment of macro-level socia poli-
cies, whereas its gpplication in relation to crime prevention has been
primarily a the micro- or project level. However, unlike many inter-
ventions typically studied using a CBA framework, crime prevention
has clear macro- and micro-policy effects. Therefore, CBA seems es-
pecidly wel suited for its study.

Implicit Cost-Beneftt Analysis

Individuals and society have already made many implicit cost-
benefit decisions and continue to do so on an ongoing basis. Some
people may choose to spend money on vacation rather than invest in
a burglar darm. Governments may have chosen to invest in educa
tion, health, education and crime control instead of transportation
infrastructure. In each case, the decison between competing priori-
tiesis one of resource alocation: money is alocated to each up to the
point where the perceived margina costs and benefits are equd, i.e.,
where an extradollar spent on more of it — the marginal cost —
would give less extra or margina benefit than spending the dollar on
an aternative option, within their given resource congtraints. In their
implicit cost-benefit calculations, governments incorporate the esti-
mated costs of going against the will of the public and various pres-
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sure groups, which may reflect imperfect knowledge or bdiefs about
crime. Governments at al levels make similar decisions in resource
alocation between competing social policy priorities, including crime
prevention.

It is clear that many informal, implicit, and possibly ill-informed
cost-benefit anayses take place on an ongoing basis, influencing de-
cisions varying from those of the individual to those of social policy.
Each decision relates in some way, often indirectly, to spending on
crime prevention. As such, each decision can be viewed as embody-
ing a cost-benefit analysis of crime prevention in dl its varieties. An
am of forma cost-benefit analysisin the field of crime prevention,
therefore, might be to reduce the inaccuracy of current implicit cost-
benefit decisions. Reducing inaccuracy may be a more modest and
realistic goal, perhaps preferable to aholy grail of CBA informed by
perfect information. Such a shift in emphasis is potentially impor-
tant, however, for crime prevention research and how it relates to
policy. It suggests that easily-obtained broad-brush cost-benefit pa
rameters, with reasonable confidence intervals, may be a more real -
istic and more useful aim than one of conducting a perfect cost-
benefit analysis that accounts for dl of the minutiae. For crime policy
purposes, "rough 'n ready" may be preferable to - perfect but never
completed,” since a benchmark with known limitations is better than

none.

Break-even Analysis

Ekblom and Pease (1995), among others, suggest that evaluators
should, prior to implementation of an intervention, identify the
mechanisms by which a crime prevention intervention is expected to
work. That isto say, it is not enough to know that a program pro-
duces a desirable outcome: Evauators should endeavor to determine
apriori why it is expected to work. An ana ogous suggestion could be
made in relation to cost-benefit analysis. It should be possible for
evaluators to produce broad parameter estimates of a break-even
point for interventions, prior to implementation. For example, as-
suming some knowledge of the costs of the crime (from previous
studies), and some estimate of the fixed and variable costs of the in-
tervention, it would be possible to produce an estimate of the reduc-
tion in crime that would be required to reach abreak-even point. It
could then be determined whether the required prevention level is
realistic. Examples using limiting cases will clarify the issue and its
potentid utility: If a crime is minor and the proposed intervention is
expensive, it might require a 95% reduction in crime to break even.
Absent a particularly strong preventive mechanism, that required
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prevention levd is unlikely to be attained. However, if the crime being
targeted is very costly to society, and the intervention is very cheap,

then a 2% reduction in crime might be the break-even point. A pro-

posed project isrisky if it has a high break-even point and uses an

untried prevention measure in a context where the preventive
mechanism is uncertain. A proposed project is far less risky if it has
alow break-even point where only a small percentage drop in crime
required to produce a net gain. This latter scenario might be the case
where, for example, a project replicates the application of a success-

ful intervention, but puts it in a different context that is dso thought
to be conducive to a sound preventive mechanism being triggered.

Towards Standard Cost Estimates

The pioneering work of Miller et a. (1996) produced estimates of
the tangible and intangible costs of crime for a range of crime types.
Though their estimation method of victim-compensation has been
questioned (and is discussed later,) it is nevertheless a landmark in
the study of the costs of crime. The Miller et al. estimates were bril-
liantly adapted by Painter and Farrington (1999) in their cost-benefit
analysis of improved street lighting. Painter and Farrington applied
the Miller et al. estimates of the costs of crime to their own crime
prevention scenario. In fact, Painter and Farrington may light the
way towards methodologica standardization of cost-benefit analysis
for crime prevention. Assuming that estimates such as those of Miller
are continually updated (and that any critics of the methodology can
present improved or competing estimates rather than smply throw-
ing mud), the field of cost-benefit analysis of crime prevention should
improve markedly and be able to achieve some degree of methodo-
logical standardization. Such an element of standardization could
result since, even if local project cost estimates vary widely from na
tional estimates (Miller et al., [1996] use the U.S. National Crime
Victimization Survey), they could be compared viathe common met-
ric of the standardized national estimates. Spatial variation in cost
estimates will ssimply produce different lenses through which inter-
ventions can be compared. Local, regional, nationa or international
mean estimates of the costs of crime are dl smply different means or
standards that dlow different levels and types of comparability.

The following section examines the underlying economic moded for
measuring the costs and benefits of crime prevention. The section
after that uses this modd to inform cost-benefit models of crime pre-
vention that look at prevention outcomes that typicaly have not been
explained by conventional CBA applications.
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[Il. DEVELOPING A COST-BENEFIT MODEL

This section examines the key components of the CBA model. The
fundamental of this approach to evaluation might be thus summa-
rized: Analysis of marginal costs and benefits, appropriately dis-
counting for future events, can inform researchers and policy makers
about changes in "net social welfare' resulting from crime prevention
initiatives.

Traditional Typesof CBA

CBA was developed as a straightforward. application of standard
macroeconomic techniques in cases where a third-party intervened in
the free market, leading to changes in consumer and/or producer
behavior (Gramlich, 1991, 1998). Three types of intervention domi-
nate the cost-benefit literature:

(1) Product viability: Thefirst "traditional’ application of CBA isto
determine whether a product is viable in the market. An ex-
ample would be ajudgment, an evaluation, relating to the
production of anew drug. The CBA would compare the ex-
pected efficacy to the potentia lethality, subject to information
constraints, since both effectiveness and lethality of a new
drug are unknown. This is the category into which most crime
prevention research to date would fit — determining whether
the crime prevention benefits of an intervention outweigh the
cogts. The programmatic cost-benefit evaluations, such as
those conducted within the Safer Cities programmes (Ekblom
et al., 1996) and the ongoing ambitious cost-benefit and cost-
effectiveness assessments which will be produced within the
U.K.'s Crime Reduction Programme (see Dhiri and Brand,
1999; Legg and Powell, 2000), would fit within this category,
as akin to an evaluation of a portfolio of products. However, it
is also the case that this category of cost-benefit analysis has
far broader applications in the crime prevention sphere. For
example, CBA would be applicable to the testing of new con-
sumer products in determining the extent to which they might
encourage or facilitate crime. The crime "Foresight' program
being developed inthe U.K. (U.K. Department of Trade and
Industry, 2000) is currently tackling such issues. The pro-
gram may find that proposing a CBA. approach will accelerate
the implementation and broader adoption of the assessment
of the criminogenic potential of new consumer products.

(2) Government intervention in a monopoly market: The most
common example of CBA evaluations are those of agovern-
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mental intervention in amonopoly market. The intervention
typically takes the form of atax or regulation, when it is as-
sumed that social welfare is less than would be the case were
there multiple suppliers. Such could be the case for an elec-
tricity monopoly where prices and output levels may be tightly
regulated. Thisis arguably the relevant category for the anay-

sis of agpects of government intervention to tackle the absence
of crime prevention in many situations of market failure thet,
inadvertently or otherwise, promote crime (if absence can be
viewed as amonopoly that needs breaking). Other crime-
related examples would be the debates relating to the overal

socia cost or benefit of introducing privatization and competi-
tion to policing and prisons.

(@ Taxation: Thethird traditional application of CBA relatesto
the application of atax. The basic question to be answered is
Does atax produce anet social benefit? Increased social
welfare is the aim of taxation: the question is, do societal
benefits outweigh the costs, where such notions as freedom,
ustice and equity are included in the cost-benefit calculus, in
addition to resource transfers. The correct level of general
taxation, such as that on income is, of course, hotly con-
tended, but the principle remains the same. Typically, cost-
benefit analysis is applied to a situation where it is found, for
example, that use of a product creates negative externalities.
An example would be where, in relation to emissions from
automobiles, the government imposes atax to both change
consumer and producer behavior. The tax reduces driving by
consumers because of the higher cost, while the extra funds
provided could be used to reimburse those harmed by emis-
sions. In other instances, afine or other punishment could
also be imposed upon producers, such as manufacturers
causing pollution. The punishment would encourage manu-
facturers to reduce the externalities, that is, to cut pollution,
or to compensate society for the pollution costs imposed. Paul
Ekblom suggested that "where crime problems are ‘external-
ized' (i.e., where those who create the opportunity are not
those who suffer the consequential crime) sanctions could be
introduced to encourage closing the loophole" (Ekblom,

1998:29).

Thisthird main category of CBA can be applied to crime policy in
various ways. Fines and imprisonment are atax imposed upon of-
fenders for the cost they impose by their offending, and part of the
am isto change consumer behavior (to deter offenders). Victim corn-
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pensation has a precise parallel with the funds used to compensate
those harmed by emissions into the environment (crimes). Perhaps
most importantly for crime prevention, however, isthe possibility
that CBA might be used to encourage reductions in criminogenic
products and environments. For many years, car makers produced
cars without necessarily building in the socidly optima levd of crime
prevention to car designs. Whether inadvertent or not, the manufac-
turers saved on costs at the expense of the public. The result has
been millions of car crimes of various sorts. It is certainly plausible to
suggest that auto manufacturers could be encouraged to build in
crime prevention to their products that would produce a significant
reduction in crime and a mgor reduction in cost experienced by so-
ciety as awhole.* A cost-benefit analysis would tease out the specif-
ics and propose alevel of taxation, fines or other regulation, that
might encourage manufacturers (and/or designers of products,
buildings and environments) to reduce the level of crimina opportu-
nity supplied by their products, while accounting for the costs of do-
ing so (such as increased consumer prices and/or reductions in
profit from automobile production) from changes in the supply of
automobiles). If it is argued that the creation of criminal opportuni-
ties dso causes crimindity by encouraging offenders to commit crime
and to accelerate a criminal career, then the social cost is even
greater. Many examples of crime externalities exist, and the argu-
ment could be made that some types of crime (but not all — it would
be difficult to categorize domestic violence as such) should be viewed
asforms of pollution (Farrell, 2000). This application of CBA may
have potentially significant implications for the cost-benefit analysis
of crime prevention and for crime policy as awhole. Theissueisre-
turned to later in this essay.

Limitations of CBA

Forma CBA has four implicit restrictions. First is that the goa of
a cost-benefit analysis is to compare the current state of affairs to
one where the market is expected to behave more efficiently. Pro-
grams that sacrifice efficiency for effectiveness (specialized courts
such as drug courts tend to fal into this category) are much more
difficult to evaluate. Second is the fact that the effects being studied
have to include a change in the behavior of either the consumer of
the good or the producer of the good or both. In the absence of a be-
havioral change, cost-benefit analysis is unnecessary: it is Smply an
exercise in accounting. Third, cost-benefit analysis is often performed
in situations where information is imperfect: therefore the analyst
must perform the analysis with caution and prudence, but preferably
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without pride and prejudice. Fourth, it is assumed that producers
and consumerswill act rationally, at least according to the economic

definition of rationality (maximization of utility). Thislast point can

sometimes raise the hackles of readers unfamiliar with the territory.

The most likdly explanation for this is misunderstanding over the use
of arange assumptions. Such assumptions are made to add clarity
and manageability to a complex subject, and can be modified and

adapted. as necessary to fit different scenarios and conditions.

CBA and the Market for Crime

Economic model sof crimearetypically model s of punishment,
and equate risk with price, at least since the time of Becker (1968).
The present model is of crime prevention rather than punishment,
however. The next short section outlines how the relationship of risk
and price differsin the crime prevention market model from itsrole
in the traditional economic punishment model, since thisis central

to an understanding of what follows in relation to cost-benefit anay-
gs

Redefining Risk

As with the economic model of crime and punishment, price
equatesto risk in our economic model of crime prevention. However,
in thismoded, risk explicitly incorporates elements of the time and
effort required by an offender to commit an offence. Hence risk can
be manipulated via a crime prevention intervention that increases
the time and effort required to commit an offence. In the traditional
punishment mode of crime, variation in punishment was the princi-
pa means by which public policy could influencerisk. In the present
analysis, risk levels and the supply of crimina opportunities can be
manipulated via policies and practices that influence the actua and
perceived time and effort required to commit an offence. Other pun-
ishment variables are assumed congtant in order that key influences
upon risk, namey the supply and demand for crimina opportunities,
can be perceived. While the emphasis here is upon crime prevention,
a combined modd that integrates prevention and punishment influ-
ences upon risk can aso be envisaged.

VictimSurplusand Offender Surplus

CBA isatool that isfundamentally concerned with measuring
changesin surplus. In traditional analysis of socia policy, there are
two types of surplus: producer surplus and consumer surplus. With
respect: to the market for crime we adopt the terms "victim surplus
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and "offender surplus,’ respectively. A ssmple trandation isto think
(as proposed by van Dijk, 1992) of victims as the unwilling producers
of a supply of criminal opportunities, and of offenders as the con-
sumers who produce a demand for criminal opportunities. Hence
victims are producers, and offenders are consumers in what follows.

A victim surplusisincurred since, at agiven market level of risk
required to commit an offense, some members of society would (un-
willingly) supply criminal opportunities at alower level of risk. That
is, some targets would have provided some easier criminal opportu-
nities. These potentia targets decline in number asrisk levels de-
cline, down to avery smal number who take virtually no anti-crime
measures. These persons are society's free-riders, who have pur-
chased less than the market level of protection (perhaps less guardi-
anship or less security), so that the victim surplus is not a good thing
for society.

An offender surplusis aso incurred since, a any given risk levd,
some offenders would have committed crimes at ahigher risk level.
However, society loses since these higher-risk crimes are not com-
mitted. Therefore, if offenders are not allowed to stockpile reduced
risk (i.e., offenders are made to commit riskier crimes closer to their
highest level of risk tolerance), then society benefits from areduction
in offender surplus. Note that, contrary to what might be expected,
society gainsin the crime market from both areduction in victim
surplus and in offender surplus. Thisis precisely the inverse of a
traditional market, where both consumer and producer surpluses are
positive. Due to the manner in which these social costs operate, it is
arguable that they might preferably be termed victim deficit and of-
fender deficit rather than surpluses, but we retain the traditional
terminology for simplicity in the present instance. In the market for
crime therefore, the key isto realize that areduction in victim sur-
plus, or areduction in offender surplus, is agood thing for society
even though it initially sounds counterintuitive.

How does a crime prevention intervention produce anet social
benefit? Society experiences a net social benefit if an intervention
yields anet reduction in victim surplus, anet reduction in offender
surplus, or a combination of increases and reductions where there is
anet reduction in overall surplus. This can be illustrated. Figure 1
shows an equilibrium in amarket for crime where curve S, repre-
sents the supply of crimina opportunities by unwilling victims, and
the curve D ; the demand for crime by offenders.® The market has a
levd of risk shown by p 1 and aquantity of crime committed of cl,. The
victim surplus is described by the area"A' and offender surplus by
the area'B." Aside from the changes in terminology, this representa-
tionis, so far, essentialy the same as that of atraditional commodity
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market. For present illustrative purposes we discuss a crime market
for theft of new automobiles. Into this scenario, a government inter-
vention is introduced that encourages manufacturers to improve the
level of security on new cars as they are produced. Such an interven-
tion was described by Barry Webb (Webb, 1993) when government
legidation made car steering wheel locks mandatory Due to the
intervention, the level of risk that offenders incur to commit a car
theft has increased in the aggregate. This is shown in Figure 2 as an
inward shift in the supply curve, representing a reduction in the
supply of criminal opportunities, from Si to & and an increase in
risk from pl to @2 As aresult, the number of crimes committed fdls
from gl to g2.

The government intervention to reduce the supply of crimina op-
portunities for agiven level of risk has clearly reduced crime. The net
social gain however, is shown by the changes in surplus. Victims
have lost the surplus described by the shaded area 'C in Figure 2,
which represents a benefit to society (less low-security potential tar-
gets since dl new cars are now safer). Victims have gained, and of-
fenders lost, the surplus described by area'D.' Area'D’ is a transfer
and represents no change in net socia welfare. Offender surplusis
reduced by the checkered area 'E,' o representing a benefit to soci-
ety. In this smple mode, whether society gains or loses in the aggre-
gate as aresult of the intervention is dependent upon the relative
sizes of the cost and benefit components shown as areas C (socia
benefit), D (transfer) and E (benefit). In Figure 2, anet social benefit
is produced since the additional surpluses from area C and E are
removed, which in thisinverse model is agood thing. Hence, the
crime prevention intervention shown in Figure 2 produces a net so-
cid benfit.

The smple modd presented here shows effective crime prevention
behavior where only positive behaviors are produced. The price of
crime (risk) increases, and the quantity of crime decreases (from ¢ to
2. It would be smilarly smple to show the converse and manipulate
these modd s to show costs to society. In the case where both supply
and demand shift, and the elasticities of one or the other also
change, it is theoretically possible to conceptualize a net increase in
overal surplus, leading to anet lossin socid welfare.® The challenge
to researchers is to modd the various components of these changes,
and it is proposed that the crime and prevention mode has the po-
tentia to be adgpted to a range of such purposes.
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Elsewhere, the mechanisms by which crime prevention produces
shiftsin the supply of criminal opportunities and demand for of-
fending have been described in more detail (Farrell et d., 2000). In-
creasing, the time and effort required to commit an offence, and re-
ducing the supply of crimina opportunities, increases the market
risk-price. Reductionsin the rewards derived from an offence how-
ever, produce adecrease in demand for offences at agiven level of
risk (since it isless profitable while equally risky). In contrast, an
increase in crimeis likely to result from an increase in the volume of
consumer goods that are suitable for theft. This tracks the mecha
nism described by routine activity theory, producing an outward shift
in the supply curve, and an increase in the supply of criminal op-
portunities. From a crime prevention perspective, therefore, since
more consumer goods typically produce more suitable targets, society
might aim to produce goods that are less vulnerable to theft or other
crime, and that therefore do not produce the same increase in avail-
able crimina opportunities. Thisis an issue returned to later.

From the basic crime market model that portrays victim and of-
fender surpluses, arange of avenues for exploration can be derived.
The dasticity of supply and demand are clearly important. For many
types of crime, particularly those committed by opportunistic, un-
skilled, inexperienced and uncommitted offenders, the demand for
crimewill be quite elastic (ashallow demand curve). Here, anin-
vestment in crime prevention producing even asmal reduction in the
number of criminal opportunities on the market, or a dight increase
in risk, would produce a disproportionately large net social gain.
Professional, organized or highly motivated criminals might be ex-
pected to have ademand for crime that, while still fairly elastic for
the most part, would be less eastic than that of opportunistic offend-
as The crime market model would show how the offences they
commit would require amore substantial crime prevention effort to
produce increases in risk sufficient to prevent or deter these offend-
ers. The ssimplified supply and demand curves shown as straight
linesin Figures 1 and 2 would more realistically be expected to be
complex functions. The related issues of the influence of crime dis-
placement and the diffusion of benefits, and the net social cost or
benefits that result, are areas outside the purview of the present es-
say, but present potentially rich veins for exploration by further re-
search.

IV. MEASURING NON-MONETARY COSTS

CBA, for crime prevention is not without areas of unresolved de-
bate. The issue of the measurement (or not) of non-monetary costs is
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akey area of concern. Can and should the psychological and other
"emotiond' costs including, potentialy, various forms of stress disor-
der, be incorporated into cost-benefit analysis of crime prevention?
To date, the default option for CBA of crime prevention has been to
exclude the non-monetary costs of crime. Thejustifications for this
approach vary: sometimes no explanation isgiven, sometimesthe
justification is that estimates are not available, sometimes non-
monetary costs are deemed irrelevant, and sometimes they are
deemed impractical to incorporate since the estimates vary widely.

Further, the debate is not confined soldly to the field of crime pre-
vention. The more popular debate over the " costing' of ahuman life
also relates to arange of policy areas, particularly that of public
health provision and insurance. It remains a contentious issue (see
Economist [2001] for ashort summary relating to the health debate).

The debate over non-monetary costs is reflected in the terminol-
ogy. Terminology variesfrom the optimistic term "non-monetary
costs (which implies they can still be estimated and compared to
monetary costs viaa common metric), through "intangible costs
(which recognizes their existence but seems skeptical of measure-
ment), to the more pessimigtic term "unquantifiable costs (which, as
the name implies, suggests they cannot be quantified and therefore,
for policy purposss, effectively do not exist).

Whether to include, and if so, how to measure non-monetary
costs, are important issues for the study of crime prevention and for
crime policy in general. Two key and related questions seem to un-
derpin the debate The first is: "Are non-monetary costs important
enough to warrant inclusion in cost-benefit analysis? The second is:
"Can non-monetary codts be estimated? These questions are tackled
after abrief look at the methodologies associated with estimating
cogis.

Estimation Methods

In general, the economic literature suggests the use of a "shadow
market" to evauate the codts associated with atransaction for which
no market exists. A shadow market is typically some existing market
that is analogous to the market to be evaluated. In generdl, there are
two methods for evaluating the cost associated with crime (see
Gramlich, 1981; Rajkumar and French, 1997; Cohen et al., 1994;
Miller et al., 1996; Roman and Harrell, 2001). Each of these models
attempts to use different shadow markets to measure a price associ-
ated with crimina incidents. The two methods are:

(D willingness-to-pay estimates, which are based on the price one
would be willing to pay to avoid damages, such as death or
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disability, that result from crime. Methods of estimating will-

ingnessto pay include: required compensation, which esti-
mates the price that an individua would have to receive in or-

der to risk exposure to adangerous event; property-value,
where differences in crime rates and property values are com-
pared to estimate the amount individuals will pay to avoid
crime and itscosts, and, quality-of-life, which estimates costs
according to degrees of disability;

(2 victim-compensation or willingnessto accept, the converse of
willingness to pay. Thisis the aggregated amount that would
have to be paid to avictim to compensate for his or her tangi-
ble and intangible costs. Methods of estimating willingness to
accept include: jury compensation, which valuesvictim costs
at the ratejuries compensate victims of crime, including
health care, lost productivity and intangible costs such as
pain and suffering; discounted future earnings estimates,
which are based solely on the costs (or averted costs) of lost
productivity due to an incident; and cost of illness, which uses
survey data to aggregate the tangible cost of crime, including
hedlth and productivity [Roman et al., 1998].

To date, there is no best practice in benefits estimation, but the
most common method of estimation has been victim compensation
as estimated by cost of illness As Rgkumar and French (1996) note,
this method tends to underestimate true costs because no intangible
cogts (pain and suffering, fear) are included in the estimate. However,
given the high degree of uncertainty in measuring intangible codts, it
is often thought to be prudent to exclude them. When it comesto
crime, however, the substantial extent of intangibles means that
their exclusion in sorne instances produces potentially misleading
findings. The next sections tackle the two questions raised above re-
garding the issue:

(1) Arenon-monetary costsimportant?

The answer to this question is an unequivocal 'yes." For crimes
such as rape and domestic violence, the non-monetary costs of the
trauma can be far more significant than any actua financid costs in
many instances. To exclude non-monetary costs would reduce the
apparent impact of these crimes many times over. In practica terms
thiswill make these crimes less likely to be addressed by prevention
initiatives, and, when the results come in, it will severdly understate
the gain derived from any crimes being prevented.
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(2) Can non-monetary costs be estimated?

The answer to this question is a definite 'yes,' with the rider that
the methods and techniques need to be replicated, revised, and im-
proved upon. The pioneering Miller et a. (1996) work warrants fur-
ther description in the context of suggestions as to how crime pre-
vention evaluation might build upon it. Miller et d. utilized the vic-
tim-compensation model to show how the intangible costs of crime
are, as might be expected, far more significant in relation to crimes
such as rape than they are for crimes such as burglary. Regardless of
the disputed merits of the victim-compensation approach, it is clear
that rankings of crime according to their overall costs would be sig-
nificantly influenced by the exclusion of intangible costs.

Table 1: Tangibleand Intangible Costs of Crime

Cost Ratio of
Tangible |Intangible Relative to |Intangible
Crime Costs Costs _[Total Costs| Burglary |to Tangible
Murder $1,030,000 |$1,910,000 |$2,940,000 2,100 1851
Rape/ sexual assault $5,100| $81,400 $86,500 62 15.96:1
Robbery / attempt
Wit% injury P $5,200[ $13,800 $19,000 1 2651
Assault or attempt $1,500 $7,800 $9,350 7 521
Burglary or attempt $1,100 $300 $1,400 1 0.27:1

At least one recent textbook on victims now routingly incorporates
such measures in teaching the estimation of the costs of crime (Wal-
lace, 2000:85, Table 5.3). Table 1 shows an adaptation of that pres-
entation, itself an adaptation of the Miller et al. work. The table
shows the tangible and intangible costs for five crime types. Tangible
costs include medica costs, lost earnings, and public programs relat-
ing to victim assistance, which in the U.S. in 1993 were estimated at
$150 hillion. The intangible costs include pain, suffering and quality
of life, which were estimated at $450 billion in 1993 (Miller et a .,
1996). When intangible costs of crime are included, crimes come
closer to what might be: expected in terms of severity. The importance
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of the intangible costs are clear upon an examination of Table 1. As
one example, relative to the tangible costs, the intangible cost of rape
isfar greater than that for any other type of crime. The cost of rape
would be significantly underestimated were intangible costs ex-
cluded. It should aso be noted here, however, that these estimates
are not necessarily definitive. In stark contrast to the value of life
placed on murder victims shown in Table 1, one study of a drug
dealing gang suggests that the value of the life of alow-leve foot sol-
dier may range from $7,500 to $110,000 (Levitt and Venkatesh,
(1998:26). Even the higher of these values is far lower than the esti-
mate of the total cost of murder shown in Table 1. While it may re-
flect differences in components that are costed, as well as methodol-
ogy, the estimates may also reflect possible variation in the range of
values that alife may take depending upon context and circum-
dances. While it is possible that average low-level drug deders might
value their lives at afar lower level than the average person, it is
clearly there is aneed for further work to reconcile these figures.

However, it is apparent that it remains standard practice to ex-
clude non-monetary costs from crime prevention evaluations. This
practice should change. The pace of change should be accelerated by
further studies in this area. Work is needed to refine, improve upon
and develop the methodology, and to use alternate methodol ogies to
produce validating or improved estimates. Thisis required for differ-
ent times, countries and contexts. Such research seems a necessary
step if cost-benefit analysis of crime prevention is to become truly
credible.

Nevertheless, the question of whether or not non-monetary costs
should be routinely incorporated into CBA of crime prevention re-
mains atricky one. Idedlly, if perfect estimates of those costs existed,
they would be incorporated. At present, estimates can vary widely.
Estimates can aso be subjective: some people would argue that the
life of a persstent violent criminal is not worth the same as that of a
responsible hardworking taxpayer — the argument can be made that
the net loss to society of the former is less than that of the latter.
Many non-criminological debates exist, such as: is the life of an eld-
erly person worth the same as that of ayoung person? Other issues
arise in relation to such notions as "the deserving victim,' such asthe
person who started the fight but lost. Such measurement issues
should not be insurmountable however. This is evidenced by the fact
that, at present, crimes of the same type are all implicitly valued
equally when crimes are counted. Cases of multiple estimates would
smply result in multiple cost-benefit outcomes, bounded by a confi-
denceintervd.
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Discounting

Crime prevention was once brilliantly defined as the securing of a
future non-event (Forrester et al., 19902. From one angle, the phrase
aso captures the need. for "discounting,” that is, converting past, pre-
sent and future costs into comparable estimates. There is atime
value associated with money: adollar received today isworth more
than that same dollar ayear from now. Therefore, it is necessary to
value benefits received in the future a something less than their cur-
rent value. The degree to which future benefits are deflated is the
discount rate.

The sdlection of an appropriate discount rate can be contentious
(see Cohen [2000Q] for an extended discussion). Dhiri and Brand
(1999) present aclear and practical statement of its derivation. Three
main factors contribute to the formulation of a discount rate: the so-
cid rate of time preference; interest rates;, and savings rates. The so-
cid rate of time preference is smply the rate a which consumers are
willing to trade future for current consumption — it is a measure of
the preference for deferred gratification. Interest rates and savings
rates are linked, and together predlct the rate of return to capital had
it been invested rather than spent.® One factor that does not contrib-
ute to the discount rate is inflation, although mfIatlon is often mis-
takenly used as the rationale for discounting.’® Clearly, al three of
these variables change over time, but avast literature on discounting
helps inform the setting of an appropriate rate.

The applicable discount rate varies over time and space. In the
U.K., Dhiri and Brand note that "[t]he standard real discount rate
currently used in central government is 6 per cent” (1999:43). In the
U.S., it isgenerally accepted that any discount rate between 3 and
4% can be assumed to be unbiased." The definitive U.S. text on cost-
benefit analysis proposes applying various discount rates to a prob-
lem in order to generate the equivalent of confidence intervals
(Gramlich, 1988). Assuming for present purposes a socid rate of time
preference of 2%, and a current interest rate of 5%, this discount rate
of four percent should offer an appropriately conservative estimate of
future benefits. Future benefits are therefore calculated according to
Equation 1, where (X7) isthe benefit (cost) occurringinyear T and
the discount rate is .04:

T
Discounted Future Benefits (DFB)=3 éXT/ @+D)) @

Using this equation, each averted crime is discounted for each
year during which a benefit is expected to accrue, as determined by
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the average duration of the intervention (in years) for each type of
crime. In Painter and Farrington's (1999) impressive study of the im-

pact of street lighting on crime, for example, street lights had alife
expectancy of 15 years, which was therefore the time over which

benefits were expected to accrue. A textbook illustration demon-
grates the power of discounting. Suppose one were offered the choice
between receiving one dollar ayear forever at a discount rate of 5%,

or $20 at present. It turns out that taking the money up front is a
better deal. In fact, in the distant future, after 20 years, the payoff is
vanishingly small.

Putting it All Together — And L ooking Beyond

When dl of these factors are put together, a rather complete pic-
ture of a cost-benefit modd of crime prevention emerges. It may well
be that supply and demand for some criminogenic goods can be
readily generated: the number of cars stolen annually can be used to
estimate a demand for stolen cars. Palice records on prices received
for stolen goods might be used to calculate prices. On the supply
side, survey data might be used in combination with consumer pur-
chase datato modd the "supply ' of anti-theft devices for cars. Multi-
variate analysis can be used to control for outside factors, such as
changes in policing and changes in standard prevention equipment.
It is possible that sophisticated models could be developed. Such
models might predict how changes in consumer behavior produce
changes in the volume of crime.

Another gpproach may be to apply these same tools at a more mi-
cro level, by examining changes in behavior, say, before and after a
crime prevention program is implemented. This approach would use
the same methods described above, but would use multivariate tech-
niques to isolate the effects of the program. Here, key variables are
devel oped from knowledge of how aprogram would operate. Costs
can be readily tabulated, usng market costs for labor, facilities and
other costs. An outcome evauation could be conducted in the usual
way, isolating program effects using (quas) experimenta techniques.
The "codt of illness' method (mentioned earlier in relation to victim-
compensation method of estimating costs), could then be combined
with the outcomes from the evaluation to put dollar values on
changes in behavior, by, for instance, creating estimates for the
benefits received by society from a car not being stolen. More specific
recommendations for conducting these evaluations are beyond the
scope of this paper. (See Roman et al., 1998 for further details of
such a program as they rdate to court-based interventions.)
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V. ROUTINE SAVINGS

This section notes some obvious crime prevention efforts that are
clearly beneficial but which have not been subjected to cost-benefit
analysis. They are often revealed as beneficial by the preferences of
those who choose to adopt them.

Case Study of the Car Door

Upon leaving their motor vehicle, most informed peoplewill lock
the door. This is because the benefit of locking the door outweighs
the cost of the resources expended. The cost (effort) of locking the
door is small compared to the potential cost of car crime, even if the
risk of car crime is small. In time, locking the door becomes routine,
the effort-cost appears miniscule and is outweighed by the psycho-
logical benefit of knowing the door is locked, as well as by the actua
benefit of reduced crime risk. Locking the door becomes a sensible
routine precaution (Felson and Clarke, 1996), so much so that it is
often not noticed as an explicitly proactive crime prevention activity.

A car door is more likely to be locked if the car owner has are-
mote locking device. 2 Just as with doors that swing closed and lock
behind you, such facilitators of crime prevention increase the imple-
mentation of routine crime prevention. The equivaent in the field of
hedlth and safety is the fire door that automatically closes after en-
try. In both instances, the effort-cost of closing/locking the door is
reduced. If costs decrease, net benefit increases. In the model de-
scribed earlier, thiswould be shown as a shift inward of the supply
curve, reducing quantities of crime and increasing the risk-price.

The car door is one smple example of aroutine saving — in terms
of costs and benefits — from precautionary crime prevention meas-
ures. There are many more, from locking the front door to carrying
keys in hand while approaching the car. Taking a cab can often be an
implicit crime prevention measure, as can an unwillingness to walk
through certain areas a cetain times.

So What?

The observation that routine precautions have not been the focus
of CBA, is significant. It shows that arange of ssimple and obvious
cost-benefit analyses can be undertaken that. will empiricaly demon-
srate where benefits outweigh costs. This may allow the study of
CBA to progress to a more fruitful stage of focusing upon where and
when crime prevention is most beneficial, rather than focusng upon
whether or not it is beneficid.
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VI. EXTERNALITIES: COST-BENEFIT ANALYSIS AND
CRIME POLLUTION

Manufacturers of mobile tel ephones have arange of possibilities
open to them to discourage theft of their devices (Clarke et al.,
2001). Car manufacturers have, for many years, had huge variation
sintheir propensity to install anti-theft devices on vehicles. Some
manufacturers choose not to implement crime prevention measures
in their products because they would incur a small increase in
manufacturing costs. It should not, but seemingly till does come as
asurprise, that knowingly selling large volumes of criminogenic
products results in huge amounts of crime. Arguably this also pro-
duces further negative knock-on effects: the expansion of criminal
opportunities increases the pool of offenders who pass the tipping
point where their perceived utility for crime is greater than the per-
ceived risks —because the "good' experience shifts those perceptions
towards a preference for crime.

As aresult, crime research might consider examining the costs
and benefits of the absence of crime prevention, rather than solely
the costs and benefits of its presence. Doing so may prove that the
analysis of the costs and benefits of the absence of crime prevention
holds the potential to be a powerful and influentia tool by which the
basdine of crime prevention standards can be moved upwards.

Focusing upon the well-known example of car manufacturers, the
range of crime prevention options available to reduce car theft is
fairly large, including: steering-wheel locks, entry codes, darms, im-
mobilizers (e.g., "the Club"), and tracking devices. Theft of carsfor
their parts can be made less rewarding by the indelible stamping of
identity codes on the most valuable body and engine parts. Admit-
tedly, recent technological advances have made many of these avail-
able only in recent years. It is dso evident that some measures— a
good exampl e is steering-wheel locks — have been introduced as
mandatory in some countries. It was clear to dl concerned, including
policy makers, that the aggregate socia benefit of mandatory crime
prevention standards was greater than the aggregate social cost of
their albsence. Hence steering whed locks became widespread. Barry
Webb (1997) briefly describes the fascinating history of car crime and
efforts to overcome it — the earliest of which were registration num-
bers. What is not mentioned is that cost-benefit analysis was implicit
to these legidative moves. To policy makers it was clear that the net
socia benefit of the legidation would far outweigh the crime cost of
inaction and the absence of the crime prevention measure. It was
adso dear that by forcing manufacturers to internalize the crime pre-
vention cost was the means by which to produce the largest net so-
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via gain. It appears that there may be a need to develop and apply a
methodology that identifies areas where the absence of crime pre-
vention leads to anet socia welfare loss.

Externalities

The discussion of market failures that follows needs a brief intro-
duction to the concept of externalities. In general, externalities can
be positive or negative, and they arise in situations where a con-
sumer not involved in atransaction is affected by that transaction.
Two types of externalities occur. Pecuniary externalities occur where
the actions of an actor in the market affect others in the market, and
these effects are transmitted in the market, for example by a change
in price. Thiswould occur, for instance, where a polluter (probably a
regulated monopolist) charges below-market prices to compensate
consumers for the del eterious effects of the pollution. Using the
automotive examples, thiswould occur where a manufacturer of a
criminogenic good, such as cars, charges aprice dightly below the
market price to compensate consumers for the costs they face be-
cause the manufacturer does not include anti-theft protection.

The other type of externality, the far more common example, oc-
curs where the externalities are orthogonal to the market, and
therefore the actions of one actor affect the welfare of others, but
there is no market price for that effect. Following the two examples
above, thiswould occur where a polluter does not account for nega-
tive pollution externalities in setting a price, or where acar manu-
facturer excludes prevention technology, but does not compensate
consumers for their net loss in social welfare due to increased theft
by salling below the market price. If producers smply charge alower
price for a car without anti-theft technology (i.e., with a pecuniary
externality), then we have a'so what' or trivial situation. Whilethisis
aempirica question that can, and should, be tested, we suspect that
few manufacturers do so.

One other construct deserves explanation. Should the latter
situation occur, we are still left with something of a quandary about
the appropriateness of third-party (e.g., governmental) intervention.
Conservative scholarswould likely argue that the market provides
solutions to these problems over time, and that most interventions
lead to some loss in net socia welfare through less efficient markets,
and through administrative costs. Without debating these points —
and they are eminently debatable — few argue that intervention is
inappropriate in the case of public goods. While this discussion is not
central to the issues addressed here, crime prevention is, at least in
part, a public good. Public goods have two genera qualities: they are
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non-rival (the use of a good by one does not affect the use by others),
and are non-exclusive, i.e., everyone is affected. In the case of crime
prevention, it is clear that at the macro-level, a program that reduces
some crime reduces some crime for al (i.e., it is non-exclusive). Itis
aso clear that crime prevention is, in many instances, non-rival: my
use of crime prevention has no effect on your use of it aswell. The
exceptions might be free-riders and followers. Free-riders seek to
benefit from the crime prevention behaviors of others, and underin-
vest in crime prevention. What we term "followers would be people
who adopt extra crime prevention measures either to "kegp up with
the Joneses' or in case they fed that the prevention behavior of oth-
ers may leave them as the only vulnerable target. The question to
answer is whether there are market failures in the provison of crime
prevention, and whether crime prevention is a public good. Leaving
the latter question aside, in the remainder of the paper we argue that
such merket falures do exis.

Market Failure

Another of Webb's (1997) examples relating to car crime isthe
eventual widespread incorporation of locks within car doors, to re-
duce the ease of theft. This measure was introduced by manufactur-
ers without legidation. It was clear to manufacturers that the extra
production costs would be outweighed by the benefit from sales.
Thus, it was not due to the benevolence of the car manufacturer that
locks were introduced. It was from the pursuit: of their sdf-interest, a
response by the market to the fact that consumers prefer a less
crime-prone vehicle. In this example, the invisible hand of the market
locked the door. However, this example is illustrative more of the ex-
ception than the rule: it is more typical that the pursuit of economic
sdf-interest does not lead to crime prevention. It may be more typicd
that the market fails due to alack of recognition of the negative ex-
ternalities associated with the absence of crime prevention. Consum-
ers are typically not well informed either about risks or crime pre-
vention measures. The market equilibrium for in-built crime preven-
tion may be different from that which would maximize overall socia
welfare. That is why vehicle registration and steering-wheel locks
were introduced via legidation rather than via the market.

A Pigouvian Tax for Crime

Alfred Pigou (1877-1959) is credited with being the first to advo-
cate atax upon industry that produces negative externdities. Hence,
manufacturing industry incurs a Pigouvian tax for illegal pollution.
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Such atax forces manufacturers to pay the cost that they are im-
posing on society. Since it is cheaper to lower the leve of pollutants
rather than continue to pay the tax, manufacturers quickly internal-
ize the cost by shifting to aless-polluting production process. A Pig-
ouvian crime tax might encourage manufacturers to reduce the level

of the viability of products. It could also be used to encourage crime
prevention through environmenta design (CPTED: see Jeffrey, 1977)

and the more routine avoidance of crime facilitators.

Many adaptations to manufacturing processes that might reduce
crime would do so at reatively low cost. The cost to the manufacturer
of afew pennieswould, in many instances, have been largely ab-
sorbed during the mark-up process between production and distri-
bution. Yet clearly, such an approach should not be so intervention-
ist so asto interfere with the market, its incentives and its profits.
Reducing market efficiency is, firmly, not the am of these proposals.
The avoidance of a specific instance of market failure as it relates to
crime — where manufacturers impose large external costs on society
in order to reap small rewards for themselves— is amore desirable
objective. There should be scope for policy that can meet a Kaldor-
Hicks standard whereby manufacturers could be reimbursed from
gains by consumers.” Victimswill be the principal beneficiaries, but
society as awhole will benefit, particularly if there is adiffusion of
the crime prevention benefits across society. It is not unlikely that, in
the long run, manufacturers would also benefit as overall market
sizes increased due to consumers moving into markets where crime
had previoudy deterred them from spending.

It is perhaps not over-optimistic to envisage afuture in which
manufacturers and designers routinely incorporate crime prevention
know-how during the development stage. In the near future, white
and other eectrical goods may have wirel ess (bluetooth) technologies
installed. Such technologies may alow goods to be located to a par-
ticular venue, and either traced via a centralized registry or perhaps
disabled if reported stolen. One means of encouraging manufacturers
to routinely incorporate such wirel ess anti-crime devices would be
through the use of government purchasing power (GPP). If suppliers
to government were obliged to incorporate such measures routingly,
then it is likely that their transition to the remainder of the market

would be speedy. ™

Deveoping Pigouvi an taxes would require much thought and con-
sideration. Ther specifics are outsde the scope of this essay. It is not
acceptable to impose unreasonable costs upon manufacturers unless
the gains are certain. Moreover, such legidation could present diffi-
culties in the context of international markets. higher crime preven-
tion standards in one country could appear as a barrier to entry to
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products from elsewhere. As with any innovative and potentially
beneficial policy, it would not be without critics, and would require
great skill in development aswell as implementations. Cost-benefit
analysis could inform its development as well as evduation.

A tax to reduce crime externalities would need to be policed. This
could taeke different forms. It could be incorporated into the activities
of the police, within existing resources. Perhaps it might be appropri-
ate to develop it within an existing agency undertaking similar activi-
ties, such as the Environmental Protection Agency or the Consumer
Product Safety Commission. A third alternative might be the devel-
opment of an independent crime by-product monitoring agency. In
the U.K., the gstrategic development of such atax and its monitoring
(policing) might properly be considered within the domain of the
Foresight crime prevention initiative of the Department of Trade and
Industry.

What would a broader recognition of the implicit costs of the ab-
sence of crime prevention suggest for cost-benefit methodology as
applied to crime prevention? Firgt, it would mean a shift in empheasis.
CBA redlating to add-on crime prevention efforts and projects would
continue. In addition there would be CBA to identify products and
environments that encourage potentially available crime; and where
the costs of avoidance are trivial in comparison to the costs of the
crime, a solution would be mandated. This would require an assess-
ment of the current benefits (to manufacturers who save on produc-
tion costs) in relation to the external costs that the manufacturers
impose upon society in the form of crime relating to those goods.
Such analyses could provide powerful information that could be di-
rectly used to try to implement and encourage built-in crime preven-
tion.

In developing policy responses to reduce the criminogenic quali-
ties of consumer goods, and hence to reduce the supply of criminal
opportunities, there may be much to be learned from the progress
and pitfalls encountered in relation to environmental protection. In
recent years, command and control interventions seem to be begin-
ning to give way to market-based instruments and incentives that
encourage reductions in various types of pollution. The market-based
instruments seem to come in four basic forms (see, e.g., Economist
[2001] for a brief overview, or the edited volume of studies edited by
Portney and Stavins, 2000). The first is "tradable permits whereby
companies that produce less pollution than they are permitted to by
the government might sdl their credit to other companies. It could be
fruitful to think through the permutations of "dlowing' car or mobile
phone manufacturers, or credit card issuing companies, only a cer-
tain number of thefts of each model. Tradable permits, such as acid
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rain allowance trading programs under the Clean Air Act amend-
ments of 1990 and those included in the Kyoto protocol, are designed

to spur innovation and are commonly believed to have led to signifi-
cant reductions in environmental pollution levels in some spheres
(Stavins, 1998). The second market-based instrument for change is
"taxes and charges. In relation to crime, taxes and charges would

alter the prices of good to reflect their crime risks. One possibility
might be that the government reduces taxes on goods that have low
crime rates and leaves taxes on criminogenic product lines that pro-

duce asocia cost — aong the lines of the Pigouvian tax discussed
above. In environmental economics, the third type of market-based

scheme is "the reduction of environmentaly-harmful subsidies,’ and

the fourth is "the reduction of barriers to the creation of new mar-

kets." While we do not suggest crime-control related policies or exam-
ples modeled upon these environmental protection policies, this does
not mean that they do not or cannot exist. A sgnificant area of future
research may lie in exploring the possibility of applying environ-

mental protection-type policies to the spheres of crime control and

prevention. A first step might be for the appropriate government

agencies to convene a meeting of environmenta protection and crime
prevention experts, to encourage cross-fertilization in this arena, and
to develop a policy-informing research agenda

VIIl. OPPORTUNITY COSTS OF THE FAILURE TO
INTRODUCE CRIME PREVENTION -- A BRIEF CASE
STUDY OF CCTV

This section discusses an issue that is different from externalities,
and relates to the fact that the absence of crime prevention in a given
Situation incurs opportunity costs that are often overlooked. This key
issue is demonstrated through the following brief case study relating
to CCTV, dthough the concept applies more generally.

There is now abody of accumulated knowledge demonstrating
that closed-circuit television (CCTV) can, when properly implemented
and monitored, be effective at reducing crime (see the edited volume
by Painter and Tilley [1999], for example). Thereis dso evidence that
CCTV can be introduced without infringing upon people's freedoms
— providing necessary control mechanisms are put in place to en-
sure that those monitoring the screens are trained and follow proto-
cols that mean they cannot abuse their position.

CCTV has been shown to reduce crimes of different types under a
range of different circumstances. The benefit to victims and to people
in general is clear, since crime is reduced and fear of crime is re-
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duced in high-crime aress that are now at least partialy protected by
CCTV. The freedom of peopleto move around — particularly since
women and the elderly are often likely to modify their behavior to
avoid potentially risky areas — is arguably increased. At the same
time however, some commentators, particularly in the U.S,, still ob-

ject to CCTV on the grounds of civil liberties. The argument that
CCTV infringes upon a person's right to anonymity is that this loss of
freedom is a socid cost. Opponents answer that this is essentially an
argument for aright to anonymoudy commit crime. However, amore
compelling argument may be that policy makers should not ignore
the opportunity costs (crime saved, fear reduced) incurred by ddliber-

ately failing to introduce a proven crime prevention measure. The role
of cost-benefit analysisin this area would be to more formally ex-

plore, delineate and quantify the opportunity costs, and to compare
them to the "benefits of failing to introduce CCTV. Such an analysis
may prove that the identification of the opportunity costs of the ab-
sence of crime prevention is a general tool that can be utilized to en-
courage the implementation of crime prevention efforts.

VIIl. CONCLUSIONS

Thetimeisripe for significant progress to be made in the field of
cost-benefit analysis as it rdlates to crime prevention. Things are al-
ready beginning to move: the standard for practitioners conducting
cost-benefit analysis of crime prevention has clearly been set by the
clear and concise monographs of Dhiri and Brand (1999) and the
follow-up by Legg and Powell (2000). Welsh and Farrington (1999)
have reviewed 13 published cost-benefit analyses with atimely thor-
oughness. Although it may take some time to become widespread
practice, Miller et a. (1996) have paved the way for non-monetary
costs to be routingly incorporated into CBA of crime prevention, and,
dthough much further work is clearly required, Farrington and
Painter (1999) have initiated moves in this direction.

It is aso apparent that cost-benefit analysis has applications for
crime prevention that move beyond the existing focus of project and
program evauation. There may be a range of existing crime preven-
tion evaluations that can be retrospectively assessed in terms of
costs and benefits. To do so would be, relatively speaking, a cost-
efficient exercise in terms of the knowledge derived. We suspect that,
should the successful. cost-benefit analysis that is implicit to many
studies prove founded, it would provide evidence to add to the accu-
mulating body of knowledge that situationd crime prevention ‘works.'
It would aso be a quick and easy means of accelerating the study of
crime prevention to alevel that is credible and comprehensible to
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those who are influential in public policy decision making. A small
demondtration project could assess whether such studies exist, prior
to launching into a full-scale assessment of their costs and benefits.
An on-site set of research information such as that which must exist
within the Research and Statistics Directorate of the U.K.'s Home
Office, would seem an agppropriate location for such a project.

Cost-benefit analysis of routine activities needs greater delinea
tion. How does an activity or ameasure become routine' rather than
special or unusual? En some cases it must be related to costs of
products that facilitate crime prevention (such as 'smart' library and
supermarket checkouts that reduce theft at the same time as accel-
erating processing speed). Efforts at crime prevention education
campaigns ("lock it or lose it") imply that routine crime prevention
practice can be encouraged.

There is a potentially rich vein of research to be undertaken in
relation to crime externalities. Noise is aform of socia pollution, and
some forms of crime might be viewed through asimilar lens. Where
manufacturers produce criminogenic products, there is scope for the
argument that, by failing to incorporate crime prevention measures,
they make minor cost savings at the expense of alarger cost to soci-
ety. Many precedents exist where such an analysis has been implicit
to legidation even if not explicit. Somewhere down the line aform of
Pigouvian tax on crime might be considered to encourage the inter-
nalization of crime costs, and the relevant monitoring agency identi-
fied or developed. Cost-benefit analysis is the appropriate research
vehicle for developing such an approach. The related aspects of the
field of environmental. protection holds the potential to significantly
inform these areas of crime control policy.

Counting crimeswill never go out of fashion. It is easy, and every-
one can understand how many crimes have occurred. However, re-
search on crime requires a common metric viawhich crimes can be
compared. It islikely that the overall social cost of crime is the best
common metric. The net social cost approach allows crimes to be
compared directly. Miller et. al.'s (1996) work would suggest that,
ceteris paribus, preventing one rape is preferable (in cost-benefit
terms) to preventing 62 burglaries. A common metric that incorpo-
rates non-monetary costs allows the impact of crime prevention
measures for crimes of different types to be discussed and evaluated
on the same terms. This should allow crime policy to move towards
an overall harm reduction approach (where harm is defined as lost
socia welfare due to crime), rather than the current haphazard ap-
proach.
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APPENDIX A:
KEY DEFINITIONS

(Reproduced from Dhiri and Brand, 1999)

Inputs are defined as any additional human, physica and finan-
cia resources that are used to undertake a project. For example, in
an intervention that installs fences across paths at the backs of
houses .as atarget hardening measure to prevent domestic burglary,
inputs would include the materials and labor used to install the
fences

Outputs are defined narrowly as the direct products of the proc-
ess of implementation. They can arise only during the implementa-
tion period. Following the above example, the fencesinstalled are
outputs and the number offences inddled is .an output measure.

Impacts on risk factors are defined as the effects of outputs that
disrupt the causes of criminal events. Measuring such impacts is
therefore away of monitoring the process through which the inter-
vention is expected to reduce crime. In our fence example, this could
be areduction in non-residents entering the path, thereby reducing
the opportunity for burglary.

Outcomes are defined as the consequences of the intervention.
These can arise both during and after the implementation period. Key
outcomeswill relate to the stated objectives of the intervention. In
our example, the reduction in burglaries attributable to the instala-
tion of fences is the primary outcome. But there are likely to be wider
outcomes such as achange in the fear of crime or the reduction in
other types of crime, These wider outcomes may or may not be
measurable and can be negative as wdl as positive.

Codgs are defined as the monetary value of inputs. Outcomes re-
aulting in negative costs attributed to a program are considered to be
benefits.

Benefits are defined as the value of outcomes to society that are
attributed to the intervention, expressed in monetary terms. Negdtive
outcomes attributed to an intervention will be referred to as costs.
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APPENDIX B:
UNIT OF ANALYSIS

The two key congtructs in choosing a unit of analysis are the con-
cept of transfers and opportunity costs and benefits to participants.
The idea that costs can be shifted across agencies is not a particu-
larly important insight:. However, in practical application, this can
create a great dedl of difficulty in formulating a cost-outcome analy-
ds A "trandfer' is smply the shifting of resources from one entity to
another. Determining how to account for these transfers can be diffi-
cult.

An examplewill help darify thisissue. If a crime prevention pro-
ject team assume a part of a facility that was aready being used and
paid for, (for example, in apolice station) but the project does not pay
for the facility, then the facility has been transferred to the crime
prevention project. If it. is assumed that dl benefits of the crime pre-
vention project accrue to its public funders, and implicitly the tax-
paying public, then it is not necessarily clear how to account for the
transfer described above. While the use of the facility clearly is anew
cod to the crime prevention project, regardless of whether there is an
actua cash outlay, it is not anew cost to the system. If, for example,
acrime prevention initiative is funded by the federa or nationa gov-
ernment, and local government funders (and tax payers) are selected
asthe unit of analysis, it gppearsthat no cost isincurred by the pro-
gram. On alarger scale, it is not clear how to attribute the costs of
any publicly-funded socia program. If no new taxes are required to
fund a crime prevention project, than it is not clear that any cost can
be attributed to the program, as dl funds are smply shifted from an
exigting public agency.

While the notion that no new costs have been incurred in most
public enterprises is technically correct, it is practically specious.
Returning to the initial example, there clearly was a cost to the trans-
fer of facilities to the crime prevention project, in that space could
have been used for some other activity that would have likely derived
some benefit. As such, it is gppropriate to consder such transfers as
costs to the crime prevention project. In general, it is appropriate to
use the analogy of new versus old costs when considering how to ap-
ply costs. If a cost occurs as a function of the crime prevention pro-
ject operations that would not have occurred in the same way had
the project not been operating, then it is generally necessary to count
that cost.
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Next, costs and benefits that accrue solely to program participants
must be considered. Consider the instance of a market reduction ap-
proach (see, eg., Sutton et al., 1998) in which there is a crackdown
on second-hand sales of stolen goods in a community. Sdllers of sec-
ond hand goods may be foregoing substantial illicit income, as are
loca consumers who do not benefit from the cheaper-than-legal pur-
chases that were previoudy available. On the other hand, it may be
the case that as aresult of the program, a secondhand store gains
credibility with the public and increases its legal business as are-
alt. While many analysts may be loathe to include the former as a
cost of the program, there may be a preference for including the lat-
ter as ;abeneficid knock-on effect of the intervention. Many analysts
recommend excluding both from the anadysis.

The find concept in considering a unit of analysisis that of main-
taining consistency across both costs and benefits. If, for example, if
the unit of analysis selected is the city, then benefits accruing as a
result of program operations must be carefully scrutinized. If benefits
accruing as aresult of program operations include more legal sales
from stores, then increases in national or federa sales taxes cannot
be considered a benefit. Since it is sometimes extremely difficult to
make these judgments, it is generally recommended that the broad-
et unit of analysis be sdlected.

NOTES

1. For comments on earlier versions of this paper we are grateful to Nick
Tilley, Ken Pease, Paul Ekblom and Peter Reuter.

2. This opening paragraph is really an homage to Jane Austen's satire of
19" century marriage (Austen, 1813 (1997): 1).

3. Some commentators aim to define aspects of corrections and proba-
tion efforts, youth education programs, court programs and other things
as "crime prevention'. 'We prefer to call them corrections and probation
efforts, youth education programs, courts programs, or other things as
appropriate. Just as health and education policy, public holidays and
pink ribbons may indirectly influence the crime rate, their main am is
generally not crime prevention, and we do not label them as such. We
acknowledge that some offender-based measures and policies may have
an implicit or explicit component of criminality prevention, which may (or
may not) indirectly influence the crime rate. However, we also acknowl-
edge that criminality prevention is not the same as crime prevention, not
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least since other likely offenders may be tempted to take up existing
criminal opportunities. Further, "situational' crime prevention is, in
truth, probably the main form of criminality prevention that exists in
society, but most criminologists quietly overlook this basic fact.

4. Car manufacturers are certainly making anti-theft devices more stan-
dard on cars. Intervention to speed the process several years ago would
arguably have avoided millions of car crimes.

5. In the figures, the supply and demand "curves are linear for simplicity.

6. This example highlights the issue that there may be a strong case for
developing retrospective cost-benefit analyses of crime prevention inter-
ventions, such as the introduction of steering wheel locks.

7. This case is actually rather more complicated than presented here, as
there is likely a cost to society for this program in multiple ways. For ex-
ample, consumers likely bear some of the direct cost of the program in
the form of increased taxes or fees. Second, this program likely makes
the market somewhat less efficient, to the extent that both consumers
and producers share the cost of the program, leading to higher prices for
cars obtained legally, leading to anet loss of social welfare. However, a
full treatrnent of these phenomena is beyond the scope of this discus-
son.

8. For example, suppose the change from Si to S2 included both a shift
as noted in Figure 2, and a change in the elasticity of supply (where the
supply of crime prevention became relatively more elastic, i.e., where a
small change in priceyielded arelatively large change in quantity). In
this new model then, the price change might remain the same (i.e., de-
crease from pl to p2 as shown) but the quantity of crime would likely de-
crease more than is shown in Figure 1 (i.e., 2 would move closer to the
origin). In this new model then, suppose that the supply curve now goes
through the origin. This would split C into an area of lost surplus, and
an area of gained surplus. If the area of gained surplus were greater than
the area lost by both producers and consumers, than the net cost to so-
ciety would be negative.

9. For more discussion about discount rates, see Gramlich (1981):88-
115; Mendelsohn (1981):239-241; Kolb and Scherga (1990):381-390.

10. While any future benefits will be worth less in today's dollars as a
function of inflation rates, inflation is not included as part of the dis-
counting process. If aweight is attached to future benefits to account for
inflation (numerator), this weight must be attached as well to the dis-
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count rate (denominator), which will also be effected by inflation. The net
result is that inflation adjustments cancel out. For more discussion, see
Gramlich(1981):94-95.

11. As Gramlich (1981:108) notes, "Given the uncertainties in estimating
either one of these rates, use of areal discount rate in the 3 to 4 percent
range will probably yield present value solutions that come as close to
being correct, or at least unbiased, as is possible in this messy area”

12. For present purposes it is assumed that remote locking devices in-
crease door locking.

13. A Fareto optima move is where nobody is made worse off but some
people are made better off. It might be more realistic in this instance to
produce a Kaldor-Hicks standard, where many ;people are made far bet-

ter off for only a small internalized cost on the part of manufacturers and
designers.

14. The discussion of both bluetooth technologies and the potential to

use government purchasing power owe a large debt to discussions with
Ken Pease.



