
117© The Author(s) 2020
E. Vella et al. (eds.), Understanding Migration with Macroeconomics, 
https://doi.org/10.1007/978-3-030-40981-4_5

5
Immigration and Job Creation

Andri Chassamboulli

5.1	 �Introduction

Large inflows of immigrants to the United States and other Western 
countries have put immigration at the centre of the recent political 
debate. Proposals for increasing immigration restrictions are becoming 
more common in recent years, while opposition to immigration has been 
rising in many countries. This backlash to immigration may to a large 
extent be cultural, resting on issues that have little to do with economics, 
but anti-immigration politics are often based on the argument that immi-
gration has a negative effect on natives’ employment and wages. This 
argument, however, is often not consistent with findings in the literature. 
There is no consensus that immigrants indeed take jobs from natives. 
Some studies find, by contrast, that immigrants help create new jobs for 
natives. In order to understand the potential of these anti-immigration 
policies to benefit the native workers, we need to address first the basic 
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question of whether or not immigrants indeed take jobs from native 
workers or help, instead, create new jobs, some of which are taken by 
natives. In light of rising anti-immigration politics, addressing this ques-
tion has become even more important.

A large empirical literature on the effects of immigration on labour 
market outcomes has not reached a clear conclusion (see for an overview 
e.g. Lewis and Peri 2015; Peri 2016). The debate has centred mainly on 
the elasticity of substitution between immigrants and native workers. 
Findings consistent with the view that immigrants hurt natives’ wages and 
employment are based on the idea that immigrants and natives ‘compete’ 
for the same jobs, because they have similar skills. Others find a negligible 
or even a positive effect on natives’ labour market outcomes and argue that 
immigrants’ labour services complement those of native workers. That is, 
immigrants increase demand for native workers in complementing sec-
tors. But the link between immigration and job creation is not that simple. 
This idea, which is based on the canonical model of labour demand and 
supply, omits several important features of reality, crucial to our under-
standing of how immigration affects the labour markets.

Recent literature examining the effect of immigration on the labour 
market departs from the neoclassical approach and uses models that allow 
for search frictions in the labour market (e.g. Pissarides 2000). In these 
models, job creation responds to the incentives provided by the market. 
Firms will open more vacancies and create new jobs when labour costs are 
low, while potential gains from new jobs are large. Within such a frame-
work, we can account explicitly for the effect of immigration on job cre-
ation incentives. New findings show that various types of immigrants can 
have, for different reasons, a positive impact on employers’ incentives to 
post vacancies and a positive job creation effect on even competing 
natives, that is on natives who search for jobs similar to those that immi-
grants take. We discuss in this chapter recent studies of the labour market 
effect of immigration based on the search and matching model and 
explain how the search-equilibrium approach can improve our under-
standing of how immigration policies affect the labour market.

The neoclassical approach does not account for the effects of immigra-
tion on job creation incentives and the employment opportunities of 
native workers. In the canonical model, there is always full employment 
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and workers are paid their marginal product, meaning that the same wage 
is paid to all workers with similar skills. In reality, however, wages are not 
set competitively. Employers cannot immediately fill their job vacancies 
and have to incur recruitment costs. Similarly, it takes time for workers 
to find jobs and unemployment exists. Given that search frictions exist, 
matches of employers with workers generate rents to be shared between 
them, and thus wages are bargained. Wages reflect not only the worker’s 
marginal product, but also his outside option. Incentives for sectors to 
grow and firms to expand by opening new vacancies and create new jobs 
depend also on workers’ outside option, wages, recruitment costs, and 
other labour costs, which influence the rents that matches (jobs) gener-
ate. Such effects, which are not present in the neoclassical model, may 
generate a positive relation between immigration and job opportunities 
for native workers, in not only complementing sectors, but also in sectors 
that employ mainly immigrant workers.

A common perception about immigrants, also used in policy debates, 
is that they take jobs that natives with similar skills and qualifications 
would otherwise take. That is, immigrants crowd out competing natives. 
But this is not necessarily the case if large benefits from hiring immigrant 
labour induce employers to open more vacancies per unemployed worker, 
so that some of these new jobs go to natives. Immigrants come to a for-
eign country mainly to find a job and they will choose to stay as long as 
they can find a job. Coming from disadvantaged countries, they benefit 
in terms of better labour market prospects, only because employers in the 
host country are willing to offer them jobs. Employers, on the other 
hand, are willing to employ immigrant workers only if they can benefit 
from it. The long-lasting existence of immigration documents that immi-
grants can indeed find jobs, which means that employers also benefit 
from their presence in the labour market. This advantage that employers 
gain from hiring immigrants may in turn translate into higher job cre-
ation that benefits also competing natives. There is clearly a link between 
the presence of immigrants in the labour market and the possibility of a 
positive job creation effect. Despite the common perception that immi-
gration takes jobs away from natives, deeper thinking into the forces sup-
porting the long-lasting existence of the immigration phenomenon may 
reveal that there is more to it than just simple competition for jobs.
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While most of the empirical research on immigration focuses on its 
impact on natives’ wages, there are a few studies showing evidence of a 
positive impact of immigration on job creation and employment of 
native workers. Zavodny (2011) finds that high-educated immigrants, 
especially those working in science, technology, engineering and mathe-
matics (STEM) fields, and immigrants on temporary work permits, 
skilled or unskilled, boost employment for US natives. Further, she finds 
no evidence that other types of immigrants, either undocumented or on 
family unification visas, hurt the employment of US natives. Recently, 
Orrenius et al. (2020), using data from the National Establishment Time-
Series (NETS) database, show that immigrants contribute to job cre-
ation, business survival and growth.

Another important dimension often overlooked in the literature is the 
heterogeneity that may exist among immigrants themselves. The neoclas-
sical approach focuses mainly on the skill characteristics of immigrants; 
whether they complement or substitute for native labour, and views 
immigration as an exogenous shift in labour supply that changes the skill 
composition of the labour force. But there are also important differences 
among immigrants themselves, which cannot be captured by a simple 
shift in the relative supply of certain skills. Immigrants can be docu-
mented or undocumented, they can be former students who obtained 
education in the host country, or new entrants that lack the language 
skills and face limited skill transferability, they can be entering through 
different pathways either accompanying family or simply to work, docu-
mented or not, either with a job or without a job facing different labour 
market prospects, different conditions for staying in the country, differ-
ent visa durations and different return probabilities. Besides immigrants’ 
skills, other characteristics relating to immigrants’ entry paths and condi-
tions for stay are also important for our understanding of how immigra-
tion and policies used to control it affect natives’ labour market outcomes. 
We need to understand what types of immigrants can generate more jobs 
for native workers and which characteristics or conditions, beside skills, 
are responsible for this.

The literature examining the consequences of immigration sometimes 
distinguishes between undocumented and documented immigration. 
For instance, Palivos (2009) and Liu (2010) focus on the welfare effects 
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of illegal immigration while Chassamboulli and Peri (2015) examine the 
consequences of policies restricting illegal immigration. More recently, 
interest in studying the consequences of high-skilled immigration to the 
US has grown as the number of high-skilled immigrants in the US has 
been increasing. Bound et  al. (2017) and Jaimovich and Siu (2017) 
emphasize the strong impact of highly skilled foreigners entering the US 
labour force through the H-1B programme on innovation and economic 
growth in the long run. However, there is room for further research on 
the potentially differential effects of different types of entry paths and 
immigrant characteristics on natives’ labour markets. One such attempt, 
by Chassamboulli and Peri (2019), discussed further below, differentiates 
among the most relevant channels of immigration to the US: employment-
based, family-based and undocumented.

Finally, research on the effects of immigration should not overlook the 
role of immigration policies and the design of the immigration system. 
Most studies on the effects of immigration consider changes in the num-
ber of immigrants as if immigrants are an exogenous policy variable. But 
the government cannot control directly the number of immigrants enter-
ing or staying in the country. It can only set the rules for admitting for-
eigners into the country, the possible channels of entry (e.g. 
employment-based or family-based), the conditions to remain in the 
country (e.g. stay conditional on having a job or the right to remain 
indefinitely in the country) and decides the degree of enforcement of 
these rules. When considering the potential effects of reducing immigra-
tion on native workers, we need to take into account, first, whether actual 
immigration policies can effectively reduce the number of immigrants 
and, second, whether the policies themselves, irrespective of how they 
affect the number of immigrants, will have any disrupting effects on the 
labour market. Moreover, the rules and conditions the government sets, 
together with immigrants’ incentives, generate the observed number of 
immigrants, but more importantly, they shape their composition in terms 
of skills/productivity, bargaining power, duration of stay and other fea-
tures, which are important for how immigrants affect the host economy. 
For instance, an immigration programme can be ‘merit-based’, admitting 
immigrants based on productivity or skill selective, directing immigrant 
inflows towards the sectors and the jobs that are mostly needed. Likewise, 
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immigrants’ access to welfare benefits, employment conditions or condi-
tions for stay in the country, can influence their bargaining position in 
wage setting, and thus the employers’ surplus from hiring them, with 
important consequences on incentives to open new vacancies and create 
new jobs. Research examining the impact of immigration or the design of 
immigration policies should not overlook such dimensions.

The rest of the chapter is divided into two main sections. In Sect. 5.2 
we discuss the recent literature that analyses the labour market effects of 
immigration using the search and matching model of the labour market. 
We explain how analysing immigration within this framework offers new 
insights into the effects of immigration and of immigration policies on 
the labour market. Next, in Sect. 5.3 we develop a model of immigration 
between two countries, representing the US and the rest of the world, 
and we use it to analyse the effects of a specific policy combination that 
aims to reduce illegal immigrants in the US, while increasing opportuni-
ties for unskilled foreigners to enter the US on temporary work permits. 
The model that we develop is based on existing literature that applies the 
search and matching framework to the immigration context.

5.2	 �Immigration in a Simple Search 
and Matching Model

5.2.1	 �The Job Creation Effect of Immigration

A recent strand of literature uses models of the labour market that account 
for search frictions to understand the effects of immigration on natives’ 
labour market outcomes (e.g. Liu 2010; Chassamboulli and Palivos 2013, 
2014; Chassamboulli and Peri 2015, 2019; Moreno-Galbis and Tritah 
2016; Battisti et al. 2018; Liu et al. 2017). In these models, unemploy-
ment exists due to search frictions, and wages are the outcome of bargain-
ing and reflect not only the workers’ productivity (marginal product) but 
also their outside option. Job creation responds to the incentives pro-
vided by the market and the unemployment rate changes accordingly. We 
explain here how analysing immigration within this framework offers 
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new insights into the effects of immigration and of immigration policies 
on the labour market.

Within the standard search and matching model, the job creation con-
dition—the condition that describes how job creation responds to the 
incentives provided by the market—equates the expected cost of posting 
a job vacancy (the expected recruitment cost) to the expected profit of a 
new job (an employer-employee match). The expected recruitment cost 
increases as the number of vacancies per unemployed worker increases, 
because then it will take longer for employers to find workers to fill their 
vacancies. That is, a higher ratio of vacancies to unemployed means a 
lower job filling rate for firms and therefore higher recruitment costs on 
average. The expected profit of a new job, on the other hand, depends on: 
(i) the worker’s marginal product (productivity),1 (ii) the worker’s outside 
option (the value of searching for a job), and (iii) the expected duration 
of the job (match). Apparently, larger productivity and expected job 
duration imply larger profits to the employer, while the worker’s outside 
option affects the employer’s profits negatively. A better outside option 
allows the worker to bargain for a higher wage, which in turn lowers the 
employer’s share of the match surplus. When expected profits increase 
relative to the expected recruitment costs, firms open more vacancies per 
unemployed worker and job creation increases. More vacancies per 
unemployed worker then mean higher job finding rates and lower unem-
ployment rates for workers participating in that market. It also implies 
higher wages, since with higher job creation workers’ outside option 
improves, which means they can bargain for higher wages.

The presence of immigrants in the labour market can alter incentives 
to create jobs through all these channels: recruitment costs, productivity, 
wages, job duration. Consider a labour market that consists of n sub-
markets. Sub-market i of this labour market recruits workers of skill type 
i and produces a labour input yi, which is then used together with other 
labour inputs to produce the final good. The production structure is such 
that the different labour inputs produced in each of these sub-markets are 
complements. Suppose that in this sub-market i there are natives and dif-
ferent types of immigrants (e.g. documented, undocumented, temporary, 
permanent), all of skill type i searching for jobs. Let t denote the type of 
worker. Assume that firms cannot direct their search towards the one or 
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the other type of worker (due to legal restrictions or incomplete informa-
tion). If this is the case, then firms may match with either type of worker 

at rate 
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where uit  is the number of unemployed workers of type 

t searching for jobs in market i and ui is the total number of unemployed 
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where ci is the flow recruitment cost (i.e. the flow cost of keeping a vacancy 
open), θi is the tightness in market i (i.e. the ratio of vacancies to unem-
ployed), q(θi) is the job filling rate and Jit is the value of a match with a 
type t worker to the firm. The left-hand side represents the average recruit-
ment cost and the right-hand-side the expected profit from a new job. If 
expected profits increase relative to recruitment costs, then θi increases, 
meaning that workers searching in this market can more easily find jobs, 
and their unemployment rate decreases.

Notice that the expression for expected profits is the weighted average 
of the value of each possible match Jit. In its simplest form, the value of a 
match with a type t worker is given by:
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where pit is the worker’s productivity, wit the worker’s wage, r is the inter-
est rate and sit  the separation rate (i.e. the probability that the match will 
break up). The presence of immigrants in the market can alter the 
expected profits of new jobs through two main channels. First, 
immigration-induced changes in the skill composition of the labour force 
will alter workers’ productivities pit.  An increase in the relative supply of 
skills i will lower pit and vice versa, when the relative supply of skills i 
decreases. Second, through changes in the weights 
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of match in the right-hand-side of Eq. (5.1). An increase in the share of a 
certain type of immigrant in the pool of unemployed workers of skill type 
i will shift weights in Eq. (5.1) away from all other values and towards the 
value of a match with that type of immigrant. Employers’ expected prof-
its will increase if the surplus they generate from employing that immi-
grant is larger than from employing any other type of worker and 
vice versa.

If all types of workers (immigrants or natives) participating in this 
market generate the same surplus (i.e. Jit = Ji ∀ t), meaning that wages, 
separation probabilities and productivity are all the same across all worker 
types (that is, wit = wi, pit = pi, and sit = si,) then the presence of immigrants 
affects job creation incentives only through its impact on pi. An 
immigration-induced increase in the relative supply of skills i will lower 
the marginal product of skill type i, pi, and vice-versa if the relative supply 
of skills i decreases. The latter occurs when the new immigrants have dif-
ferent skills than the natives participating in this market, which means 
that they are searching in a different market, or when immigrants just 
choose to direct their search in a different market that produces a differ-
ent labour input. This is the standard channel present in the canonical 
model. The only difference here is that we know explicitly that a decrease 
in productivity will increase the unemployment rate of workers partici-
pating in the market, because it will lower employers’ profits and induce 
them to open fewer vacancies per unemployed worker. If, however, the 
increase in immigration is skilled balanced, that is, it leaves the relative 
supply of skills intact, then it will have no effect on marginal product, nor 
on employer’s profits, and job creation will remain the same. Notice that 
immigration-induced changes in the relative supply of skills involve dis-
tributional effects. They might hurt one type of labour whose supply 
becomes relatively more abundant, but benefit that whose supply becomes 
more scarce, as long as complementarities between different skill types 
exist. For instance, an immigration-induced increase in the relative sup-
ply of skill i will lower pi but may increase productivity in sub-market j, 
pj, given that skills j and skills i complement each other in the production 
process.

It is very unlikely, however, that immigrants are identical to natives in 
all other aspects, even if they have the same skills. In fact, employers may 
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benefit from the presence of immigrant workers in the labour force in 
several different ways depending on immigrant type (employment-based, 
family-based, undocumented etc.). So even when an immigration influx 
is skill-balanced, meaning that it does not affect workers’ marginal prod-
uct, it can still have a positive effect on job creation incentives. If the 
advantage that employers gain from the presence of immigrants in the 
labour market is large, a positive job creation effect is possible, even when 
the immigration influx lowers workers’ marginal product. In terms of 
Eqs. (5.1) and (5.2), an inflow of immigrants in market i will decrease pit, 
but also shift weights in the right-hand side of (5.1) from JiN to JiI, where 
subscripts N and I denote ‘immigrant’ and ‘native’, respectively. If JiI>JiN 
then the right-hand side of Eq. (5.1) may increase, despite the decrease in 
pit, leading to higher job creation in market i that benefits also the natives 
participating in that market.

One way of employers benefiting is by using immigrant labour to cut 
on labour costs. Immigrants, and especially undocumented immigrants, 
may be willing to accept lower wages than their similar natives because 
they have a worse outside option. There are many reasons why immi-
grants’ outside option is smaller than that of natives with similar skills. 
Being in a foreign country, immigrants may have more difficulty finding 
a job due to lack of social networks, for instance. But, in addition, immi-
grants’ unemployment income may be lower, since they do not qualify 
for the same unemployment insurance benefits as natives. Undocumented 
immigrants are often not eligible for any unemployment insurance ben-
efits, but even legal immigrants may qualify for significantly fewer bene-
fits than natives.2 These differences in outside option may be a key factor 
explaining the observed wage gaps between seemingly identical native 
and legal or illegal immigrant workers. Borjas and Friedberg (2009) esti-
mate a 20% wage gap between legal immigrants and natives in the US for 
the year 2000, after controlling for observed abilities such as education 
and age.3

This feature generates also the possibility that immigration improves 
the employment and wages of competing natives. An immigration influx 
of immigrants of skill type i in market i will lower the average wage that 
firms expect to pay, will increase the expected profits from a new job 
(right-hand-side of Eq. (5.1)) and will induce more job entry and 
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consequently lower unemployment and a better bargaining position for 
native workers. This advantage that employers gain from having access to 
the cheaper labour provided by immigrants may be especially important 
in labour-intensive industries in which jobs are mainly manual and pro-
ductivity depends less on the type of skills that immigrants may have a 
disadvantage on, such as language proficiency.

The labour cost effect of immigration has been emphasized in 
Chassamboulli and Palivos (2014). They develop a search and matching 
model of a labour market with differential search costs between natives 
and immigrants, reflecting the lower outside option of the latter due to 
the difficulties mentioned above. In their set up, an immigration influx 
has the standard effects on the productivity of skilled and unskilled native 
workers, also present in the canonical model, owned to complementarity 
and substitutability effects, but lowers in addition the average wage that 
firms expect to pay, leading to more job entry and consequently a better 
bargaining position for native workers. They calibrate the model to the 
US economy and find that the impact of the skill-biased increase in 
immigration that took place between 2000 and 2009 is positive on the 
overall net income to natives. They find that it lowered the unemploy-
ment and raised the wage rate of unskilled native workers, because, as 
expected, it increased the marginal product of unskilled labour, but also 
because it lowered employers’ labour costs due to the lower wages paid to 
immigrants, inducing unskilled job entry. However, what is less expected 
is that they also find that it encouraged skilled job entry. Despite being 
skill-biased, meaning that it lowered the marginal product of skilled 
labour, the 2000–2009 immigration influx, had a positive impact on the 
employment of not only unskilled but also skilled natives. The increase in 
skilled job entry is again due to firms anticipating that, with a higher 
number of skilled immigrants searching for jobs, they will have to pay 
lower wages on average, which dominated over the negative productiv-
ity effect.

But the advantage that employers gain from the presence of immi-
grants in the labour market is sometimes more than just access to cheaper 
labour. Immigrants are sometimes more productive than natives espe-
cially in cases where their admission into a country is based on skills and 
merit. In such cases, with more immigrants in the labour force employers 
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may anticipate higher productivity on average. This can drive the growth 
of jobs and increase the employment of also natives. The H-1B pro-
gramme in the US, for instance, admits only skilled foreigners with 
exceptional abilities and skills. Admissions through this programme are 
employment-based meaning that all individuals applying for an H-1B 
visa must already have a job and an employer who is willing to sponsor 
their immigration to the US. It is meant to fill skill-specific gaps and 
unlike other immigration programmes and entry channels, foreigners 
entering on an H-1B visa are screened for their qualifications and are 
selected based on productivity. There is evidence of a positive impact of 
high-skilled employment-based admissions on US productivity. Kerr and 
Lincoln (2010) find that increasing H-1B admissions in the US increases 
the amount of US patenting, especially for firms and cities that depend 
highly on the programme. Similar results are also found in Hunt and 
Gauthier-Loiselle (2010) for immigrants who are college graduates. Peri 
et al. (2015) attribute their finding of a positive effect of foreign-born 
STEM workers on wages of native college-educated workers across US 
metropolitan areas to a higher total factor productivity growth driven by 
these workers. Hunt (2011) shows that immigrants who first entered into 
the US on a student trainee or a work visa outperform natives in wages, 
patenting, publishing and other innovative activities, while those who 
arrived as permanent residents (mainly through the family unification 
programme) perform similar to natives. The high productivity of H-1B 
workers is also supported by evidence in Lofstrom and Hayes (2011) that 
this group of workers earns more than natives. Chassamboulli and Peri 
(2019) also find that immigrants on employment visas earn significantly 
more than skilled immigrants on family visas or skilled natives.

Another advantage that employers may gain from immigration is 
access to a larger supply of workers, readily available to work, which helps 
keep recruitment costs down, especially in sectors where the supply of 
native labour is relatively low. Enabling employers to hire foreign workers 
when they have difficulty finding native workers, helps them avoid long 
and costly search periods, keep hiring costs low and preserve their jobs or 
even expand. The main goal of the US temporary employment-based 
immigration system is exactly that. The H-1B programme, mentioned 
above, admits highly skilled foreigners to work in specialty occupations, 
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in which supply of workers is low. Foreigners are admitted through the 
H-1B programme on the basis of employers’ demand for their skills. Two 
other programmes, the H-2A and H-2B for agricultural and non-
agricultural workers, respectively, allow less educated foreigners, again on 
the basis of employers’ needs.

5.2.2	 �The Labour Market Effects 
of Immigration Policies

As mentioned above, the government cannot directly control the total 
number of immigrants. A change in immigration can be achieved through 
policies that either restrict immigrant entry (e.g. visa quotas) or increase 
immigrant exit (e.g. deportations). We show here that the various policies 
that can be used to reduce a certain group of immigrant workers can have 
different effects on labour markets, even if they produce exactly the same 
decrease in the number of immigrants.

A restrictive immigration policy can be direct, such as tighter visa quo-
tas, enforcement of deportations or shorter visa durations, or indirect, 
affecting immigrant entry or exit through its impact on foreigners’ incen-
tives to enter or remain in the country. Such indirect policies could be, 
for instance, restricting immigrants’ access to welfare benefits, restricting 
their right to employment in certain sectors and so on. Such policies can 
reduce the migration benefit and discourage foreigners from entering 
into the country or encourage those already in the country to return.

In a labour market with search frictions in which wages are the out-
come of bargaining, the latter indirect policies are likely to have less nega-
tive (or more positive) effects on job creation, compared to direct policies. 
In particular, policies that reduce immigrants’ value from staying in the 
country, especially while unemployed, will put downward pressure on 
their wage. They will make it costlier for immigrants to be unemployed 
and induce them to accept lower wages by worsening their bargaining 
position in wage setting. As shown in Eq. (5.2), and as discussed above, 
lower wages mean more profits for firms. Such indirect policies that 
reduce the migration incentive by putting downward pressure on immi-
grants’ wages, reduce immigrant entry (and increase exit), but increase 
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also the employers’ surplus from employing immigrants with a positive 
impact on incentives to post vacancies and create jobs. Direct policies, on 
the other hand, such as shorter visa durations or deportations, are more 
likely to have a negative effect on employers’ profits. What such policies 
effectively do is to increase the discount factor used to evaluate the value 
of a job that is occupied by an immigrant worker. In terms of Eq. (5.2), 
shorter visa durations or a higher return probability (for instance, due to 
enforcement of deportations) can be captured by an increase in the rate 
of separation sit, which affects the value of a match negatively, since a 
higher separation rate means that the match is expected to last less. By 
reducing the presence of immigrants in the labour force all types of 
restrictive policies reduce the weight 

u

u
iI

i

 put on the value of matching 

with immigrant worker, but direct policies may also decrease that value 
of a match with an immigrant worker JiI, while indirect policies may 
increase it. If for the reasons discussed above firms generate more surplus 
from employing immigrants than natives JiI > JiN, then shifting weights in 
Eq. (5.1) from JiI to JiN will lower employers’ profits and in turn job cre-
ation. But this negative job creation effect is likely to be smaller if this 
shift is achieved through indirect, instead of direct, policies.

The effects of immigration policies on job creation have been explored 
in Chassamboulli and Peri (2015). The question they ask is how to deal 
with the presence of a large number of illegal immigrants in the US. In 
particular, what policy should be used to reduce the presence of illegal 
immigrants in the US and how would this affect the US labour market. 
They develop a search model of two countries linked by migration flows 
representing the US and Mexico. In the model, unskilled workers from 
Mexico can find both legal and illegal opportunities to migrate to the 
US. The decision to take up such an opportunity depends on the benefit 
from migrating to the US, which in turn, depends on labour market 
conditions and immigration policies in the US. They analyse both direct 
policies, such as increasing border enforcement and increasing the fre-
quency of deportations, and indirect policies, such as increasing illegal 
immigrant’s cost of searching for a job, which could reflect for instance, 
limited access to benefits. However, they consider in addition, the alter-
native option of reducing illegal immigration through legalization. In 
line with Chassamboulli and Palivos (2014), in this study also 
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immigration benefits US firms by allowing them to pay a lower cost. 
More illegal immigrants actually encourage firms to create more unskilled 
jobs per unemployed worker, and increase the employment of unskilled 
natives. The skilled natives also benefit in terms of job creation and 
employment through complementarities in production. The relevant 
question then is which policy can reduce illegal immigration with the 
least negative effect on native workers. They find that the legalization of 
illegal immigrants is the only policy among those considered that does 
not have a depressing effect on the employment of native workers. This is 
because this policy, unlike the other policies, does not decrease total 
immigration. It decreases illegal immigration, but at the same time pro-
vides higher incentives for new immigrants to enter as their chances of 
becoming legal increase, and as a result, the total number of immigrants 
increases. The increased presence of legal immigrants helps firms main-
tain lower labour costs and create new jobs. It dominates over the depress-
ing effect of fewer illegal immigrants in the market.

We see here the importance of allowing in our analysis for immigra-
tion to be an equilibrium outcome, instead of treating it as an exogenous 
policy variable. To a large extent, the positive effect of a legalization pro-
gramme comes from its positive impact on entry incentives, which helps 
increase the inflow of new immigrants as the number of illegal immi-
grants decreases. Such effects are overlooked when considering exogenous 
decreases in the number of immigrants.

5.2.3	 �The US Immigration System

Studies of the effects of immigration in the US have typically focused on 
the two major entry channels, legal and illegal, or have focused mainly on 
unskilled immigration. But there are two main channels of legal entry 
into the US, family-based and employment-based, that admit not only 
unskilled but also skilled immigrants. The family-based immigration sys-
tem, introduced in 1965, was based on reuniting immigrant families 
while abolishing national-origins quota. While admission on a family 
visa is not skill selective, skilled foreigners are also admitted through this 
route. Employment visas, on the other hand, are targeted towards highly 
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skilled foreigners who are in high demand for US firms. Legal immi-
grants admitted on family visas can stay and work in the country indefi-
nitely while most of the employment immigrants are initially admitted 
on temporary work permits and may transition to a permanent residence 
status subsequently. Moreover, while family entries are not conditional 
on having a job in the US, all immigrants entering with a work permit 
must already have a job in the US, and unless they transition to perma-
nent residency, their stay in the US is conditional on having job. There 
are therefore reasons to expect that immigrants admitted through these 
two channels, although all legal, may influence the US labour market 
differently.

When it comes to their labour market effects, the employment-based 
system has two main advantages over the family-unification system. First, 
through the employment-based system US employers can gain access to 
a highly skilled labour force, readily available to work, without having to 
engage in time-consuming search in the US labour market. Second, 
admissions through the employment-based system are based on the 
demand for skills by US employers; workers entering on work permits are 
petitioned by their employers whereas those entering on family visas are 
petitioned by their relatives. Thus, employment immigrants are more 
selected on the productivity dimension, as supported by the evidence 
mentioned above that they receive higher wages and contribute more to 
innovation and productivity growth. Thus, considering only immigrants’ 
skill characteristics or only their legal status and not differentiating 
between family and employment immigrants may leave out important 
aspects for how immigration affects the US labour market.

Another distinctive characteristic of the US immigration system is its 
strong network dependence. It allows, in a sense, for legal migration to 
the US to be a “self-sustained” process, since opportunities for new entries 
through each of the two legal routes depend strongly on networks, which 
means incumbent immigrants. To be eligible for a family visa, a foreigner 
must have a relative who is a legal permanent resident of the US. This 
effectively means that admitting more immigrants generates more oppor-
tunities for future entries through the family unification route. A for-
eigner can apply for a permit to enter and work in the US only if he has 
already been offered a job in the US Such job offers are presumably made 
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available to workers abroad through referrals from their network of co-
ethnics who are legal residents of the US. This also means that as the 
network of legal immigrants expands, opportunities for entry through 
each of the two legal routes become more frequent. This feature of the US 
immigration system implies that small changes in immigration policies 
can have unintended long-run equilibrium effects, since networks and 
family linkage effects may increase substantially the immigration oppor-
tunities in the future. For instance, the introduction of the family-based 
immigration system in 1965 allowed over time the largest increase in 
immigrants in the US.

The only study that differentiates among the two most relevant chan-
nels of legal entry to the US and in addition accounts explicitly for the 
role of immigrant networks in generating opportunities for legal entry is 
Chassamboulli and Peri (2019). They develop a two-country economy 
that represents the US and the rest of the world and model in detail the 
three main immigrant entry routes to the US: illegal, family-based and 
employment-based. They also use a search and matching model to 
describe the labour market in which firms post vacancies for skilled and 
unskilled workers and unemployed workers search for jobs. An innova-
tion of their approach is that they allow for immigration from each entry 
route to be an equilibrium outcome reflecting entry incentives and net-
work effects. For instance, they can increase border enforcement to 
decrease illegal immigration, while leaving all other immigrant entry 
routes unchanged, and then examine what would happen in equilibrium 
to the other groups of immigrants. Similarly, they can decrease the 
approval rate of petitions for family unification entries and then analyse 
what would happen to employment-based entries and illegal entries. 
Hence, in their model immigration policies targeting one immigrant 
group will also affect natives’ outcomes through their impact on entry 
incentives and entry opportunities for other immigrant groups.

Chassamboulli and Peri (2019) find that the job creation effects of 
policies restricting any of the three entry routes are negative, but for dif-
ferent reasons. Unskilled family and undocumented immigrants allow 
firms to cut on labour costs by accepting lower wages than natives due to 
their worse outside options. Employment immigrants, on the other hand, 
receive higher wages than natives, but still generate larger surplus to firms 
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because their productivity per unit of wage is higher than that of skilled 
natives or family immigrants. Their higher productivity is owed to the 
fact that, unlike natives and other immigrants, they are selected based on 
ability. Interestingly, they find that although firms are almost indifferent 
between hiring skilled natives or skilled family immigrants, decreasing 
the approval rate of family admissions can have a depressing effect on job 
creation mainly because it reduces also employment-based admissions. 
With fewer family immigrants there are also fewer opportunities for 
highly skilled individuals to enter through on the job referrals. In fact, 
because the two legal routes depend strongly on networks, restricting any 
of the two routes turns out to have very similar negative job creation 
effects and very similar effects on the skill composition of immigrant 
labour force. Given that the job creation effects of all types of immigrants 
benefit natives, their analysis suggests that policy combinations that 
restrict one entry route but relax the other will be more beneficial to 
natives compared to purely restrictive policies that restrict one entry 
channel only.

5.3	 �Reducing Illegal Immigration Via 
a Temporary Visa Programme

The decreasing supply of native workers in low-skill sectors as they are 
becoming older and choosing to become more educated, together with 
the high demand for these low-skill labour services (e.g. in construction, 
landscaping, housekeeping etc.), may have resulted in recent decades in 
stronger pressures to hire undocumented immigrants, thereby also creat-
ing incentives for unskilled foreigners to seek entry into the US though 
illegal channels. By implementing policies that reduce illegal immigra-
tion while shifting toward a “merit-based” immigration system that 
grants permanent residency to more skilled and highly educated foreign-
ers, a number of sectors in the US economy that rely mainly on low-cost 
labour from low-skill and undocumented immigrants are expected to 
shrink, hurting this way the employment of also natives in these sectors. 
The low-skilled and undocumented immigrants provide, in addition, 
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important services that complement the work of more skilled natives. 
They also support the growth of sectors that employ mostly native work-
ers in jobs that require more skills and education. Thus, reducing their 
presence will also hurt the employment of natives in jobs requiring more 
skills. While the common perception is that some of the low-skill manual 
jobs freed up will be taken by native workers, as shown in Chassamboulli 
and Peri (2015), the negative job creation effects in low-skill sectors due 
to increasing labour costs and the negative impact on job creation in 
complementing sectors will dominate over this small positive effect.

Based on the studies discussed above, which explore the positive labour 
cost and productivity effects of different types of immigrants, the immi-
gration policies that benefit natives the most are not those that decrease 
immigration, but instead, those that change the composition of immi-
grants towards the types of immigrants that are most beneficial to natives. 
Chassamboulli and Peri (2015) show that the legalization of undocu-
mented immigrants provides the best alternative solution to the problem 
of reducing illegal immigration, because it maintains the supply of 
important low-skill and relatively cheaper labour services to US firms. 
Based on the results shown in Chassamboulli and Peri (2019), the 
employment-based visa programme is particularly valuable to US firms, 
so that a programme that replaces family-based with employment-based 
immigration is more beneficial to natives compared to a programme that 
reduces immigration overall.

In what follows, we explore an alternative policy combination that 
aims to reduce illegal immigration while avoiding the negative job cre-
ation effects. The policy that we explore attempts to offset the negative 
job creation effects of fewer illegal immigrants in the market by main-
taining the supply of low-skill foreign labour through a temporary 
employment programme. That is, we analyse a policy combination that 
eliminates illegal immigration, but introduces, at the same time, the pos-
sibility of hiring unskilled foreigners directly from abroad on temporary 
work permits. With the introduction of temporary work permits employ-
ers gain access to a large pool of low-skill foreigners who are available to 
work, presumably at a lower wage than natives, since their outside 
option—the option of searching for a job in their home country—yields 
a much lower return. The temporary visa programme helps to maintain 
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the advantage that employers gain from having access to cheaper labour, 
it maintains the supply of low-skill labour in the market and allows 
employers to save on recruitment costs. We examine whether these effects 
are strong enough to outweigh the negative job creation effects of reduc-
ing illegal immigration. We quantify these effects by simulating these 
policy changes in a two-country search model that represents the US and 
the rest of the world and accounts for the two main types of immigrant 
entry: illegal and legal. The model developed here borrows elements from 
Chassamboulli and Peri (2015, 2019).

5.3.1	 �The General Set-up

We describe here the main features of the model. Details of the equilib-
rium conditions and Bellman equations are described in the Appendix. 
The model consists of two countries: country 1 and country 2. Country 
1, which represents the US, offers better labour market prospects (wages 
and employment opportunities) than country 2, thus workers have 
incentive to migrate from country 2 (the rest of the world) to country 1 
(the US). Each period some of the individuals born in country 2 will 
migrate to country 1. The labour force of country 1 thus consists of both 
natives and immigrants. The size of the native labour force of country 1 
is normalized to 1 and it is divided into skilled workers of measure S and 
unskilled workers of measure 1 − S. The size of the native labour force in 
country 2 is of measure F and is also divided into skilled and unskilled 
workers of measures Fs and Fu, respectively. We keep the overall size of the 
labour force (native of country 1 and 2) constant by assuming that indi-
viduals from either country enter and exit the labour force at a common 
rate τ. New individuals enter the labour force as unemployed, all agents 
are risk neutral and discount the future at a common rate r equal to the 
interest rate, and time is continuous.

Migration to country 1 can be legal or illegal, and such opportunities 
arise as random events occurring at rates xL and xI, respectively. 
Opportunities for legal migration arise for both skilled and unskilled 
natives of country 2 at equal rates.4 Opportunities for illegal migration 
arise only for the unskilled natives of country 2, in line with evidence that 
most of the undocumented immigrants in the US are unskilled.5 There 
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are two labour markets in country 1, one for skilled and one for unskilled 
workers, each producing a different labour input. Skilled and unskilled 
immigrants (documented or not) enter the corresponding market and 
search for jobs. Illegal immigrants face the risk of deportation, while legal 
immigrants have the right to stay and work in country 1 indefinitely. 
Legal immigrants still have a positive probability of returning home for 
personal idiosyncratic reasons. Illegal immigrants face, in addition, the 
risk of deportation. Let dL and dI denote the instant return rate of legal 
and illegal immigrants, respectively. We set dI  >  dL and the difference 
between the two is the deportation risk.

Besides migrating to country 1 in order to search for a job, an unskilled 
native of country 2 can also apply for a permit to enter and work in coun-
try 1 temporarily, provided that he has found an employer in country 1 
who is willing to offer him a job. To be qualified for a work permit an 
individual must have a job in country 1. Thus, all individuals entering on 
work permits enter with a job and do not have to search for a job in the 
market. We assume that a firm in the unskilled sector of country 1 hires 
a temporary worker from country 2 at rate xT. This may reflect both the 
rate at which opportunities to hire a temporary worker arise, but also the 
rate at which petitions for temporary work permits are approved. To hire 
a temporary worker from abroad the firm does not have to post a vacancy 
and search for a worker. Instead, it just expands, by hiring the new tem-
porary worker and creating a new temporary job. The advantage of tem-
porary work permits is that firms can expand by gaining access to 
unskilled workers from abroad, who are readily available to work, with-
out having to engage in time-consuming search for such workers in the 
local labour market. For workers on temporary work permits, stay in 
country 1 is conditional on having a job in country 1. They return home 
at rate dT, reflecting the end of their employment contract, the expiration 
of their work permit or other personal reasons.

The total labour force of country 1 thus consists of natives (N) and 
immigrants, legal (L) and illegal (I) and temporary workers (T) and is of 
size 1 + N + L + T. The total number of workers who are natives of coun-
try 2 that remain in country 2 is of measure F − I − L − T. All illegal 
immigrants and temporary workers are unskilled, while legal immigrants 
can be skilled (LS) or unskilled (LS) so that L = LS + Lu.
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5.3.2	 �Workers and Firms

There are three sectors in country 1: two intermediate sectors that pro-
duce intermediate goods Yu and Ys using “unskilled” and “skilled” labour, 
respectively, and the final sector. The production technology in the inter-
mediate sector is linear so that the number of units produced equals the 
number of respective workers employed. The two intermediate inputs are 
non-storable. Once produced, they are sold in competitive markets and 
are assembled for the production of country 1’s final good (Y), the 
numeraire. The production of the final good is given by:

	
Y xY x Ys u= + -( )éë ùû

r r r1
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(5.3)

where x is a positive parameter that governs income shares and ρ deter-
mines the elasticity of substitution between the two inputs. It implies 
diminishing marginal products and complementarity between the two 
inputs. Since the two intermediate inputs are sold in competitive mar-
kets, their prices, ps and pu will be equal to their marginal products, that is:
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For simplicity, and since our focus here is on illegal immigration, we 
do not differentiate between the two main legal avenues for skilled immi-
gration to the US, the family and the employment. We do, however, take 
into account that some of the skilled legal immigrants of country 1 (the 
US) are admitted on employment visas, meaning that they are screened 
for their occupational qualifications and abilities and thus are selected 
more on the productivity dimension, compared to skilled natives. We 
account for this by assuming that each skilled native produces one unit of 
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the intermediate input, while each skilled immigrant produces λ  >  1 
units. In the numerical experiments that follow, we calibrate the value of 
λ by matching the wage difference between skilled legal immigrants and 
skilled natives and this parameter turns out to be larger than one. 
Unskilled workers, on the other hand, are all equally productive. They all 
produce one unit of the intermediate input. Given a linear production 
technology for each of the two intermediate inputs, we can write, 
Yu = euL + euN + euI + T and Ys = λesL + esN, where eij denotes the number of 
employed workers of skill type i = [s, u] with s = skilled, u = unskilled and 
status j = [N, L, T] with N = native, L = legal and I = illegal.

5.3.3	 �Search and Matching

In each of the two labour markets (skilled and unskilled), unemployed 
workers and job vacancies are matched via a stochastic technology 
M(ui, vi); where ui and vi denote, respectively, the number of unemployed 
workers and vacancies of skill i. We can write the job finding and job fill-

ing rates in each market i as 
M u v
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=  is tightness in market i and m′(θi) > 0 while q′(θi) < 0.6 In 

each market there is free entry of firms that drives the value of posting a 
vacancy to zero. That is, firms post vacancies until all rents are exhausted. 
Each firm opens one vacancy and hires one worker. Vacancies of each skill 
type are open to both natives and immigrant workers with those skills. 
Hence, natives and immigrants in market i all find jobs at the common 
rate m(θi).

Unemployed workers receive a flow of income bi, representing the oppor-
tunity cost of employment. In addition, unemployed legal and illegal immi-
grant workers pay a search cost πL and πI, respectively and πI > πL. This 
means that immigrants’ and especially illegal immigrants’ flow value while 
unemployed is lower than that of natives. We account for the fact that legal 
immigrants have access to significantly fewer benefits than US citizens, 
especially when unemployed. Undocumented immigrants’ flow value while 
unemployed is even lower (i.e. their search cost is even higher) because they 
cannot access any unemployment insurance. The cost of maintaining a job 
vacancy is ci, representing the recruitment cost.
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The flow revenue to an unskilled firm from matching with an unskilled 
worker (native or immigrant) is pu (given in Eq. (5.5)). A skilled firm 
generates revenue ps (given in Eq. (5.4)) when matched with a skilled 
native worker and λps when matched with a skilled immigrant worker. 
When a vacancy and a worker are matched, they bargain over the division 
of the match surplus. The worker’s type as well as the revenue that results 
from a match are known to both parties. The wages, denoted as wij, differ 
by skill type i and status j = [N, L, I, T ] (native, legal, illegal, and tempo-
rary worker), and are determined by Nash bargaining between the two 
parties over the match surplus. Once the wage is agreed, production com-
mences immediately. Matches dissolve at rate si. In the event of a separa-
tion, the worker joins the pool of unemployed, the job becomes vacant, 
and both start searching for a new match.

5.3.4	 �Optimality Conditions and Free Entry

At each point in time, a worker is either employed (E ) or unemployed 
(U), while a vacancy may be either filled ( J ) or empty (V ). We use the 
notation Eij; Uij; Jij and Vij to denote the present discounted value associ-
ated with the state where a worker is employed, a worker is unemployed, 
a job is filled and a job is vacant, where i = [s; u] and j = [N; I; L; T ]. Note 
that we can drop the subscript j from Vij, since a type−i vacancy is open 
to any worker of skill type i, immigrant or native and is therefore described 
by the same Bellman equation. We can also drop the subscript i whenever 
j = [I, T], since all illegal immigrants and temporary workers are unskilled. 
The full set of Bellman equations that describe the optimal behaviour of 
workers and firms in country 1 is in the Appendix.

A second set of equilibrium conditions is that of free-entry of firms in 
each of the two labour markets. Firms open vacancies up to the point that 
an additional one has zero expected value. In equilibrium this implies the 
following two conditions:

	
V i s ui = = [ ]0 ;

	
(5.6)
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Wages are then determined by Nash bargain between the firm and the 
worker. The outside options of the firm and the worker are the value of a 
vacancy (i.e. of searching for a worker) and the value of being unem-
ployed (i.e. of searching for a job), respectively. Let Sij denote the surplus 
of a match between a vacancy of skill type i and a worker of status j. With 
Nash-bargaining the wage is set to a level such that the worker gets a 
share β of the surplus, where β represents the relative bargaining power of 
workers, and the share 1 − β goes to the firm. This implies the following 
six equilibrium conditions:

	
b b kk k k k kS E U S J V i s u N Li i i i i i= - -( ) = - = [ ] = [ ], , ,1 ; ;
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Notice that for workers on temporary work permits the outside option 
is the value of searching for a job in country 2, Uu

2  (and not in country 
1), because these workers’ stay (or entry) in country 1 is conditional upon 
having a job in country 1. If an agreement is not reached and they are not 
offered a job in country 1, they will be denied a work permit and they 
will have to search for a job in country 2. For the rest of the workers, 
whose stay in country 1 is unconditional, the outside option is the respec-
tive value of searching for a job in country 1.

5.3.5	 �The Immigration Decision and Inflows

A worker will take up an opportunity to migrate to country 1 if the ben-
efit exceeds the cost. Each time an immigration opportunity arises the 
worker draws a migration cost, z, from a distribution with CDF F(z) and 
support [ ]z z, . We assume that only the unemployed natives of country 
2 are actively searching for opportunities to migrate illegally, so such 
opportunities arise only for the unskilled natives of country 2 who are 
unemployed. We also assume that only unemployed workers are willing 
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to act upon opportunities to migrate legally. Since all workers deciding 
whether to migrate or not, either legally or illegally, are unemployed, 
their benefit from migrating is the difference between their value of 
searching for a job in country 1 and their value of being unemployed 
(searching for a job) in their home country. Note that all new immigrants 
(legal or illegal) enter without a job and must search for a job in the mar-
ket. An unskilled individual whose migration cost is z will take advantage 
of an opportunity to enter illegally into country 1 only if U U zI u- >2 . 
Likewise, a type−i native of country 2 will migrate legally only if 
U U ziL i- >2 . The threshold costs, denoted as zI  and ziL  and represent-
ing the highest cost a worker is willing to pay in order to obtain illegal or 
legal entry into country 1, are defined by the following conditions:

	
z U UI I u= - 2

	
(5.10)

	
z U U i s uiL iL i= - = [ ]2 , ;

	
(5.11)

These threshold immigration costs give the three rates F z F zI uL ( ) ( ),  
and F zsL( )  at which natives of country 2 take up opportunities to 
migrate, illegally or legally. Changes in wage and unemployment condi-
tions, as well as changes in immigration policies in country 1, will affect 
these threshold costs and in turn the inflows of legal and illegal immigrants. 
Let ui

2 denote the number of unemployed workers of skill type i = [s; u] 
in country 2. Inflows of illegal immigrants are given by x u F zI u I

2
( )  

and inflows of legal immigrants of skill type i by x u F zL i iL
2
( ).

Notice that all the conditions of country 2 that can influence the deci-
sion to migrate and the flow of migrants from country 2 to country 1 are 
summarized in only two values: the value of searching for a job Ui

2 and 
the number of unemployed individuals ui

2. The value of searching for a 
job reflects all home-country labour market conditions that may influ-
ence the benefit of migrating, such as wages, employment opportunities 
and so on, while the number of unemployed gives the pool of potential 
migrants to country 1. A detailed description of the labour market of 
country 2 is therefore not necessary. Since our focus is on the impact of 
immigration policies in country 1, we can simply focus on only these two 
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values. Further, for simplicity we take these two values as given. The 
underlying assumption is that labour market conditions in country 2 are 
independent of immigration and labour market conditions in country 1.

5.3.6	 �Immigrant Stocks and Unemployment Rates

The last set of equilibrium conditions are the steady-state conditions for 
the numbers of legal immigrants, skilled (Ls) and unskilled (Lu), the num-
ber of illegal immigrants (I), the number of temporary workers (T) and 
the numbers of unemployed workers of each type in country 1: usN and 
uuN are skilled and unskilled natives in country 1, usL and uuL are skilled 
and unskilled legal immigrants and uI are illegal immigrants. The formal 
conditions defining these steady-state variables (by equating flows in to 
flows out of each state) are given in the Appendix. We can write the 
steady-state conditions for unemployed and immigrants as follows:
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We see from Eqs. (5.12)–(5.15) that the unemployment rates decrease 
with the matching probability m(θi). A policy that decreases θi, and in 
turn, the matching probability m(θi), will increase natives’ unemploy-
ment rate. Also it can be easily verified by inspecting expressions (5.16)–
(5.19) that the equilibrium numbers of workers of each type depend 
negatively on the return probabilities (dI, dL and dT), positively on the 
rates of entry opportunities (xI, xL and xT), and in the case of legal 
and illegal immigrants also positively on the threshold migration costs 
( zI  and ziL ). Any economic and policy factor that increases the value of 
searching for a job in country 1 relative to country 2 (i.e. increases the 
threshold migration costs) encourages immigration and increases the 
equilibrium numbers of immigrants in country 1.

5.3.7	 �Key Conditions and Mechanisms

The job creation condition in the unskilled market can be written as:
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Where uu = uuN + uuL + uI is the total number of unemployed workers 
searching for unskilled jobs. Given πI > πL > 0 there is reason to expect 
that JI > JuL > JuN. In fact, as can be verified by inspecting Eqs. (5.57), 
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(5.59) and (5.60) in the Appendix, this will be the case as long as the 
deportation risk of illegal immigrants and the return probability of legal 
immigrants are small enough. On the one hand, the higher search cost of 
immigrants implies that their wages are lower, which increases the firm’s 
surplus from employing them. On the other hand, the expected duration 
of a match with an immigrant worker is shorter, due to returns and 
deportations. Firms benefit more from employing immigrants when their 
outside option is smaller, but also when the probability of a match break 
due to returns is smaller.

If JI > JuL > JuN, then removing illegal immigrants from the market will 
shift weights in the right-hand-side of Eq. (5.20) from JI to JuL and 
JuN with a negative impact on the expected profits of a new unskilled job. 
However, it will also reduce the relative supply of unskilled labour and 
thus increase the price of the unskilled input pu, with a positive impact on 
the expected profits of firms. This is the standard channel present also in 
the canonical model. Hence, the overall impact on unskilled job creation 
is in general ambiguous and depends on which of the two effects domi-
nates. But the skilled workers will be definitely hurt, in terms of both 
employment and wages, by the removal of undocumented immigrants 
from the market, because their marginal product, and thus the price 
ps will decrease. Again, this is the complementarity effect present also in 
the canonical model. Firms in the skilled market will react to the decrease 
in ps  by opening fewer vacancies per unemployed worker, that is by 
decreasing θi. This will in turn lower the matching probability m(θi), will 
increase the unemployment rate of skilled natives and will force them to 
accept lower wages as their outside option worsens due to their lower job 
finding probability.

A policy combination that replaces illegal immigrants with legal 
unskilled immigrants or temporary workers prevents the relative supply 
of unskilled labour and thus the price of the skilled labour input ps from 
falling. It thus helps repress the negative effects on skilled native workers. 
When it comes to unskilled natives, however, it is not clear cut that they 
will be better off when the supply of competing foreign workers remains 
unchanged. They will be better off only when the unskilled foreigners 
replacing illegal immigrants generate a significantly larger positive job 
creation effect, large enough to outweigh the negative effect on the price 
of the unskilled labour input.
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As discussed above, allowing for the option to hire unskilled foreign 
workers directly from abroad, without having to go through costly search 
in the market, increases the expected profits of firms. To see this more 
clearly, consider the case where dI = dL = 0 so that immigrants legal and 
illegal and natives differ only with respect to search costs. Substituting the 
expressions for JI, JuL and JuN (given by Eqs. (5.57), (5.59) and (5.60) in 
the Appendix) in (5.20) we get:
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Evidently, when xT > 0 the expected surplus from a new job increases, 
since firms anticipate that they will be able to expand by hiring a tempo-
rary worker from abroad, which yields surplus JT without having to pay 
additional recruitment costs. If this benefit is large enough to dominate 
over the negative competitive pressure from the new temporary workers 
on pu, then unskilled natives also will be better off when the policy imple-
mented is not purely restrictive, but replaces instead illegal immigrants 
with temporary workers. It should also be noted that the firms’ surplus 
from employing temporary workers, JT, is higher the longer the duration 
of temporary work permits, and the lower the wage of temporary work-
ers. The latter depends, in turn, on the value of searching for a job in 
country 2, which as mentioned above, reflects the outside option of tem-
porary workers (see Eq. (5.61) in the Appendix). Given that some 
unskilled natives of country 2 are willing to pay the migration cost in 
order to enter illegally into country 1 and search for a job there (i.e. given 
zI > 0), then from Eq. (5.10) it must be the case that U UI u> 2, which 
ensures that illegal immigrants have a better outside option and thus can 
bargain for higher wages than temporary workers. This points to signifi-
cant gains from employing temporary workers for unskilled firms. But 
still, we need to take into account the negative competitive pressure on pu 
before reaching any conclusion.
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5.3.8	 �Policy Experiments

In this section, we simulate the effects on natives’ labour market out-
comes (wages, unemployment rate and net income) of different immigra-
tion policies aiming to reduce illegal immigration. The parameter choice 
is summarized in Table 5.2 in the Appendix. Our parameter choice fol-
lows closely the parameterization in Chassamboulli and Peri (2019), 
which aims to match as closely as possible moments of the data for the 
2010–2015 average. Country 1 represents the US and we consider 
Mexico as the main country supplying low skilled immigrants and China 
and India as the two main countries supplying high skilled immigrants. 
Our measures of Fu and Fs, are therefore the unskilled Mexican labour 
force and the skilled Indian and Chinese labour force, respectively. 
Likewise, to calculate our measures of uu

2  and us
2 we use the unemploy-

ment rate of unskilled workers in Mexico and the unemployment rates of 
skilled workers in India and China. We define as skilled a worker who has 
at least some college education and unskilled workers are those with no 
college education. We assume that the CDF of the immigration cost, 
F(z), is uniform. Finally, we use a Cobb-Douglas matching function, 
M v u i s ui i i= = [ ]-x e e1 , , , where ξ is the matching efficiency parameter.

We consider first a “restrictive” policy that eliminates all undocu-
mented immigrants from the unskilled market (i.e. 100% decrease in I). 
Notice that because we eliminate all illegal immigrants from the market, 
the policy used, that is, whether increased deportations (increase in dI), 
reduced benefits (decrease in πI) or border enforcement (decrease in xI), is 
not important for the results obtained; any policy has the same impact 
because there are no illegal immigrants left behind, so whether their 
wages are lower or their return probability higher does not matter for the 
firms’ profits. We then consider a combination of policies that reduce 
illegal immigration, on the one hand, but allow entry of unskilled for-
eigners through temporary work permits, on the other hand, so that the 
total number of unskilled foreigners remains unchanged. In the baseline 
parameterization we set xT  =  0, meaning that there are no temporary 
work permits for unskilled foreigners. We then examine what happens 
when we eliminate illegal immigration, but increase xT so that the total 
supply of unskilled foreign labour remains the same. We also explore an 
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alternative policy combination of reducing illegal immigration but 
increasing opportunities for unskilled foreigners to enter through the 
legal route (i.e. increasing xL but only for the unskilled foreigners) so that 
total unskilled immigration remains the same.

The results are shown in Table 5.1. Removing all illegal immigrants 
from the US labour market has a depressing effect on both skilled and 
unskilled natives in terms of job creation. The unemployment rate of 
both types of native workers increases. The marginal product of unskilled 
natives increases as the supply of low-skill labour decreases. This means a 
higher price for the unskilled labour input, which raises firms’ profits. 
But at the same time, without the undocumented immigrants in the mar-
ket, firms expect to pay higher wages on average. This depressing effect 
dominates over the positive price effect and firms react by reducing job 
openings per unemployed worker. The resulting decrease in the produc-
tion of the unskilled labour input, which complements the production of 
the skilled labour input, lowers also the price of the skilled labour input. 
As a result, firms in the skilled sector also open fewer vacancies per 

Table 5.1  Results of policy experiments

Eliminate illegal 
immigrants

Replace illegal with 
legal immigrants

Replace illegal immigrants 
with temporary workers

Tightness
θs −6.43 −1.07 3.18
θu −17.88 −16.54 7.73
Unempl. rates


sNu 2.82 0.45 −1.31


uNu 6.71 6.15 −2.48
Wages
wsN −1.82 −0.30 0.90
wuN 4.93 0.35 8.95
Net income
Y −1.48 −0.70 1.08


1Y −2.47 −1.29 1.55

The entries in the Table represent the percentage effects of three policy 
experiments on market tightness (first 2 rows), natives’ unemployment rates 
(next 2 rows), natives’ wages (next 2 rows) and natives’ net income (last 2 rows). 
Column 1 shows the effects of eliminating illegal immigrants, column 2 shows 
the effects of replacing illegal immigrants with legal unskilled immigrants, and 
column 3 shows the effects of replacing illegal immigrants with temporary workers
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unemployed worker. The impact on wages follows that on prices. The 
wage of skilled natives decreases because their marginal product decreases 
but that of unskilled natives increases because their marginal product 
increases. But the positive effect on unskilled wages is not enough to 
outweigh the negative employment effects on both types of natives. The 
net income of natives decreases.

Replacing illegal immigrants with legal unskilled immigrants does lit-
tle to improve the effects on natives’ labour market outcomes, and espe-
cially the effects on unskilled natives. This policy combination helps to 
maintain the supply of unskilled labour which keeps the marginal prod-
uct of skilled labour from falling too much. The negative impact on 
skilled job creation is smaller in this case, which implies also a smaller 
increase and decrease, respectively, in the unemployment and wage rate 
of skilled natives. The unskilled natives, on the other hand, benefit much 
less from this shift in the composition of low-skill immigrants towards 
legal immigrants. It helps to keep the expected labour cost for firms in the 
unskilled sector lower, since unskilled legal immigrants also receive lower 
wages than natives. But it also prevents the price of the unskilled labour 
input from increasing. The negative labour cost effect is smaller in this 
case, but so is the positive price effect, implying almost the same negative 
effect on unskilled job creation as a purely restrictive policy that elimi-
nates illegal immigration only.7

Among the three policies considered, the only one generating positive 
job creation effects for both types of native workers is the one that replaces 
illegal immigrants with temporary workers. Allowing for the option to hire 
unskilled foreigners to replace the undocumented in the market increases 
the profits of firms in the unskilled market considerably. Unskilled jobs 
generate a significantly larger surplus, which also explains why unskilled 
natives’ wages increase significantly. As the match surplus expands, the 
share of surplus that goes to the worker also expands. Expected profits from 
opening vacancies in the unskilled market increase and firms open more 
vacancies per unemployed worker. The unskilled unemployment rate also 
decreases. As the unskilled sector expands, and the production of the 
unskilled labour input increases, the price of the skilled labour input also 
increases. Job creation in the skilled market also expands, and skilled natives 
benefit both in terms of wages and employment.
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�Appendix

�Model Details

�Bellman Equations

The Bellman equations describing the values of job vacancies for unskilled 
and skilled workers in country 1 are as follows:
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Next, the value of a job depends on the type of worker filling the job:

	
rJ p w s V JsN s sN s s sN= - + +( ) -[ ]t

	
(5.24)

	
rJ p w x J s V JuN u uN T T u u uN= - + + +( ) -[ ]t

	
(5.25)

	
rJ p w s d V JsL s sL s L s sL= - + + +( ) -[ ]l t

	
(5.26)

	
rJ p w x J s d V JuL u uL T T u L u uL= - + + + +( ) -[ ]t

	
(5.27)

	
rJ p w d V JT u T T u T= - + +( ) -[ ]t

	
(5.28)

	
rJ p w x J s d V JI u I T T u I u I= - + + + +( ) -[ ]t

	
(5.29)
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The value of unemployment for each worker type satisfies:

	
r U b m E U i s uiN i i iN iN+( ) = - ( ) + -[ ] = [ ]t q , ,

	
(5.30)

	
r U b m E U d U UiL i L s iL iL L i iL+( ) = - + ( ) -[ ]+ -éë ùût p q 2

	
(5.31)

	
r U b m E U d U UI u I u I I I u I+( ) = - + ( ) -[ ]+ -éë ùût p q 2

	
(5.32)

There is no value of being unemployed in country 1 for an immigrant 
on temporary work permit, since, as already mentioned, stay in country 
1, in this case, is conditional on having a job. All immigrants on tempo-
rary work permits are employed, otherwise they must return home.

Finally, the value of being employed in steady state is given by the fol-
lowing five conditions relative to each country and worker type:

	
r E w s U E i s uiN iN i iN iN+( ) = + -[ ] = [ ]t , ,

	
(5.33)

	
r E w s U E d U EiL iL i iL iL L i iL+( ) = + -[ ]+ -éë ùût 2

	
(5.34)

	
r E w s U E d U EI I u I I I u I+( ) = + -[ ]+ -éë ùût 2

	
(5.35)

	
r E w d U ET T T s T+( ) = + -éë ùût 2

	
(5.36)

�Steady-State Conditions

By equating the outflow of immigrants of each type, which includes 
returns to the home country and labour force exits, to the inflow of new 
immigrants into each group we obtain the steady-state conditions for the 
number of legal immigrants, skilled and unskilled, Ls and Lu, respectively, 
the number of temporary workers, T, and the number of illegal immi-
grants, I:
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d L x u F zL i L i iL+( ) = ( )t 2



	
(5.37)

	
d T x e e eT T uN uL I+( ) = + +( )t

	
(5.38)

	
d I x u F zI I u I+( ) = ( )t 2



	
(5.39)

where euL  =  Lu  −  uuL  is the number of unskilled legal immigrants 
that are employed, eI = I − uI  is the number of unskilled illegal immi-
grants that are employed and euN = 1 − S − uuN is the number of unskilled 
natives that are employed.

The conditions for the steady-state unemployment of natives (usN and uuN), 
legal immigrants (usL and uuL) and illegal immigrants (uI) are as follows

	
t q tS s S u m us sN s sN+ -( ) = ( ) +( ) 	

(5.40)

	
t q t1 1-( ) + - -( ) = ( ) +( )S s S u m uu uN u uN 	

(5.41)

	
s L u x u F z m d ui iL iL L i iL i L iL-( ) + ( ) = ( ) + +( )2

 q t
	

(5.42)

	
s I u x u F z m d uu I I u I u I I-( ) + ( ) = ( ) + +( )2

 q t
	

(5.43)

�Wages

Using the Bellman Eqs. (5.22)–(5.36), the free-entry conditions (5.6), 
the Nash bargaining conditions (5.7)–(5.9) and the immigration condi-
tions in (5.10) and (5.11), we can solve for the equilibrium wage rates:

	
w p b m SsN s s s sN= + -( ) + ( )éë ùûb b b q1

	
(5.44)

	
w p x J b m SuN u T T u u uN= +[ ]+ -( ) + ( )éë ùûb b b q1

	
(5.45)
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w p b m SsL s s L s sN= + -( ) - + ( )éë ùûbl b p b q1

	
(5.46)

	
w p x J b m SuL u T T u L u uN= +[ ]+ -( ) - + ( )éë ùûb b p b q1

	
(5.47)

	
w p x J b m SI u T T u I u I= +[ ]+ -( ) - + ( )éë ùûb b p b q1

	
(5.48)

	
w p r UT u u= + -( ) +( )b b t1 2

	
(5.49)

�Value of a Job

Setting Vi = 0 in (5.24)–(5.29), we get:
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Apparently, the values of jobs to the firms increase with the worker’s 
productivity and decrease with the worker’s break up probability and 
wage, while the possibility of hiring a temporary worker increases the 
value of unskilled jobs.

Substituting the equilibrium wages (given in Eqs. (5.44)–(5.49)) into 
the equations above and using the Nash bargaining conditions in (5.7)–
(5.9) we can write:
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�Net Income

The net income of natives is given by the following expression:

	
Y Y b u b u c v c v w e w e w e w Ts sN u uN s s u u sL sL uL uL I I T= + + - - - - - -

	

The expression above assumes that employers are natives and it shows 
that net income to natives includes total wage income to natives plus 
unemployment income to natives minus the cost of vacancy posting and 
the wages paid to immigrants. An alternative definition can be obtained 
by omitting the natives’ unemployment income.

	
 Y Y b u b us sN u uN1 = - +

	

�Parameterization of the Model

Table 5.2  Parameterization and matched moments

From the literature
ϵ = 0.5 Petrongolo and Pissarides (2001)
β = 0.5 Satisfies the Hosios (1990) condition
ϱ = 0.5 Ottaviano and Peri (2012)
z = 0 Normalization

dL = 0.0023 Chassamboulli and Peri (2015)
dI = 0.0039 Chassamboulli and Peri (2015)
ss = 0.032 Chassamboulli and Peri (2015)
su = 0.024 Chassamboulli and Peri (2015)
xT = 0 Benchmark case

Measured from the data
r = 0.004 The monthly interest rate
τ = 0.00072 The growth rate of the population
S = 0.604 The share of skilled labour force in the US
us
2 = 0.067 Average skilled unemployment rate in China and India
us
2 = 0.036 Unskilled unemployment rate in Mexico

Fs = 0.562 Skilled labour force of India and China/US native labour force
Fu = 0.323 Unskilled labour force of Mexico/US native labour force

Jointly calibrated to match moments of the data
α = 0.699 The skilled wage premium in the US of 78%

(continued)
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ξ = 0.125 The vacancy to unemployment ratio in the US of 0.62
bs = 0.439
bu = 0.231

The ratio of unemployment to employment income of 0.71 for 
both skill types (Hall and Milgrom 2008)

The US wage ratio between:
λ = 1.16
πL = 0.183
πI = 0.389

1. Skilled natives and skilled immigrants of 0.92
2. Unskilled natives and legal-unskilled immigrants of 1.173
3. Illegal (unskilled) immigrants and unskilled natives of 0.8

cs = 0.0165
cu = 0.0440

The employment rates of skilled and unskilled native workers
In the US: 0.84 and 0.67

x
z
II = 0.0065 ¥ The ratio of illegal immigrants to the US native labour force of 

0.07
x
z
L = 0.0016 The ratio of legal immigrants to the US native labour force of 

0.12
dT = 0.0833 Average duration of a temporary worker visa is 12 months 

(benchmark case)
=2 7.83uU = 24sF sU U
=2 22.66sU = 24uF uU U

From Chassamboulli and Peri (2019)
¥ Under the assumption that the distribution of immigration cost if uniform over 

[0, z–
–

], the individual values of xI, xL, and z–
–
 do not matter. What only matters is 

the values of Ix

z
 and Lx

z
. We therefore match those

Table 5.2  (continued)

�Sensitivity Checks

In the benchmark parameterization we set the duration of work permits 
to 12  months. In Table  5.3 below we examine how the results of the 
policy combination of replacing illegal immigrants with temporary work-
ers change when the duration of work permits changes. The effects are 
robust to changes in the duration of work permits, since in all cases con-
sidered, both types of natives benefit in terms of job creation. We see that 
the positive job creation effect on unskilled workers decreases as the dura-
tion increases, mainly because with longer duration of work permits the 
inflow of temporary workers necessary to replace illegal immigrants is 
smaller. This means that opportunities to hire temporary workers are less 
frequent (i.e. xT is smaller), which implies, in turn, that firms’ benefit less 
from the introduction of the temporary-worker programme.
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Notes

1.	 Firms produce labour inputs by employing workers. The inputs they pro-
duce are then sold in competitive markets. Because markets are competi-
tive, the price of the labour input, which represents the firm’s revenue 
from operating the job is the worker’s marginal product.

2.	 In the United States, for example, not all legal immigrants qualify for 
unemployment benefits extending beyond the period of 26 weeks and are 
paid during recessions by the federal government. Moreover, since the 
Personal Responsibility and Work Opportunity Reconciliation Act 
(PRWORA) of 1996 many federal government benefits (Food stamps, 
TANF, AFDC and others) were restricted to US citizens only. In some 
states some of these benefits were reinstated in the 2000s, but not all of 
them. Overall, immigrants in the US, even the legal ones, either on tem-
porary visas or permanent residency, have access to significantly fewer 
benefits than US citizens, especially when unemployed.

3.	 Several other papers (e.g. LaLonde and Topel 1991; Kerr and Kerr 2011) 
show that immigrants are paid less than natives even after controlling 
for other observable productivity determinants such as education and 
language.

4.	 Most legal immigrants in the US are on family unification visas. A for-
eigner, irrespective of his skill level, can apply for a family visa as long as a 
member of his family is a legal permanent resident of the US and those 

Table 5.3  Sensitivity analysis with respect to the duration of work permits

Duration 
6 months

Duration 12 months 
(benchmark)

Duration 
36 months

Tightness
θs 3.18 3.22 3.03
θu 7.73 8.67 4.40
Unempl. rates


sNu −1.31 −1.32 −1.25


uNu −2.48 −2.77 −1.44
Wages
wsN 0.90 0.91 0.86
wuN 8.95 9.17 8.14
Net income
Ys 1.08 1.08 1.06


1Y 1.55 1.58 1.45
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admitted are not selected based on skills. Given this, we think it is reason-
able to assume that opportunities for legal entry arise at the same rate for 
both skilled and unskilled foreigners.

5.	 According to estimates reported by the Migration Policy Institute in 
2012, more than 80% of undocumented immigrants in the US had at 
most a high school degree.

6.	 The function M(ui, vi) exhibits the standard properties: it is at least twice 
continuously differentiable, increasing in its arguments, exhibits constant 
returns to scale and satisfies the Inada conditions.

7.	 Compared to a legalization programme, this policy is less beneficial to 
native workers because it keeps the total number of immigrants that same. 
With a legalization programme, the entry of new illegal immigrants 
increases, and they are then legalized to keep the number of illegal immi-
grants low. As a result, although illegal immigration decreases, total immi-
gration increases.
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