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Abstract

We study a high profile public policy question on immigration, namely the link
between crime and immigration, presenting new evidence from England and Wa
in the 2000s. For studying immigration impacts, this period is of considerable int
as the composition of migration to the UK altered dramatically with the accessio
Eastern European countries (the A8) to the European Union in 2004. As we sho
this has important implications for ensuring a causal impact of immigration can b
identified. When we are able to implement a credible research design with statis
power, we find no evidence of an average causal impact of immigration on crime
nor do we when we consider A8 and Non-A8 immigration separately. We also s
London by itself as the immigration changes over time in the capital city were la
Again, we find no causal impact of immigration on crime from our spatial
econometric analysis and also present evidence from unique data on arrests of
natives and immigrants in London which shows no immigrant differences in the
likelihood of being arrested.
JEL keywords:Crime; Immigration; Enclaves; A8
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1. Introduction
A large research literature has, over the years, studied the impact of immigration on

nomic outcomes. A prime focus in this work has been on the labour market impact of
migration, asking questions about the overall impact on wages and employment, but als

on whether immigrants displace native workers or lower their wages through greater com

petition for jobs (see,inter alia, Altonji and Card 1991; Borjas 1999; Card 2005, 2009;
Dustmann et al. 2013). Other immigration impacts have also received attention, albeit to

lesser extent than the labour market work, including the impact of immigration on housing
markets, usage of public services, welfare benefits and crime. In the past few years,

other impacts have received more attention and there are now growing numbers of co

butions in these areas.1

In this paper, we present some new evidence on the impact of immigration on cri

using data from England and Wales. Ascertaining the magnitude and direction of an
pact of immigration on crime is a high profile public policy question, but it is one o

which we currently have only a limited number of robust findings. This is important sin
many media commentators and responses in public opinion polls postulate that immig

tion causes crime. Nevertheless, and standing contrary to this populist view, the
Jaitman and Machin; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons
ttribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
edium, provided the original work is properly cited.
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relatively small) literature that does exist finds it hard to detect an average impac
immigration on crime. For example, Bianchi et al. (2012) study crime and immigrat

across Italian areas, finding no significant empirical connection. Bell et al. (2013) conc
the same studying two large immigration waves in the UK.

A more subtle conclusion follows when a heterogeneous impact across different

grant groups is studied and, here, the extent of attachment to the labour market,
hence a source of legal income, seems critical. Bell et al. (2013) show that the very

influx of Eastern European migrants that entered the UK after the A8 accession co
tries joined the European Union in 2004 had no detrimental crime impact since the m

grants actually had higher employment rates than natives. They do, however, fin
positive, small, but statistically significant crime impact associated with the late 19

wave of asylum seekers who were detached from the labour market. Spenkuch (2

also emphasises immigrant heterogeneity in the US, breaking the immigrant s
into Mexicans and Non-Mexicans, and reports a significant positive crime effect

Mexican immigrants, while it is negative and insignificant for other immigrants.
In this paper, we present new causal evidence on the impact of immigration on cri

using a range of data sources from England and Wales. We consider the cr

immigration relationship in the 2000s, a decade when the composition of migration alte
dramatically with the accession of Eastern European countries (the A8) to the Europ

Union in 2004. We estimate spatial panel data models of the crime-immigration relation-
ship over the 2000s, and also present an analysis of differences in arrest rates of nativ

migrants using unique data from the London Metropolitan Police Service.

As with some other work studying immigration impacts, we need to take care to iden
a causal impact of immigration. To do so we adopt and further develop the enclave

proach to immigrant settlement pioneered by Card (2001) where actual immigration flo
are instrumented by a predicted settlement variable generated from overall immigra

flows on the assumption that new migrants go to live in locations where earlier migra
from their origin country also settled. As already noted, because we are focussing o

2000s in England and Wales, the significant compositional change of the structure of

migration flows has important implications for ensuring a causal impact of immigrati
can be identified. Our empirical analysis takes care to ensure we are able to imple

this approach in a coherent manner for the setting we study.
When we are able to implement a credible research design with statistical power

find no evidence of an average causal impact of immigration on criminal behaviour,

do we when we consider A8 and Non-A8 immigration separately. We also cons
London by itself as the immigration changes in the capital city in the 2000s were la

Again, we find no causal impact of immigration on crime from our spatial economet
analysis and also present evidence from unique data on arrests of natives and i

grants which shows no immigrant differences in the likelihood of being arrested.

The rest of the paper is structured as follows. In Section 2, we report descriptive
formation on immigration trends, placing a particular focus on the changing nature

migration flows. Section 3 discusses how to approach this in our spatial econom
analysis and reports evidence on when we are (and are not) able to utilise the en

approach productively for our data. Section 4 reports evidence on the causal impa

immigration on crime. Section 5 then shows the analysis of arrest rates for natives
migrants. Section 6 concludes.
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2. Trends in immigration to England and Wales
2.1. Data

The main sources of immigration data for England and Wales are the decennial Pop

tion Census (1991, 2001 and 2011). For the inter-Census period in the 2000s we are

to use data from the Annual Population Survey (APS) which covers the financial y
2004/2005 to 2010/2011 (see Appendix B: Data Appendix and Jaitman and Machin 2

for more details). Both data sources show that the nature of changing immigration w
significant phenomenon in England and Wales through the 2000s. They show the cha

to be even more pronounced in London and, for that reason (and because we have

on arrests by nationality for London), we look at London separately in our analysis.
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2.2. Overall immigration trends

According to the 2011 Census, one in eight people living in England and Wales– a total
of 7.5 million out of 56 million - were born abroad. This shows a very big increase fr

4.6 million (out of 52 million) in the previous Census in 2001 which in turn was up fro

3.6 million (out of 50 million) in the 1991 Census. As Figure 1 shows, the share of im
grants therefore almost doubled from 1991 to 2011 in England and Wales, and grew

faster rate in the 2000s as compared to the 1990s.
London has always been the main destination of foreigners, and changes in the

ital city are even more marked. As the Figure shows, the share of immigrants g
from 21.7 percent in 1991 to 27.1 percent in 2001 and reached 36.7 percent in 2

Hence, a significant part of the overall aggregate growth in the share of immigrants

tween 2001 and 2011 comes from London (for the rest of England and Wales it
creased from 6.0 percent to 9.4 percent). In London the immigrant population was

million in 1991, increased to 1.9 million in 2001 and grew 58 percent in the followi
ten years to reach 3 million by 2011.2
ere
4,

vakia
2.3. The changing composition of immigration

In the last decade, not only did the share of immigrants increase but also there w
important changes in terms of the composition of their country of origin. In May 200

eight Eastern European countries (the so called A8) joined the European Union3. The
A8 countries are Estonia, Czech Republic, Hungary, Latvia, Lithuania, Poland, Slo
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Figure 1 Immigrant Shares, Census 1991, 2001 and 2011.Notes: Source: Office for National Statistics
(ONS). Immigrant share calculated as the usual resident population not born in UK over the total resident
population from Census 1991, 2001 and 2011.
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and Slovenia. In January 2007 two more countries (the A2, Bulgaria and Roma
gained access to the European Union. For the A8 citizens there was no restrictio

work or live in the UK, as long as they registered with the Worker Registration Sche
(requirement that ended in 2011). The A2 citizens did face restrictions to acces

labour markets (which will end in 2014).

This expansion of the European Union had a very big effect on the UK. Results f
the 2011 Census suggest that about 1.1 million people were born in countries w

joined the EU in 2004 or afterwards (almost 600,000 of those were born in Pola
This has important implications when studying the effect of immigration as the popu

tion of migrants from these origin countries were low in the previous Census.
For example, as shown in the first panel of Table 1, in the 2001 Census Poland

not feature in the top countries of UK residents born in a different country. Poland w

actually placed in 17th, accounting for only 1.3 percent of the immigrant populatio
However, by 2011 Polish immigration is the fastest growing and it is ranked sec

comprising 7.7 percent of the immigrant population. The second panel of Table
shows that in London Poland was ranked 18th in 2001, accounting for 1.1 percen

the immigrant population, and as for the country as a whole, it jumped to second pl

by 2011 accounting for 5.3 percent of the immigrant population.
Figure 2 reports the flows, rather than the stocks, to show the same point. Prio

2004, the year of accession, flows from the A8 were negligible. In 2004, they ros
about 53,000 people and this steadily increased to 112,000 by 2007, decre

to 77,000 by 2011. Thus the increase in the A8 flows from 2004 has significantly alt

the composition of immigrant stocks in England and Wales. This has implications t
should not be ignored or brushed over in empirical analysis of the impact of immig

tion over this time period, and this is what we turn to in the next Section of the pape

3. Empirical approach
We plan to estimate spatial panel data models of crime and immigration flows, pay

careful attention to the means of identifying a causal impact of immigration on crim
To do so we adopt the previous settlement/enclave approach of ensuring that the di

tion of causation flows from the immigrant variable to the outcome of interest, crime

3.1. Estimating equations

For spatial data over time, our main equation of interest (expressed in differences

spatial unit s between periodt and t-1, denoted by the difference operator� ) relates the

crime rate to the immigrant/population ratio as:

� Crime
Population

� �

st
¼ � 1� Immigrants

Population

� �

st
þ � 2� Xst þ Tt þ � st ð1Þ

where X contains a set of time-varying controls, T is a common time effect and� is an
error term.

The principal empirical challenge in estimating the key parameter of interest� 1 is, as
already stated, the issue of possible reverse causation. We therefore use a 'previous

ment' type instrumental variable to predict the immigrant share. The logic of this ari

from the notion that immigrants tend to settle in areas where there is already a high sh
of immigrants from their country of origin (what we call enclaves). The exogeneity of



Table 1 Immigrant composition by country of birth, Census and Annual Population Survey

Census, 1991 Census, 2001 Annual Population Survey, 2005 Census, 2011

Rank Country % Share of immigrants Rank Country % Share of immigrants Rank Country % Share of immigrants Rank Country % Share of immigrants

A. England and Wales

1. Ireland 15.7 1. Ireland 10.2 1. India 9.8 1. India 9.3

2. India 11.0 2. India 9.8 2. Ireland 7.2 2. Poland 7.7

3. Pakistan 6.2 3. Pakistan 6.6 3. Pakistan 5.6 3. Pakistan 6.4

4. Germany 5.6 4. Germany 5.3 4. Bangladesh 4.4 4. Ireland 5.4

5. Jamaica 3.9 5. Bangladesh 3.3 5. Germany 4.4 5. Germany 3.6

… … …

11. Poland 1.9 17. Poland 1.3 7. Poland 3.2

Immigrants: 3.6 Million Immigrants: 4.6 Million Immigrants: 5.4 Million Immigrants: 7.5 Million

B. London

1. Ireland 14.8 1. India 8.9 1. India 14.8 1. India 8.7

2. India 10.4 2. Ireland 8.1 2. Bangladesh 10.4 2. Poland 5.3

3. Jamaica 5.3 3. Bangladesh 4.4 3. Ireland 5.3 3. Ireland 4.3

4. Kenya 3.9 4. Jamaica 4.1 4. Jamaica 3.9 4. Nigeria 3.8

5. Bangladesh 3.9 5. Nigeria 3.6 5. Nigeria 3.9 5. Pakistan 3.8

… …

17. Poland 1.5 18. Poland 1.1 6. Poland 3.5

Immigrants: 1.5 Million Immigrants: 1.9 Million Immigrants: 2.1 Million Immigrants:3.0 Million

Notes: Population by country of birth was obtained from the 1991, 2001, and 2011 Census and for 2005 we employed the APS for the financial year 2005/6. For the Census years we ranked the countries according to
the list of countries available in the detailed country of birth tables (ONS).
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Figure 2 Immigrant inflows to England and Wales by country groups, 2001–2011. Notes: Source: Long
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instrument relies on the assumption that there are no persistent shocks that could d

the location of immigrant settlements over time and that are correlated with the outco
variables of interest (in this case, crime trends).

More formally, the instrumental variable we use to predict the change in the share
immigrants for spatial unit s and initial time period t0, is the following:

� Pst ¼ �
c

Icst0=Ict0ð Þ� Ict

� �
=Populationst0 ð2Þ

where we use the initial distribution of immigrants from country c and allocate the flo
of immigrants from that country between period 0 and 1, according to that distributio

in time 0. We do this for 17 countries or country groups and sum the predicted chan

in immigrant share from each country. The selection of countries was based in t
importance as immigrant sending countries or regions to the UK.4 We also include in

the prediction an additional dummy variable for whether areas historically had a h
immigration share, defined as 20 percent or over in the 1991 Census.

3.2. The changing composition of immigration to England and Wales

As the descriptive analysis of Section 2 showed, in the context we study the com
ition of migrant flows was dramatically altered by a big influx of migrants from diffe

ent places than before. This has a potentially important impact on the usefulnes

otherwise of the enclave type instrument described in equation (2). We therefore n
to be careful in our empirical analysis to ensure that this changing composition d

not invalidate the use of the enclave instrument.
Figure 3A and B show enclave patterns for different sending regions and time period

across the local authorities in England and Wales. The horizontal axis shows the relative

migrant share ratio: the share of immigrants from countryc that lived in the spatial units in
the yeart0 divided by the share of total immigrants that lived in spatial unit s in the yeart0.
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Figure 3 A: Enclave patterns.Census, 2001–2011.B: Enclave formation.Notes: The horizontal axis shows the
relative immigrant share ratio: the share of immigrants from country c that lived in the spatial unit s in the year
t0 divided by the share of total immigrants that lived in spatial unit s in the year t0. The vertical axis shows the
change in the ratio immigrantc/population of every spatial unit s in the period t0 to t1. The slope and standard
error of each regression is obtained from an OLS regression with population weights. Spatial units with less
than 65,000 usual residents were excluded. The differences 2001-2011 are calculated with the Census data and
the 2004-2011 with the APS, considering the relative shares as an average of the share in 2004/5 and 2005/6.
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Values larger than one imply that the sending countryc is over-represented in the spatia

unit srelative to the average total immigrant population. A large value for the relative im

grant share from country c thuscharacterises an enclave. Ifwe represent the immigrants
coming from country c as Ic, the vertical axis shows the change in the ratio Ic/population

of every spatial units in the period t0 to t1. A positive correlation between the relative
immigrant share ratio and the change in theimmigrant population from country c would
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suggest that net immigrant flows go to spatial units where there was already a significa
settlement of immigrants from that country (established enclaves).

Figure 3A shows illustrative selected enclaves patterns for the period 2001–2011. The
left column is for immigrants from India and Pakistan and the right one is for immigran

from A8 countries. We can see that the patterns are completely different. The cas

India and Pakistan, which are traditional sending countries, shows a positive correla
suggesting that there are established enclaves which are attractors for future migr

inflows. On the contrary, the right column for A8 countries shows a negative or n
correlation between the variables. This illustrates the fact that the A8 countries are

sending countries, and as such there were almost no established enclaves in 2001 (th
exception is the London borough of Ealing which had a large Polish concentration). F

Figure 3A we learn that using instrumental variables that rely on the previous settlem

argument could be misleading in the case of new sending countries.
Figure 3B focuses on the A8 countries. It shows the same enclave patterns plot

England and Wales (upper panel) and London (lower panel), and for different t
periods: 2001–2011 (left column) and 2004–2011 (right column).5 The patterns prove

to be sensitive to the period considered. When we analyse the inter-Census deca

2001–2011, there were no established enclaves to predict future A8 flows. However
Figure shows that some local authorities experienced a high increase in the A8 im

grant share (like Haringey or Newham) which can be indicative of a future enclave
the 2004–2011 time period we can already see a positive correlation between

relative A8 immigrant share and the difference in A8 share of the local autho

population. This suggests that in 2004/5-2005/6 period (in the 2 years following
accession to the European Union), the A8 immigrants settled and formed new encl

(where the horizontal axis has values larger than one) and that the following net fl
of A8 immigrants went to those same places, such as Haringey, Newham or also to

pre-existent enclave in Ealing.
Therefore, we can conclude from this analysis that the use of previous settlement a

ments as a means of defining instrumental variables is likely to not be valid for the pe

2001–2011 and also that it may work better when the enclaves from the new sending co
tries already formed. We assess this issue morerigorously, and across all migrant groups,

statistical models reported in the next Section of the paper.
land
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011.
4. Spatial empirical models of crime and immigration
4.1. Data

We report estimates of the spatial empirical models using local area data from Eng
and Wales. Our crime data covers all local authorities in England and Wales.6 We use

annual data on recorded notifiable offences by major offence type from the 43 Po

Force Areas of England and Wales for the financial years 2002/2003-2011/2012, at
authority level. Prior to that a significant crime recording change occurred, which p

cludes analysis from before then. We have information on all crimes recorded by
police, and we also consider this broken down into violent and property crimes in so

of our analysis. More information is given in the Appendix B: Data Appendix. The l

column of Table 8 in the Appendix shows that the crime rate for all the count
decreased from 103 per 1,000 population in 2002 to 65 per 1,000 population in 2
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London also experienced the same trend, but in higher levels: the crime count
creased from 134 per 1,000 population to 87 per 1,000 population in the same pe

The downward trend was common to both property and violent crimes.
The immigration data comes from the 2001 and 2011 Census and from the Ann

Population Surveys (APS) that are available on an annual basis since 2004. We ne

consider both of these to more formally probe further in statistical models the graph
analysis regarding the suitability of the enclave instrument Pst as discussed in the prev

ous Section of the paper. We have constructed various immigration stocks from
Census and APS for 347 local authorities7 and this is the spatial units we study. Withi

that there are 33 London boroughs and we also analyse them separately given the
esting ‘experiment’ offered by the very rapid immigration changes seen in the 2000s

the capital city.

Figure 5 in the Appendix shows the spatial distribution of crime rates and immigra
population ratios across local authorities in 2011. It is evident in this cross-sectional c

parison that the darker areas (representing higher rates) do coincide to a degree acro
two charts, indicating a positive correlation between immigration and crime. But this o

implies that immigrants tend to settle in big cities like London, Manchester or Birmin

ham where crime rates are high, but also where they can presumably find better wor
opportunities. However, and as we have maintained throughout, it is important to look

changes across spatial units over time (so as to net out unobserved fixed differences
to be careful to adopt a research design that try to ensure causality, which are the is

we next turn to in our statistical analysis.
Table 2 Changes in immigrant shares across local authorities, Census and Annual
Population Survey

Dependent variable: change in immigrant share

Census, 2001-2011 Annual Population Survey,
2004/5-2010/11

(1) (2) (3) (4)

A. England and Wales

Predicted change in immigrant share 0.353 (0.059) 0.359 (0.067) 0.560 (0.098) 0.574 (0.095)

High historical immigrant share � 0.050 (0.010) � 0.044 (0.011) � 0.054 (0.012) � 0.054 (0.013)

Controls Yes Yes Yes Yes

Police force area fixed effects No Yes No Yes

F-test 20.18 15.04 18.15 19.02

Sample size 347 347 347 347

B. London

Predicted change in immigrant share 0.150 (0.105) 0.153 (0.107) 0.698 (0.130) 0.674 (0.130)

High historical immigrant share � 0.020 (0.016) � 0.021 (0.016) � 0.063 (0.016) � 0.062 (0.016)

Controls Yes Yes Yes Yes

Police force area fixed effects No Yes No Yes

F-test 1.05 1.05 14.98 13.85

Sample size 33 33 33 33

Notes: Weighted by population. High Historical Immigrant Share is a dummy variable equal to one if the Immigrant
Share in 1991 Census of the local authority is greater than 0.20. Controls are: population growth, the change in the
unemployment rate, the change in the share of males aged 15–39 and a dummy variable for the 33 London boroughs.
Robust standard errors in parentheses.
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4.2. Statistical analysis– first stage

The empirical models reported in Table 2 analyse the question of the suitability of the

clave instrument more formally. To do so we estimate the following first stage equation

� Immigrants
Population

� �

st
¼ � 1� Pst þ � 2� Xst þ Tt þ � st ð3Þ

Estimates of (3) are given in Table 2, for various data configurations.8 The upper

panel shows results for the 347 local authorities across the whole of England
Wales, and the lower panel for the 33 boroughs that are the 33 London local auth

ities. Of course, the results for London should be interpreted with some degree of c
tion as the sample size is only 33 spatial units. In all the estimations we adopt

standard practice of weighting the local authorities by their mean population of

periods under study (the results still hold if the data were not weighted, and if ot
periods' population weights were used).

Four specifications are shown in the Table. Specifications (1) and (2) show
differenced estimates based on Census data in 2001 and 2011, the difference be

the two being that police force area fixed effects are not included in the former but

included in the latter (there are 43 police force areas of England and Wales and 2
lice forces in London). Specifications (3) and (4) define the start year as 2004, the

of A8 accession, and show first differenced models from the 2004/5 and 2010/11
data without (3) and with (4) police force area fixed effects.
Table 3 Changes in immigrant shares across local authorities, census and annual
population survey, A8 and Non-A8 instruments

Dependent variable: change in immigrant share

Census, 2001-2011 Annual Population Survey,
2004/5-2010/11

(1) (2) (3) (4)

A. England and Wales

Predicted change in A8 immigrant share 0.182 (0.157) 0.144 (0.174) 0.530 (0.194) 0.527 (0.188)

Predicted change in Non-A8 immigrant share 0.438 (0.099) 0.469 (0.120) 0.583 (0.143) 0.622 (0.165)

High historical immigrant share � 0.049 (0.010) � 0.043 (0.011) � 0.054 (0.012) � 0.055 (0.014)

Controls Yes Yes Yes Yes

Police force area fixed effects No Yes No Yes

F-test 13.58 9.82 13.02 13.23

Sample size 347 347 347 347

B. London

Predicted change in A8 immigrant share � 0.011 (0.272) � 0.000 (0.279) 0.675 (0.284) 0.547 (0.269)

Predicted change in Non-A8 immigrant share 0.229 (0.193) 0.227 (0.198) 0.730 (0.269) 0.840 (0.270)

High historical immigrant share � 0.016 (0.017) � 0.017 (0.018) � 0.063 (0.017) � 0.064 (0.017)

Controls Yes Yes Yes Yes

Police force area fixed effects No Yes No Yes

F-test 0.68 0.67 10.60 9.84

Sample Size 33 33 33 33

Notes: Weighted by population. The instrument for change in immigrant share is disaggregated into an A8 and a Non-A8
instruments. High Historical Immigrant Share is a dummy variable equal to one if the Immigrant Share in 1991 Census of
the local authority is greater than 0.20. Controls are: population growth, the change in the unemployment rate, the
change in the share of males aged 15–39 and a dummy variable for the 33 London boroughs. Robust standard errors
in parentheses.
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