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4 Evaluating Crime Prevention: The

Management of Uncertainty
Paul Ekblom

This paper reviews and suggests ways of dealing with a range of sources of
uncerainty which must be faced by evaluators of crime prevention schemes. [
focuses on outcome and impact evaluation rather than process evaluation and its
approach is oriented towards the quantification of estimates of preventive effect. The
paper seeks to provide answers not simply to questions like 'does it work?' but ‘to
what extent does it work and at what cost'? It is also not confined 1o ideal conditions
for evaluation since increasingly those responsible for implementing practical social
action such as crime prevention schemes are required to evaluate performance. It
would be wrong of professional evaluators to wash their hands of such people.
Instead, they should try to ensure that the methodology is developed 1o give the best
possible answers to questions posed in a real-world context of financial constraint,
short timescales, deficient data and imperfect experimental control.

There are five key questions common to most evaluations in the area of crime
prevention. For each one | identify uncertainties from which the question suffers and
suggest how the impact of such uncertainties might be limited. | then discuss general
implications for evaluation strategy and the conduct of evaluators. The paper draws
in many respects on Campbell and Stanley (1986) Experimental and Quasi-
expenmental Designs for Research. The five questions are:

Q1 - was there a reliable fall in crime levels or trends in the target areas at about the
time the scheme started: and what was the size of the fall? How long lasting was the
fall?

Q2 - what proportion of the fall can be causally attributed to the intended impact of the
scheme, as opposed to coincidental or misleading influences? What were the relative
contributions of different components of the schemea?
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Q3 - what wera the side-affects of the scheme, induding displacemant?
Q4 - what was the outcome in cost-benefit terms?
Q5 - can the scheme be replicaled elsewhere?

'
To some extent Q1 and Q2 are antificially separated. Both would normally go together
in the research design and statistical analysis. Random fluctuation, the central point
at issue in the detection of change in Q1, can be regarded as a cause or collection
of causes and the subject matter of Q2. But they are considered independently here
because their respective sources of uncertainty are distinctly ditfarent; also in practical
contexts, one of the first things users wish to know in an evaluation is simply whether
crime has fallen in the target area. In Campbell and Stanley's terms they relate to
internal validity while Q5 concerns external validity. Research designs for evaluation
are far more often than not quasi-experimental. Although randomisation makes for
stronger designs (Campbell and Stanley 1966; Skogan 1985; Lurigio and Rosenbaum
1886, who also discuss serious shortcomings in the design of many evaluations in the
area of community crime prevention), in most evaluations it proves difficult for practical
reasons to assign crime prevention treaiments at random to individual people, houses
or areas. In some cases il is not possible to have much influence over the ‘when and
to whom' of measurement and one has to rely on routinely-gathered statistics. Even
where attempts are made to match target and comparison areas on imporiant features
(a second-best 1o randomisation) there is often considerable difficulty in controlling
‘history’ that is, attempting to ensure that both areas experience a series of events
which is equivalent in all ways except for the experimental treatmant.

In seeking to answer these five key questions | have in mind a research design
which is, broadly speaking, a time series. It has an experimental or target zone for a
praventive scheme and some kind of arrangements for comparison - either a ‘control’
zone or a set of indicators for background changes aggregated over a wider
geographical area. In Campbell and Stanley’s typology this most typically equates to
design 14, the ‘'multiple time-series design’. Other variations are possible, depending
on the scope of data and experimental control available to the evaluator. For
example, i) if the time series is long, design 16, ‘regression discontinuity’ analysis, may
be possible, with the extra feature of a linked analysis in the control areas: ii) if the
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time seres is short, design 10 'nenequivalen! control group design® may be more
appropriate; iii) to the extent that there are doubts about the quality of comparisan
possible, the design more closely resembles design 7, the “time-series axpenment’;
iv) to the extent that the selection of the experimental area relies on factors bayond
the evaluator's control, the design approaches a ‘correlational design’, noted for its
weakness in identifying cause-effect relationships.

Detecting a Fall in Crime in the Target
Area (Q1)

Detecting a fall in crime is done by comparing before and after levels of recorded
crima, perhaps supplemented, at some cost, with before-after surveys. Surveys have
the advantage of enabling a check on changes in reporting and recording of cnme.
If the dates of offence suffered can reliably be obtained, then thay can contribute 1o
a time-series analysis. Whether or not surveys or just the recorded crime statistics are
used, if crime rales are relativaly stable then estimation of the total fall in recorded
crime is a question of subtraction. (In answering question two on cause of the fall in
crima, the result of this subtraction is, of course, itself compared with the result of a
similar subtraction in any control area; statistical testing of the difference between the
two subtractions should be made as a single operation, rather than two separate
tests.(Lurigio and Rosenbaum 1986) However, a praventive scheme may impose itself
on an existing crime trend and so some means will be necessary 10 guantity and
discount this trend. The output from this stage of the evaluation process is an
estimate of the total fall in crime associated with the scheme, relative 1o what might
have been expected had the scheme not occurred. (Il the start of the preventive
initiative is associated with a change in trend rather than a step down imposed upon
an ongoing trend, then Campbell and Stanley's ‘Regression-discontinuity analysis
(design 16) applies - the value of interast is the degree of change in slope.) N the
time series continues for long encugh after the start of the scheme, this will give some
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estimate of the duration of the fall, which may be important given that some crime
prevention schemes only have a temporary impact.

Fluctuation =

The main uncertainty in detecting change centres on natural fluctuation in crime rate.
Aggregation over large areas and periods like a year often gives the appearance of
adeluge of offending. But in the shorter term and at the very local level whera current
approaches to crime prevention focus, crimes are rare events. The smaller the
geographical scope of a preventive scheme, the mare significant the rarity problem
becomes though paradoxically, the preventive effect of that scheme may be stronger
because effort can be mare concentrated and attuned to circumstances.

Fluctuation causes ditficulty in reliably estimating rates, c¢hanges in rate, trends and
changes in trends. If fluctuation about the mean or about a trend is random and
normally distributed in both ‘before’ and ‘ahter phases of measurement, then
parametric statistical techniques (like regression) can be used which quantity this
source of uncenainty in terms of confidence limits. If natural fluctuations are of
relatively high amplitude andior time series relatively limited, than confidence limits will
be faily wide. Confidence limits may not always be possible to datermine - for
example, the monthly crime figures could be normally distributed before the schema
but skewed after, as | observed on one occasion - with no transform able to convert
one to normality without distorting the other.

Remedies to the fluctuation problem are limited excepl that, subject to resource
constraints, time series can be extended back in time. Alternatively, i this is
meaningful, the geographical area of the study (or at least the number of largets at
fisk) can be extended. For schemes which by their nature focus on small areas, this
is not meaningful. What might be done here is to combine the findings for a number
of comparable small schemes (for example, using standardisad measures of effect
size). Likewise it may be possible to achieve greater stability by aggregating crimes
W[ﬂy}m&nﬂsmhnrmanmrHMMHmnhihismighl result in the loss of
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diagnostically useful detail; for example, when the fall in crime more precisely staned
in relation 1o the inception of the preventive scheme. The point at which usalul,
meaningful detail breaks down into useless, meaningless noise can parly be
determined through statistical judgement and partly by the evaluator's knowledge of
detailed events (for instance, a blip in criminal damage may be linked with a riot). On
a metaphysical note, one could add that all random fluctuations have a cause or a set
of causes behind them; they are merely referred to as random in relation to our
enforced ignorance of, or chosen disinterest in, the causa.

Comparing Before and After

In theory, extrapolating from belfore to after the star of a scheme enables estimation
of the crime level {or trend) expected had the scheme not occurred. Many
criminologisis are used to looking at relatively gentle changes in fairly large aggregates
of crime data. Like me, they may receive a shock when studying the behaviour or the
crime rate in small areas or specific places such as department stores or car parks.
Trends, here, may often be strongly non-linear - for example, exponential. A log
transform could cope, allowing use of linear regression, But if there are uncerainties
about extrapolating from a (raw) linear regression into unknown territory, there are
aven greater uncertainties in extrapolating from an exponantial lina.

As a general point, no-one has closely studied natural patterns of crime rate
fluctuation (‘error model’) and trend in small local terntories. Different models may be
appropriale under different circumstances and offence types: for example, where there
is a handiul of productive local offendars, any one of whom might get arrested or
move; whera, by contrast, there are large numbers of infrequent local offenders; or,
where there is a ona-time “invasion’ of offendars from oulside the area seeking to
exploit soft targets or perhaps displaced from elsewhere by police action. There is a
need for basic research and perhaps the development of a ‘natural history’ of
influences such as weather, seasonality, weekends, bank holidays, school holidays.




Archetypical models of growth and decline also need 1o be developad and some
concepis could probably be usefully imported from ecology. There is also a need to
quantify the distribution of natural fluctuation under the various models. If this is done,
evaluators planning befare-after surveys will have a better idea of the power of various
sample sizes to detect change. It should be said, though, that in many cases the
necessary sample sizes will be too large to be affordable or even attainable because
they may exceed the population of the area. But, returning to the evaluation of
individual schemes, interpretation of local fluctuations in the light of these general
possibilities necessarily requires collecting data on local offenders (see Forrester ef
al 1988; Cooper 1989) to supplement offence data.

A related problem with Before-After comparisons concerns the establishment of
crime rates before and after the scheme which are both reliable and represantative.
This is especially acute where growth before the introduction of a scheme is followed
by decline after. This can force the evaluator to assemble Before and After periods
retrospectively, thereby converting what may have been a time-series design into, in
Campbell and Stanley’'s terms, a non-equivalent control group-design. I is not
possible merely to take the peak level (the figures for the month immediately befare
the fall) as the Before rate because regrassion to the status quo will ‘naturally’ lower
the crime rate After with the result that the size of the total fall will be overestimated.
Extending the Before phase earfier in time to take in several more months' worth of
figures will stabilise the random fluctuation component. But if the crime rate has been
showing a trend over this period, the mean Before rate will be successively lowered
the earlier the Before phase is allowed to begin. In effect, stability is gained at the
price of representativeness of the crime rate immediately before the scheme; and an
underestimate of the total fall in crime s obtained. If statistical significance tests are
used, with a fixed culoff in probability of type | error, then there is an increased
ikelihood of making a type Il error - falsely concluding that there was no fall in crime
rate.

Estimating the After rate suffers from the same trade-off between reliability and
representativeness. Moreover, the longer the Atier phase lasts (desirable as a way
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of increasing reliability), the greater the chance of “history’ or exiernal evenis
differentially atiecting the target and control areas. There is also the problem of
identifying a suitable point in time when the scheme could propery be said 1o have
'got its teeth into’' the crime problem. Action needs to have been taken and,
depending on the preventive measures adopted, the offenders need to have got the
message that targets are harder or have been removed. Finally, if there is time
available to make the choice, it is unclear just when ihe After phase should stop. How
long might one expect a given scheme's effact to last?

Seasonality is another problem in short-term evaluations, both where there is no
long time series of crime rates before the scheme 10 identity regular cycles and take
these into account in Betore-After comparisons and in the derivation of expected After
crime rates. Ideally in these circumstances, one should try to match the months of the
Before phase with those of the After phase subject, ¢f course, to the constraints of the
reliability-representativeness trade-off indicated above. Allernatively or additionally,
it may be sensible to look at seasonality in larger aggregate saries (such as the
relevant divisional police records) which may be available over a longer period and,
making the assumption thal this wider seasonally is representative of the local
seasonality, use the pattern 1o correct the local figures.

Many of these difficulties raised may be circumvented to some, as yet unknown,
extent by application of advanced time-series approaches, such as ARIMA/Box-
Jankins or Dynamic Linear Modelling, which dissecta seres of, say, monthly burglary
figures into trend, seasonal and error components, making quantitive estimates of
each, with associated confidence intervals. One can also seek to identify ‘interrupls’ -

points at which the trend changes - and check whether thase coincide with initiation
of preventive action. These approaches, however, require at least 50 data-points
(about 4 years of monthly data). This is a condition which cannot always be met.
This is particularly the case where reliance is placedon police beat-level crime figures:
boundaries regularly change and data may nat be tonveniently retrievable; likewise,
the month of entry of a crime on the records may "ot be the same as the month of
occurrence of the incident in question, introducing 2 blur into the picture.
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Analysis of Cause and Effect (Q2)

There are two main aspects to be considered when assessing the proportion of any
total fall in crime that can be attributed to the preventive schema: first, estimation of
the change in crime due to external influences such as coincidental local events and
wider background changes; and second, intemal factors including incidental,
unintended effects of the scheme itself.

L

Estimation of the Change in Crime Due to Extemnal Influences

This is likely to involve both identifying the proportional change in crime rate from the
Before to the Afler phases either in control areas in some ways equivalent to the
target area or in some wider background area (such as the rest of the police division,
the rest of the force territory, or all Urban Programme areas), and comparing this
control background change with equivalent change in the target area.

Essentially all the uncertainties discussed under the detection of change in the
target area under Question 1 also apply to the detection and estimation of change in
control or background areas., Whera control areas are about the same size as the
target area, the stability/reliability of the crime rate is a particular problem. There may
also be uncertainties about whether it is a good match and the extent to which both
target and control areas are exposed to identical background influences; for example,
one is further from the city centre or a new traffic scheme affects one but not the
other. Background areas are defined as being significantly larger than the target area.
They are thus likely 1o have more stable crime rates since the local fluctuations cancel
out. The representativeness problem, however, remains. Are the ‘highest commaon
factor’ background influences, of which changes in the crime rate of the background
area are an indicator, representative of the influences felt in the target area? Small
target areas may experience jdiosyncratic background influences like haphazard local
events which should be picked up in a diary. But these are often qualitatively-




described events or changes in circumstances whose influences on the crime rate are
difficult to quantity.

The kind of trade-offs just discussed mean that evaluation can only be a
compromise betwean conflicting principles. The trade-off can be relaxed by more
clever design (and often but not always by spending more money); for instance, by
using multiple sites for preventive schemes under test or multiple indicators of
coincidental changes. As an (llustration, my evaluation of an initiative against
robberies in London sub-post offices (Ekblom 1987) used MPD figures for robberies
against commercial premises, Minus sub-post office robberies; and internal PO figures
of robberies within London sub-post offices, conducted by methods which could not
have been prevented by the physical and procedural measures introduced. (Both
were based on crime records of one kind or another, but the logic by which each
served as an indicator was different and, as it transpired, so was the estimate of the
preventive efiect). Another complementary approach is to attempt to identify and
measure confounding factors directly, such as in Bennett's (1987) evaluation of
neighbourhood watch schemes whare, in interpreting the results of a before-after crime
survey, he sought 1o correct for demographic changes, such as differential house
moves by victims, through statistical analysis. Where an adequate time-series is
avallable for both the target area and that used as an indicator of comman background
changes, sophisticated time-serigs techniques again might be used. There is scope
for multivariate analysis (for example, ‘transfer function’) which enables projection of
the expected trend of the after rate in the target area in terms not only of its own trend
before the start of the preventive initiative but also in terms of the after-rates of
indicators of common background trends.

However, it may not always be possible to set up such a measure in advance so
that it can be taken into account by statistical techniques. Clinical techniques (such
as observation, depth interviews of group discussions, and diary-keeping) can provide
a useful complementary source of diagnostic information and may become more
important the less the design can approach the ideal of true experimantation or even
quasi-expernmentation.



Another problem is leakage (Skogan 1985). The benefits of a preventive scheme
may leak into the control or background area, especially if there has been some
attendant publicity. Offenders are not to know the precise boundaries of preventive
action and potential victims outside the target area may act on their own scheme. The
further away the control area or the larger the background area, the more dilute this
effect becomes but at the possible price of reduced comparability. A similar leakage
problem applies with displacement. If control areas are unavoidably close to the targat
area or background areas are relatively small, it may be necessary to comect for
displacement from the target area. This may be done by conservatively assuming the
worst case of total displacement to the background area and correcting the absolute
background change observed by subtracting from it the number of crimes apparently
prevented in the target area.

Again, where several components of a preventive scheme are successfully
implemented together, it is frequently impossible to apportion credit, In some schemes
all components are regarded as necessary pans of a package which will fail if just one
is missing. In these circumstances, unless presence or absence of each component
has been systematically varied or unless components have bean introduced in steps,
it will not be possible to pronocunce on whether all components were indeed necessary
for success. Uncertainty can be reduced to some extent by monitoring implementation
in order 1o see which components had their immediate intended effect (see below).

Assessing the Impact of the Unintended Internal Effects of a
Preventive Scheme

Preventive schemes may appear to succeed (or to fail) for reasons which are more
or less spurious. Depending on circumstances, these factors may cause the evaluator
mistakenly to infer success (or failure); or, more sublly, to conclude that they have
observed a success which is long-lasting, efficiently achieved and/or transferable to
other locations. Several factors may serve to mislead evaluators on both the direction
and the extent of the fall in crime rate attributable to the scheme. Some only affect
measurement of the crime rate. It is by now widely-appreciated that preventive
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schemes, especially the well-publicised ones, may affect reporting rates. Generally,
they increase the rates which leads to an under-estimate of the fall in crime or,

possibly, a reverse in the fall altogether which produces an apparent rise. They may
also influence the rate of recording by the police. This could be picked up by local
crime surveys (measuring both levels of victimisation and levels of actualintended
reporting to the police).

Other factors may alter the ‘real’ crime rate ‘out there' in which case uncerainty
relates to the mechanism of the fall rather than to measurement. 'Confidence tricks’
are schemes which reduce crime simply by creating the impression in offenders’ minds
of 'something being done to make crime harder, riskier or less rewarding’. If the
offenders are able, in due course, to call the schame's bluff, the preventive effect will
evaporate, giving only brief respite. Even where the preventive effect continues, if the
implementors persist in their belief that it is necessary 10 keep the 'whole works' going
when all that is really required is a litle clever maintenance of perceived risk, then
resources will be wasted. 'Real’ crime rates can also fall for reasons that are
attributable 1o the scheme but which are undesirable; for example, it a scheme
encourages fear of crime, perhaps as a means to spur people to action, pecple may
go out less and therefore be less prone to victimisation. Conversely, it may also
happen that crime rates rise because people go out more, feeling more confident, and
thus more often expose themselves to risk. It is important that these possibilities are
checked, (say) by measuring change in going out, either through observation or a
survey.

A more general remedy to the problem of eliminating internal confounding factors
is through monitoring of implementation. This seeks to answer whether the preventive
scheme had its intended immediate effect; for example, did people mark their property
and display stickers? This is, of course, a subject of interest in its own right in a
process evaluation, But it s discussed here only for its contribution to the outcome
avaluation of a scheme's impact on crime. The impertance of implementation
monitoring in this context is at least threefold. First, if a scheme was associated with
a drop in crime but did not have its immediate intended effect, this indicates that either
the drop was coincidental or there was a spurious effect: for instance propeny marking
publicity temporarily frightening off burglars; or, reduction in arrests by store detectives
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resulting not from the deterrent effect of the security initiative but from their

successfully !mpmn'tan_’md. this enables credit 1o be assigned to those that were.
Thiml.chnarﬁmsd'mﬂmhasminmamunmma.nmmnmatﬁsdma
diagnostically in order to check whether 'implementation or programme failure’ was a
possible cause as opposed to ‘theory failure’ or ‘measurement failure’ {Rosenbaum
1988).

Monitoring of implementation itself may be less than perfect, especially when the
implementors are insufficiently committed to evaluation (they may well feel threatened
by it) to record sufficient good-quality detail of their activities. The remedy is to have
@ good management information system, maintaining quality control of the data
entered and giving high priority to fostering commitment. Where the kind of
information to be collected for evaluation is also useful in guiding implementation, this
mutuality of interest may heip, though the price will be less distance between
evaluators and implementors.

However, there are always difficulties in the analysis of cause and effect which
derive from the open-endedness of influence. One can never be whally sure of having
checked for, and eliminated, evary single possible alternative causal explanation for
the fall in crime. This is the case even with truly random evaluation designs and, in
panticular, where random assignment operates with a small number of areas rather
than a large number of individuals (see Campbell and Stanley 1968, p.14 on unique
‘intra-session history’). Furthermore, in many cases the possibilities actually explored
can only be checked in a periunctory and qualitative way. Quite often they only
emerge during the course of the scheme or after when good-quality data is impossible
to retrieve. The possibilities are virtually endless if one wishes 1o dig deep and the
process is somewhat like trying to map out the root system of a large tree. The roots,
beyond a certain point, become so thin that they break off. One is faced with an
Impossible choice between, on the one hand, endiess speculation and, on the other,
contemplation of extensive and expensive data-gathering on every aspect of the target
m&ainmmmmmmﬂuqumhmnimammm. In practice, one
ends up with a trade-off between effort - whether retrospective searching for data or
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prospective planning - and certainty, with diminishing returns. A balance of plausibility
is intuitively struck where one can say that the causal ramifications have been pursued
as far as is reasonable in the paricular circumstances of the evaluation; and the
judgement is that the preventive scheme very probably caused some stated proportion
of the fall in crime. With the background changes for which data has been
succassfully obtained, it will be possible to quantify their impact on the crime rate
(albeit with the usual uncerainty) and to correct the estimate of the fall due to the
preventive initiative accordingly. MNevertheless, the “ramification’ uncertainty means
that there must always remain some intuitive assessment of the probability of our
cause-effect picture being correct - a degree of confidence (or doubt) that we have
reasonably covered everything.

The output from the cause-effect analysis is an estimate of the change in crima in
the target area which was due to extemnal coincidental events and a correction factor
for internal incidental influences. The estimate of the fall due to the intended effects
of the preventive scheme is produced by subtracting these from the eadier estimate
of the total fall in crime. This figure can be presented in absolute numbers (for
example, there were 53 crimes less than expected had the scheme not occurred) or
as a proportion of whal might have been expected.

Assessing the side Effects of a
Preventive Scheme (Q3)

There are two kinds of side-effects which are usually considered: changes in levels of
fear or amenity behaviour such as going out for evening entertainment; and
displacement. Displacement may be geographical or to do with changes in method
or type of target of offence. Impact on fear and amenity behaviour should not always,
though, be relegated to the category of side-effects because they may be important
objectives of the preventive scheme alongside the reduction of crime. The most
commonly-used indicator are surveys but observational measures or diary-keeping by
people at risk can provide alternatives.

m W =

m = W



Estimation of Displacement

Displacement was earlier discussed as a source of error in estimating the influence
of background mangas,rin crime levels. Here, it is of interest in its own right as part
of the cost-benefit analysis of a preventive scheme. With geographical displacement,
it is possible to assess change in the crime rate in the area immediately surrounding
the target area or some proportion of the surrounding ring by reference to changes in
the background or control area. The same uncerainties apply here as with detecting
and measuring change in the target, background and control areas. Additionally, there
may be a leak-out of the preventive eflect to the displacement control zona,
particularly if this is nearby. Depending on the purpose of the study, it may not be
appropriate to devole as many resources to the assessment of displacement, with
resultant loss of precision. It should be noted that one cannot always assume that
displacement will be to the immediately adjacent area. Those committing crime on an
urban transit system, for example, could conveniently move elsewheara,

Changes in the method of offending or the target of crime may also occur (say,
from unarmed to armed robbery; robbing sub-post offices to robbing cash in transit).
Attempts to assess these require the collection and analysis of further sets of statistics
(see Forrester af al 1988), some of which (especially information on methods of
offending) may not be available without time-consuming inspection of crime reports.
Furthermore, changes in method or target introduce a complicating qualitative
dimension into the evaluation.

Taken as a whole, estimation of the size and pattern of displacement of whatever
kind is hampered by a similar ‘ramification’ problem to that sutiered by the cause-effect
analysis. As Barr and Pease (1988) observe, no matter how many avenues of
possible displacement have been explored in the evaluation (geographical, temporal,
method of offending, crime switch), it is always possible to think up further untested
possibilities. Once again one has to work with a balance of plausibility.

The cutput from the assessment of side-effects has both quantitative and qualitative
dimensions. The latter are discussed in more general terms elsewhere in the paper.
The quantilative estimate of crimes displaced can be subtracted from the earier
estimate of the fall attributable to the intended effects of the preventive scheme so as
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o yield the net estimated fall. Depending on one’s view of displacement and the
context within which the evaluation is 1o be used, either the gross or the net figure is
taken forward; for example, if | were the superintendent in charge of a subdivision and
learned that crime had merely been displaced from one music store 1o another on my
patch, | would regard the outcome differently from the manager of the first music store
who had displaced crime onto commearcial rivals.

Cost-benefit assessment (Q4)

This is possibly whare crime prevention evaluators have least experience. Basically
the process involves (a) estimating the cost of resources put into the scheme; (b)
eslimating the savings at the margin resulting from individual incidents of particular
categories of cime prevented; (c) calculating the costs saved that can be credited to
the scheme gross or net of displacement; and (d) comparing costs put in against net
benefits got out. Inevitably, thera are complications. Costs of crime and savings fall
on different people. A £50 theft is a transfer, albeit illegal, and the goods in question
are still in circulation; £50 worth of damage has. sometimes literally, gone up in
smoke. Finally, not all costs and benefits will be expressed in financial terms, but
social and psychological. Stages (a) (b) and (d) can be discussed in more detail.

Input

Costs of resources dedicated to the scheme may be direct financial costs (running and
capital costs) in which case the main uncertainty lies in the quality of data recording
procedures. Where resources are shared between crime prevention and other
activities (possible on a multi-agency scheme or where crime prevention is slotted into
other activities), the exact split may be difficult 1o quantify. Other input costs may be
recorded in terms of effort and although there may be agreed formulae for converting
police officer-hours into monetary figures, how are the contributions of voluntary
groups to be assessed? It is also important to keep track of where the costs fall: for
example, on ratepayers, taxpayers or businesses. This may be open to debate.
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Costs Per Crimea Incident

Relatively little has been done in the field of estimating costs of particular categories
of crime. A useful summary is 1o be found in the report of the Home Office Working
Group on the Costs of Crime (Home Office 1988). The questions of costs is, once
again, multi-dimensional. There are costs to victims and costs to the taxpayer. There
are financial costs and social-psychological costs for every incident. The lafter can,
of course, never fully be converted into financial equivalents or even quantified
meaningfully. These are, additionally, costs borne by individuals and costs suffered
by the whole local or national community. There is also a distributional dimension to
costs: some costs fall evenly on all individuals, some of whom may bé better placed
to sustain them than others; others may differentially affect members of particular
classes or demographic ethnic groups. Multiple victimisation may amplify this
differential. Forrester et a (1988), for example, found single parents were especially
at risk of multiple victimisation by burglary.

Costs savings have to be estimated "al the margin’. The average cost of a burglary
in a dwelling to the state has been estimated by the Home Office to be £530. This
takes into account the provision of court buildings, prisons, etc. The fact that these
cannot be dispensed with following a small local success in reducing burglary means
that the saving ‘at the margin’ is considerably less than this sum.

As well as incidental costs, there may be incidental benefits of preventive schemes
which stem not so much from the prevention of crime but from other improvements in
the quality of life resulting from the scheme (such as a general feeling of increased
control over life). Estimation may be difficult, both for the financial and non-financial

aspects.
Pooling the Answer

It is difficult to put figures on all costs and benefits of a prevenitive scheme.
Nonetheless, some can be quantified and those which cannot be quantified can, at
least, be identified. In general it helps to keep the financial and non-financial costs
and benefits separate for as long as possible in an evaluation. But at some peint one
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has to arrive at a single value-lor-money judgement which pools quantitative and
qualitative, financial and social/psychological benefits in relation to the costs and takes
account of the various uncertainties identified, but not necessarily resclved, on the
way. This is, not surprisingly, a demanding task.

Generalisation from the Findings (Q5)

Without random assignment of areas 10 treatments and a large set of areas which can
be assigned to treatment or control conditions, generalisation with confidence is
difficult. It can be aided by assessment of the role of specific local circumstances 1o
see what special influences contributed to any success or what type of failure
occurred. With failure in particular, it is important to have diagnostic information 1o
hand in order to facilitate distinction between theory failure (the idea was wrong),
programme failure (the scheme was poorly implemented) and measurement failure (a
Type Il error occurred) (Rosenbaum 1986). Qualitative information, informal
observations and interviews with key people may help diagnostically, together with
monitoring of implementation. Explanatory models of what took place in the course
of the scheme are also useful.

General Implications for Evaluation
Strategy

It should be abundantly clear by now that most, if not all, evaluations are permeated
with uncertainty. Some of this uncertainty can be reduced by expendilure on more
resources (not necessarily always appropriate) or by more imaginative design and
collection of data. But much is irreducible and all that can be done is to seek the most
favourable trade-off between different forms of uncertainty. In the world of physics,
it is possible 1o quantify and combine the uncertainty associated with empirical
measurement. In criminological evaluations (as with all social evaluations), this is
seldom possible even when the many practical abstacles to good design have been
overcome (Lurigio and Rosenbaum 1986). Only a few sources of uncertainty can be
quantified reliably - principally statistical uncertainty - and even here, the derivation of
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confidence limits rests on certain assumptions which may not always hold. The
qualitative and open-ended nature of much of the uncertainty further means that
uncerainties cannot always easily be combined in the course of answering one of the
key questions of evaltation, let alone in proceeding from step to step in estimating
the fall in crime due to a preventive scheme. The upshot of all this is that not only will
we be uncertain of the true value of the outcome of a preventive scheme but in most
cases we will not even have a clear idea of the margin of error.

Assembling the ideas for this paper has taken me through a number of mood
swings. Does the uncertainty issue spell nothing but doom and gloom for anyone with
aspirations for evaluating projects such as crima prevention schemes, particularly with
a view to quantitying their effects? Such a view is forcefully put by King (1989). Or
can the analysis be seen in a more sanguine light? If the ditficulties are faced openly
and constructively, does the evaluation exercise remains worthwhile? | have finally
setiled on the latter, more optimistic view.

Some people when confronted with gaping uncertainties find it necaessary 1o retreat
behind a wall of tradition. Criminologists may be no exception. In particular, some
may choose to opt rigidly every time for tightly controlled, expensive research designs
which take a long time to deliver an answer. That answer, if p is greater than .05,
may simply be ‘it doesn't work’. | am not saying that such an approach is invariably
wrong: merely that it is only appropriate under certain crcumstances. 'Pure’ and
‘applied’ research (or in the terms used by Hope and Dowds (1 987), "scientific’ and
‘pragmatic’) differ both in their focus on the general and the particular and in the way
they handle uncertainty. Those concerned with pure research, especially when testing
theory, rightly follow rigid rules to ensure that their conclusions can be generalised
from a given sample to the whole population above a minimum level of certainty. The
accumulation of scientific knowledge and development theory demands nothing less.

With applied evaluations, the situation is more contingent. On a parochial scale,
the managers of stores or shopping centres, police, local crime prevention
coordinators and so forth require the best information available for the most
reasonable combination of cost and time with regard to the impact of praventive
measures they have taken. Such people are less interested in making general
inferences about general populations than their own immediate termitory. They also
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cannot take a categorical 'don’t know' for an answer merely because the uncertainty
associated with thal answer has exceeded an arbitrary cut-off point set by statistical
convention (see Oakes 1986).

On a national scale, practical generalisations are required which have a high
degree of certainty. As a result, it is usual and appropriate to invest time and
resources in more rigorous evaluations. There has recently been some collective
mogd-swinging on the ‘nothing works' issue: apart from questions of the methodology
of individual studies such as the Kansas City police patrolling experiment (Kelling et
al 1874), there are now doubts as to whether the balance between Type | errors
(mistakenly inferring success) and Type |l errors (mistakenly inferring failure) has been
correct. It could be that in borrowing standards from academic social science
research, too much emphasis has been attached to avoiding Type | error at the risk
of incurring Type |l errors.

Drawing together lessons from the discussion so far, the message seems to me
that evaluators should be prepared to abandon the raft of rigid thinking and learn to
swim. They should learn to be comfortable handling the trade-ofis between reliability
and representativeness or detail; versatile in the use of statistical techniques (and
aware of their individual limitations); clever and imaginative at experimental design,
and able to identify weaknesses imposed by external constraints and to find the next
best remedies; accustomed to collecting and using diagnostic information, much of
which may be qualitative; and prepared to adjust the parameters of the study, ils
resources and timing according to the context in which it is 1o be used. In some
circumstances a 'Rolls-Royce’ evaluation will be appropriate; in others, a simple,
cheap, rough and ready 'Deux Chevaux'. But in all cases, to be able to decide which
is needed, the evaluator requires a sophisticated grasp of first principles (see
Campbell and Stanley 1966, footnote to Table 1). It may be that the move towards
a flexible approach, il openly discussed and propery documented, will serve to
moderate the mood swings mentionad above. This has particular implications for the
conduct of researchers at the start and the finish of evaluations.

At the start, the evaluator must be prepared to raise the issue of uncertainty with
the user of the evaluation, pointing out in particular the relationship between Type |
and Type |l errors and encouraging, sometimes even forcing, the user to identify and
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reach a position on the costs and benefits of the four key combinations of outcomes.
For example, ‘evaluation says successfailure when in reality the scheme is
success/failure’. They should jointly devote attention to the question of resources
(particularty in relation to the power/sensitivity of statistical tests): and timing (the link
between period of assessment, reliability of results and urgency of decision-making).
In some circumstances, the evaluator should also be prepared to tell the user that,
within the constraints of resources and timing, the uncertainty is likely to be so great
that an evaluation would be worthless,

At the end of an evaluation, the "applied’ researcher cannot simply hand over an
unqualified answer and run the risk that it will be taken at face value by the user.
Once quoted, numbers have a tendency to forget their uncertain origins. Fortunately,
the competent manager or administrator is accustomed to decision-making under
conditions of uncertainty. The solution is to provide the user with an assessment
which contains the evaluative judgement together with the associated range of
uncerainty. At the very least, this involves a shift from all-or-nothing significance
testing to the provision of results accompanied by confidence intervals where thesa
can be provided.

In the light of the points raised in this paper, it is possible to list
a number of features which | think applied evaluations should share, fo a greater or
lesser degrea.

Context Dependency

As said above, the parameters of the evaluation, in terms of the balance batween
types of error and trade-offs between, for example, reliability and representativeness,
must be determined in the light of the needs and resources of the user, whethar
parochial or national.

Reliance on Judgement

In balancing sources of uncertainty, seftling on optimal positions in trade-offs and
taking into account qualitative information, a great deal of judgement has to be
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axarcised. Some of this relates to the practical realm; some 1o questons of cause and
affect or validity of measures (which may draw on criminological theory); and some to
statistical judgement (for example, in relation to acceptable levels of reliability). A
sansible balance has to be struck between these realms; for instance it is little use
deciding to devote a great deal of resources to reducing statistical uncertainty if it is
possible to drive a coach and horses through the cause-effect uncertainty. Under
some circumstances, it may be better to use information which is less than ideally
reliable or valid than none at all.

Exploratory

Applied evaluations should be exploratory in two aspects. First, in handling existing
data, exploration may be required to produce the most appropriate before-after
comparison periods from a time series showing dynamic change; or to select the most
appropriate levels of geographical and temporal aggregation. Techniques such as
Exploratory Data Analysis (Tukey 1977; Velleman and Hoaglin 1981) and spline
regression (which identifies the "best’ points 1o split regression lines (in order to detect
the start of a change in trend - see Block and Miller 1983) can be useful. Starting an
avaluation with a fairly all-encompassing design such as multiple time series enables
considerable room for manoeuvre; for example, converting to a non-equivalent control
group design by amalgamating points in the time series, as above. Second,
evaluations may involve seeking further data to refute or confirm plausible rival
hypotheses accounting for the fall in crime. Such data may relate to the environment
of the preventive scheme or to the process of implementation. Often, answering one
set of questions suggests a further round. But at some point, diminishing returns will
be reached as the quality of the available information tails off and the effort to collect
it increases.

Retrospective

In many practical circumstances it may not be possible to establish a tight
experimental design even when the evaluation starts in advance of a scheme.
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Implementors may not be willing, or able, to specify what they are going to do, and
where, until the scheme is well under way. Even when they are, it is unwise to put
all one’s evaluative resources into a elaborate research design that collapses like a
card-house when unkind external events intervene. One needs to build in a degree
of versatility, for example, by collecting data over a wider range of territory than the
bare minimum, in order to be able to cope with disaster rendering the carafully-
selected control zone unusable. In one case, the police force involved in a preventive
scheme was so difficult to 'control’ that | gave up attempting to set up a temtorial
design in adu:amn and merely ensured that a good time series of crime data was
archived for the whole force area, rather than wiped after two years, as was normal
practice. Whether in the sense of identifying control areas or background indicators,
or (as above) exploring the data to find the best way of aggregating it, some
retrospective work is necessary, even in evaluations planned exhaustively in advance.

Well-Documented Argument

Exercising judgement, exploring data and worki ng retrospectively carry with them the
risk of confirming the evaluator's prejudices. Following a rigid recipe with parameters
set by academic requirements was seen as a check on this. What can be done to
achieve the best of both worlds is for the evaluator to document the process of
Judgement, thereby leaving a kind of "audit trail’ so that others can follow and come
to their own conclusions. Techniques which aid judgement by rendering features of
the data explicit and/or quantified, such as Exploratory Data Analysis, can help in this
process,

Use of Surveys

Hope and Dowds (1987) commend the use of local crime surveys in evaluation,
drawing particular attention to the limitations of recorded crime data. Surveys have
advantages like being less affected by change in reporting behaviour or recording
practices; and for a given set of people at risk, they will pick up more crimes than the
police. On the other hand, they are expensive and with small-scale praventive




schemes the power of detecting Changes in crime may be limited. Surveys may,
however, be useful in other ways. For one thing, they enable measures of
achievement of additional goals of preventive schemes; or their side effects, such as
changes in fear of crime. For anoter, they provide checks on police crime records
in that they can show up changes in reporting/recording either by comparison with the
police data or by asking respondénts directly whether they reported the incident.
Finally, they can be used more diagnostically to throw light on how a scheme worked
or failed to work.

Causal Modelling

Hope and Dowds (1987) argue thatevaluators should attempt to explain what is going
on as a result of a preventive scheme rather than simply repont on changes in crime.
This can aid generalisation 10 othsr schemes and also perhaps to theory. In this
paper | have also suggested that we need research aimed at detecting, modalling, and
explaining patterns in natural fluctyations in crime in small local areas; and that in
individual evaluations, offender-cenred information can usefully be incorporated in the
data collected.

Collective Interasts

Applied researchers have a twin duty 1o their profession and to the users of an
evaluation. There are also other general interests which should be mentioned. First,
the findings of applied evaluations should be as generalisable and as reliable as
possible within the constraints of resources and timing in order to maximise the
number of findings that can be ussd by those working at the pure end of research
and theory. Second, the work should be done in a way which facilitates the transfer
of leamning from one scheme ty others, perhaps operating in rather different
circumstances; and provides for ths development of a cumulative body of knowledge
about what works and where. It is the ultimate interests of evaluators, users of
evaluations, and academic criminciogy that a ‘tithe' is paid to these considerations.
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Quantification

Finally, it is worth reiterating that applied evaluations should strive to provide
quantitative estimates,of input and outcome and to match these with some quantitative
estimate, however loose, of uncertainty,

My experience and reading of the literature suggest that applied evaluators must
be prepared 1o leave the comfortable security of fixed mathodological recipes and
develop their craft so that it acknowledges the need to be context-dependent,
judgmental, exploratory and versatile, often taking on board a retrospective
component. They must be prepared to welcome data for its explanatory, diagnostic
potential; capable of handling and communicating about uncertainty: and willing, within
sensible limits, to quantify. My final point derives from discussion which followed
presentation of this paper at the British Criminology Conference. If professional
evaluators fail to cater for the market for applied parochial evaluation, a process which
requires the evaluators to be faidy assertive in educating potential users in what
proper evaluations require, then the developing need for performance measures in the
realm of crime prevention schemes and similar kinds of social action is likely to be
sarviced by people such as management consultants. They will bring with them a very
different - some would say shallow - perspective.
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