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Abstract
Does immigration cause crime? To answer this question, we build a two-country general
equilibrium model with search costs in which the migration (in/out-)‡ows, the crime rates
and the equilibrium wages in the two countries are determined by the interaction between
the labor market, the crime market and the decision to migrate. The main result of our
model is that, in equilibrium, the relationship between immigration and crime depends on
the conditions of both the labor and crime markets of the two countries. In particular,
when the tightness of the labor market is su¢ ciently elastic relative to that of the crime
market, immigration causes a reduction in the domestic crime rate of the host country. An
implication of this result is that migration ‡ows from countries with strong work rigidities
to societies characterized by more elastic labor markets are mutually bene…c in terms of
reducing the corresponding crime rates.
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Introduction. Immigration and Crime: A Controversial Relationship

‘Do immigrants make us safer?’1 Among the "hot" issues faced by policymakers in industrialized countries, the relationship between immigration and crime is one of the most controversial.
Natives in host countries generally perceive immigration as a source of criminality. By analyzing data from the National Identity Survey during the period 1995-2003, Bianchi et al. (2008)
report that the majority of the population in OECD countries is worried that immigrants increase crime, with the proportion of respondents in line with this view ranging from a low of
40% in the United Kingdom to a high of 80% in Norway (see also Martinez and Lee, 2000;
Bauer et al. 2001). Despite public opinion, the nature of the relationship between immigration
and crime is still an open question for social scientists.
The recent empirical literature is not conclusive. While some studies …nd a positive correlation between immigration and the crime rate of the host country, other empirical investigations
report opposite conclusions. In addition, very few (if any) theoretical contributions give any
convincing explanation for this puzzling evidence. Existing models either focus on the relationship between (un)employment and crime or analyze how natives’ decision to migrate abroad
depends on the economic conditions of the domestic labor market. In light of traditional theories of rational choice (Becker, 1968; Sah, 1991), agents decide to commit crime when the
expected bene…ts from engaging in criminal activities overcome the associated expected costs.
Similarly, agents migrate to foreign countries when the expected net bene…ts from moving
abroad are higher than the expected earnings from remaining in the home country and participating in the domestic labor market. Interestingly, there are no theoretical contributions
that build up a uni…ed framework analyzing the simultaneous interplay between immigration,
the (domestic and foreign) labor market and the (domestic and foreign) crime market. Introducing both migration and crime as available economic alternatives to detrimental labor
conditions in the home country has two main advantages. First, it o¤ers a richer and more
realistic setting to account for migration ‡ows. Indeed, in addition to better job opportunities,
the decision of rational agents to move abroad can also be stimulated by the pro…tability of
the crime market of the host country. Second, in this general setting the relationship between
1
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immigration and crime ultimately depends on the structural characteristics of the labor market
of the host country. Consider two countries, A and B, that are identical in all respects except
for the elasticity of the tightness of the domestic labor market such that the probability of a
job seeker being hired is high in country A and low in country B. Suppose that both countries
register migration in‡ows, meaning that there is somebody abroad who …nds it more pro…table
to move to country A (B) than remain in her own country. Due to the di¤erent level of rigidity
in the labor market, it is reasonable to expect that the probability of an immigrant engaging
in criminal activities is higher in country B than in country A. In a nutshell, countries with
an elastic labor market are more likely to exhibit a negative relationship between immigration
and crime than countries with strong work rigidities.
Several empirical observations are in line with the previous intuition (see, e.g., Engelhardt,
2010). Figure 1 plots the growth rates of the number of crimes per inhabitant (CP G) and the
growth rates of the foreign-born population per inhabitant (F BG) of 19 European countries
that registered positive migration in‡ows during the period 2005-20072 .

Figure 1. Immigration and crime in European countries.

While in 9 countries (Malta, Lithuania, the United Kingdom, the Slovak Republic, Switzerland, Norway, Austria, Hungary and Belgium) immigration is associated with a negative growth
rate of crime per inhabitant, in the other 10 countries (Spain, Finland, Cyprus, Denmark, the
Czech Republic, Slovenia, Sweden, Luxembourg, Italy and Romania) the sign of the relationship is reversed.3 The previous …gure does not account for the possible e¤ects that di¤erences
in the structure of the labor market across countries might exert on the immigration-crime
2

Data drawn from the Eurostat website.
Overall countries, there is a negative correlation between the growth rates of crime per inhabitant and
immigration per inhabitant (Pearson’s correlation coe¢ cient = 0:23).
3
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relationship. To account for these di¤erences across countries, we employ the 2005 Index of
Freedom in the Labor Market 4 (henceforth, IFLM) as a proxy of the elasticity of the tightness.
Based on the IFLM index, Figure 2 shows the relationship between immigration and crime of
the four European countries with the highest IFLM (Figure 2) and the four European countries
with the lowest IFLM.

(a) Highest IFLM

(b) Lowest IFLM
Figure 2. FBG and CPG in European countries with the highest (a) and the lowest (b) IFLM.

As seen in the previous …gure, the relationship between immigration and crime seems to
be negative for countries with the highest IFLM5 and positive for countries with the lowest
4
The IFLM is built by the Heritage Foundation. It is built upon six quantitative factors of the labor market that are equally weighted: (a) Ratio of minimum wage to the average value added per worker; (b) Hindrance to hiring additional workers; (c) Rigidity of hours; (d) Di¢ culty of …ring redundant employees; (e)
Legally mandated notice period; (f) Mandatory severance pay. For further references on methodological issues,
http://www.heritage.org/index/
5
With the only exception of Denmark, the four host countries with the highest IFLM exhibit a negative
growth rate of crime per inhabitant. Moreover, the higher the growth rate of immigrants per inhabitant, the
lower the growth rate of crime per inhabitan (Pearson’s correlation coe¢ cient = 0:52):
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IFLM6 . As far as we know, no other study has modeled this aspect, and our main aim is to …ll
this gap in the literature.
In this paper, we present a two-country general equilibrium model with search costs in
which the migration (in/out)‡ows, the crime rates and the equilibrium wages are simultaneously
determined by the interaction between immigration, crime and the labor markets of the two
countries. In each country, the labor market is characterized by the presence of search costs
for both workers and …rms. As in the standard matching theory, these costs lead to frictional
unemployment and a non (perfectly) competitive wage that is the result of a Nash bargaining
process between …rms and job-seekers. The crime markets of the two countries are modeled
as monopolistic competition in which criminals are price-makers. Criminal activities impose
victimization costs on residents that are assumed to increase in the domestic crime rate. The
free entry condition in the crime market implies that a marginal agent will be indi¤erent
between committing a crime and participating in the labor market if and only if the expected
bene…ts of a job-seeker are equal to earnings from criminal activities. After having analyzed
the interaction between the crime market and the labor market in the autarkic case, we enrich
the model by allowing the agents to migrate to the other country. Again, rational agents will
migrate if and only if the expected gains from moving abroad are higher than the expected
bene…ts from remaining in the home country.
We begin by stating the conditions for the existence and stability of a (general) international equilibrium. Then, we study how the relationship between immigration and crime in a
country depends on the characteristics of the domestic labor market. Our main results can be
summarized as follows. First, criminal activities are endemic to economic systems, meaning
that there are no equilibria in which one country registers a null crime rate. Second, there
exists a negative relationship between the domestic crime rate and the tightness of the national
labor market such that a reduction in the domestic crime rate will lead to higher employment
opportunities for residents. At the same time, by reducing the unemployment duration, an
increase in the tightness of the domestic labor market implies a higher probability of …nding
a job. Third, within the country, the relationship between immigration and crime depends on
the elasticity of both the labor and crime markets. In particular, when the tightness of the
6

With the only exception of Norway, the four host countries with the lowest IFLM exhibit a positive growth
rate of crime per inhabitant. Moreover, the higher the growth rate of immigrants per inhabitant, the higher the
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5

labor market is su¢ ciently elastic relative to that of the crime market, immigration causes
a reduction in the domestic crime rate. The intuition behind this result proceeds as follows.
Consider a country that in equilibrium registers migration in‡ows. Ceteris paribus, by increasing the size of the population, immigration causes a reduction in the domestic crime rate of
the host country. This e¤ect modi…es the equilibrium conditions of both the labor and crime
markets. In the former, given the reduction in the victimization costs, …rms o¤er higher wages
and create more vacancies while job-seekers demand lower wages. If the tightness of the labor
market is su¢ ciently elastic, the Nash bargaining process leads to an equilibrium characterized
by a higher number of vacancies relative to the number of job-seekers than what was observed
in the initial equilibrium. Thus, the expected bene…ts from participating in the labor market as
job-seekers increases. In the crime market, the reduction in the crime rate weakens competition
among criminals. Depending on the elasticity of the demand of crime, the expected bene…ts
from entering the crime market increases. If the labor market over-reacts with respect to the
crime market, then the economy reaches a new equilibrium in which immigration is associated
with a lower domestic crime rate in the host country.
The rest of the paper is organized as follows. In the next section, we discuss the novelty of
our contribution by relating it to the existing empirical and theoretical literature. In Section 3,
we state the assumptions and solve the model in autarchy, namely, assuming the existence of
a single, closed economy. In Section 4, we extend our analysis to the two-country context, and
we derive the conditions for open economy equilibria. In Section 5, we sketch some extensions
of the original model by relaxing some assumptions. Finally, in Section 6, we conclude and
discuss the policy implications of our …ndings.

2

Literature Review

Although several empirical papers analyze the relationship between immigration and crime,
the empirical evidence is ambiguous, and results seem to depend on the institutional and
political portraits of countries as well as the interval of time that is considered. In some cases,
immigrants’ in‡ows are found to be positively correlated with the domestic crime rate. For
instance, by using data from the 1960–2000 US censuses, Borjas et al. (2006) …nd that a
10% increase in the labor supply due to immigration in a particular skill group reduced the

6

black wage of that group by 2.5%, lowered the employment rate by 5.9%, and increased the
incarceration rate by 1.3%. Similarly, by focusing on the Spanish situation in the period 19992006, Alonso et al. (2008) …nd that, although both immigrants and natives contributed to the
increase in the crime rate, the immigrants’ contribution is relatively higher. As opposed to
these …ndings, several studies report opposite conclusions. Bianchi et al. (2008) analyze the
relationship between immigration and crime across Italian provinces during the period 1990–
2003. By using instrumental variables based on immigration to other European countries to
identify the causal e¤ect that exogenous changes in the composition of immigrant population
in Italy, the authors …nd that the overall e¤ect of immigration on crime is not signi…cantly
di¤erent from zero. Apart from the previous study and a few other exceptions, most of the
papers that criticize the existence of a positive relationship between immigration and crime
focus on data from the US. For instance, there is a wide consensus among economists and
sociologists on the so-called Latino Paradox, namely, the fact that, despite Hispanic immigrants’
socioeconomic situation, they are less inclined to commit crime than white Americans. By
analyzing data on violent acts committed by young whites, blacks and Hispanics from 180
neighborhoods in Chicago between 1995 and 2003, Sampson (2008) reports a signi…cantly lower
rate of violence among Hispanic immigrants compared to blacks and whites, with this e¤ect
being mainly driven by the low attitude of …rst-generation immigrants (those born outside the
United States) to engage in criminal activities. Extending the analysis to a wider range of
criminal activities and given the puzzling evidence that immigrants are relatively less prone to
commit crime with respect to natives, Butcher and Piehl (2007) estimate a model to disentangle
three possible causes: deportation, immigrant self-selection or deterrence. By using data from
the 5% Public Use Microsamples of the US Census in 1980, 1990 and 2000, the authors …nd
that immigrants appear to be self-selected to have low criminal propensities, and this has
increased over time. Reid et al. (2005) combine 2000 US Census data and 2000 Uniform Crime
Report data to explore how the foreign-born population in‡uences criminal o¤ending across
a sample of metropolitan areas. After controlling for a host of demographic and economic
characteristics, the authors …nd that immigration does not increase crime rates, and some
aspects of immigration lessen crime in metropolitan areas. Finally, evidence also shows that
the relationship between immigration and crime is strongly volatile over time. By analyzing US
data, Moehling and Piehl (2007) …nd that while immigrants were slightly more inclined than
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natives to commit crime at the beginning of the 20th century, by 1930 the trend had reversed
such that immigrants were less likely than natives to be committed to prisons at all ages 20 and
older. The relative decline of criminal activities of foreign-born subjects was driven by a sharp
increase in the commitment rates of the native born as opposed to the stable commitment rate
of immigrants.
To explain this contradictory evidence, we develop a model of search in the labor market.
Seminal contributions to this approach go back to Diamond (1981, 1982a, b), Mortensen (1982a,
b), and Pissarides (1984a, b).7 We propose a general equilibrium model in which the sign of
the relationship between immigration and crime depends on the tightness of the domestic labor
market, namely, on the probability of an immigrant …nding a job in the host country. As far
as we know, no theoretical papers have explored this relationship.
Although not dealing with the relationship between immigration and crime, Ortega (2000)
is probably the paper most related to ours. The author presents a two-country labor matching
model, with no crime, in which domestic …rms o¤er job-vacancies to residents, taking into
account the average search costs of the population, while job-seekers look for a position either in
their own country or, by bearing mobility costs, abroad. In each country, the equilibrium wage
is the outcome of a Nash bargaining between …rms and job-seekers based on a constant returns
to scale matching function. Finally, countries can di¤er in their structural characteristics. Two
main results are derived. First, the model generally admits multiple equilibria: a no-migration
equilibrium, where job-seekers look for a position in their country exclusively; a full-migration
equilibrium where all the natives in the country with worse structural conditions migrate and
look for a job abroad; and an intermediate-migration equilibrium, where only a fraction of
the natives in the country with worse structural conditions migrate. Second, the equilibria
are Pareto-ranked along with the level of migration, such that the full-migration and the nomigration equilibria are the Pareto-superior and Pareto-inferior outcomes, respectively. Our
model di¤ers from Ortega’s (2000) in several respects. First, while in his model countries di¤er
from each other in the probability faced by workers of losing their job, we consider cross-country
di¤erences in the expected costs of being victims of crime. In particular, while in Ortega (2000)
…rms observe whether a worker is immigrant or native and pay di¤erent wages accordingly, we
assume …rms in one country are more vulnerable to crime (su¤er larger victimization costs) than
7
Excellent surveys of the literature until the 80s and the 90s are provided by Mortensen (1986) and Mortensen
and Pissarides (1999), respectively.
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…rms in the other country. Second, in our model, …rms do not observe origins of job-seekers
and pay the same wage to all workers. Third, unlike Ortega (2000), we study the interplay
between immigration and crime.
Leaving aside agents’decision to migrate, Burdett at al. (2003) build up a search model in a
closed economy to analyze the interaction between crime, inequality and unemployment. Each
…rm posts a (…xed) wage and hires all the job-seekers who are willing to work at that wage.
Crime is introduced as an opportunity to steal resources from someone else. The probability of
an agent engaging in criminal activities di¤ers according to her labor status and depends on the
wage opportunity she encounters. With a given probability, criminals are caught and sent to
jail. Finally, everyone can also fall victim to crime, and the probability of victimization depends
on the likelihood of an agent engaging in criminal activities. Given this setting, the authors
show that introducing crime as an alternative opportunity implies both wage dispersion and
multiplicity of equilibria in terms of the crime rate and the unemployment rate. In a subsequent
paper (Burdett et al. 2004), the authors extend their framework to incorporate on-the-job
search. Our setting di¤ers from these contributions in several respects. First, in our model,
wages are determined through a bargaining mechanism between …rms and workers (Pissarides,
2000) such that, in equilibrium, the wages re‡ect bargaining power and costs borne by both
parts. Second, Burdett et. al. (2003, 2004) introduce crime as an activity agents can commit
at any time and state (employed or unemployed). Unlike those authors, we model crime as
an occupational choice. An agent can be either employed, unemployed or criminal. Finally,
di¤erently from these papers, we deal with an open economy with migration across countries.
Engelhardt et al. (2008) build up a model that di¤ers from that by Burdett at al. (2003)
in the assumptions about the labor market. As in Pissarides (2000), the authors explicitly
model a bilateral bargaining between workers and employers to determine the terms of the
employment contract. Moreover, they endogenize the job-…nding rate by assuming free entry
for …rms. Thus, in the Engelhardt et al. model, a worker’s decision to commit a crime depends
on both her bargaining strength and the chance of an unemployed worker …nding a job. After
having studied the conditions of the existence and uniqueness of an equilibrium, the authors
show that agents’propensity towards crime is ranked according to their labor force status, with
unemployed workers being the most likely to engage in criminal activities. Given this setting,
they analyze the e¤ects of labor and crime policies on the crime rate. In particular, while
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labor policies (such as unemployment insurance, small wage subsidies, hiring subsidies) reduce
the crime rate to the cost of altering the labor market conditions, crime policies signi…cantly
a¤ect the crime rate, implying only negligible e¤ects on the labor market. Although based on
the same wage determination process, our model extends the analysis to a more general open
economy framework with migration (in/out-)‡ows. As a consequence, policy interventions that
positively a¤ect the elasticity of the tightness of the labor market turn out to be the most
in‡uential instrument for reducing the crime rate of host countries.
A …nal remarkable di¤erence between our model and the existing literature mentioned above
concerns the assumptions used to model the crime market. Indeed, while in other studies the
structure of the crime market is exogenously imposed and both the subjective probability
of committing a crime as well as the expected pro…ts from criminal activities are …xed by
assumption, in our contribution the crime market is modeled as a monopolistic competition,
and the corresponding equilibrium conditions are clearly derived.

3

The One-Country Model

Country A is a closed economy with population, PA , that is made up of a continuum of agents
and is …xed over time. Agents live forever and can be either employed (LA ), unemployed (UA )
or criminals (NA ). It follows that PA = LA + UA + NA . At any instant of time, unemployed
agents decide whether to participate in the labor market as job-seekers or enter the crime
market by engaging in criminal activities.

3.1

The Labor Market

The labor market of country A is characterized by the presence of search frictions. This means
that, due to some source of imperfect information in the labor market, the matching process
between vacancies and job-seekers is costly in terms of both time and economic resources.
Given these costs, the interaction between …rms and job-seekers generates an equilibrium level
of frictional unemployment. In particular, suppose that the following expression describes the
matching function in the labor market:

MA = M (UA ; VA );
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@MA @MA
;
> 0;
@UA @VA

(1)

where VA is the number of vacancies in country A. Following the standard literature, we
assume that the matching function is homogenous of degree 1: Therefore, we will have
MA
= q(
VA

mA
where
q(

A)

A

VA
UA

A );

(2)

measures the tightness of the labor market. Since MA

VA and MA

represents the probability for a vacancy to be covered, and it is decreasing in

fore, the corresponding instantaneous probability of covering a vacancy is q(
1
R
Poisson distribution, the average arrival time of a match for a vacancy is e

A )dt.
q(

A.

A q( A )dt:

A q( A );

A )dt

dt =

the population size, LA = PA

UA

A:

1
q(

A)

:

with an instantaneous probability of

This means that the average time for a worker to …nd a job is

the probability of …nding a job is increasing in

There-

Assuming a

0

Similarly, the probability of …nding a job is

UA ;

1
A q( A )

: As usual,

Therefore, by considering the constraint on

NA ; we can write the level of frictional unemployment

(the ratio between unemployed inhabitants and the size of the population) as a function of the
equilibrium crime rate (the ratio between criminals and the size of the population):

uA (nA ) =
where

A

A (1
A+

nA )
;
q(
A
A)

(3)

> 0 is the instantaneous probability of an employed worker losing her job and nA

is the crime rate.
Let us consider the problem faced by a generic value-maximizer …rm in country A when
entering the search process. Let JA;0 and JA;1 be the value of an uncovered and covered vacancy
in country A, respectively. The two no arbitrage conditions for hiring and losing a job-seeker
faced by the …rm are
8
>
<

rA JA;0 = q(

>
: rA JA;1 =

where rA is the interest rate,
constant,

A (JA;1

A
A

A )(JA;1

wA

JA;0 )

A (JA;1

A (nA )

JA;0 )

(4)

k(nA );

is the marginal productivity of labor assumed to be

JA;0 ) is the turnover cost in terms of the …rm’s value, while

A (nA )

= cA +

k(nA ) represents the total cost borne by …rms at each moment. The total cost includes the
cost of searching for a new employee in country A, cA > 0, and the expected victimization cost
of crime, k(nA ), which is strictly increasing in the crime rate, nA , and assumes value 0 when
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nA = 0: Thus, when nA = 0, our setting collapses into a traditional search model. Finally, to
avoid trivial results, we assume

A

> cA .

Given the free entry condition in the market, JA;0 must be null. Therefore, system (4)
implies that the expected (total) cost of hiring an employee must be equal to the present value
of …rm’s net income:

A (nA )

q(

A)

=

A

wA k(nA )
:
rA + A

From this equality, we obtain the (so-called)

job-creation (JC) curve, that is, the relationship between the tightness of the labor market and
the wages o¤ered by the …rms:

d
wA
=

(rA +
A

A ) A (nA )

q(

A)

:

(5)

Moving to the labor force, let W0;A and W1;A be the current values of being unemployed
and employed in country A, respectively. Thus, similarly to system (4), we can write two
no arbitrage conditions for unemployed inhabitants. In particular, the …rst imposes that the
current value of being job-seeker is equal to the expected value of …nding a job. Similarly, the
second condition imposes that the current value of being employed is equal to the expected
value of losing the job and moving back to the status of job-seeker:
8
>
< rA W0;A =
>
:

A q( A )(W1;A

rA W1;A = wA

W0;A )

A (W1;A

zA

W0;A )

k(nA )

where zA is the search cost faced by an unemployed inhabitant and
and

A (W1;A

(6)

k(nA );
A q( A )(W1;A

W0;A )

W0;A ) are the expected gains of passing from unemployed to employed and from

employed to unemployed in country A, respectively. For simplicity, we assume henceforth that
zA = 0. Moreover, as shown by previous equations, we assume that inhabitants and …rms incur
the same victimization costs.
Given the presence of search costs, the equilibrium expression of the wage in the labor
market is the result of a negotiation process between …rms and job-seekers. In particular, by
assuming a Nash bargaining process (NBP), we have that

wA = arg max(W1;A
where

W0;A ) (JA;1

JA;0 )1

;

2 (0; 1);

measures the relative bargaining power of workers. Therefore, the total sur-

plus HA = JA;1

JA;0 + W1;A

W0;A is allocated between job-seekers and …rms as follows:
12

W1;A

W0;A = HA : By solving the maximization problem and considering systems (4) and

(6) together with the fact that JA;0 = 0; we get the current value of being a job-seeker:

xA (nA )

rA W0;A =

A (nA ) A

1

k(nA ):

(7)

The value of being job-seekers is increasing in the tightness and the workers’ bargaining
power. From Equation (7) and the result of the maximization problem, we obtain the labor
supply curve in terms of

A:

s
wA
=

A

+

(nA )

A

(1

)k(nA ):

By equalizing Equation (8) to (5), we obtain the expression of

(8)

A

as a function of the other

parameters of the model. Formally,

A

+

A (nA ) A

Equation (9) implicitly de…nes

(1

)k(nA ) =

A (nA )

(rA +
A

A ) A (nA )

q(

A)

:

(9)

as a function of nA . Therefore, the corresponding

wage is given by

wA (nA ) =

A

+

A (nA ) A (nA )

(1

)k(nA ):

(10)

The …rst result we derive concerns the relationship between the tightness of the labor
market,

A (nA ),

and the crime rate, nA .

Lemma 1. There exists a strictly negative relationship between

A (nA )

and nA ,

d

A (nA )
dnA

<

0:
Proofs are left to the Appendix. The previous lemma has an obvious implication. Suppose
the crime rate increases. Then, for any level of the tightness, the corresponding increase in the
victimization costs induces job-seekers to demand higher wages and …rms to o¤er lower wages.
Thus, the ratio between vacancies and unemployed inhabitants decreases. The previous result
combined with Equation (3) imply that the e¤ects on the unemployment rate of an increase in
nA are ambiguous. On the one hand, it directly reduces the unemployment rate. On the other
hand, by indirectly reducing the probability of …nding a job, it stimulates the unemployment
rate.
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3.2

The Crime Market

We model the crime market as a monopolistic competition. Criminals are price-makers and
face a demand of crime (drugs, stolen goods, prostitution, etc.). We assume the existence of a
single criminal good, QA . Let Q(PA ) and p

j;A

be the total demand of crime and the average

price applied by all the criminals but j, respectively. We assume the demand of crime will
increase in the size of the population. As in the standard models of monopolistic competition,
the demand of crime faced by criminal j in country A is qj;A =

Q(PA )
nA PA

+ b(p

j;A

pj;A )Q(PA ),

where b > 0 is a parameter capturing the degree of competition in the crime market and
NA = nA PA represents the number of criminals in the market. For simplicity, we assume
that criminals incur the same costs of committing crimes. In particular, the cost function of
criminal activities is C(qj;A ) = FA + aA qj;A ; where FA represents the …xed component of the
costs of crime and aA is the marginal cost. Consistently with the existing literature, we can
interpret the cost function of crime in expected terms such that it also incorporates the risk of
being captured and arrested by police. In this case, we assume that, ceteris paribus, the risk
of criminal j of being arrested increases in j’s share of the demand of crime. In other words,
the risk is a part of the marginal cost.
The equilibrium price applied by criminal j will be pj;A =

1
bnA PA

+ aA , meaning that, at

time t, for each criminal, the pro…t from crime net of the victimization costs is

(nA ; PA ) =

Q(PA )
b(nA PA )2

FA

k(nA ):

(11)

The marginal agent will be indi¤erent to enter the crime market or not when the expected
pro…t from committing crime is equal to the expected revenue from participating in the labor
market as a job-seeker:

(nA ; PA ) = xA (nA ). By combining Equations (11) and (7), we obtain

the following expression:
Q(PA )
b(nA PA )2

FA =

1

A (nA ) A (nA ):

(12)

Given our theoretical framework, the next section provides an equilibrium analysis of the
one-country model.
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3.3

The Autarkic Equilibrium

Starting from the assumptions of the model, we now state the de…nition of an interior equilibrium in autarky.
De…nition 1. Given the size of the population, PA , an autarkic equilibrium is a list
fnA ; (nA ); w(nA ); uA (nA )g such that

(nA ) satis…es Equation (9), w(nA ) satis…es Equation

(10), uA (nA ) satis…es Equation (3) and nA satis…es

(nA ; PA ) > xA (nA ):

In other words, the economy is in equilibrium when no agent has an incentive to move from
the labor market to the crime market and vice versa.
Notice that the case in which

(nA ; PA ) > xA (nA ) de…nes a corner solution in autarky. In

this case, it is always pro…table for an agent to engage in criminal activities. Formally, nA = 1;
(nA ) = (1); w(nA ) = w(1); uA (nA ) = 0:
The model can be solved recursively. Once the equilibrium crime rate, nA ; is determined,
Equations (9), (10) and (3) are used to derive (nA ); wA (nA ) and uA (nA ); respectively. The
main result on existence is presented as follows.
Proposition 1. An autarkic equilibrium always exists.
Proposition 1 states that the one-country model always admits an autarkic equilibrium.
Given the hypotheses on the structure of the crime market, when the proportion of criminals
is small enough, criminal activities are more pro…table than productive activities, and agents
have an incentive to move from the labor market to the crime market. By De…nition 1, this
process may even drive the system to converge to an equilibrium associated with nA = 1. The
following corollary states the conditions for this corner solution to be the unique equilibrium
of the model.
Corollary 1. The corner solution, nA = 1; is the unique autarkic equilibrium if and only
if

(PA ; nA ) > x(nA ); 8nA 2 (0; 1].
The structure of the labor market plays a crucial role in determining the number of autarkic

equilibria. Let

(nA );k(nA )

=

d (nA ) 1
dnA
(nA )

A (nA )

represent the elasticity of the tightness of the

labor market with respect to the victimization costs of crime. There is a direct linkage between
(nA );k(nA )

and the elasticity of the labor market. A decrease in the crime rate reduces the

search costs of …rms. The higher the reaction of the tightness of the labor market to the change
in the search costs, the higher the capacity of the system to create vacant positions for jobseekers. In general, the model might exhibit multiple equilibria. However, as shown by the
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next proposition, we can state a su¢ cient condition for the value of

(nA );k(nA )

such that the

autarkic equilibrium is unique.
Proposition 2. If
then

dxA (nA )
dnA

>

(nA );k(nA )

@ (PA ;nA )
; 8nA
@nA

is always larger than a certain critical value e

(nA );k(nA ) ;

2 (0; 1]; and the autarkic equilibrium is unique.

When the condition for the value of

(nA );k(nA )

stated in Proposition 2 does not hold,

uniqueness cannot be assured. Interestingly, as stated by the following corollary, crime is
endemic in the one-country model, and there is no equilibrium with a null crime rate.8
Corollary 2. There is no autarkic equilibrium with nA = 0:
Our next step is to study the (local) stability of the autarkic equilibria. We start by stating
the conditions for an interior equilibrium to be stable, and then we relate these conditions with
the uniqueness property.
Proposition 3. An interior equilibrium is stable if and only if

dxA (nA )
dnA

>

@ (PA ;nA )
:
@nA

The intuition behind the previous proposition is straightforward. An interior equilibrium is
locally stable if a (su¢ ciently) small increase in nA makes unemployment more valuable than
crime. If not, a higher crime rate will induce more agents to enter the crime market, making
the economy diverge from the initial equilibrium. The next result is intuitive since it states that
when uniqueness holds, the equilibrium is also stable, that is, the …nal state of the economy
is not a¤ected by temporary perturbations. In this case, the equilibrium is not only locally
stable, but it becomes globally stable.
Corollary 3. If the autarkic equilibrium is unique, then the equilibrium is stable.
Finally, we show that whenever multiplicity of equilibria occurs, there always exists at least
one interior equilibrium that is stable. In particular, the equilibrium associated with the lowest
crime rate is always stable.
Corollary 4. Let the equilibria of the model be ordered according to the corresponding
crime rates in [nA ; nA ], with nA > 0 and 1

nA > nA , representing the highest and the lowest

equilibrium crime rates, respectively. The equilibrium associated with nA is stable.
According to Corollary 4, adequate policy interventions are potentially able to perturb the
system towards the equilibrium with the lowest crime rate. As discussed below, some policies
are more e¤ective than others in terms of crime reduction.
8
Indeed, "all societies have crime and deviance - and - [...] crime may be a necessary price to pay for a
certain social freedom" (Macionis and Plummer, 2008, pp. 543).
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4

Open Economy: The Two-Country Model

We now extend our analysis to an open economy. Suppose there are two countries, A and B;
with initial population sizes PA and PB ; respectively. We assume the world population, P , is
…xed. Thus, the size of the population in country B can be expressed as the di¤erence between
the world population and the size of population in country A, PB = P

PA . As before,

populations in the two countries are composed of a continuum of agents. Unless explicitly
mentioned, countries are identical in all other respects, and all the assumptions above continue
holding in this context. The key di¤erence with respect to the closed economy case is that in
the open economy inhabitants of country A can move to country B and vice versa. Migration
has two main implications. First, di¤erently from the autarkic case, the size of the country
population is not …xed: it increases if the country registers migration in‡ows and decreases
when natives migrate abroad. Second, in an open economy, agents face a higher number of
economic activities they can engage in. Indeed, in addition to participating in both the labor
and crime markets in their own country, agents can also decide to work or commit a crime in
the host country.
Assuming that agents do not bear any mobility cost from migration,9 in an interior international equilibrium the following no arbitrage conditions must be satis…ed:

(PA ; nA ) = xA (nA );

(13)

(PB ; nB ) = xB (nB );

(14)

xA (nA ) = xB (nB ):

(15)

The previous conditions imply the following no arbitrage condition between the crime markets of the two countries:

(PA ; nA ) =

(PB ; nB ):

(16)

Expressions (13) and (14) are no arbitrage conditions stating that, within each country,
9

In the extensions, we will discuss how introducing positive mobility costs a¤ects the equilibrium analysis.
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entering in the crime market must be as pro…table as being job-seekers in the labor market.
Expressions (15) and (16) describe no arbitrage conditions between countries and characterize
the international equilibrium: when the value of being job-seekers and the pro…ts from crime are
the same in the two countries, agents are indi¤erent between migrating and remaining in their
own country. When these two conditions are satis…ed, countries do not register any migration
‡ow. In the following equilibrium analysis, we assume that conditions (13) and (14) always hold
such that we restrict our attention to situations in which either Equation (16) or (15) is not
satis…ed and agents have an incentive to migrate. That is, if (say)

A (PA ; nA )

>

B (PB ; nB );

we will observe agents moving from country B to country A, because they will be attracted
by higher pro…ts in the crime market and, given the …rst two no arbitrage conditions, by the
higher value of being job-seekers. As long as migration ‡ows occur, the size of the population
in the two countries as well as the corresponding equilibrium conditions in the labor and crime
markets change.
We study an equilibrium in an open economy. In particular, the de…nition of autarkic
equilibria can be generalized as follows:
De…nition 2. An equilibrium in an open economy is a list fPi ; ni ; (ni ); w(ni ); ui (ni )g;
with i = A; B, such that

(ni ) satis…es Equation (9), w(ni ) satis…es Equation (10), ui (ni )

satis…es Equation (3), fPi ; ni g represents a domestic equilibrium (as de…ned in De…nition
1) and one of the following conditions holds: (i)
(PB ; nB ) and PA = P ; (iii)

(PA ; nA ) <

(PA ; nA ) =

(PB ; nB ); (ii)

(PA ; nA ) >

(PB ; nB ) and PB = P:

As stated by the previous de…nition, an international equilibrium is a situation in which
there is no incentive to migrate abroad and, within countries, no agents have an incentive to
move from the labor market to the crime market and vice versa.
Notice that the cases in which
solutions in the open economy. When

(PA ; nA ) ?
(PA ; nA ) >

(PB ; nB ) de…ne two (symmetric) corner
(PB ; nB ); PA = P and PB = 0 where the

pair fP; nA g satis…es De…nition 1. The same analysis holds for the case in which

(PA ; nA ) <

(PB ; nB ):
To conduct our analysis, we introduce two fundamental relationships: the domestic locus and the international locus. The domestic locus of country i describes the combinations
fPi ; nD
i g that imply equilibrium in the domestic (labor and crime) markets (conditions (13)
and (14)). The international locus is given by the combinations fPi ; nIi g, such that the no
18

arbitrage condition (15) is satis…ed. Hereafter, indices D and I denote the values assumed by
the variables when they are on the domestic and international loci, respectively.
Since the world population is …xed, we can focus on the domestic and international loci
of one country only. With no loss of generality, we will refer to country A. An international
equilibrium is described by a combination fPA ; nA g that simultaneously belongs to the domestic
and international loci. By symmetry, we show that any equilibrium pair fPA ; nA g is associated
with a unique combination fPB ; nB g in country B: Given these preliminary considerations, we
analyze the existence and properties of an international equilibrium. We proceed in two steps.
First, we derive the properties of the domestic and international loci of country A: Second, we
study the existence, stability and (non-)uniqueness of an international equilibrium as a function
of the slopes of the domestic and international loci.

4.1

The Domestic Locus

The domestic locus describes the e¤ects of a change in the size of the population of a country
on the corresponding equilibrium crime rate in autarky. As seen before, for a given population
size, there can be multiple equilibria. The existence of multiple equilibria can explain why
countries with similar characteristics, in terms of labor market institutions and population
size, exhibit di¤erent crime rates. In a closed economy, the stability of an equilibrium (see
Proposition 3) represents a valid property for selecting those equilibria that are likely to be
observed. Moreover, from Corollaries 3 and 4 we know that, for any population size, there
always exists at least one stable equilibrium in autarky. Below, we show that the slope of the
domestic locus can be used to discriminate between stable and unstable autarkic equilibria.
Given Equation (9), the e¤ects of a variation of nA on xA (nA ) are ambiguous (see the proof
of Proposition 2): a higher crime rate reduces the tightness of the labor market but increases
the total costs of …rms. Using Equation (11), we obtain the following derivatives:
8
>
<
Where

>
:

@ (PA ;nA )
@nA
@ (PA ;nA )
@PA

Q(PA );PA

=

=

dQ(PA )
1
dPA (nA PA )2

dQ(PA )
1
dPA Q(PA ) PA

dk(nA )
dnA

2Q(PA )
2 n3
bPA
A
2Q(PA )
3
n2A PA

>0

< 0;

()

Q(PA );PA

> 2.

(17)

is the elasticity of the demand of crime with respect to

the population size. Since we have assumed

dQ(PA )
dPA

> 0, then

Q(PA );PA

is always positive.

To study the relationship between PA and nA , we totally di¤erentiate Equation (13):
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dnD
A (PA )
=
dPA

@ (PA ;nA )
@PA
dx(nA )
@ (PA ;nA )
dnA
@nA

The derivative in (18) is well-de…ned when

dx(nA )
dnA

6=

:

@ (PA ;nA )
,
@nA

(18)

implying that the locus is

continuous.10 By Proposition 3, if the domestic equilibrium is stable, it follows that
8
>
<
>
:

dnD
A (PA )
dPA
dnD
A (PA )
dPA

> 0 ()

Q(PA );PA

>2

< 0 ()

Q(PA );PA

< 2:

(19)

In particular, since for any population size the elasticity of the demand for crime with
respect to the size of the population can assume only one value, stable equilibria belong to
the decreasing (increasing) part of the domestic locus when the elasticity

Q(Pi );Pi

is lower

(higher) than 2; with this critical value being implied by the functional form used to describe
the demand of crime faced by a criminal, qj;A .

4.2

The International Locus

The international locus is de…ned over the space of combinations (PA ; nA ) that satisfy the no
migration condition (15), with PA 2 (0; P ) and nA 2 (0; 1]. Rewriting (15) using (7) and (9),
we obtain
(kA (nA ))
(kB (nB ))
=
:
q( (kA (nA )))
q( (kB (nB )))

(20)

By Lemma 1, there is always a negative relationship between ni and (ki (ni )). Since k(ni )
monotonically increases in ni ; it follows that there is a negative relationship between ki (ni )
and (ki (ni )). Given the previous considerations,

(ki (ni )) monotonically increase in ni . By

assuming the same search technology for both countries, we can write (20) as
(kB (nB )), where

(kA (nA )) =

(:) is a function describing the search technology. The assumption of

homogeneous search technology implies that countries have the same functional form for the
matching function, q( (ki (ni ))), and the same search cost, cA = cB : Therefore, to have an
international equilibrium, the victimization costs of the two countries must coincide: kA (nA ) =
kB (nB ). This equality leads to the expression of the international locus:
A)
A ;nA )
Notice that in case of dx(n
> @ (P
; 8nA 2 (0; 1], Proposition 2 implies the existence of only one
dnA
@nA
equilibrium level of nA for any given level of PA and consequently the domestic locus will be a function nD
A (PA )
de…ned in the space (PA ; nA ):
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nIA (PA ) = kA 1 (kB (nD
B (PB ))):

(21)

nIA (PA ) indicates the value of nA that satis…es the no migration condition expressed by
Equation (15) while nD
B (PB ) is the equilibrium crime rate of country B satisfying Equation
(14), with PB = P

PA . In other words, this locus gives the value that the crime rate in A

should assume in order to guarantee the absence of migration ‡ows from one country to the
other. Since in both countries the victimization costs increase in the crime rate, we have that
dnIA (PA )
dnD
B (PB )

> 0.

When countries are identical in all respects, the international locus of country A corresponds
to the domestic locus of country B: In this case, we will have nA = nB , and the crime rate in
the two countries is determined by the domestic loci at PA = PB =

P
2.

To avoid trivial results, we assume that countries di¤er in victimization costs. In particular,
we assume that kA (n) < kB (n); 8n 2 (0; 1) and kA (0) = kB (0) and kA (1) = kB (1). These
assumptions imply that, for a given value of the crime rate, the expected loss from crime is
smaller in country A than in country B. For instance, insurance services as well as health
aids may be more e¤ective in country A than in country B: Nonetheless, when all agents are
criminals, no insurance service or health institutions can exist, implying that the cost is the
same in both countries.
Since the domestic locus of B takes values nB 2 (0; 1]; for PB 2 (0; P ]; given our assumptions
kA (0) = kB (0) and kA (1) = kB (1) and the continuity of kA 1 (kB (nD
B (P

PA ))); due to the fact

that kA (:) is monotonically increasing, we can conclude that the international locus always
exists for (PA ; nA ) 2 [0; P )

(0; 1]:

Taking into account the population constraint, the slope of the international locus is
dnIA (PA )
=
dPA

dnIA (PA ) dnD
B (PB )
:
D
dnB (PB ) dPB

(22)

Therefore, the international locus presents a positive (negative) slope when the slope of the
domestic locus of country B is negative (positive). Notice that the continuity of the domestic
locus of country B in the interval PA 2 [0; P ) implies continuity of the international locus of
country A in the same interval. Moreover, by the assumption on the victimization costs in the
two countries, for any PA 2 (0; P ); we have that nIA (PA ) > nD
B (PB ); with PB = P
21

PA :

4.3

International Equilibrium

By de…nition, an international equilibrium is a combination fPA ; nA g that simultaneously belongs to the domestic and international loci. Therefore, given our loci, we turn our attention to
the equilibrium analysis. As before, we start with the existence of an international equilibrium,
and then we focus on the properties of (non-)uniqueness and stability.
Proposition 4. An international equilibrium exists.
The model might exhibit multiple equilibria. In this respect, several results concerning
the multiplicity of equilibria stated above can be extended to the open economy model. For
instance, in any interior equilibrium, PA > 0, PB = P

PA > 0; and nA > 0 implies nB =

kB 1 (kA (nA )) > 0: In the trivial case of an equilibrium characterized by full migration from
country B to country A, PA = P and nA > 0 while PB = 0. Similarly, when pro…ts from crime
are (always) higher than the value of being job-seekers in both countries, an equilibrium with
full crime emerges such that nA = nB = 1 while Equations (11) and (16) imply that PA and
PB are determined according to the following condition:
PA
=
P PA

s

Q(PA )
:
Q(P PA )

(23)

As in autarky, in general the model admits multiple equilibria. As follows, we provide
conditions to have uniqueness of the international equilibrium. First, Proposition 5 relates the
uniqueness of the international equilibrium to the elasticity of the demand of crime in the two
countries.
Proposition 5. If
with PB = P

PA and

Q(PA );PA ; Q(PB );PB
dxA (nA )
dnA

>

> 2 or

@ (PA ;nA )
; 8nA
@nA

Q(PA );PA ; Q(PB );PB

2 (0; 1],

dxB (nB )
dnB

>

< 2; 8PA ; PB 2 [0; P ]

@ (PB ;nB )
; 8nB
@nB

2 (0; 1],

there is a unique international equilibrium.
According to Proposition 5, if the two countries present persistent and similar characteristics
of the labor and crime markets, then there exists a unique international equilibrium. As shown
by the next proposition, when the international equilibrium is unique, the domestic crime rates
in both countries are unequivocally determined.
Proposition 6. If the international equilibrium is unique, then it is associated with a
unique pair (nA ; nB ).
We now turn to the stability properties of international equilibria. First notice that, by
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Corollary 3, given PA , the uniqueness of the pair (nA ; nB ) also implies stability of the domestic equilibria. Second, the next proposition states necessary and su¢ cient conditions for an
international equilibrium to be stable.
Proposition 7. Let (PA ; nA ) be an interior international equilibrium. This equilibrium is
locally stable if and only if

dnD
A (PA )
dPA

>

dnIA (PA )
dPA .

As in the one-country model, the uniqueness of the international equilibrium implies its
stability. This is formally stated in the following corollary.
Corollary 5. If the international equilibrium is unique, then it is stable.
As shown by Equations (21) and (22), victimization costs play a crucial role in determining
the stability properties of an international equilibrium. Indeed, by a¤ecting the magnitude of
dnIA (PA )
;
dnD
B (PB )

victimization costs de…ne the reaction of nIA (PA ) to migration for any given slope of

the domestic locus of country B: Figure 3 o¤ers a graphic intuition of the results in Propositions
4 and 7.
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(a)

(b)

(c)
Figure 3. International equilibria and slopes of the (domestic and international) loci.

Let Di and Ii represent the domestic and international loci of country i = A; B. Given the
constraint on the population, the intersection of these two curves represents the international
equilibrium in the space (Pi ; ni ). As shown in Proposition 7, the stability of this equilibrium
depends on the slopes of the domestic and international loci.
Figure 3.a shows the case in which A presents a negative relationship between immigration
and crime and B presents a positive relationship between immigration and crime. Let us focus
on the stability of the international equilibrium E1 . Starting from E1 , suppose the population of
country A decreases below the equilibrium level. By assumption, the domestic markets adjust
instantaneously. Thus, the crime rate in country A jumps to the level implied by the domestic
I
locus, nD
A (PA ), which is lower than that associated with the international locus, nA (PA ). In
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this situation, pro…ts from crime in country A are higher than those in country B; which, on
the other hand, implies that the expected revenue from participating in the labor market as a
job-seeker is higher in country A than in country B. Thus, inhabitants of country B will …nd
it convenient to migrate to country A. The economy moves along the domestic locus until it
moves back to the international equilibrium, E1 . During this adjustment process, as shown in
Proposition 3, the crime rate of country A decreases. The intuition behind this result can be
explained as follows. Migration ‡ows from country B to country A have two e¤ects. First, as
PA increases, the demand of crime increases. Second, given the initial number of criminals,
the increase in PA reduces the crime rate in country A. If the labor market is ‡exible enough,
the increase in the value of being a job-seeker will overcome the variation in the pro…ts from
crime, causing a reduction in the number of criminals and a consequent further reduction in
the crime rate, nA .
Figure 3.b shows the opposite case of Figure 3.a. That is, this represents the situation in
which B is characterized by a negative relationship between immigration and crime, whereas
A is characterized by a positive relationship between immigration and crime. Finally, Figure
3.c describes the case in which both countries have a positive relationship between immigration
and crime. There, migration causes an increase in the crime rate of the host country and a
decrease in the crime rate of the other.11
By taking advantage of Figure 3, the next corollary states the conditions such that migration
‡ows are bene…cial for both countries.
Corollary 6.
dnD
B (PB )
dPB

Suppose that in a stable international equilibrium

dnD
A (PA )
dPA

< 0: Then

> 0:

Suppose that country A and country B exhibit a positive and negative relationship between
the size of the population and the domestic crime rates, respectively (see Figure 3.a). The previous corollary states that migration ‡ows from country A to country B are mutually bene…cial
whereby they decrease the crime rates in both countries. Vice versa, in the case of migration
‡ows from country B to country A; the crime rates of both countries increase.
The last result concerns the e¤ects of the institutional characteristics of a country on the
relationship between immigration and the domestic crime rate. As shown in Figure 2, European
host countries characterized by highly elastic labor markets exhibit a negative relationship
11
The equilibrium in which both countries are characterized by a negative relationship between immigration
and crime is unstable, therefore we have omitted the graphical representation.
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between migration in‡ows and the domestic crime rate. Our analysis o¤ers an economic-based
explanation for this empirical observation. Suppose country A registers immigration. Migration
in‡ows generate an increase in the size of the population, PA , and, given the initial number
of criminals, a reduction in the crime rate, nA . Depending on the elasticity of the demand of
crime,

Q(PA );PA ,

the former e¤ect makes participation in the crime market more pro…table.12

Similarly, depending on the elasticity of the tightness of the labor market,

(nA );k(nA ) ,

the

second e¤ect increases the value of participating in the labor market as job-seekers. Since
agents’ economic decisions are based on the no arbitrage condition between committing a
crime and looking for a (legal) job, the net e¤ect of immigration on the domestic crime rate is
likely to depend on the elasticities of both the crime and labor markets of country A. This is
formally stated in the next proposition.
Proposition 8. If the absolute value of

(nA );k(nA )

is su¢ ciently high, then there is a

negative relationship between nA and PA .
The threshold value of

(nA );k(nA )

such that nA is negatively related to PA depends on

the variation of the demand for crime with respect to the population level. Thus, we might
expect such a value to depend on country-speci…c institutional characteristics. Nevertheless, in
Figure 4, we implement the smoothing techniques suggested by Bowman and Azzalini (2003)13
on data referring to the 19 European countries mentioned in the introduction to show that
the relationship between immigration and crime depends on the characteristics of the labor
market of the host country. In line with our theoretical results, the sign of the relationship
12

In his seminal work, Becker (1968) uses the elasticity of crime with respect to the expected punishment as a
measure of the individual propensity to commit a crime. In our model, the "propensity" to engage in criminal
activities is related to the elasticity of the demand of crime. Indeed, the elasticity captures two e¤ects. First,
there is a positive ralationship between the elasticity of the demand of crime and agents’propensity to commit
crimes. Second, when the expected punishment increases, the average costs beared by criminals as well as the
equilibrium price of crime increase, implying a reduction of the number of criminals.
13
The analysis uses a kernel smoothing method in order to calculate a nonparametric estimate of the following
regression curve:
CP G = f (F P G; IF LM ) + ";
where CPG is the Crime Per-capita Growth rate, FPG is the Foreign Population Growth rate and IFLM is
the Index of Freedom in the Labor Market, f (:; :) is an unknown (a priori) function and " is an error term. The
aim of the nonparametric regression is to provide an estimate of the smooth function f (:; :).
The local mean estimator is a simple kernel estimator of f (:; :), where the kernel function, w(xi x; h); is
a smooth positive function, which gives weights that decrease monotonically as the di¤erence xi x increases
in size. In particular, two univariate normal kernels, one for each explanatory variable (xi ), are used and h
(the smoothing parameter) is the relative standard deviation. When h goes to zero, then the estimates simply
interpolates the points; when h goes to in…nity, the estimate is a constant function that assigns the sample mean
of CPG to each covariate.
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between CP G and F BG changes according to the IF LM value.14 In particular, as revealed
by the graph, the sign of the relationship appears to be positive for low IF LM values while it
becomes negative in correspondence to high IF LM values.

Figure 4. Smoothing techniques and the relationship between F BG, IF LM and the CP G:

To better detect the relationship between F BG, IF LM and the CP G, Figure 5 provides
a linear representation of the regression:

Figure 5. Linear estimate between F BG, IF LM and the CP G.

The level curve associated with CP G = 0 includes the pairs (F BG, IF LM ) such that the
growth rates of the number of crimes per inhabitant is null. Let us denote these combinations
with (F BG, IF LM )CP G=0 . The level curves positioned on the right of (F BG, IF LM )CP G=0
are associated with CP G < 0 such that, in line with the results reported in Proposition 8, the
14

By conducting a p-value test for linearity (as null hypothesis), we …nd that the p-value is 0:094, then the
linear hypothesis can be rejected at 10% of con…dence.
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relationship between immigration and crime is negative. Moreover, our model predicts that
when immigration increases, the IF LM threshold level decreases, meaning that immigrants
reduce the minimum level of ‡exibility in the labor market necessary to have a positive e¤ect of
immigration on crime reduction. This result supports the so-called Latino Paradox (Sampson,
2008), whereby immigration negatively a¤ects the crime rate by reducing the average demand
for criminal activities.

5

Extensions

In this section, we discuss possible extensions of our theoretical framework. In particular, by
starting from an international equilibrium that satis…es Proposition 7, we show the e¤ects on the
equilibrium crime rates and the migration ‡ows of relaxing speci…c assumptions of the model.
We study the e¤ects of the following variations in country A: (i) a change in the (relative)
bargaining power of job-seekers and …rms; (ii) changes in the structure of the crime market
such as an increase in the degree of competitiveness of the crime market and an increase in
the …xed costs of committing criminal activities; (iii) an increase in the labor productivity; and
(iv) a change in the structure of mobility costs.

5.1

The Role of

A

Using Proposition 7, we show that an increase in the bargaining power of the job-seekers in
country A,

A;

reduces the probability of observing a negative relationship between nA and PA :

Namely, countries strongly unionized are more likely to have a positive relationship between
the crime rate and the size of the population. By Equation (7), to have

dx(nA )
dnA

> 0, it must be

that

(nA )[1 +
If

A

(nA )k(nA ) ]

>

1

A

:

(24)

A

increases, then the RHS of the inequality (24) decreases, going from in…nity to zero.

Ceteris paribus, the set of values of

(nA )k(nA )

and (nA ) that satisfy the previous inequality

gets larger. In other words, countries with unionized labor markets are more likely to exhibit
a positive relationship between immigration and the crime rate.
Using Proposition 7, we analyze the e¤ects of a (marginal) increase in the bargaining power
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of workers in country A,

A,

on the initial international equilibrium. We refer to the following

lemma.
Lemma 2. If
and s(nA ) =

A

2 (s(nA ); s(nA )) ; with s(nA ) =
A +kA (nA )

A +kA (nA )+

Notice that when
pends on the term

A (nA ) A (nA )

A (nA )
dq(
A (nA ) d

A +kA (nA )
A +kA (nA )+

A (nA )

; then xA (nA ) strictly decreases in

A (nA )(rA + A )
dq( A (nA ))
(n
A A) d
A (nA )

A (nA )

A.

goes to zero, s(nA ) goes to one, while the limit of s(nA ) deA (nA ))
A (nA )

: If this term is increasing in

A (nA )

(as in the case of

a Cobb-Douglas function with decreasing returns to scale, the speci…cation most frequently
used for q(

A (nA ));

see Stevens (2007) for a detailed discussion on matching functions), the

term converges to 0, that is, an economy with a low number of vacancies with respect to the
unemployment rate is more likely to exhibit a negative relationship between

A

and xA (nA ):

On the contrary, countries with a high number of vacancies with respect to the unemployment
rate are more likely to exhibit a positive relationship between

A

and xA (nA ). In this case, an

increase in the workers’bargaining power leads to an increase in the expected wage rate that
overcomes the e¤ect on xA (nA ) caused by a reduction in the probability of …nding a job.
Given the previous considerations, Lemma 2 shows that an increase in

A

may lead to a

decrease or an increase in the value of being job-seekers according to the characteristics of the
labor market. If the tightness of the labor market is small enough and the usual assumptions
on the shape of the matching function hold, for a wide range of
dxA (nA )
d A

< 0. In this case, when

A

A

2 [0; 1]; we have that

increases, for any level of nA ; we will observe a reduction

in xA (nA ): For the domestic market, this implies the following inequality xA (nA ) <

(PA; nA )

and, by the assumption that the domestic markets adjust instantaneously, nA increases and
(PA; nA ) decreases: In terms of no migration conditions, the previous considerations imply
that xA (nA ) =

(PA; nA ) <

(PB; nB ) = xB (nB ): Thus, inhabitants in country A have an

incentive to migrate to country B: The adjustment process triggered by the migration ‡ows
drives the system to converge to an international equilibrium that is associated with higher
crime rates in both countries. In terms of Figure 3, the DA curve shifts up. At the end of the
process, we can have higher or lower values of the crime rate nA . For instance, in the case of
Figure 3.b, an upward shift in curve DA will cause a decrease in nA ; while in the other two
cases we will observe a higher level of the equilibrium crime rate nA . Vice versa, for countries
in which

dxA (nA )
d A

> 0; an increase in the bargaining power of workers, through a downward
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shift in curve DA , will cause the opposite e¤ects on the equilibrium crime rate nA :

5.2

The Form of the Crime Market

We now turn to the crime market, and we consider two variations. First, we analyze the
e¤ects of an increase in the degree of competitiveness of the crime market of country A. As
we have already said, parameter b measures the degree of competitiveness of the crime market,
that is, the parameter measures the power of price-makers in the crime market. Given pj;A =
1
bnA PA

+ aA , it is possible to build the following measure of concentration:
pj;A aA
1
=
:
pj;A
1 + bnA PA aA

(25)

As shown by Equation (11), when b increases, ceteris paribus, the pro…ts from criminal activities decrease. For a given crime rate, this makes xA (nA ) >

(PA; nA ): Given the assumption

of instantaneous adjustment of the domestic markets, both the number of criminals and the
crime rate decrease. As a consequence, if
an increase in both xA (nA ) and

dxA (nA )
dnA

< 0; then the previous considerations imply

(PA; nA ). Thus, xA (nA ) =

(PA; nA ) >

(PB; nB ) = xB (nB ),

and, by the no migration conditions, inhabitants of country B have an incentive to migrate
to country A. If country A is characterized by high job creation rates (i.e., high values of
(nA ) and

(nA )k(nA ) ),

migration in‡ows will lead to a further decrease in the crime rate in

country A. Similarly, country B registers migration out‡ows and, by (22) and Proposition 7,
a reduction in the crime rate. The opposite is true when country A is characterized by low
job creation rates (i.e., low values of (nA ) and
opposite results when

dxA (nA )
dnA

(nA )k(nA ) ):

By the same reasoning, we obtain

> 0. In terms of Figure 3, the DA curve shifts down. At the end

of the process, we can have higher or lower values for the crime rate nA . For instance, in the
case of Figure 3.b, a downward shift in DA will cause an increase in nA ; while in the other two
cases we will observe a lower level of the equilibrium crime rate nA .
Second, we show how results change when the …xed costs of committing crimes in country A
increase. For any pair (PA ; nA ), higher …xed costs of crime imply a lower value of (PA ; nA ) and
then a lower crime rate in country A due to an increase in the number of job-seekers: Given
PA , in the new domestic equilibrium, country A registers higher (lower) values of xA (nA )
and

(PA; nA ) when

dxA (nA )
dnA

A (nA )
< 0 ( dxdn
> 0). The conclusions (as well as the graphic
A
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representation) coincide with those associated with an increase in b:

5.3

The Role of Labor Productivity

Now, we consider the e¤ects of an increase in the labor productivity of country A. The analysis
is based on the following lemma.
Lemma 3.

A (nA )

is an increasing function of

Lemma 3 shows that

d

A (nA )
A

d

A:

> 0: Thus, the higher the productivity of country A, the

higher the tightness of the domestic labor market. Ceteris paribus, this implies an increase in
the value of being job-seekers such that xA (nA ) >

(PA; nA ). As a consequence, nA decreases.

The reduction in the crime rate in country A increases both xA (nA ) and

(PA; nA ). By the

no migration conditions, agents in country B move to country A. If country A is characterized
by high values of

(nA ) and

(nA )k(nA )

(i.e., high rates of job creation), migration in‡ows

imply a further decrease of nA . Moreover, by Equation (22) and Proposition 7, the previous
considerations also imply a reduction in the crime rate in country B. Again, as in the other
extensions, an increase in the labor productivity of country A implies a downward shift in the
domestic locus of country A. In other words, public policies as well as technological innovations
that increase labor productivity reduce crime.

5.4

The Role of Mobility Costs

Suppose that migration is associated with some mobility costs such that agents living in country
B who move to country A bear costs mcB while agents migrating from country A to country
B incur costs mcA . Let us assume that mcB > mcA . Then m(cB

cA )

m c > 0: The no

mobility conditions (16) and (15) become:

x(nA ) = x(nB ) + m c;

(PA ; nA ) =

(PB ; nB ) + m c:

(26)

(27)

Let (PbA ; n
bA ; PbB ; n
bB ) be the population sizes and the crime rates of the two countries in

the international equilibrium when m c > 0: It follows that

(PbA ; n
bA ) = x(b
nA ) > x(b
nB ) =

(PbB ; n
bB ), implying PbA < PA ; where PA still indicates the equilibrium size of the population
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when there are no mobility costs. Now, since PbA < PA , when the relationship between PA

and nA is negative (see Figure 3.a), we will have n
bA > nA ; moreover, Corollary 6 implies that
n
bB > nB : That is, when the domestic locus of one country presents a negative slope, then

the mobility costs increase the equilibrium crime rates of both countries. Similarly, when the
relationship between PA and nA is positive (Figures 3.b and 3.c.) we will have n
bA < nA : That

is, when the mobility costs to migrate from B to A are relatively higher than the mobility
costs to migrate from A to B; country A will experience a lower crime rate, while we will have
n
bB < nB when

6

dnD
B (PB )
dPB

< 0 (Figure 3.b) and n
bB > nB when

dnD
B (PB )
dPB

> 0 (Figure 3.c).

Conclusion

Does immigration cause crime? The empirical evidence is puzzling. We highlight the role
of the structure of labor and crime markets in de…ning the nature of this relationship. To
analyze the interplay between immigration, unemployment and crime, we have developed a
two-country, general equilibrium model in which agents can choose between looking for legal
jobs and committing crime either in their country or abroad. Our main result draws attention
to the role of the elasticity of the tightness of the domestic labor market with respect to the
victimization cost on de…ning how immigration and crime relate. If this elasticity is su¢ ciently
high relative to that of the demand of crime, an increase in the population size due to migration
in‡ows is associated with a decrease in the crime rate of the host country. The opposite holds
when the demand of crime is more elastic than the tightness of the labor market. As far as we
know, this is the …rst contribution to underline the interplay between the elasticity of the labor
market of the host country and the sign of the relationship between immigration and crime.15
Our model o¤ers several additional insights to better understand the relationship between
immigration and crime. First, crime is endemic to any economic system such that there are no
equilibria in which the crime rate of a country is null. Second, migration ‡ows from countries
with strong work rigidities to societies characterized by more elastic labor markets are mutually
bene…c in terms of reducing the corresponding crime rates. Finally, although highly stylized,
our results contribute to the debate on the e¢ cacy of restrictive immigration policies. The
15

Engelhardt (2010) studies the e¤ects of rigidities of the labor market on the incarceration rate. He …nds
that unemployed are incarcerated two times faster than low wage workers and four times faster than high wage
workers.
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controversial Bossi-Fini law16 aimed at reforming the Italian immigration system is a valid
example of such institutional interventions. According to the law, only those immigrants who
prove they have a regular and permanent job in Italy are entitled to apply for a visa. Our model
questions the e¢ cacy of this legislative intervention by sharing the idea that ‘to crack down on
crime, closing the nation’s doors is not the answer.’17 Indeed, in the most optimistic scenario,
the in‡ows of regular foreign workers induced by the law would exert pressure on both the labor
and crime markets of the host country. In the former, the lower number of available positions
would reduce the expected pro…ts of native job-seekers. In the latter, the increase in the size
of the population would stimulate the demand of crime and therefore the expected pro…ts of
criminal activities. For the marginal native agent, committing a crime would become more
pro…table than looking for a job. As a result, rather than producing signi…cant e¤ects on the
size of the crime rate, the law would only modify the composition of the criminal population,
with an increase in the share of natives compared to foreigners. On the contrary, policies aimed
at improving the ‡exibility of the labor market and/or the productivity of workers are more
e¤ective in terms of crime dissuasion.
Several aspects of our model are worthy of further research. For instance, it might be interesting to relax the assumption of homogeneous labor. Introducing heterogeneity in labor
skills will allow us to study the di¤erences in the propensity of both migrating and committing
crime across workers’skills. Second, it might also be interesting to study the e¤ects of introducing di¤erences in the unemployment duration of foreigners and natives on migration ‡ows
and crime rates. Last (but not least), we propose a number of theoretical insights that can be
tested on empirical grounds.

16
17

July 30th, 2002, n. 189.
R. Sampson, New York Times, March 11th, 2006.

33

References
Alonso, C, N. Garupa, M. Perera and P. Vazquez (2008). Immigration and Crime in Spain,
1999–2006. Fundación de Estudios de Economía Aplicada, Documento de Trabajo 2008-43.
Bauer, T. K, M. Lofstrom, and K. F. Zimmermann (2000). Immigration Policy, Assimilation of Immigrants and Natives’Sentiments Towards Immigrants: Evidence from 12 OECD
Countries. IZA Discussion Paper No. 187.
Becker, G. S. (1968). Crime and Punishment: An Economic Approach. Journal of Political
Economy, 76(2), 169-217.
Bianchi, M, P. Buonanno and P. Pinotti (2008). Do Immigrants Cause Crime? Paris School
of Economics Working Paper 05/2008.
Borjas, G, J. Grogger and G. Hanson (2006). Immigration and African-American Employment Opportunities: The Response of Wages, Employment, and Incarceration to Labor Supply
Shocks. NBER Working Paper No. 12518.
Bowman, A. W, A. Azzalini (2003). Computational Aspects of Nonparametric Smoothing
with Illustrations from the ‘sm’ Library. Computational Statistics and Data Analysis, 42(4),
545-560.
Burdett, K, R. Lagos and R. Wright (2003). Crime, Inequality and Unemployment. American Economic Review, 93(5), 1764-1777.
Burdett, K, R. Lagos and R. Wright (2004). An On-The-Job Search Model Of Crime,
Inequality, And Unemployment. International Economic Review, 45(3), 681-706.
Butcher, K. F, A. M. Piehl (2007). Why are Immigrants’ Incarceration Rates so Low?
Evidence on Selective Immigration, Deterrence, and Deportation. NBER Working Papers
13229.
Diamond, P. A. (1981). Mobility Costs, Frictional Unemployment and E¢ ciency. Journal
of Political Economy, 89, 798-812.
Diamond, P. A. (1982a). Aggregate Demand Management in Search Equilibrium. Journal
of Political Economy, 90, 881-894.
Diamond, P. A. (1982b). Wage Determination and E¢ ciency in Search Equilibrium. Review
of Economic Studies, 49, 217-227.
Engelhardt, B. (2010). The E¤ect of Employment Frictions on Crime. Journal of Labor
Economics, 28(3), 677-718.

34

Engelhardt, B, G. Rocheteau and P. Rupert (2008). Crime and the Labor Market: A Search
Model with Optimal Contracts. Journal of Public Economics, 92, 1876-1891.
Martinez, R, and M. Lee (2000). On Immigration and Crime. In Gary LaFree (ed.) Criminal Justice: The Changing Nature of Crime, 1, 485–524. Washington, DC: National Institute
of Justice.
Macionis, J. J. and K. Plummer (2008). Sociology: A Global Introduction. Pearson Education Limited, 4th ed., Harlow, Essex.
Moehling, C, A. M. Piehl (2007). Immigration and Crime in Early 20th Century America.
NBER Working Papers 13576.
Mortensen, D. T. (1982a) The Matching Process as a Noncooperative/Bargaining Game, in
J. J. McCall, ed. The Economics of Information and Uncertainty (University of chicago Press,
Chicago, IL), 233-254.
Mortensen, D. T. (1982b). Property Rights and E¢ ciency in Mating, Racing and Related
Games. American Economic Review, 72, 968-979.
Mortensen, D. T. (1986) Job Search and Labor Market Analysis, in O. Ashenfelter and R.
Layard, eds., Handbook in Labor Economics (North, Holland, Amsterdam), 849-919.
Mortensen, D. T. and C. A. Pissarides (1999) New Developments in Models of Search in the
Labor MArket, in O. Ashenfelter and D. Card, eds., Handbook in Labor Economics (North,
Holland, Amsterdam), 2567-2627.
Ortega, J. (2000). Pareto-Improving Immigration in an Economy with Equilibrium Unemployment. Economic Journal, 110, 92-112.
Pissarides, C. A. (1984a). Short-run Equilibrium Dynamics of Unemployment, Vacancies
and Real Wages. American Economic Review, 75, 676-690.
Pissarides, C. A. (1984b). E¢ cient Job Rejection. Economic Journal Conference Papers,
94, 97-108.
Pissarides, C. A. (2000). Equilibrium Unemployment Theory. MIT, Cambridge.
Reid, L. W, H. E. Weiss, R. M. Adelmana, C. Jareta (2005). The Immigration–Crime
Relationship: Evidence Across US Metropolitan Areas. Social Science Research, 34(4), 757780.
Sah, R. K. (1991). Social Osmosis and Patterns of Crime. Journal of Political Economy,
99(6), 1272-95.

35

Sampson, R. (2008). Rethinking Crime and Immigration. Contexts, 7, 28-33.
Stevens, M. (2007). New Microfoundations for the Aggregate Matching Function. International Economic Review, 48(3), 847-868.

36

Appendix
A

Proofs

Proof of Lemma 1. By Equation (9), let G(
G(

A (nA ); nA )

+q(

= (1

A (nA ))(1

)

A q( A (nA ))

)k(nA )

By the implicit function theorem,

d

A (nA ); nA )

A (nA )
dnA

q(

be given by

(rA +

A (nA ))

A ) A (nA )+

A (nA )

@G( A (nA );nA )=@nA
@G( A (nA );nA )=@ A (nA ) ,

=

(A0)

A (nA ):

with

@G( A (nA );nA )
@ A (nA )

6=

0. It follows,
d

A (nA )

dnA

=
[(1

[

A (nA )q( A (nA ))

)(

A

+ k(nA ))

+ (rA +

A)

(1

)q(

dq(
A (nA ) A (nA )] d

A (nA ))
A (nA )

A (nA ))]

dk(nA )
dnA

: (A1)

A (nA )q( A (nA ))

Since a sensible wage bargaining requires W1;A > W0;A , then

A

wA > 0. By Equation

(10), the term in squared brackets at the denominator of Equation (A1) is positive. Since
dq(
d

A (nA ))
A (nA )

< 0, the denominator is negative. The sign of the numerator of (A1) is positive

when

A (nA )q( A (nA ))

dk(nA )
+ (rA +
dnA

A)

dk(nA )
> (1
dnA

)q(

A (nA ))

dk(nA )
:
dnA

The previous inequality can be rewritten as

A (nA )q( A (nA ))

+ (rA +

A)

> (1

)q(

A (nA )):

(A2)

By Equation (9), we have

A (nA )q( A (nA ))

=

(1

)q( A (nA ))
(
A (nA )

A

+ k(nA ))

(rA +

A ):

(A3)

By replacing Equation (A3) in (A2), it follows that inequality in (A2) holds when
Therefore

d (nA )
dnA

A

> cA .

< 0:

Proof of Proposition 1. The equilibrium crime rate, nA ; is determined by functions
(PA ; nA ) and x(nA ): As nA goes to zero, lim

nA !0+
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(PA ; nA ) = 1 and lim xA (nA ) =
nA !0

1

cA

0

<

1, where
(11),

0

< 1 denotes the value of the market tightness when nA = 0. From Equation

(PA ; nA ) is decreasing in nA , with

functions
(PA ; 0) >

FA

k(1); moreover, both

(PA ; nA ) and xA (nA ) are continuous on the interval nA 2 (0; 1]: Therefore, since
1

cA

0 ; 8PA

2 (0; P ], two cases are possible:

a) 9 nA 2 (0; 1] such that
b)

Q(PA )
2
bPA

(PA ; 1) =

(PA ; nA ) = x(nA )

(PA ; nA ) > x(nA ); 8nA 2 (0; 1]

In the …rst case, an interior equilibrium, nA , exists. The second case implies the existence
of a corner solution in which the expected pro…t from crime is higher than the value of being
job-seekers for any admissible and strictly positive crime rate: Thus, it is pro…table for all
agents to engage in criminal activities implying nA = 1.
Proof of Corollary 1. The proof of the necessary condition proceeds by contradiction.
Suppose the corner solution is the unique autarkic equilibrium but 9 nA 2 (0; 1] such that
(nA ; PA )

x(nA ). If

sumption. If

(nA ; PA ) = x(nA ); nA is an equilibrium contradicting the initial as-

(nA ; PA ) < x(nA ); since both functions are continuous and

ically decreases in nA ;

(0; PA ) >

equilibrium nA 2 (0; nA ) such that
trivial. If

1

cA

0 ; 8PA

(nA ; PA ) monoton-

2 (0; P ] implies that there exists another

(PA ; nA ) = x(nA ): The proof of the su¢ cient condition is

(PA ; nA ) > x(nA ); 8nA 2 (0; 1]; then @ nA 2 (0; 1] such that

Proof of Proposition 2. First, we prove that if

dxA (nA )
dnA

>

(PA ; nA ) = x(nA ):

@ (PA ;nA )
; 8nA
@nA

2 (0; 1]; the

autarkic equilibrium is unique. Let nA be the equilibrium crime rate in country A when
population is PA such that x(nA ) =
dxA (nA )
dnA

>

@ (PA ;nA )
;
@nA

(PA ; nA ): Since

we have x(nA ) >

(0; PA ) >

1

cA

0 ; 8PA

(PA ; nA ) 8nA 2 (nA ; 1] and x(nA ) <

8nA 2 (0; nA ). Then, by continuity of x(nA ) and

2 (0; P ]; if
(PA ; nA )

(PA ; nA ) in nA 2 (0; 1]; it follows that the

equilibrium is unique.
Now, we prove that
value e

(nA );k(nA )

dxA (nA )
dnA

such that for

>

@ (PA ;nA )
;
@nA

(nA );k(nA )

8nA 2 (0; 1]; implies the existence of a threshold

>e

(nA );k(nA ) ; 8nA

2 (0; 1]; the autarkic equilibrium

is unique. By di¤erentiating (7) with respect to nA and imposing

dxA (nA )
dnA

>

@ (PA ;nA )
;
@nA

8nA 2

(0; 1], it follows that
dk(nA )
dnA

1

(nA ) +

A (nA )

d (nA )
dnA
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1

>

2Q(PA )
bPA2 n3A

dk(nA )
:
dnA

(A4)

That is,
>e

(nA );k(nA )

where e

1
(nA );k(nA )

2Q(PA )
2 n3
bPA
A

1
(nA )

1

8nA 2 (0; 1], the following inequality holds:

!

1

dk(nA )
dnA

(A5)

(nA );k(nA )

dxA (nA )
dnA

1: Therefore, if
>

@ (PA ;nA )
,
@nA

(nA );k(nA )

8nA 2 (0; 1]:

>e

(nA );k(nA ) ,

Proof of Corollary 2. By contradiction, suppose that there exists an equilibrium in which
nA = 0: By Equation (11),
1

cA

0.

lim

nA !0+

(PA ; nA ) = 1. Moreover, by Equation (9), lim xA (nA ) =

This implies that, as nA goes to zero,

A (PA ; nA )

nA !0

> xA (nA ), 8PA . Therefore, for

some agents it is pro…table to enter the crime market.
Proof of Proposition 3. First, we focus on the su¢ cient condition. Let nA 2 (0; 1) be
the equilibrium crime rate. Consider an increase from nA to nA + "; with " > 0 small enough.
If xA (nA + ") >

(nA + "; PA ); at nA + ", unemployment is more pro…table than crime. Thus,

both the number and the proportion of criminals decrease and the economy moves back to the
initial equilibrium. Now, consider a reduction of the crime rate from nA to nA
check that nA is stable if xA (nA

") <

(nA

": It is easy to

"; PA ): Since functions xA (nA ) and

(PA ; nA )

are di¤erentiable, we can consider the limit as " goes to zero. The two conditions collapse into
the following expression:
dxA (nA )
@ (PA ; nA )
>
dnA
@nA

(A6)

Moving to the necessary condition, by contradiction, suppose that the domestic equilibrium
is stable and that

dxA (nA )
dnA

<

@ (PA ;nA )
:
@nA

Since the equilibrium is (locally) stable, after any

small perturbation, the economy must go back to the initial equilibrium. Consider a negative
perturbation that makes the economy to pass from nA to nA
the proportion of criminals must increase from nA
dxA (nA )
dnA

<

@ (PA ;nA )
;
@nA

": Since the equilibrium is stable

" to nA : But since we have assumed that

the reduction in the value of unemployment, xA (nA ); is smaller than the

reduction in the value of crime,

(PA ; nA ); i.e. xA (nA

") >

(nA

"; PA ): This contradicts

the hypothesis of stability.
Proof of Corollary 3. Recall that

lim

nA !0

(PA ; nA ) = 1 and lim xA (nA ) =
nA !0

(see Equations (11) and (9), respectively). This implies that, as nA goes to zero,
xA (nA ), 8PA . When an interior equilibrium is unique, 9nA 2 (0; 1) :
by continuity of

(PA ; nA ) and xA (nA ); 8" 2 (0; nA );
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(nA

cA

0

A (PA ; nA )

>

1

(PA ; nA ) = x(nA ) and,

"; PA ) > x(nA

"):

That is,
x(nA )

x(nA
"

")

(PA ; nA )

>

(nA

"; PA )

(A7)

"

as " goes to zero, the previous expression collapses into
dxA (nA )
@ (PA ; nA )
>
dnA
@nA

(A8)

which is the condition to have stability of an interior equilibrium.
Assume (PA ; nA ) > x(nA ); 8nA 2 (0; 1]; then the unique equilibrium is the corner solution,
nA = 1 (see Proposition 3.3). Thus, 8" 2 (0; nA );

"; PA ) > x(nA

(nA

") and some agents

…nd pro…table to enter the crime market implying that the corner solution is stable.
Proof of Corollary 4. For a given size of the population of country A, PA ; we have
multiple equilibria if and only if there are at least two crime rates, nA ; nA 2 (0; 1] that satisfy
Equation (12). Without loss of generality, suppose nA is the lowest equilibrium level of the
crime rate: nA < nA . As nA goes to zero,
of

A (PA ; nA )

> xA (nA ). Thus, by the continuity

(PA ; nA ) and xA (nA ) and the fact that x(nA ) =

(nA

"; PA ) > x(nA

(PA ; nA ); it follows that 9" > 0 :

"): That is,

x(nA )

x(nA

") >

(PA ; nA )

(nA

"; PA ):

(A9)

By taking the limit of this inequality as " goes to zero,
dxA (nA )
dnA

>

@ (PA ; nA )
@nA

;

(A10)

which is the condition to have stability of an interior equilibrium.
Proof of Proposition 4. By De…nition 2, an equilibrium is associated to both a population
size, PA ; and a crime rate, nA . Since the domestic locus of country A is continuous on (0; P ]
(0; 1] and the international locus is de…ned on [0; P )

(0; 1]; three cases are possible:

1) 9PA 2 (0; P ) : nA = nIA (PA ) = nD
A (PA ), thus (PA ; nA ) will be an interior international
equilibrium.
I
2) nIA (PA ) < nD
A (PA ); 8PA 2 (0; P ): Since nA (PA ) represents the crime rate of coun-

try A that satis…es the no migration condition (15) for given population PB = P
crime rate nD
B (P

PA ) in country B; then it follows that
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(PA ; nD
A (PA )) <

PA and

(PA ; nIA (PA )) =

(PA ; nD
B (P

PA )); 8PA 2 (0; P ): Therefore, through the migration ‡ows from country A to

country B, the international equilibrium collapses into a situation in which the crime rate of
country B is determined by the domestic locus of country B at PB = P:
I
3) nIA (PA ) > nD
A (PA ); 8PA 2 (0; P ): Since nA (PA ) represents the crime rate of coun-

try A that satis…es the no migration condition (15) for given population PB = P
crime rate nD
B (P
(PA ; nD
B (P

PA ) in country B; then it follows that

(PA ; nD
A (PA )) >

PA and

(PA ; nIA (PA )) =

PA )); 8PA 2 (0; P ): Therefore, through the migration ‡ows from country B to

country A, the international equilibrium collapses into a situation in which the crime rate of
country A is determined by the domestic locus of country A at PA = P:
Proof of Proposition 5. When

dxA (nA )
dnA

>

@ (PA ;nA )
; 8nA
@nA

2 (0; 1], by Proposition 2, the

equilibrium crime rate is unique for any size of the population. At the same time, if

Q(PA );PA

>

2 (or < 2) 8PA 2 (0; P ]; the pro…t function is always increasing (or decreasing) in PA implying
the monotonicity of the domestic locus for country A: If

Q(PB );PB

> 2 (or < 2) 8PA 2 (0; P ]

also the domestic locus of B is monotonically increasing (or decreasing) in PB , thus from
Equation (22) we can conclude that the international locus is always decreasing (or increasing)
in PA . Thus, the international equilibrium is also unique.
Proof of Proposition 6. Let (PA ; nA ) be the size of the population and the crime rate
of country A associated with the unique international equilibrium. In country B there is
a unique equilibrium population size, PB = P

PA , and a unique equilibrium crime rate,

nB = kB 1 (kA (nA ). By contradiction, suppose there is another equilibrium crime rate nB that
is compatible with PB :
x(nA ) = x(nB ) =

(PB ; nB ) = x(nB ) =

This equality violates the monotonicity of
Proof of Proposition 7. Suppose

(PB ; nB )

(A11)

(PB ; nB ) with respect to nB .

dnD
A (PA )
dPA

> 0 and

dnD
A (PA )
dPA

>

dnIA (PA )
dPA .

For " > 0 small

I
enough, it follows that nD
A (PA + ") > nA (PA + "). Since the pro…ts from crime monotonically

decrease in the crime rate, it follows that
(P

PA

"; nD
B (P

PA

(PA + "; nD
A (PA + ")) <

")); with nIA (PA + ") = kA 1 (kB (nD
B (P

(PA + "; nIA (PA + ")) =
PA

"))). Therefore,

I
migrations from country A to country B occur until PA = PA and nA = nD
A (PA ) = nA (PA ):

The proof of the proposition when

dnD
A (PA )
dPA

< 0 proceeds in an analogous way. We prove the
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necessary condition by contradiction. Suppose that the domestic equilibrium is stable and
dnD
A (PA )
dPA

<

dnIA (PA )
dPA .

Consider a negative perturbation of PA to PA

". Since the equilibrium is
dnD
A (PA )
dPA

stable, the size of the population must converge back to PA . However, since
then nD
A (PA

") > nIA (PA

<

dnIA (PA )
dPA ;

"): Given that pro…ts from crime are monotonically decreasing in

the crime rate, there will be migration ‡ows from country A to country B, contradicting the
hypothesis of stability.
Proof of Corollary 5. By contradiction, suppose that the unique international equilibrium
is unstable. If this equilibrium is an interior solution, we have
dnIA (PA )
dnD
A (PA )
<
dPA
dPA
Then, 8" 2 (0; P
")) >

(A12)

I
PA ); we get nD
A (PA + ") < nA (PA + "). This implies

(PA + "; nIA (PA + ")) =

(P

PA

"; nD
B (P

PA

(PA + "; nD
A (PA +

")) such that full migration from

country B to country A occurs. Thus, the model admits another equilibrium in which PA = P
and nA = nD
A (P ): If the unique equilibrium is characterized by full migration, say PA = P and
nA = nD
A (P ); and this equilibrium is unstable, it follows that (P

"; nD
A (P

")) <

("; nD
B ("));

8" 2 (0; P ):Therefore, another full migration equilibrium in which PA = 0 exists, contradicting
uniqueness. The proof concerning the case in which the unique unstable equilibrium is PB = P
and nB = nD
B (P ) proceeds in an analogous way.
Proof of Corollary 6.
dnIA (PA )
dPA

The stability condition requires

< 0: Thus, given condition (22) we can conclude that

dnD
A (PA )
dPA

dnD
B (PB )
dPB

>

dnIA (PA )
dPA ;

that is

> 0:

Proof of Proposition 8. By Equation (11), we have that
@ (PA ; nA )
=
@PA

2Q(PA )
dQ(PA ) 1
+ PA
;
2
3
dPA bn2A PA3
bnA PA

(A13)

and
@ (PA ; nA )
=
@nA

2Q(PA )
bn3A PA2

dk(nA )
dnA

(A14)

Thus,
@ (PA ; nA )
dQ(PA ) 1
@ (PA ; nA ) dk(nA ) nA
=
+
+
2
2
@PA
dPA bnA PA
@nA
dnA
PA
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(A15)

Then, the domestic locus has a negative slope if and only if
@ (PA ; nA ) dk(nA ) nA
dQ(PA ) 1
+
<0
+
2
2
@nA
dnA
PA
dPA bnA PA

(A16)

that is,
dQ(PA ) 1
dPA bn3A PA

@ (PA ; nA )
<
@nA
Since the stability condition requires

dx(nA )
dnA

>

dk(nA )
dnA

@ (PA ;nA )
;
@nA

(A17)

a su¢ cient condition for the

previous inequality to hold is
dx(nA )
<
dnA

dk(nA )
dnA

dQ(PA ) 1
dPA bn3A PA

From the derivative of (7) w.r.t. nA , given the values of
implies that the absolute value of

(nA );k(nA )

A

(A18)

and (nA ); the last inequality

must be large enough. In this case, along the

domestic locus, immigration reduces the crime rate. Moreover, the threshold value of both
dx(nA )
dnA

and

(nA );k(nA )

depends on the variation of Q(PA ) with respect to PA :

Proof of Lemma 2. From Equation (9) we can write

q(

A (nA ))

=

(

A (nA )(rA +
+
k
(n
))(1
A
A A
A) +

A)
A

A (nA ) A (nA )

;

(A19)

that is,

q(

A (nA ))

=

(

A (nA );

A ):

(A20)

By the implicit function theorem,
d

A (nA )

d
Since

d (

A (nA ); A )

d

A

0; d

d (

=

A

( A (nA );
d A (nA )

A)

A (nA ); A )

d
dq(
d

0 and

A

d ( A (nA );
d A (nA )

A (nA ))
A (nA )

dq(
d

A (nA ))
A (nA )

A)

:

(A21)

< 0; we conclude that

d

A (nA )

d

A

0:

From (7), it follows that
dxA (nA )
1
=
d A
(1

A)

A (nA ) A (nA )
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1
(1

A)

+

A
A ((nA ))

d

A (nA )

d

A

:

(A22)

From the last two equations, we have that
A +kA (nA )

with s(nA )
Since
0 and

dq(
d

A +kA (nA )+

A (nA ))
A (nA )

lim

A !1

dxA (nA )
d A

A (nA ) A (nA )

A (nA )(rA + A )
dq( A (nA ))
A (nA ) d
A (nA )

= 0 when

A

= s(nA ) or

= s(nA );

A

A +kA (nA )

and s(nA )

A +kA (nA )+

A (nA ) A (nA )

< 0, we have that 0 < s(nA ) < s(nA ) < 1: Moreover we know that lim

dxA (nA )
d A

> 0: Thus, when s(nA ) <

A

< s(nA ); then

Proof of Lemma 3. As in Lemma 1, we have that

d

dxA (nA )
d A

A (nA )
A

d

=

< 0:

A !0

dxA (nA )
d A

:
>

@G( A (nA );nA )=@ A
@G( A (nA );nA )=@ A (nA ) .

Thus,
d

A (nA )

d

A

(1

=
(1

)

dq(
A d

A (nA ))
A (nA )

(

A

)q(

A (nA ))

+ k(nA ))(q(

A (nA ))

+

dq(
A (nA ) d

A (nA ))
A (nA )

: (A23)
)

From Lemma 1 we know that the denominator is negative, so it is easy to check that for a
non trivial economy the expression is strictly positive.
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