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Abstract

    We provide the first detailed econometric analysis of the impact of sentencing on various types of 

acquisitive crime (theft, burglary, fraud and robbery) in England and Wales. We examine (a) whether 

sentencing reduces crime and (b) whether short sentences are more effective than long sentences. 

Detection is another important explanatory variable whose potential endogeneity is addressed by

instrumenting using lagged values of police expenditure and detection. Our results show that 

detection is significant and negatively affects all crime types while the impact of sentences is 

negative and significant for burglary and fraud in a linear specification. A quadratic specification for 

sentencing shows that the linear term is positive while the square term is negative for robbery 

suggesting short sentences may be counterproductive in reducing robbery. We also control for a 

number of socio-economic variables whose effects significantly affect crime.
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    Introduction

The determinants of crime and effective crime fighting strategies are widely debated in the public 

domain. While many commentators in policy circles and the popular press emphasize the role of law 

enforcement and punishment, others have emphasized the role of socio-economic factors. In 

particular, the role of prisons as an effective crime fighting tool has been much debated, particularly 

in the U.K. The present Justice Secretary Ken Clarke recently caused controversy by suggesting that 

prison was often “a costly and ineffectual approach that fails to turn criminals into law-abiding 
                                                            
1 We thank Matthew Cole, Nick Cowen, Ken Pease, and Nigel Williams for comments on an earlier draft and 
the statistics department at the Ministry of Justice for providing some of the data for this analysis.
2Corresponding author. Department of Economics, University of Birmingham., Birmingham U.K. Email: 
s.bandyopadhyay@bham.ac.uk.
3FTAM, 600 Superior Ave, Cleveland, OH, 44114, U.S.A. The opinions do not reflect the opinions of FTAM.
4Department of Economics, University of Birmingham., Birmingham U.K.
5Indian Institute of Management, Kozhikode, India.
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citizens.”6 While this has been criticised (including by his fellow Conservative and former Home 

Secretary Michael Howard who said he stood by his long standing view that “prison works”; see also

Green, 2010), there is a dearth of rigorous studies which look at the impact of sentencing on crime.

In this paper, we use a detailed panel dataset for England and Wales from 1993-2008, which includes 

average sentences for different categories of crime to understand the way sentencing impacts crime 

along with other law enforcement variables like detection. It also includes various socio-economic 

and demographic factors like wages, unemployment and youth population. We analyse crimes 

which might be classed as acquisitive viz. burglary, theft, fraud and robbery because unlike violent 

offences they are the crimes most likely to respond to changes in incentives.

Our work is in the spirit of those who have built on the theoretical work of Becker (1968), who was 

the first to view crime as a rational activity by finding empirically observable variables which affects 

the costs and benefits of crime.  A very simple Becker-type model has a potential criminal choosing 

between (i) committing a crime with expected benefit of x-pθ where x is the benefit from 

committing crime, p is the probability of apprehension, θ is the severity of punishment and (ii) 

working with an expected wage w. While all the variables could in principle vary with the individual it 

is more usual to consider x and w to vary across individuals with p and θ being institutionally fixed 

and uniform for all individuals. Extensions of this model can incorporate dynamic considerations 

such as future costs and benefits and we shall discuss such issues when analysing the impact of 

changes in certain variables on the propensity to commit crime. Following Becker, we see both 

probability of apprehension and severity of punishment should affect the propensity to commit 

crime.  Empirical work has analysed variables that proxy for such economic incentives and 

disincentives for committing a crime. Most earlier work ignores severity of punishment and focuses 

on detection or arrest rates. Thus one of the contributions of our paper is that it includes both 

detection and sentencing and provides a more complete empirical specification of Becker’s model.

Note of course that the analysis does not require all individuals to be such rational agents as long as 

a significant number are affected by changes in costs and benefits.

Another important contribution of our paper is that it distinguishes between long and short 

sentences. A concern when trying to interpret the impact of sentencing on crime is that a linear 

specification cannot differentiate between short and long sentences. This is particularly important as 

various practitioners have noted that short sentences can be counterproductive in reducing crime 

(see Magistrates Association, May 2010). The Magistrates Association suggest that ‘short 

sentences are not as effective in reforming and rehabilitating offenders as longer ones’ and 

                                                            
6See http://www.bbc.co.uk/news/10457112 for details.
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hence ‘custody should be reserved exclusively for those offenders who present a danger to the 

public’. This is also consistent with a Ministry of Justice report (Ministry of Justice Statistics Bulletin,

2012). To analyse whether short sentences are actually counterproductive, we use a quadratic 

specification which will enable us to see if there is a non-linear relationship between sentencing and 

crime. Our hypothesis is that if the shorter sentences are counter-productive in reducing crime, the 

coefficient on the linear sentencing term will be positive. If, on the other hand, the longer sentences 

are more effective in reducing crime rate, we expect the coefficient on the quadratic sentencing 

term to be negative. To the best of our knowledge our paper is the first to separate out the impact 

of short sentences from long sentences on rates of various crime types in the U.K. While an apparent 

implication of the Becker-model is that increased imprisonment will increase the costs of crime it 

also (as we will discuss in details later) increases potential benefits by increasing crime opportunities 

and hence the impact of imprisonment on crime is not clear on theoretical grounds.

Several studies have empirically analysed the various determinants of crime rates (see e.g. Doyle et 

al. 1999, Gould et al. 2002 for the US, and Witt et al. 1998, 1999, Carmichael and Ward 2000, 2001, 

Han et al, 2010 for the UK). These studies have shown that both measures of policing (such as 

detection rates) and various socio-economic factors such as unemployment, income and proportion 

of young people in the population can explain variations in crime rates.  A few studies (e.g. Han et. 

al, 2010) use prison population and find an ambiguous relation between prison population and 

crime. However, prison population is an imperfect proxy for severity of punishment as it does not 

indicate the duration of punishment. In this paper we instead use average sentence length handed 

down by courts, which gives a better indicator of the severity of punishment. Machin and Meghir 

(2004) is the only other paper we are aware of that does an econometric analysis of the impact of 

sentencing on crime but that is not the focus of their paper. Further, they do not analyse the impact 

of sentencing and detection in the same regression but use sentencing as an alternate measure of 

deterrence (their main deterrence measure is the conviction rate). However, as explained earlier, 

both detection and sentencing should affect crime which is why we include both in our empirical 

model.

If people rationally weigh the costs and benefits of crime, then detection (which is a proxy for 

probability of apprehension) increases should lower crime, and empirical studies which directly 

include detection rate do find such an effect (e.g. Doyle et al., 1999, Han et al., 2010). The impact of 

socio-economic variables is more complex. The effect of unemployment on crime can be ambiguous 

as argued in Ehrlich (1973). Unemployment should increase crime because it leads to a lower 

opportunity cost of crime. Countering that, some have argued (Cantor and Land, 1985, Chiricos, 
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1987, and Smith et al. 1992) that unemployment may lower crime as people stay at home and thus 

give fewer opportunities for burglary and robbery.  Thus, unemployment could simultaneously 

reduce both cost and benefits from crime. Most of the recent empirical studies, however, find that 

the net effect of unemployment is positive (e.g. Witt et al. 1999, Doyle et al. 1999, Gould et al. 2002, 

Bandyopadhyay et. al, 2011). 

Like unemployment, the effects of earnings on crime can be ambiguous. While earnings may be 

expected to lower crime by increasing the gains from not committing crime, it also increases the 

opportunity for committing crime – higher earnings lead to more goods being available to steal.  This 

opportunity effect is captured by Witt et al. (1999) who show that the availability of cars per capita 

(as a proxy for average wealth) increases property crime. Hence a change in average earnings may 

even increase crime (as in Han et al. 2010, Bandyopadhyay et. al, 2011).

On theoretical grounds the impact of young people on crime could go either way. While young 

people are supposedly more crime prone7, (possibly because their wages are low) dynamic 

deterrence may work against that.8 Given the fact that people with a criminal record find it difficult 

to get a job, young people have more to lose in terms of foregone earnings as a consequence and 

thus may stay away from crime. It could also well be the case that young people find it harder to get 

employment, so the higher incidence of crime associated with young people may pertain to those 

who are unemployed. Once the impact of unemployment is separated out, young people who are 

employed may be less likely to commit crime because of the dynamic deterrence effect.

We now briefly discuss our main results. Using a large panel dataset of police force areas in England 

and Wales, we first analyse a linear regression model, where crime rate is a linear function of 

sentencing, detection and various socio-economic variables. In this specification sentencing has a 

negative impact on crime except for robbery where it is positive.  As expected, own detection has a 

negative impact on crime, i.e. if detection rates of a certain crime increase, that crime goes down.  

To control for potential reverse causality of detection with crime, we instrument detection using 

lagged police expenditure and lagged detection (more on this in section 2). In addition, we include 

fixed effects to eliminate the impact of time-invariant unobserved police force area level 

characteristics from the estimated coefficients. Further, socio economic variables such as 

                                                            
7 In England and Wales alone, total number of proven offences committed by youth in 2010/11 is 
176,511(Ministry of Justice, Youth Justice statistics, 2011, 
http://www.justice.gov.uk/downloads/statistics/youth-justice/yjb-statistics-10-11.pdf) 
8 The way the term dynamic deterrence is used is similar in spirit to Imai and Krishna (2004) and Bagchi and 
Bandyopadhyay (2011) i.e. ‘current criminal activity adversely affects future employment outcomes'
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unemployment, wages and the proportion of young people in the population also impact crime 

rates.

As mentioned, a linear specification cannot distinguish between long and short sentences, so we try 

a quadratic specification to see if sentencing has a non-linear impact on crime. In particular, for 

robbery, the linear term is positive and the quadratic term is negative suggesting that short 

sentences for robbery can actually increase crime. For robbery average sentences of 36 months are 

the minimum sentence required before it has a crime lowering effect. For other crime types a similar 

pattern holds but the terms are not always statistically significant. Coming to the socio-economic 

variables, unemployment increases crime as does higher population density while higher earnings 

lower crime as does the presence of young people.

We describe our estimation method and data in section 2. Section 3 discusses the results in more 

detail while section 4 looks at alternate specifications and does a robustness analysis. Section 5 

concludes with some policy implications.

2. Estimation methodology and data

Although the model of Becker (1968) provides a guideline for the list of factors that could potentially 

affect the crime rate, theoretical models are silent on the exact specification of the crime function. 

We start with the one of most commonly used linear crime function specification as our benchmark 

case where crime rate is determined by policing, sentencing and various socio-economic factors9

Crimeit = β0+β1Detectionit-1 +β2Average sentencesit-1+ β3Unemploymentit +β4Earningsit+ β5Proportion 

of young peopleit +  β6Population densityit+ εit (1)

where i represents the cross-sectional unit of observation (in our case each PFA), t represents time 

and εit is the error term. All variables are in logs. The data shows a clear downward trend for all types 

                                                            
9 Doyle et al. 1999, Gould et al. 2002 for the US, and Witt et al. 1998, 1999, Carmichael and Ward 2000, 2001, 
Machin and Meghir, 2004 and Han et al, 2010 for the UK all use variants of such a specification though as 
mentioned previous work does not include both detection and sentencing in the same specification.
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of crime so a trend term is included along with area fixed effects.10 We start by estimating a fixed-

effects model and then use instrumental variable (IV) fixed effects to handle endogeneity issues that 

we discuss below.

An important issue that needs to be addressed is the potential endogeneity of detection rate. It 

could well be the case that when crime increases, detection decreases as the existing resources are 

spread more thinly. Hence, we might be capturing a spurious relationship between detection and 

crime. To circumvent that we first use a lagged value for detection (which is our basic fixed effects 

model) and then instrument detection with its own lagged values and lagged police expenditure. 

Police expenditure is not directly determined by crime rates. Instead it is determined by a police 

allocation formula (PAF) which does not directly depend on reported regional crime rates to prevent 

perverse incentives for local authorities to over-report crime (see 

http://www.homeoffice.gov.uk/police/pe-guide-police-alloc-formula/) but is instead based on 

various socio economic factors (including population density) which could affect police activity11. 

However, police expenditure is highly correlated with detection as higher expenditure allows the 

police resources to detect criminal activity better. Indeed, police expenditure is found to have a very 

low correlation with the crime rate. A Sargan-Hansen test is performed to find the appropriate lags 

at which police expenditure and lagged detection are valid instruments.

One might also argue that sentencing could be potentially endogenous. If that is true, our estimates 

of sentencing would be biased downwards. Further, we also lag sentencing by one period. In any 

case, sentencing guidelines by the Sentencing Council for England and Wales (see 

http://sentencingcouncil.judiciary.gov.uk/) constrain the amount of judicial discretion. Hence, 

endogeneity might not be a major concern for sentencing. We take the socio economic variables to 

be predetermined and we do not lag it (although we have tried a lagged specification which gave 

qualitatively similar results). We believe any potential reverse causality from these variables would 

occur with a significant time delay which is why we treat these variables as pre determined.

                                                            
10 In addition in section 4 we look impact of policies in particular years for which we use year specific time 
dummies in addition to the trend term.
11 As explained in http://www.homeoffice.gov.uk/police/pe-guide-police-alloc-formula/, the PAF does this ‘by 
predicting the relative workload (or need) for each category of police activity for each force based on socio-
economic and demographic factors (e.g. amount of bars per hectare in an area).’
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Data for 43 Police Force Areas (PFAs) in England and Wales for the period 1993-2008 is used.12 We 

consider crime rate (number of offences per 1000 population in a PFA in any year) for four types of 

acquisitive crime, viz. burglary, theft and handling, fraud and forgery and robbery. The crime rate 

data are available at the PFA level from the Home office publication series Criminal Statistics and 

Crime in England and Wales.

A number of variables are included in the analyses as proxies for the benefits and costs of 

committing crimes. They are the average sentences, detection rate, unemployment rate, earnings,

proportion of young people in the population and population density. 

Detection rate is measured by the proportion of recorded offences that have been “cleared up”. The 

“cleared up” offences refer to those cases in which the offenders have been identified and given a 

caution, fined or charged by the police. Therefore, the detection rate acts as a proxy for the 

probability of apprehension. The detection rates at PFA level are obtained from the same Home 

office publication series Criminal Statistics and Crime in England and Wales, from which data on 

crime rates is obtained.

Average sentence is the average time (in months) a person is sentenced to custody before a 

magistrates court or crown court in each Criminal Justice Area (which cover the same districts as 

Police Force Areas). They do not reflect actual time spent in prison which is subject to a number of 

administrative discounts and parole decisions, but do indicate the relative severity of sanction. A 

good rule of thumb for the period under analysis is that around half the length of a custodial 

sentence is served in prison13. This data was supplied by the Ministry of Justice following a Freedom 

of Information request.

Unemployment rate is defined as the ratio of the number of unemployment benefit claimants to the 

number of people in the workforce. The data source is Nomis, the official labour market statistics of 

the Office for National Statistics, which provides unemployment figures at the local authority 

                                                            
12There have been some changes in the counting rules for the crime rates since 1 April, 1998. First, the crime 
rates and relevant statistics have been documented according to the financial year system, which starts from 
1st of April and ends on 31st of March the following year, rather than the normal calendar year. Second, the 
definitions of some types of crime have been broadened and thus their crime rates have exhibited upward 
shifts since 1998.  Adding a dummy taking a  value of 1 post 1998 and 0 otherwise does not change sign or 
significance of our results except for the unemployment term in robbery which becomes insignificant.
13 See Ministry of Justice Report, http://www.justice.gov.uk/downloads/statistics/mojstats/oms-definitions-
measurement.pdf
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level.14The figures are then aggregated at the PFA level by mapping the geographical boundaries 

covered by local authorities and the PFAs.

Population density is defined as the population per square kilometre and is available from Criminal 

Statistics and Crime in England and Wales from which we get data on crime rates.

Earnings are measured by the deflated average weekly earnings for all industries. The data on 

weekly earnings are available at the local authority level from Annual Survey of Hours and Earnings

provided by the Office for National Statistics. As in the case of unemployment, the data is 

aggregated at the PFA level from the local authority level. They are deflated by the price level.

Proportion of young people is defined as the ratio of the number of young people aged between 15 

and 24 years to the entire population. The data source is the mid-year estimated population by age 

groups obtained from the Office for National Statistics. The number of people aged between 15 and 

24 years is calculated by aggregating two original age groups available in the data source―15-19 and 

20-24. The data are available at local authority level and have been aggregated at the PFA level.

3. Results

A: Linear model

The detailed results from regressing crime rates for the four related crime types on the different 

explanatory factors are reported in tables 1 and 2. Table 1 reports the results from the fixed effects 

model and Table 2 gives the results of the IV estimation. As we see both the basic fixed effects 

model and the IV fixed effects model gives us similar results. We shall henceforth only discuss the IV 

model, including when we talk of the quadratic specification as well as the model with cross effects.

Descriptive statistics are reported in the Appendix.

Detection is significant for all crime categories. A 1% increase in detection of burglary reduces crime 

by 0.38%.  The corresponding figures are 0.805% for theft, 0.61% for robbery and 0.26% for fraud. 

Sentencing is negative and significant for burglary and fraud. A 1% increase in sentences for burglary 

decreases burglary by 0.08 %. For theft the corresponding figure is 0.0156%, and for fraud it is 

0.20%. We provide an analysis of the positive sign of the sentencing coefficient for robbery in the 

next section.

                                                            
14The local authorities comprise a lower tier of sub-national administration in England and Wales consisting of 
county councils, unitary authorities, the city of London and the Isles of Scilly. The mapping of local authorities 
to PFAs is available on request.
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Most of the socio-economic variables are also significant for at least some of the crime categories, 

though the sign differs across crime types in some cases. Unemployment increases burglary and 

theft but reduces robbery and fraud. Fraud goes down with unemployment (a 1% increase in 

unemployment decreases fraud by 0.84%), which is perhaps not surprising and suggests that a lot of 

fraud is committed in the workplace. The coefficient of earnings is positive and significant across all 

crime categories. As noted earlier, the sign of the variables could go either way and, as discussed 

above, different papers in the literature get different signs of these coefficients. Somewhat 

surprisingly (though not inconsistent with theoretical predictions), the presence of young people 

decreases crime. It could well be that unemployed youth may be more prone to crime but perhaps 

not young people in general. Further, it may be that the crime-prone young people are those who 

are serving prison term but the general population of young people may not be so crime-prone. In 

fact, there is some suggestive research suggesting that youth in general may not be especially crime-

prone (see Martin, et. al, 2010).

Population density also increases crime rate, this accords well with the positive link that people have 

fund between urbanization and crime (see for example Flango and Sherbenou, 1976, FBI, 2011).
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Table 1: Fixed effects (within) regression results (linear model)

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.19*** -0.32*** -0.48*** -0.32***
(0.04) (0.04) (0.06) (0.08)

Sentence t-1 -0.12* -0.09*** 0.12** -0.18***
(0.06) (0.02) (0.05) (0.06)

Young pop -0.57*** -0.17 -1.53*** -2.02***
(0.19) (0.15) (0.48) (0.73)

Unemployment 0.10** 0.07* -0.22* -0.89***
(0.05) (0.04) (0.12) (0.12)

Real earnings 0.21 0.62*** 0.57 1.24**
(0.30) (0.10) (0.80) (0.59)

Pop density 0.14 0.10 0.81* 0.51
(0.18) (0.12) (0.48) (0.44)

trend -0.06*** -0.05*** -0.00 -0.09***
(0.01) (0.00) (0.02) (0.01)

constant 4.32*** 4.17*** -0.44 5.15*
(1.15) (0.76) (2.60) (2.99)

N 595 595 591 595
R2 (within) 0.80 0.69 0.44 0.53
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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Table 2: Fixed effects (within) IV regression results – (linear model )

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.38*** -0.805*** -0.61*** -0.26**
(0.05) (0.128) (0.14) (0.11)

Sentence t-1 -0.08** -0.0156 0.03 -0.20***
(0.03) (0.0369) (0.06) (0.05)

Young pop -0.85*** -0.487*** -2.17*** -2.50***
(0.18) (0.165) (0.35) (0.41)

Unemployment 0.16*** 0.0516 -0.16** -0.84***
(0.05) (0.0429) (0.07) (0.10)

Real earnings 0.42* 0.437* 2.66*** 3.12***
(0.25) (0.265) (0.39) (0.56)

Pop density 0.06 0.204 0.63** 0.64*
(0.16) (0.141) (0.26) (0.35)

trend -0.06*** -0.0527*** -0.04*** -0.12***
(0.01) (0.00532) (0.01) (0.01)

constant 5.56*** 6.051*** 0.13 2.87
(1.06) (1.086) (1.74) (2.44)

N 501 501 497 501
R2 (within) 0.73 0.41 0.44 0.47
Sargan-Hansen 
p-value

1.14
0.29

0.60
0.44

0.59
0.44

0.61
0.44

Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01Second lag of detection and third lag of police expenditure per police officer are 
used as instruments for Lag .logd for burglary, robbery and fraud; non-rejection of the Sargan-Hansen test 
indicates validity of the instruments. For theft we need to use third lag of detection and third lag of police 
expenditure per police officer for it to pass the Sargan-Hansen test.

B: Quadratic model

Coming to the quadratic model (see Table 3), the square term for own sentencing is negative while 

the linear term is positive for all crime categories suggesting the non-monotonic relationship 

mentioned above. However, it is only for robbery that both the linear and quadratic terms are 

significant. So particularly for robberies it seems short sentences are counterproductive. The ‘turning 

points’ are calculated by taking derivatives and finding out from what sentence length crime starts
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decreasing. For example, the ‘turning points’ are about 36 months for robbery. Figure 1 below shows 

the point where the average sentences on robbery begin to reduce the crime rate of robberies.

Figure 1: Turning point for robberies

Various reasons could explain the finding that short sentences can be counterproductive in reducing 

crime, including the fact that a person in prison might get less employable (note that while we 

control for the general level of unemployment, a criminal may face an employment probability much 

lower than the general population) or is able to get access to criminal networks while in prison. 

Further, those serving short sentences do not have access to offender management programmes,

nor are they supervised by a probation officer to whom they report regularly after release (which in 

itself can represent an additional form of incapacitation). Indeed, recidivism in England and Wales is 

very high.15For those offenders who are candidates for short sentences, non-custodial alternatives 

could be considered. For more serious offenders, somewhat longer sentences could be crime -

reducing, although the data cannot distinguish between incapacitation and deterrence effects.

                                                            
15 Nine year re-offending rates for a cohort discharged from custody are 58.9 % 0r 72.3 % depending on how 
re-offending is measured, Ministry of Justice Statistics bulletin, 2012, available at 
http://www.justice.gov.uk/downloads/statistics/reoffending/2012-compendium-reoffending-stats-analysis.pdf
.
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Table 3: Fixed effects (within) IV regression results – (quadratic model)

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.384*** -0.819*** -0.637*** -0.262**
(0.0541) (0.129) (0.137) (0.106)

Sentence t-1 0.263 0.0122 2.579** 0.174
(0.173) (0.0396) (1.251) (0.465)

Sentence t-1 
squared

-0.0736** -0.0266** -0.360** -0.0890

(0.0368) (0.0118) (0.177) (0.111)
Young pop -0.783*** -0.432*** -2.217*** -2.458***

(0.183) (0.168) (0.355) (0.412)
Unemployment 0.144*** 0.0651 -0.152** -0.832***

(0.0474) (0.0438) (0.0741) (0.0982)
Real earnings 0.467* 0.410 2.601*** 3.133***

(0.250) (0.267) (0.391) (0.558)
Pop density 0.0355 0.194 0.636** 0.623*

(0.158) (0.142) (0.260) (0.346)
Trend -0.0632*** -0.0537*** -0.0392*** -0.123***

(0.00594) (0.00537) (0.0117) (0.0131)
constant 5.139*** 6.065*** -4.110 2.483

(1.089) (1.094) (2.702) (2.509)
N 501 501 497 501
R2 (within) 0.73 0.41 0.46 0.49
Sargan-Hansen 
p-value

1.23
0.27

0.685
0.41

0.70
0.40

0.55
0.46

Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01Second lag of detection and third lag of police expenditure per police officer are 
used as instruments for Lag .logd for burglary, robbery and fraud; non-rejection of the Sargan-Hansen test 
indicates validity of the instruments. For theft we need to use third lag of detection and third lag of police 
expenditure per police officer for it to pass the Sargan-Hansen test.

4. Sensitivity analysis

We looked at a number of alternate specifications to test the robustness of our analysis. That 

included looking at alternate measures of some variables as well as including year effects (in 

addition to a trend term we have used) in the particular years when policies that could potentially 

affect crime were implemented. We discuss the main points of interest (detailed results reported in 

the Appendix).
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(i) Using conviction rate rather than detection rate as a measure of deterrence

It can be argued that criminals respond to the probability that they will get convicted (rather than 

just detected) and so rather than looking at detection rates as a measure of deterrence, we should 

look at conviction rates.  While we believe that detection is a fairly good measure of deterrence, we 

re-ran our regressions using conviction rates rather than detection rates. Similar to detection rate, 

endogeneity is a potential issue with conviction rates which is why we instrument using lagged 

values of conviction rate and police expenditure16. Our results (see Tables A1 and A2) show that own 

conviction rate significantly and negatively affects every crime category and so this alternate

measure also shows a deterrent impact on crime. Sentencing coefficients show a negative significant 

impact on theft and fraud while it is negative but insignificant for burglary. The sentencing term for 

robbery continues to be positive. Quadratic specifications yield a positive sign for the linear terms 

and negative for the quadratic indicating the potential non-linear effect of sentences but 

interestingly, both terms are significant only for burglary in this specification. The sign and 

significance of socio-economic variables remain unchanged on the whole.

(ii) Looking at the impact of changes in wages of lowest quartile

One can argue that even though the average wage can affect crime either way (because of the 

opposing effects of income and opportunity effects as argued earlier), effect of increases in wages at 

the low end of the wage distribution should negatively affect crime. As argued in Machin and 

Meghir (2004), they are the people who at the margin may take to crime. We examine the effect of 

changes in wages at the low end of the wage distribution (see Tables A3 and A4) and found that an 

increase in the wages of the lowest quartile indeed negatively affects burglary and robbery while it 

has a positive but insignificant effect on theft and fraud. Other results remain qualitatively the same.

(iii) Using time dummies to look at the impact of changes in sentencing policy as well as the 

introduction of the Human Rights Act. 

To capture the impact of specific years where policies which could potentially influence crime were 

introduced, we use time dummies for those years in addition to the trend term (see Tables A5 and 

A6). Both the Crime (Sentences) Act 1997 and the Crime and Disorder Act 1998 led to a steep 

increase in the prison population and are supposed to have caused a consequent reduction in crime. 

Year dummies are negative for all crime categories except burglary where it is not significant.   The 

Human Rights Act came into force on 2nd October 2000 and introduced into UK law the rights and 

freedoms set out in the European Convention on Human Rights. Critics of the Act believed that the 

                                                            
16 As before a Sargan-Hansen test is performed to test for validity of instruments.
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greater safeguards for defendants would make it more difficult to prosecute cases and give 

incentives for criminals. However, there has been no empirical evidence that crime has indeed risen 

as a result. Year dummies for both 2000 and 2001 show a negative and significant effect on crime

(except the 2001 coefficient for robbery which is positive). This cannot simply be because there is a 

declining trend in crime as the trend term is included with the year dummies and continues to be 

negative and significant. This suggests that at the very least the Human Rights Act has not led to an 

increase in crime.

The above analysis suggests that on the whole the results are robust to a number of specifications. 

Crime prevention via effective police investigation remains an important tool as both detection rates 

and conviction rates have negative significant coefficients. Sentencing continues to play a role, albeit 

a more complex one in crime prevention. The sign of socio-economic variables remain mainly 

unchanged across specifications. Looking at wages of the lowest quartile does show that it has a 

negative impact on both burglary and robbery while it is insignificant for the other categories.

5. Conclusion

Crime and sentencing is at the forefront of public debate, and the costs and benefits of sentencing 

are widely debated by policy makers and politicians in the popular press. Yet there is a lack of formal 

analysis of the impact of sentencing on crime. Our paper attempts to fill this gap. Apart from the use 

of detailed panel-level data, we analyse the potential non-linear impact of sentencing. The non-

linearity of sentences (particularly for robbery) suggests that short sentences do not deter crime for 

all crime types and that crime reduction may be better achieved by (i) increasing sentences for 

certain levels of severity of offending17 and (ii) considering non-custodial alternatives for less serious

offending. Finding the right mix whereby the worst offenders could perhaps serve longer sentences 

while others could be given fines, probation or other types of non-custodial punishment (such as 

community service) requires a detailed understanding of the individual characteristics of offenders.

It is an area where inter-disciplinary expertise may be needed and will require careful cost-benefit 

analysis of increased prison sentences vs. other rehabilitative activities. Whether or not the UK’s so-

called ‘broken penal system’ (See Clarke, 2011) is what caused the recent riots may be still debatable 

but an understanding of the way sentences affect crime may be the first step towards an optimal 

sentencing policy. The paper also demonstrates that the debate on whether law enforcement is an 

effective tool or whether socio-economic factors affect crime may be a largely misleading one as 

                                                            
17Cowen (2011) argues forcefully for serious and repeat offenders serving appropriately long custodial 
sentences., see http://www.express.co.uk/ourcomments/view/269645/Longer-jail-terms-are-the-way-to-
stamp-out-crime
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both law enforcement variables as well as our socio-economic controls produce significant 

coefficients, suggesting that both have an impact on crime. 
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Appendix

Table A0: Descriptive Statistics

Observations Mean St dev Min Max

Robbery rate 

per 1000

731 1.05 1.32 0.05 11.92

Burglary rate 

per 1000

731 18.29 14.14 4.07 168.27

Theft rate per 

1000

731 54.38 100.34 13.06 890.38

Fraud rate per 

1000

731 6.21 18.17 1.01 198.51

Robbery 

detection

731 30.78 12.14 10 96

Burglary 

detection

731 17.85 7.90 7 56

Theft detection 731 22.27 6.92 8 54

Fraud detection 731 44.03 16.11 9 98

Average

sentence 

robbery

684 36.90 6.72 16.4 72

Average

sentence 

burglary

688 15.25 3.26 2.2 34

Average

sentence theft

688 5.08 1.52 2.6 14.5
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Average

sentence fraud

688 9.42 2.92 2.2 28.2

Table A1. Linear model with conviction rates

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Conviction t-1 -0.49*** -0.20*** -0.21*** -0.46***
(0.07) (0.04) (0.03) (0.07)

Sentence t-1 -0.04 -0.14*** 0.06 -0.17***
(0.03) (0.03) (0.07) (0.05)

Young pop -0.36** -0.41*** -0.52 -1.10***
(0.16) (0.13) (0.40) (0.33)

Unemployment 0.18*** -0.00 -0.01 -0.23***
(0.04) (0.03) (0.08) (0.09)

Real earnings 0.76*** 1.59*** 2.58*** 2.55***
(0.18) (0.15) (0.35) (0.30)

Pop density -0.04 -0.06* -0.09* -0.09**
(0.03) (0.03) (0.06) (0.04)

trend -0.05*** -0.06*** -0.04*** -0.09***
(0.01) (0.00) (0.01) (0.01)

constant 1.44** 2.91*** -2.62** 1.25
(0.57) (0.43) (1.14) (0.94)

N 501 501 432 501
SarganHansen 11.71 5.08 0.80 0.03
P value 0.001 0.02 0.37 0.85
R2 (within) 0.78 0.64 0.29 0.51
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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Table A2. Quadratic model with conviction rates

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Conviction t-1 -0.51*** -0.20*** -0.21*** -0.45***
(0.07) (0.04) (0.03) (0.07)

Sentence t-1 0.80*** -0.07 1.36 0.02
(0.18) (0.20) (1.47) (0.47)

Sentence 
squared t-1

-0.18*** -0.02 -0.18 -0.05

(0.04) (0.06) (0.21) (0.11)

Young pop -0.09 -0.38*** -0.57 -0.98***
(0.16) (0.14) (0.40) (0.32)

Unemployment 0.20*** 0.01 -0.01 -0.14
(0.04) (0.03) (0.08) (0.09)

Real earnings 1.02*** 1.64*** 2.56*** 2.71***
(0.16) (0.15) (0.35) (0.29)

Pop density -0.04* -0.06** -0.09* -0.09***
(0.02) (0.03) (0.06) (0.03)

trend -0.05*** -0.06*** -0.04*** -0.09***
(0.01) (0.00) (0.01) (0.01)

constant -0.54 2.73*** -4.75* 0.44
(0.64) (0.50) (2.73) (1.07)

N 501 501 432 501
SarganHansen 13.86 4.96 0.77 0.07
P value 0.000 0.03 0.38 0.79
R2 (within) 0.79 0.64 0.29 0.50
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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Table A3. Linear model with first quartile earnings

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.40*** -0.46*** -0.79*** -0.39***
(0.05) (0.04) (0.15) (0.10)

Sentence t-1 -0.06* -0.07** 0.10 -0.22***
(0.03) (0.03) (0.07) (0.05)

Young pop -0.84*** -0.49*** -2.15*** -2.84***
(0.18) (0.13) (0.38) (0.42)

Unemployment 0.12** -0.02 -0.37*** -0.98***
(0.05) (0.03) (0.08) (0.10)

First quartile 
earnings

-0.50** 0.17 -1.01** 0.37

(0.25) (0.18) (0.47) (0.58)

Pop density 0.01 0.16 0.46* 0.48
(0.16) (0.11) (0.28) (0.36)

trend -0.04*** -0.05*** 0.04* -0.08***
(0.01) (0.01) (0.02) (0.02)

constant 7.08*** 5.68*** 6.51*** 8.80***
(1.01) (0.72) (1.89) (2.37)

N 501 501 497 501
SarganHansen 0.18 13.90 2.65 5.85
P value 0.89 0.000 0.10 0.02
R2 (within) 0.72 0.62 0.35 0.44
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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Table A4. Quadratic model with first quartile earnings

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.40*** -0.47*** -0.81*** -0.39***
(0.05) (0.04) (0.15) (0.10)

Sentence t-1 0.20 0.29 3.26** 0.02
(0.18) (0.20) (1.34) (0.48)

Sentence 
squared t-1

-0.06 -0.11* -0.45** -0.06

(0.04) (0.06) (0.19) (0.11)

Young pop -0.79*** -0.38*** -2.21*** -2.81***
(0.19) (0.15) (0.38) (0.42)

Unemployment 0.11** -0.02 -0.36*** -0.98***
(0.05) (0.03) (0.08) (0.10)

First quartile 
earnings

-0.46* 0.10 -0.99** 0.37

(0.25) (0.18) (0.47) (0.58)

Pop density -0.01 0.19 0.47* 0.47
(0.16) (0.11) (0.28) (0.36)

trend -0.04*** -0.04*** 0.04* -0.08***
(0.01) (0.01) (0.02) (0.02)

constant 6.76*** 5.12*** 1.07 8.56***
(1.04) (0.78) (2.97) (2.42)

N 501 501 497 501
SarganHansen 0.01 13.43 2.22 5.83
P value 0.91 0.000 0.14 0.02
R2 (within) 0.72 0.62 0.35 0.44
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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Table A5. Linear model with year structural breaks

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.32*** -0.38*** -0.73*** -0.32***
(0.05) (0.04) (0.13) (0.08)

Sentence t-1 -0.09*** -0.09*** 0.03 -0.12***
(0.03) (0.03) (0.06) (0.04)

Young pop -1.19*** -0.46*** -1.08*** -0.72**
(0.18) (0.12) (0.38) (0.34)

Unemployment 0.05 0.02 0.12 -0.17**
(0.04) (0.03) (0.08) (0.08)

Real earnings 0.38* 0.78*** 2.18*** 2.52***
(0.22) (0.16) (0.38) (0.42)

Pop density 0.05 0.17* 0.57** 0.71***
(0.14) (0.10) (0.25) (0.26)

trend -0.06*** -0.06*** -0.05*** -0.14***
(0.01) (0.00) (0.01) (0.01)

year1997 0.00 -0.07*** -0.32*** -0.98***
(0.03) (0.02) (0.06) (0.06)

year1998 0.04 -0.01 -0.17*** -0.22***
(0.03) (0.02) (0.05) (0.05)

year2000 -0.17*** -0.12*** -0.10** -0.10**
(0.02) (0.02) (0.04) (0.04)

year2001 -0.06*** -0.03** 0.11*** -0.08**
(0.02) (0.01) (0.04) (0.04)

constant 6.54*** 4.58*** -1.22 -1.25
(1.00) (0.68) (1.75) (1.90)

N 501 501 497 501
SarganHansen 14.26 1.00 1.33 2.76
P value 0.000 0.75 0.25 0.10
R2 (within) 0.79 0.71 0.48 0.71
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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Table A6. Quadratic model with year structural breaks

(1) (2) (3) (4)
Burglary Theft Robbery Fraud

Detection t-1 -0.33*** -0.39*** -0.74*** -0.33***
(0.05) (0.04) (0.13) (0.08)

Sentence t-1 0.25* 0.17 1.72 0.18
(0.15) (0.18) (1.23) (0.35)

Sentence t-1 
squared

-0.07** -0.08 -0.24 -0.07

(0.03) (0.06) (0.17) (0.08)

Young pop -1.11*** -0.39*** -1.15*** -0.69**
(0.18) (0.13) (0.38) (0.34)

Unemployment 0.04 0.02 0.11 -0.17**
(0.04) (0.03) (0.08) (0.08)

Real earnings 0.42* 0.75*** 2.15*** 2.53***
(0.22) (0.16) (0.39) (0.42)

Pop density 0.02 0.19* 0.57** 0.70***
(0.14) (0.10) (0.25) (0.26)

trend -0.06*** -0.06*** -0.05*** -0.14***
(0.01) (0.00) (0.01) (0.01)

year1997 -0.00 -0.06*** -0.31*** -0.98***
(0.03) (0.02) (0.06) (0.06)

year1998 0.04 -0.01 -0.17*** -0.22***
(0.03) (0.02) (0.05) (0.05)

year2000 -0.17*** -0.12*** -0.10** -0.10**
(0.02) (0.02) (0.04) (0.04)

year2001 -0.07*** -0.03** 0.11*** -0.08**
(0.02) (0.01) (0.04) (0.04)

constant 6.11*** 4.18*** -3.96 -1.58
(1.02) (0.73) (2.63) (1.95)

N 501 501 497 501
SarganHansen 15.18 0.06 1.35 2.87
P value 0.000 0.80 0.24 0.09
R2 (within) 0.79 0.71 0.48 0.71
Standard errors in parentheses
* p<.10, ** p<.05, *** p<.01
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