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Abstract

The purpose of this paper is to investigate the direct impact of immigration on natives’ wages and employment
in France, where the labour market institutions are particularly inflexible. In accordance with the fact that wages
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wages. However, the results provide evidence of an adverse and significant impact on natives’ employment. Firstly,
estimates point out the crucial role of the labour market imperfections in determining the immigration effects on
natives’ outcomes. Secondly, these results suggest a displacement of natives by immigrants, the origins of which lie in
the supply side of the labour market. Indeed, immigrants, especially foreign immigrants, have specific characteristics
in terms of reservation wage and bargaining power which lead them to accept lower wages and harder working
conditions than natives. Therefore, employers have an incentive to displace natives by immigrants. Finally, the
heterogeneity of the immigrant population is used to show that the depressive impact of immigration on natives’
employment is completely attributable to foreign and no naturalized immigrants.
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1 Introduction

labour market rigidities are prevalent in continental European countries, especially in France which is characterized

by wage that are completely inflexible downwards (Card, Kramarz & Lemieux, 1999). Indeed, French labour

market institutions differ in many important aspects from the labour market in the United States, such as high

unemployment benefits, a minimum wage and high unions coverage ; so that we might expect immigration to have

very different effects on natives’ outcomes (wages and employment).

In a standard competitive model, an increase in the supply of foreign labour reduces the wage as well as the

employment of natives, and raises total employment. This theoretical result has been empirically validated by an

influential article by George Borjas (2003), in which he concluded that immigration significantly reduces natives’

wages in the United-States. However, if the institutional framework prevents wages from adjusting to a labour

supply shock, then quantities should overreact ; resulting in increased unemployment in the economy. For instance,

the strong relation between the labour market imperfections and the impact of immigration on employment is

stressed by Angrist and Kugler (2003). For a panel of European Economic Area countries for 1983-1999, those

authors show firstly that labour market rigidities cause adverse employment effects. Secondly, their theoretical

framework and empirical results mainly suggest that reduced flexibility is likely to increase the negative immigra-

tion impact on equilibrium employment of natives. This finding echoes the results of Glitz (2006) who investigate

the German labour market impact of immigration. In accordance with the fact the wage structure tends to be much

more rigid in Germany, he finds evidence of adverse employment effects but no detrimental effects on average wages.

Those previous findings suggest that immigrants and natives are substitutes in production. In fact, if they were

complements, even with downward wage rigidity, a labour supply shock induced by immigration should lead to a

positive effect on wages and employment of natives. Depending on the degree of substitution between natives and

immigrants, the effects of immigration on the labour market outcomes of natives are theoretically undetermined.

Besides, there exists no empirical consensus on the question whether immigrants and natives are substitutes or not,

and therefore on the immigration impact on natives’ outcomes.

Contrary to Borjas, Ottaviano & Peri (2006, 2008) provide evidence that immigration does not have any ad-

verse impact on natives’ wages. Their study even indicates that the presence of immigrants significantly raises the

average wage of native workers in the United-States, inasmuch their estimates show that immigrants and natives

are imperfect substitutes in production. Nevertheless, Borjas, Grogger & Hanson (2008) replicate their estimates

and finally find that the imperfect substitution between natives and immigrants remains fragile, depending on the

way the sample of working persons is constructed. That reappraisal leads Borjas to reject the results highlight by

Ottaviano & Peri, that is, the hypothesis that comparably skilled immigrants and native workers are perfect sub-

stitutes. Recently, a flurry of empirical studies (D’amuri, Ottaviano & Peri (2009) for Germany, Ortega & Verdugo

(2010) for France, Kaiser & Gerfin (2010) for Switzerland) confirmed Ottaviano & Peri’s estimates, in the sense
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that they report evidence that immigrants and natives are imperfect substitutes in production. Contrary to Bor-

jas, those recent studies therefore find that the labour market impact of immigration on natives’ outcomes is positive.

Our study follows the skill-cell approach introduced by Borjas (2003) to investigate how immigration affects

natives’ outcomes in France. The choice of the methodology is motivated by two elements. On one hand, a simple

methodology is needed insofar as the purpose of this study is to investigate the direct effect of immigration on

natives who are close in terms of education and experience. The econometric strategy is thus going to measure a

direct impact of immigration on competing native workers. In other words, this study does not focus its attention

on the overall effect of immigration since the complementarity effects between workers will be hidden. Of course,

that is not to deny the existence of such effects, just we propose herein to deeply understand the mechanism behind

a direct substitution effect between natives and immigrants in a context of downward wage rigidities. On the other

hand, the skill-cell methodology is more suitable than the structural approach herein since wages in France are

inflexible. Indeed, the general equilibrium model used by many recent studies is based on a neoclassical market-

clearing view of the labour market, and particularly assumes that wages are totally flexible. In that sense, this

method is definitely not suitable for France to evaluate the effects of immigration1.

We use data from the French yearly surveys from 1990 to 2002 which is realized by the INSEE (institut national

de la statistique et des études économiques). Our estimates report evidence that immigration does not affect natives’

wages but decreases natives’ employment rate. More precisely, our baseline estimate implies that a 10% increase in

immigrant labour supply decreases native’s employment to labour force rate by 3 percent. Of course, I multiplied

strategies to perform several robustness tests to check the sensitivity of our results. As expected, the presence

of immigrants, and therefore immigration, do not impact wages. More surprising is the strong negative effect on

natives’ employment. This depressive short-term effect suggests a displacement of natives by immigrants that has

to be explained. Insofar as immigrants tend to have different labour market characteristics than natives in terms of

reservation, bargaining power and perceived social, the former will tend to accept lower wages and harder working

conditions. Hence, employers will have an incentive to substitute immigrants to natives. However, those specific

characteristics will differ among the immigrant population according to their nationality, that is, naturalized or

foreigners. Since foreign immigrants are more likely to accept harder and have lower wage, I find that the negative

impact of the presence of immigrants is completely attributable to foreigners.

However, our estimates are clearly different to those find by Ortego & Verdugo (2010), whereas they also im-

plemented the skill-cell method for France. Indeed, they find that immigration significantly raise natives’ outcomes

(wages and employment) over a different period from 1962 to 1999. Hence, they explained their results by identifying

occupations as a source of imperfect substitutability between natives and immigrants. In other words, immigration

would lead to a reallocation of natives to better-paid occupations within narrowly defined skill groups.
1To be complete, the subsection which focuses on the empirical literature comes back on the drawbacks inherent in the structural

approach.
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The contribution of this paper to the literature is threefold. Firstly, our results point out that immigrants and

natives are perfect substitutes in contrast with the flurry of recent works (Ottaviano & Peri, 2006, 2007 & 2008 ;

D’amuri, Ottaviano & Peri, 2009 ; Ortega & Verdugo, 2010 and Kaiser & Gerfin, 2010). In that sense, our paper

rehabilitates Borjas’ conclusions and suggests that the substitutability between immigrants and natives remains an

open question. Moreover, insofar as our results are surprisingly orthogonal to those highlight by Ortega & Verdugo,

our study suggests that one need, particularly for France, additional research to determine if immigration harms or

improves natives’ outcomes. Secondly, our results emphasize the role of labour market imperfections in determining

the impact of immigration on natives’ outcomes. In a country where real wages are downwardly sticky, a labour

supply shock induced by immigration does not affect wages. However, the employment rate of natives would react

to immigration since wages adjustment does not take place. Lastly, we find that the detrimental effect induce by

immigration on the employment rates of natives is exclusively link to the presence of foreign immigrants and no

naturalized. Our results clearly show that the immigrant population is not homogeneous. In that sense, we have to

take its heterogeneity into account when we try to measure the effect of immigration on the labour market outcomes

of natives.

Following Borjas (2003), the empirical analysis is intended to evaluate the impact of immigration on natives’

outcomes. Realized at a national level, Borjas’ methodology consists on building the skill groups that make up a

labour market in terms of both education and labour market experience. Since the choice of the skill-cells number is

arbitrary and could lead to different estimates, I build three different samples in which the education and experience

dimensions are different. Our baseline model contains three education levels and eight experience levels by year,

whereas the two alternative models (or samples) respectively contain 3 education levels×4 experience levels and

6 education levels×4 experience levels. After defining skill cells, workers are clustered into these different groups

according to their labour market characteristics. Thus, we are able to calculate the immigrant share and the natives’

outcomes for each cell so as to connect them in an econometric equation. The first group of outcomes regroups

the monthly and hourly wages, whereas the second group contains the employment rate to population and the

employment rate to labour force of natives. Thus, we will be able to analyze the impact of immigration on natives

using a wide range of dependent variables.

However, in the skill cell approach, the condition for the immigrant share to be endogenous is particularly strin-

gent. Indeed, the direction of causality between immigrant inflows and labour market outcomes is not necessarily

clear-cut. Immigrant may be attracted to those countries that are enjoying current economic success. Precisely,

we face with an upward bias which implies that OLS regression would underestimate the negative effect of im-

migration. We therefore address the endogeneity bias by using instrumental variable (IV). Hence, I introduce an

instrument which is correlated with the level of education of individuals and uncorrelated with the labour market
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outcomes. We know for a fact (Ermisch & Francesconi, 2001) that the educational attainment of individuals is

strongly influenced by that of their parents. Based on the social reproduction idea, we exclusively focus on fathers

who share the same education level with their children to build a fictitious share of immigrant fathers as a valid

instrument. In accordance with our expectations, the IV estimates report evidence that the immigration impact on

natives’ employment is stronger.

The next section tries to understand the mechanism behind the negative effect of immigration on natives’ em-

ployment. In particular, the different labour market behaviors between natives and immigrants are highlighted.

Immigrants tend to accept lower wages and harder working conditions than natives since the former have a lower

reservation wage and a lower bargaining power. Then, employers have an incentive to displace natives by immi-

grants. However, insofar as the naturalized immigrants tend to have very close behavior than natives, they will no

longer depress natives’ employment. Indeed, it is shown that the previous negative effect on natives’ employment

is actually driven by the presence of foreign immigrants.

The remainder of this paper is organized as follows. Section 2 point out the circumstances under which one

should expect immigration to have an effect on labour market outcomes of native workers, and the circumstances

under which such effects may not be expected. The empirical literature is also discussed in this section. The third

section describes the general framework and the data used in this paper. Section 4 regroups a first set of OLS

estimates so as to measure the labour market impact of immigration on natives’ outcomes. In the fifth section,

I provide IV estimates to address the endogeneity bias and checking the sensitivity of our previous results. The

section 6 is devoted to explain origins of the substitution mechanism between natives and immigrants. Finally, the

last section concludes trying to discuss policy implications.

2 Theoretical and empirical effects of immigration

2.1 Theoretical effect of immigration under wage rigidities
2.1.1 The Standard Competitive Model

The impact of migrations on the labour market is usually studied using an elementary model of labour demand.

The aim is to analyze the consequences of immigration for wages, which are assumed to be determined in perfectly

competitive markets. labour supply is herein equal to the size of the labour force (including natives and immigrants)

since wages adjust freely in response to labour supply shocks (through a wave of immigration, for example). The

wage is thus given by the marginal productivity of labour at full employment.

In the standard model, the labour market impact of immigration on natives’ outcomes (i.e. wages and employ-

ment) hinges crucially on the degree of substitution between natives and immigrants. Immigrants and natives are

defined as substitutes if those two types of labour show identical productive characteristics and compete each other
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for the same type of jobs. Conversely, they are complements in production if the presence of immigrants makes

natives more productive because natives could then specialize in tasks that are better suited to their skills.

From an economic viewpoint, we have to distinguish between the short and the long run effect of immigration

inasmuch the latter assumes the capital factor as perfectly mobile. In the short run, the text book model of a

competitive labour market suggests that higher levels of immigration should lower the wage of competing workers

and increase the wage of complementary workers. If immigrants and natives are perfect substitutes, an immigration

shock shifts out the supply curve, reducing the wage and employment of native-born workers but raises total

employment. In fact, there is a decline in the number of natives who decide to work because the equilibrium wage is

now lower. Conversely, if the two groups are complements in production, an increase in the number of immigrants

raises the marginal product of natives, shifting up the demand curve for native-born workers. Then, this increase

in native productivity raises their wage. Moreover, some natives who did not find profitable to work now see an

additional incentive to enter the labour market, and native employment also increases. This framework also allows

investigating the redistibutive impact of immigration on natives’ outcomes. For instance, an unskilled surge of

immigrants should alter unskilled natives’ outcomes (substitution effect) but also increase those of skilled natives

(complementarity effet).

In the long run, immigration does not have any effect on total natives’ outcomes since capital adjustment will take

place. To explain this theoretical result, one generally assumes that labour force is homogeneous, that is, immigrant

and native workers are perfect substitutes in production, and where capital and labour are complements. In this

case, a labour supply shock induced by immigration affects negatively the capital labour ratio and in fine factor

prices, reducing wages for all workers but increasing returns to capital. The rise of the relative price of capital

will inevitably attract capital flows into the marketplace. The economy will then return to its pre-immigration

equilibrium, so that the price of capital falls back to its previous level. This increase of capital stock will tend to

attenuate and finally rule out the impact of immigration in the long run. Hence, the level of natives’ wage and

employment are exactly what was prior to the immigrant influx. The overall economic impact of immigration on

natives’ outcomes will finally depend on the dynamic response of physical capital accumulation. In sum, a surge of

immigrants does not impact in average natives’ outcomes since capital adjustment occurs. However, even in the long

run, some native workers will benefit from immigration (complementarity effet) while others will lose (substitution

effect) insofar as the short-term redistributive effects would remain permanent.

2.1.2 labour Market Imperfections

The previous theoretical results are effective only if the economy can be described by a competitive model, where

the price of labour is totally flexible and freely adjust to supply shock. However, the assumption according to which
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wages are perfectly flexible is deeply questionable for France. In fact, many studies report evidence that labour

market rigidities are prevalent in continental European countries (OECD, 1994 ; Krugman, 1994 ; Nickell, 1997).

In particular, some empirical works have explained the high level of European unemployment as the main reason

for the existence of real wage rigidities, in contrast to North-American situation. Besides, France is one of the

European countries which is the most affected by rigidities, not least downwardly sticky wages.

Card, Kramarz & Lemieux (1999) clearly show that wages in France is completely inflexible. Particularly, They

analyze the implications of wage rigidity on employment in three countries : France, Canada and the United States.

In comparison to the United States, they report evidence that France has a variety of institutional features that

tend to prevent relative wage adjustment. The most visible feature is the existence of minimum wage laws which

are widely seen as one of the labour market institutions causing high and persistent unemployment (OECD, 1994).

Furthermore, wage rigidity can also be explained by the strong power of unions in France. The collective bargaining

coverage remains high ; around 92% of employees are covered by collective bargaining contracts (OECD, 1994). A

final set of institutions that play a huge role in determining the downward rigidity of wages is composed of unem-

ployment benefits and income support programs for non-workers. Needless to say that in France, unemployment

benefits are perceived by economists to be really generous, standing for at most 75% of the latter salary and paid for

two years according to the period of employment. Then, no worker would accept pay cut if unemployment benefits

are high, they would prefer unemployment.

Consequently, the French labour market institutions are characterized by strong rigidities and downward inflexi-

ble wages. Within this framework, the impact of a labour supply shock induced by immigration is still undetermined

depending on the degree of substitutability between natives and immigrants. On one hand, if they are complements

in production, an immigration shock would have the same effect as in the standard competitive model, that is, an

increase in natives’ outcomes. In fact, if institutional factors resist downward wage pressure, it is reasonable to

think that they permit upward adjustments. Hence, natives’ employment is either in equilibrium or determined by

the demand side of the market. On the other hand, if natives and immigrants are substitutes, the downward wage

rigidity should prevent any immigration supply shock from decreasing natives’ wages. In that case, an inflow of

immigrants should be translated into an equal rise in the number of unemployed (Saint Paul, 2009). In other words,

a labour supply shock induced by immigration should mount the unemployment in the economy. In this context,

employment of natives would be adversely affected without knowing the exact mechanism of this substitution. In

this vein, D’amuri & al. (2008) show that in Germany, newcomers would impose a cost on society because they

will more likely to stay jobless on account of rigid institutions and high unemployment benefits. It is abundantly

clear that the reaction of a country’s labour market to immigration depends on its institutional features and, in

particular, note that more flexible labour markets are more efficient in absorbing the supply shocks arising from

migrant inflows (Angrist & Kugler, 2003 ; Glitz, 2006 ; D’Amuri & al., 2008).
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Within a framework of downward wage inflexibility, two predictions can be identified concerning the impact of

immigration on the labour market outcomes of natives. If natives and immigrants are complements, an immigration

labour supply shock would be positive on natives’ employment and wages ; whereas if they are substitutes, an inflow

of immigrants would not impact natives’ wages but affect positively the unemployment in the economy. According

to the last case, a surge of immigrants could cause a negative effect on natives’ employment trough a substitution

mechanism. Since our econometric results suggest that immigration decreases natives’ employment, this question

concerning the displacement of natives is investigated in the last section. In particular, the crucial point of this

substitution mechanism concerns the labour market characteristics of natives and immigrants. Because they do

not have the same labour market characteristics, immigrants tend to behave in a different way than natives, by

accepting lower wages and harder working conditions ceteris paribus.

2.2 Review of the literature

The spatial correlation2 method is the first empirical approach used to determine how immigration alters the eco-

nomic opportunities of native workers (Card 1990, Hunt 1992). It consists on estimating a spatial correlation

between the presence of immigrants to natives’ earnings across geographical area (i.e. cities, states, regions). Of

course, control variables are usually added to capture the other factors that generate dispersion in natives’ wage

across local labour market. From this method, evidence suggests that the immigration impact on natives’ outcomes

is very small, since the magnitude of the correlation is slightly negative. However, Borjas, Freeman & Katz (1997)

showed that this approach tackles with two main limits. On one hand, the econometric method stemming from

the spatial correlation faces a simultaneous bias, because the location choice of immigrants will conversely depend

on the different natives’ outcomes observed in each geographical area. The econometric estimation will therefore

induce a stringent bias since the observation of a positive correlation could simply reflect causes of migration choice

and not its consequences. On the other hand, the spatial correlation approach ignores the native labour market’s

response to immigration. Indeed, there is an incentive for native workers to move toward geographical area which

do not experienced such an immigration shock in order to avoid any alteration of their earnings. This will tend to

disperse the impact of immigration through the national economy and undermine the ability to identify the labour

market impact of immigration.

In order to address the two main limits inherent in the spatial correlation method, Borjas (2003) introduced a

skill-cell approach which has been used and refined in many empirical studies (Aydemir & Borjas, 2005 ; Ottaviano &

Peri, 2006, 2007 & 2008 ; D’amuri, Ottaviano & Peri, 2009 ; Ortega & Verdugo, 2010 ; Kaiser & Gerfin, 2010). This

methodology consists in estimating the economic impact of immigration on natives’ outcomes using the national
2This review does not intend to be exhaustive. The aim of it is to emphasize that limitations and critical issues are inherent in all

the methodologies used to capture the effect of immigration.
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labour market, in the sense that the country’s entire economy is considered. This approach has also the particularity

of classifying individuals into skill-groups, defined in terms of education attainment and years of work experience.

The methodology is innovative because this classification removes geographical variables, considered as a source

of endogeneity. The endogenous location choice problem is therefore addressed since immigrants cannot choose

their personal educational and work-experience characteristics (or the cell in which they are categorized). In other

respects, this approach also avoids identification problems arising from the internal migration of natives, since it is

implemented at a national level. Precisely, Borjas’ method uses the variation in the immigrant share level over time

to identify the impact of immigration. Hence, Borjas finds that a 10 percent increase in immigrant labour supply

reduces native weekly earnings by 4 percent.

As a result, the skill-cell approach suggests much stronger adverse impact of immigration on natives’ wage than

studies based on the spatial correlation method. To explain this huge negative impact, Ottaviano & Peri (2006,

2007 & 2008) highlight two main limitations of this approach. On the one hand, the skill-cell approach only pro-

vides a partial effect of immigration on natives’ outcomes because this effect is only determined within cells. In

other words, this approach only measures a direct substitution effect between natives and immigrants who share

the same labour market characteristics ; whereas it cannot capture the effects of immigration across groups. On

the other hand, the skill-cell approach omits the response of physical capital to immigration. Since physical capital

complements labour, it is really necessary to account for its adjustment, particularly when the time span of the

data is long. In that sense, Borjas’ methodology only determines a short run effect of immigration since it assumes

a fixed capital stock. To address those limitations, Ottaviano & Peri improved and refined the Borjas’ structural

approach to determine the impact of immigration in a general equilibrium model.

Ottaviano & Peri emphasized another critical issue of the Borjas’ approach dealing with the restrictive assump-

tion that immigrant and native workers within the same skill cell supposed to be perfect substitutes in production

(Ottaviano & Peri, 2006, 2007 & 2008). They argue that even within a skill cell, immigrants and natives are

imperfect substitutes since the former have some culture specific skills, have different preferences and thus do not

compete the latter for the same type of jobs. Although most recent studies also report evidence that immigrants

and natives are not perfect substitutes, this question is not settled. For instance, Borjas, Grogger & Hanson (2008)

show that Ottaviano and Peri ’s finding of imperfect substitution is fragile and depends on the way the sample of

working persons is constructed. Using the same dataset as Ottavaino & Peri, Borjas & al. report evidence that

immigrant and native workers are perfect substitutes within narrowly defined skill groups.

Since Borjas (2003) and Ottaviano & Peri (2008), most studies on the labour market impact of immigration

reproduced the skill-cell structural approach (D’amuri, Ottaviano & Peri, 2009 ; Ortega & Verdugo, 2010 ; Kaiser &

Gerfin, 2010). This approach consists on imposing an economic structure (a neoclassical production function) in the

9



estimation of the wages effects of immigration. Then, one choose a nested constant elasticity of substitution (CES)

production function, in which capital and different types of labour are combined to produce output ; and where

workers with different education, work experience and nativity are allowed to be imperfect substitutes. The principle

is to combine workers of different skills in production by grouping them in relatively homogeneous groups, in order

to estimate the substitutability across these groups. Finally, this approach is composed of two steps. The first

step concerns the estimates of elasticities of substitution between education, experience and nativity groups. Those

empirical estimates will then be employed to simulate the impact of immigration on wages. Recent empirical works

which follow this methodology report evidence that the impact of immigration on natives’ outcomes is positive. In

fact, they show that previous immigrants incur wage losses because the perfect substitution finally occurs between

new and old immigrants.

However, limitation and critical issues are also stringent in the structural approach (Felbermayr, 2007 ; Kaiser &

Gerfin, 2010). Firstly, estimates of the elasticities of substitution between groups of workers are biased on account

of potential endogeneity. However, this simultaneous biased is almost never addressed and when it is, the validity of

the using instrument is never investigated. Moreover, all the results from the general equilibrium approach strongly

depend on the elasticity of substitution’s values the author previously chose to simulate the model. Consequently,

estimation of the wage effect of immigration is totally questionable and could not be reliable. Secondly, the structural

approach forced the model inasmuch it imposes an economic structure (cobb-douglas function) of the labour market.

Last but not least, the structural approach is based on a restrictive assumption according to which the labour market

is based on perfect competition and clearing in all periods. For instance, this hypothesis assumes that the labour

factor is paid its marginal product since wages should be perfectly flexible. Yet, there is some evidence that wages

are conversely sticky in France and more generally in Europe. Consequently, the general equilibrium model could

lead to bias estimates inducing a misleading wage effect of immigration. Although the structural approach addresses

the main limitations of the Borjas’ methodology, it is also the subject of new critical issues.

3 Background & Descriptive

3.1 Data & Conceptual framework

The study is based on the French annual micro-census covering the period 1990 through 2002. This annual labour

survey is carried out by the French National Institute for Statistics and Economic Studies (INSEE - Institut Na-

tional de la Statistique et des Etudes Economiques). It consists of acquiring and recording much information (social,

marital, geographical and economic) about a representative sample, around 150,000 individuals per year. Thus, we

face a rich pseudo-panel data constructed from repeated cross sections in the same way over 13 years. Contrary to

Ortega & Verdugo’s study (2010), our census includes information on monthly wage and hours worked for employed

individuals. Consequently, we do not have to merge our dataset with others. Commonly in the literature, we con-
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centrate our analysis on legal immigration and define an immigrant as a person who is born foreign and abroad, and

resides in France. In this regard, certain immigrants may have become French while others remain foreign. That

is to say, Immigrant status is permanent since an individual will continue to belong to the immigrant population

even if s/he acquires French nationality.

Let us now focus on details about the methodology we adopt in this work. Borrowed from Borjas, this method-

ology is realized at a national level on a skill cell approach. It consists in linking labour market outcomes of natives

to the relative weight of immigrants in the labour force. The idea is to build cells in terms of educational attainment

j, experience level k, and calendar year t ; each of them defining a skill group at a point in time for a given labour

market. Here, the greatest difficulty is to choose the optimal number of cells which perfectly fit the data. As a

matter of fact, the number of observations available for our regressions will directly depend on the number of the

skill cells ; so that a finer classification grid drives up the sample size. What is more, a finer classification allows

absorbing heterogeneity of the population in categorizing individuals in many groups. Nevertheless, the larger the

dimension of education or experience become, the smaller the number of observations (in particular those for immi-

grants) in each cell. In other words, a finer classification tends to get a small number of individuals in each cell, and

therefore could cause estimation bias because of stringent measurement errors. In particular, Aydemir & Borjas

(2006) show that, this estimation bias is attributable to an attenuation bias, which becomes exponentially worse

as the size of the sample used to calculate the immigrant share declines. In that sense, estimation results could

be deeply sensitive with the number of cells. These are the reason why, the dimension of the education/experience

cells requires to trade-off cell specific sample sizes against the number of observations available to run our regressions.

In their empirical work, Borjas (2003), Borjas, Hanson & Grogger (2005), Ottaviano & Peri (2008) and Ortega

& Verdugo (2010) for France chose to build 32 skill cells by year, i.e. four education groups and eight experience

groups. However, recently, Card (2009) argues that, in the case of the US, a model with four schooling groups

(high-school dropouts, high-school graduates, college, and college graduates) does not fit well the data. He suggests

using instead a model with only two groups of workers, skilled and unskilled. Unlike the former, other studies

do not use four but three educational categories as D’Amuri, Ottaviano & Peri (2009) for Germany and Gerfin &

Kaiser (2010) for Switzerland. According to the trade-off highlighted above, it seems to make most sense in our

case to use three education levels so as to fit our data. Indeed, we categorize individuals into a low education group

(grammar school), a medium education group (high-school) and a high education group (college). Of course, the

choice of these three education groups could be questionable. This is the reason why, even if three educational

categories seem better, we also build an alternative model with six. Note that, the use of an alternative model with

more educational categories will also provide a solid robustness test to discuss econometric results.

Arguably individuals with the same education, but different age or experience are unlikely to be perfect sub-
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stitutes. For example, Card & Lemieux (2001) present evidence that within an education group, low experienced

workers are closer substitutes for one another than are low and high experienced workers. As a result, it is com-

monly assume to distinguish individuals in terms of their labour market experience. We thus need a measure of

potential work experience in order to approximate effective experience, since we do not have explicit data on how

long individuals have been employed. Theoretically, labour market experience can be measured as the age of indi-

vidual minus the entry age into the labour market. Nevertheless, the entry age into the labour market is usually

unobserved, that is why most studies have to assume it for each educational category. In our case, we are not forced

to make this kind of assumption since our dataset includes the age of ending school for each individual. Note that,

the age of ending school is usually considered as a proxy capturing the starting point from which an individual

begins to accumulate some experience. In fact and contrary to previous studies, this proxy allows us to better

take into account the heterogeneity of individuals acting into the labour market. In sum, we employ the following

formula for each individual i to obtain a simple measure of his potential work experience :

Potential Experiencei = Agei −Age of Ending schooli

This measure of potential experience would lead to a bias because of two main reasons. Firstly, employers may

evaluate immigrants’ experience differently than natives. Secondly, this measure does not take into account inactivity

and unemployed period the individual could face. Yet, this potential bias would be higher if we concentrate our

attention on women since they often tackle with inactivity or unemployed period. Consequently and in accordance

with most work on this topic, we strictly focus the analysis on men to attenuate the experience’s bias. Moreover,

we also restrict the fluctuation of experience between 1 and 40 years of labour market experience.

As far as the experience dimension is concerned, eight groups of experience are generally chosen, each spanning

an interval of 5 years of experience [1-5; 6-10; 11-15; 16-20; 21-25; 26-30; 31-35; 36-40]. In return, recently, Felber-

mayr, Geis & Kohler (2010) and Gerfin & Kaiser (2010) only categorize workers and unemployed in four but rather

broad experience groups, each spanning an interval of 10 years of experience, in order to attenuate the potential bias

of the approximate measure of experience. In our case, it seems more relevant to retain eight experience groups,

according to the trade-off we have to make between the number of cells and their size. As we said, our sample

size is huge, and four experience groups are not enough to absorb the heterogeneity of our individuals. Similarly,

with eight groups, we could have higher number of observations available to run our regressions. However, as this

choice is again questionable, we will introduce an alternative model with four experience groups. Hence, a serious

and solid way to test the robustness of our results would be to reproduce estimates in the case where the number

of experience groups is lower.

Overall, we build three samples (or models) with different structures of education/experience cells. On one hand,

alternative model allows us to avoid arbitrary in the choice of the number of education and experience groups. On
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the other hand, in addition to attenuate some potential bias thanks to alternative model, we could analyze the

robustness of our estimates. Our favorite model is composed of three educational categories and eight experience

groups. The two alternative models make up four experience groups, but one of them will contain three education

classes whereas the other will contain six. In short, the baseline model accounts 24 (3× 8) cells per year, the second

accounts 12 (3× 4) cells per year, and the last one accounts 24 (6× 4) cells per year. After building our three

samples, we cluster individuals into the skill cells (j, k, t) depending on their educational attainment j, experience

level k, and year of the census t. Then, we are able to focus exclusively on native workers or unemployed to measure

their labour market outcomes (dependent variables), as well as a measure of a relative weight of immigrants in the

labour force for each cell (explanatory variable).

3.2 endogenous variables

We use four different dependent variables gathered in two sets. The first group allows capturing the price of the

native labour force, whereas the second attempts to give measures of the labour quantity supplied by natives on the

market. Thus, we will be able to investigate the impact of immigration on the two main labour market outcomes

of natives, i.e. wages (price) and employment (quantity). To compute the four dependent variables3, we restrict

our attention to men in working age between 16-64 years old, employed, not enrolled at school or residing in group

quarters, which are not self-employed, but possess between 1 and 40 years of labour market experience.

The first group of outcomes concerns average wages of native workers. We compute the natives’ average log

monthly and hourly wage for each cell and transform them using the CPI deflator computed by the French Statistical

Institute (INSEE). In accordance with Ortega & Verdugo (2010), we choose to integrate the average log monthly

wage of full-time native workers. However, we also decide to use the log of hourly wage so as to get an alternative

proxy for the natives’ labour price. Indeed, two workers can have the same monthly wage but different hourly wage,

depending on the number of working hours. Since monthly wages are weight by the number of working hours, we

focus on full and also part-time workers to compute this alternative measure of natives’ outcome. The average

hourly wage in the cell (j, k, t) is computed as follow :

(Hourly Wage)jkt = (Monthly Wage)jkt /
[
(HoursWeek)jkt × 4

]

As far as the other group of outcomes is concerned, we compute the employment rate to population and the

employment rate to labour force for each cell to give a measure of labour market opportunities for natives. Thus,

if the presence of immigrants does not change natives’ wages, it could affect natives’ employment. Employment
3A deeper description is given in appendix.
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rate to population is computed as full time workers employment as a percentage of the population of working age

(15− 64 years). Nevertheless, this variable is imperfect because it can decrease whereas the employment conditions

of natives improve due to a faster growth regarding the population of working age. To address this problem, we

compute the employment rate to labour force in each skill cell (j, k, t) for full time native workers, standing for the

capacity for unemployed to find a job. Indeed, a reduction of this ratio automatically means that the employment

conditions of natives get worst because of either a fall of employed person or an increase in unemployment. For

more detailed information about the four dependent variables’ content, we summarize and report in appendix their

trends for the various native skill cells in calendar year 1990, 1993, 1996, 1999 & 2002.

In sum, we introduce four dependent variables which capture wages and employment of natives. Thus, the

impact of immigration could be investigated on a wide range of outcomes, allowing us to discuss the robustness of

our econometric results. Moreover, these two groups of dependent variables are necessary since empirical evidence

have suggested that wages in France are rigid. In fact, a surge of immigrants could only affect quantities on the

labour market and finally leave wages unchanged.

3.3 exogenous variable

A relevant explanatory variable would be a measure of the immigrant supply shock experienced in a particular skill

group with educational attainment j, experience level k, and observed in calendar year t. In that sense, Borjas used

the immigrant share of the labour force pjkt computed for each skill cell (j, k, t) as follows :

pjkt = Mjkt/ (Njkt +Mjkt)

with Njkt and Mjkt respectively the number of male natives and immigrants present in the labour force and

belonging to the cell (j, k, t). Note that, the evolution of the immigrant share could be attributable to an evolution

of the number of natives. Precisely, if Njkt falls, the share of immigrants inevitably increases and we could therefore

consider illusory that the cell experiences an immigrant supply shock. That is why, in the econometric section, we

will have to add the log of natives as regressors so as to address this measurement bias. In return, the share of

immigrants is the measure of the relative weight of immigrants in the labour force. Thus, even if Mjkt is stable and

Njkt undergoes huge variations, pjkt will always be the true measure of the relative weight of immigrants in the

labour force. Consequently and in accordance with Borjas and Ortega & Verdugo (2010), we also use the immigrant

share as our interest regressor in econometric specification. We construct this variable restricting our attention to

men acting in the labour force aged from 15 to 64, not enrolled at school or residing in group quarters, who are not

self-employed, but possess between 1 and 40 years of labour market experience.

In order to discuss the relative weight of immigrants in the labour force, we propose to retrace the foreign born

14



share graphically by years and education groups. We therefore compute this variable using the baseline model which

is composed of the three education and eight experience groups. The various panel of figure 3 illustrates immigrant

share for the high, medium and low level of education and for three years which perfectly balanced our census, that

is 1990, 1996 & 2002.
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Figure 3 : Immigrant share per cells in 1990, 1996 & 2002

Baseline specification (3× 8× 13), Males only, 1990-2002

Notes : experience groups denoted 1, 2, 3,..., 8 respectively correspond to an experience level equal to 1-5, 6-10, 11-15, 16-20, 21-25,
26-30, 31-35 et 36-40 years.

In the first instance, the figure shows a huge dispersion in the relative weight of immigrants observed across

schooling groups. The immigrant share among moderate educated labour force abruptly increased over the period,

particularly for them who possess more than 10 years of experience. Assuming that Njkt is constant, the immigrant

supply shock experienced by the high educated labour force which possess between 10 and 35 years of work expe-

rience has been also huge. For instance, over the period, immigrant share with high education level and around 15

years of experience increases from 5 percent to 9 percent. However, though immigrant share among low educated

is the highest whatever the level of experience, this schooling group did not experience a significant evolution of

the relative immigrant weights contrary to the two previous groups. In fact, over the period, the immigrant share

in the low schooling group only jumps from 10 to 15 percent for individuals having between 15 and 30 years of
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experience, whereas it decreases for the most experienced groups.

By construction, it is really hard to infer from the immigrant share distribution (figure 3) any evolutions in the

qualification structure of immigrants over the period. Consequently, we propose to report in the following table the

percentage of immigrants computed in the male immigrant labour force population, for the three basic groups of

education at five balanced years in the period.

Table 2

Distribution of Male Immigrants in the labour force by level of education and year

Level of education 1990 1993 1996 1999 2002

High level 9.4 % 14.3 % 17.4 % 17.9 % 20.5 %

Medium level 22.7 % 24.9 % 26.7 % 30.5 % 29.9 %

Low level 67.9 % 60.9 % 55.9 % 51.7 % 49.6 %

Total 100 % 100 % 100 % 100 % 100 %

First, we remark that most male immigrants remain low educated (50 percent in 2002) ; whereas few of them

are highly educated over the period. However, the table shows that the percentage of low educated immigrants

plummets over the period from 68 percent to 50 percent. Reversely, the number of male immigrants in the labour

force significantly goes up from 9 percent to 21 percent. Though low educated immigrants are overrepresented

in the corresponding population, this feature tends to disappear. In fact, it is abundantly clear that immigration

brings to France foreign-born workers increasingly skilled.

4 Methodology & basic estimation

Our study is intended to evaluate the impact of immigration on natives’ outcomes using the methodology introduced

by Borjas (2003). We therefore calculate the immigrant share pjkt and the natives’ outcomes for each cell (j, k, t).

Hence, the empirical analysis is based on estimates from the following equation :

yjkt = α+ β (pjkt) + δIh + δj + δk + δt + δj × δt + δk × δt + δj × δk + ξjkt (1)

where yjkt is a labour market outcome at period t for native men with education j and experience k, pjkt is the

immigrant share, and where Ih is a dummy variable to take into account the switch from 39 to the 35 hours week,

implemented in 2000. The purpose of this policy was to increase the employment rate following an optimal sharing

of the working time. Moreover, this policy also raised the hourly wage mechanically since the monthly wage did not

change. Therefore, this dummy variable has to be introduced in the econometric equation because it will contribute
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to explain a part of outcomes’ variation. In sum, Ih is a vector equal to 1 for each cell at time t ≥ 2000 and 0

otherwise. In addition to including vector of fixed effects for schooling δj , experience δk and time δt, this model also

contains a full set of second order interactions for schooling by time, experience by time and schooling by experience.

The linear fixed effects in equation (1) control for differences in labour market outcomes across schooling groups,

experience groups, and over time. Interactions δj × δt and δk × δt control for the possibility that the impact of

education and experience changed over time, whereas δj × δk control for differences in the experience profile by

schooling group. For instance, the baseline model (3 education groups×4 experience groups×13 years) contains 209

fixed effects to estimate. Hence, that binding methodology absorbs most the variance of the dependent variable.

What is left for the identification of β is the immigrant share and outcomes changes within education/experience

cells over time. Finally, we call ξjkt the error term.

The estimated coefficient β̂ will be difficult to interpret, unless convert it to an elasticity. So, define mjkt =

Mjkt/Njkt, as the ratio of immigrants to natives in a cell. Then, we get the elasticity ∂yjkt/∂mjkt that gives the

percent change in natives’ outcomes (wage or employment) associated with a percent change in immigrant labour

supply. Some algebra lead us to define the outcome’s elasticity as :

∂yjkt
∂mjkt

=
β̂

(1 +mjkt)
2

As a result, , we should multiply β̂ by 1/ (1 +mjkt)
2. In the case in point, the mean value of the relative number

of immigrants (m) is about 9.1% over the period. So, to transform β̂ as an elasticity, we will multiply it by 0.84(
1/ (1 + 0.091)

2
)
.

Table 2 reports estimates of the coefficient β for the baseline model and different specifications. Recall that, the

baseline model is composed of three educational categories (low, medium and high level) and eight experience groups

for each census year. Yet, the number of observations available for our regressions directly depends on the number

of skill cells previously chose (N = j× k× t). Having data from 1990 to 2002, and setting j = 3 (education groups)

and k = 8 (experience groups) ; estimates of table 2 thus face a perfectly balanced sample of 312 observations.

However, since the econometric results could be sensitive to the structure of the model (Aydemir & Borjas, 2006),

we decide to report in appendix additional estimates of the coefficient β for the same specifications but alternative

samples (table 2.1 & table 2.2). Table 2.1 and 2.2 respectively report estimates from a balanced sample of 156

(3 education groups×4 experience groups×13 years) and 312 (6 education groups×4 experience groups×13 years)

observations. Already discussed, the utilization of these two alternative samples provides a solid robustness test of

the baseline model estimates.

For all models, we use different dependent variables to measure labour market outcomes of natives, including

the mean of the log monthly wages (column 1), the log hourly wage (column 2), the log employment to population
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ratio (column 3), and the log employment to labour force ratio (column 4). Recall that computation of the average

monthly wage and employment rates focus on male natives in full-time job, whereas the average hourly wage

is calculated including part-time workers. The sample size used to compute yjkt is relatively constant over the

period. Thus and in accordance with Borjas, regressions are weighted by the male natives used to calculate yjkt.

Finally, robust heteroscedastic standard errors are clustered by education/experience cells to adjust for possible

serial correlation.

Table 3

Impact of immigrant share on natives’ outcome per cells for the baseline specification [3× 8× 13]

Dependent variable :

Specification :
Average log

monthly wage
Average log hourly

wage

Average log
employment to
population rate

Average log
employment to
labour force rate

1. Basic Regression -0.44 -0.50 -0.36** -0.32**
(0.46) (0.47) (0.14) (0.12)

2. Unweighted Regression -0.52 -0.55 -0.46** -0.34**
(0.47) (0.49) (0.18) (0.14)

3. Include log of natives -0.44 -0.49 -0.34** -0.31**

as regressor (0.47) (0.48) (0.15) (0.12)

4. Experience ∈ ]5; 35] -0.01 -0.10 -0.32* -0.30*
(0.52) (0.55) (0.18) (0.15)

5. Experience > 10 -0.16 -0.16 -0.23 -0.26*

(0.47) (0.50) (0.17) (0.14)

6. Private sector Only -0.35 -0.37 -0.30* -0.29**
(0.44) (0.43) (0.17) (0.14)

Notes : The table reports the coefficient of the immigrant share variable from OLS regressions where the dependent variables
represent measures for natives’ outcomes. The first group of outcomes captures male natives’ wages (column 1 & 2) whereas the second
group measures their labour market opportunities (column 3 & 4). These variables are computed for each education/experience group
at time t which composed the baseline model (3 education groups×8 experience groups×13 years). All regressions include education,
experience, and period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed
effects, and experience and period fixed effects. Each specification accounts 312 observations but the 4th and 5th which both account
234. Robust heteroscedastic standard errors are reported in parentheses and are adjusted for clustering within education-experience
cells. Unless otherwise specified, each regression is weighted by the number of male natives in full time job per cells used to compute
the dependent variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.

In accordance with Borjas (2003), estimates reported in table 3, 3.1 & 3.2 exhibit a robust adverse impact of

immigration on the labour market outcomes of natives. However, this negative impact does not occur through

natives’ wages but on their employment level. In other words, immigrant flows deteriorate the labour market op-

portunities of natives in France, leaving their wages unchanged. Those results require three comments. On one

hand, the negative impact of immigration on natives’ outcomes really suggests that natives and immigrants are

substitutes in production. In return, our results are perfectly orthogonal from the positive and significant effect of

immigration on natives’ outcomes (wages and employment) found by Ortega & Verdugo (2010) for France, and in

a lesser extent by recent studies which based their analysis on the structural approach already discussed. On the

other hand, our estimates indicate that the immigration impact on natives’ outcomes hinges crucially on the labour
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market imperfections degree. Indeed, since wages are downwardly sticky in France, immigration exclusively affects

natives’ employment.

Let us now discuss precisely the results based on table 3, 3.1 & 3.2. The first specification (row 1) reports

the baseline estimates of β. According to the three tables, the estimated coefficients are not significant when the

dependent variables are the log monthly and hourly wages of natives. Yet, they are negative and significant when

the dependent variables are natives’ employment rate to population and to labour force. Our results also indicate

that immigration has an even more significant effect on employment to labour force rate. Indeed, the estimated

coefficient for the last column is always significant at 1 percent level. Hence, estimates from the first specification

reported in table 3, 3.1 and 3.2 respectively imply that a 10% increase in immigrant labour supply decreases native’s

employment to labour force rate by 2.7% (0.32*0.84), 5.9% (0.70*0.84) and 3.8% (0.45*0.84). Note that the two

alternative samples indicate an even stronger effect of immigration on natives’ employment. In particular, the impact

of the immigrant share doubles from the baseline (3 education groups×8 experience groups×13 years) to the model

3.1 (3 education groups×4 experience groups×13 years). As we said before, this fact has been explained by Aydemir

& Borjas (2006) through measurement errors attributable to the small sample size of the education\experience cells.

They argue that any measurement errors will lead to an attenuation bias and may finally substantially decrease

existing estimates of the impact of immigration. Hence, our baseline model may contain some measurement errors

since the estimated coefficients (Table 3) are always lower than those in Table 3.1 & 3.2. In the same way, our

results suggest that the alternative samples composed with 156 cells are less likely to contain any measurement

error.

The remaining rows of the tables conduct several robustness tests to determine the sensitivity of the baseline

result to alternative specifications. In the second specification, we report the estimated coefficient from regressions

which are not weighted by the sample size used to compute yjkt. In that case, immigrant flows and therefore

immigrant share does not affect natives’ wages but always decreases natives’ employment. Particularly, the three

tables are in accordance to admit that the immigrant share effect on the employment to labour force rate of natives

remains significant and further negative.

In the third row, we control for the fact that the evolution of the immigrant share can also be driven by the

native supply in cell (j, k, t), denoted Njkt. We therefore include the log of the number of natives in the workforce

as additional regressor. For table 3, 3.1 and 3.2, the estimated coefficients remain very close to those of the baseline

specification. Indeed, still immigration does not impact wages, whereas the estimated effects of the immigrant share

on employment rates remain highly significant and negative.

To test the sensitivity of the previous set of results, we also run regressions without the first experience group

and the last one. Indeed, the employment rate of the youngest and the oldest workers are strongly volatile from

one year to another (table A3 and A4). So, our measure of the work experience could be bias due to widespread
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period of unemployment in these cells. Besides, such volatility could be induce by other factors than those include

in equation 1 and falsely attributed to the immigrant share. We therefore get rid of each tail of the experience

groups’ distribution in the specification 4. Estimations become slightly less precise but always significantly different

from zero when the dependent variables are employment rates. Nevertheless, note that the estimated coefficients

are not always significant for tables in appendix. These results are due to the fact that we keep only the two middle

groups among four, which implies a huge decline of observations.

In accordance with Ortega & Verdugo, specification 5 tries to remove one of the sources of downward wage

rigidity in France, that is, the high level of the minimum wage (Card, Kramarz & Lemieux, 1999). Hence, we

could test whether the minimum wage in France prevents wages from reacting after an immigration shock. Row 5

therefore focuses on cells with more than 10 years of experience in order to exclude groups most affected by the

minimum wage. Estimates from the three tables are less precise and induce a smaller impact of immigration than

those based on the baseline specification. The estimated coefficients remain negative and significantly different

from zero only when the endogenous variable is the log employment to labour force rate. However, natives’ wages

still does not react to immigration, suggesting that the other sources of wage rigidities play a huge role in their

evolutions.

All previous regressions were implemented for all workers who either work in the public or the private sector.

Yet, a second source of downward wage rigidity in France could be the large share of public workers. For economic,

social or reputation reasons, we could think that wages of public workers are more rigid. To test this assumption,

Row 5 eliminates from the sample public workers. Econometric results always suggest that natives’ wages are

downwardly sticky, and that immigration decreases natives’ employment in the same magnitude. According to

table 3 and 3.1, the presence of immigrants only decreases the employment rate to labour force ratio. In return, the

table 3.2 always indicates an adverse and significant effect of immigration on our two measures of the employment

level. Anyway, when we remove public workers, estimates still tend to exhibit a negative and significant impact of

immigration on the labour market opportunities of natives.

In sum, since wages in France are not affected by an immigrants supply shock, estimates exhibit a robust adverse

impact of immigration on natives’ employment. In particular, an increase in the immigrant share should signifi-

cantly lower the employment to labour force rate of natives.

All OLS estimates of β are valid since we assumed that the immigrant share was not correlated with the error

term (equation 1). Yet, there are theoretical reasons to assure that the immigrant share is endogenous due to a

simultaneity bias. Indeed, even if the immigrant share affects the particular labour market natives’ outcome in

a cell, it seems obvious that the former should also hinge the latter. On one hand, the immigrant share should

depends positively on the labour market natives’ outcome in the country and therefore in each cell (Borjas, 2003

; Autor, 2003). The higher natives’ outcomes, the higher the incentive for foreign born workers to migrate and
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therefore enter the labour force. In fact, while workers cannot choose their education/experience characteristics

at the time of migration, they can still choose the preferred destination country. On the other hand, since the

dependent variables should depend on the number of natives in the labour force (Njkt) and since the calculation of

the immigrant share (Mjkt/Mjkt +Njkt) also depends on (Njkt), the conditions for the explanatory variable to be

endogenous are stringent.

Consequently, our OLS estimates should be bias, and more precisely upward biased. The coefficient β should be

overestimated in the sense that its estimated value should be more negative. In sum, the OLS estimates previously

discussed tend to underestimate the adverse impact of immigration on natives’ outcomes. Despite our knowledge

concerning the sense of the bias, we even though propose to address the endogeneity problem by using instrumental

estimation so as to provide an additional robustness check of our results.

5 Instrumental variable estimation

5.1 The choice of instrument

The potential endogeneity of the immigrant share can be addressed by using instrumental variable (IV) technique.

The challenge is thus to find a suitable instrument, which is correlated with the immigrant share pjkt (rank condition)

independently to the labour market outcomes (orthogonality condition).

Regarding the spatial correlation method, the endogenity bias was corrected by using an instrument which

influenced the locational choice of immigrants regardless of the contemporary natives’ outcomes computed in the

geographical area. Hence, a natural instrument was the immigrants stock which prevailed before the current period.

On one hand, previous research suggested that the most important determinant of immigrants’ locational choices

within a country is the presence of earlier immigrants (Bartel, 1989). On the other hand, past immigrants should

not influence contemporary labour market outcomes of natives.

We could draw inspiration from this initial literature and build the lagged immigrant share computed for each

skill group to create an instrument. But such an instrument has several limitations. First, a lagged instrument

mechanically reduces the number of observations available for our regressions. Yet, the lag of the instrument must

be high to be sure of its exogeneity since outcomes are strongly correlated over time. Indeed, insofar as the outcome

levels are autocorrelated, the lagged immigrant share that depends on the past outcomes could be thus indirectly

correlated with the current outcomes. Consequently, the choice of the lag requires a tradeoff between the number

of observations available for regressions and the exogeneity degree of the instrument. Needless to say that for

practical reasons, this trade-off tends to favor the number of observations at the expense of a perfect exogeneity of

the instrument. Last but not least, contrary to the spatial correlation approach, the lagged immigrant share seems

to be inappropriate to address the potential bias inherent in the skill-cells methodology. Arguably, an instrument

that determines the location choices of immigrants (geographical dimension) would be only weakly correlated with
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an endogenous variable computed for education\experience groups over time. Yet, when the excluded instrument

is only weekly correlated with the endogenous variable, then IV estimates are biased in the same direction as OLS,

and weak IV estimates may not be consistent (Bound, Jaeger & Baker, 1993). As a result, we propose to introduce

another type of instrument.

The immigrant share is computed after the clustering of immigrants and natives into skill groups according to

their labour market characteristics in terms of educational attainment and experience level. Hence, the skill-cell

approach requires an instrument which influences the labour market characteristics of each individual acting in

the labour force independently to the labour market outcomes. Yet, the social environment in which individual

evolved is considered as a relevant determinant of their academic and social success. More precisely, the parents’

social background of an individual strongly influences one of its labour market characteristic, that is, education

attainment, and therefore the cells in which he will be categorize. Moreover, a measure of that social background

should perfectly respect the orthogonality condition. Firstly, the family social background of each respondent should

not have any relation to the natives’ outcomes in the current period. In other respects and by definition, it seems

reasonable to assume that the family of each immigrant did not lived in France ; and consequently, characteristics

of the immigrants’ family are perfectly independent with the labour market natives’ outcomes. Hence, the aim is

to build an instrument which incorporates the idea of social reproduction since parents’ educational attainment is

strongly associated with their children educational attainment (Ermisch & Francesconi, 2001).

The dataset contains some information on the respondents’ father, including its occupational category. Thus, we

could use it to measure the level education of the family of each respondent. In our data, fathers’ occupations are

gathered in 29 groups, called CSP4 (catégories socioprofessionnelles) or socioprofessional categories.5 To build the

instrument which allow us to measure the fathers’ social background, we need to assign a level of education (low,

medium or high level) to each of the 29 occupational categories. In order to infer an educational attainment as of

an occupational category, we use the actual respondents’ characteristics in terms of education level and occupation

category6. Based on this table, the procedure consists on assigning an education group to an occupational category.

This procedure is relatively easy insofar as there is always an education group which is overrepresented for an

occupational category. For instance, executives and intellectual professions are highly educated whereas operatives

are broadly low educated. In addition, we adopt a simple decision rule according to which an occupation category
4The classification of socioprofessional categories (CSP) was conceived by INSEE in 1954. The objective was to categorise individuals

according to their professional situation, taking account of several criteria : their profession, economic activity, qualification, hierarchical
position and status. It included 9 main groups subdivided into 30 socioprofessional categories.

5 Note that almost all the respondents, around 99.95 percent, reported the occupation of their fathers.

6 We report in appendix a table which relates the distribution of the educational attainment across occupational categories for natives

and immigrants
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is conserved in the sample if an education group is at least represented over 50 percent. Hence, when we cannot

distinguish a predominant education group (more than 50 percent) for an occupation category, we simply eliminate

the group from our sample. For instance, we remove from the sample native and immigrant fathers whose occupation

is respectively denoted 22, 23 and 23, 46, 47. In fact, for those occupational categories, it is very hard to infer a sole

education level. Moreover, we show our inference choice by underline in the table the percentages of workers who

are overrepresented in terms of education level for each occupational category. Finally, we concentrate on fathers’

natives and fathers’ immigrants who share the same level of education with their children. We build a fictitious

share of immigrant fathers for each skill cell over time :

ppjkt = Mp
jkt/

(
Np
jkt +Mp

jkt

)
with Np

jkt and Mp
jkt respectively the number of native and immigrant fathers who share the same education

level with their son, which belong to the cell (j, k, t).

Theoretically, such an instrument which rely the education level of individual on the social family background

seems perfectly valid. Nevertheless, since we do not have the level of education of natives and immigrants fathers, we

must infer it. The problem is that the inference overestimates the number of fathers who are either high-educated

or low-educated owing to the aggregation of the data. In fact, since we must eliminate two education groups for

each occupational category and because the number of medium-educated fathers is relatively low, we therefore

underestimated the weight of the latter in the sample. As a result, the share of immigrant fathers for the medium

education group will be close and sometimes equal to zero.

5.2 The IV estimates

Organized in the same way as the previous regression table (table 2), table 3 reports the IV estimates for the

baseline model (3 education groups×8 experience groups×13 years) and the same specifications already discussed.

The immigrant share is instrumented by the share of immigrant fathers using the 2SLS method. We simply add to

the table the Student and Fisher statistics to check the validity of the instrument. Lastly, regressions are always

weighted by the sample size used to calculate yjkt, and robust heteroscedastic standard errors are clustered by

education/experience cells to adjust for possible serial correlation.
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Table 4

IV estimates of the impact of immigrant share on natives’ outcome per cells for the baseline specification [3× 8× 13]

Dependent variable : First Stage :

Specification :
Av. log

monthly wage
Av. log

hourly wage

Av. log
employment to
population rate

Av. log
employment to
labour force

rate T-stat F-stat

1. Basic Regression -0.51 -0.56 -0.40* -0.44* 16.1 109.9
(0.64) (0.73) (0.22) (0.23)

2. Unweighted -0.16 -0.21 -0.33 -0.44* 12.2 86.1
Regression (0.57) (0.71) (0.25) (0.24)

3. Include log of natives -0.50 -0.57 -0.42* -0.45* 16.4 111.7
as regressor (0.63) (0.71) (0.21) (0.22)

4. Experience ∈ ]5; 35] -0.46 -0.57 -0.52** -0.51** 15.2 97.9
(0.80) (0.92) (0.25) (0.23)

5. Experience > 10 -0.38 -0.30 -0.34 -0.44* 15.7 145.3
(0.72) (0.73) (0.23) (0.21)

6. Private sector Only -0.14 -0.24 -0.30 -0.39* 16.3 125.2
(0.11) (0.27) (0.06) (0.06)

Notes : The table is almost presented as the same way as previous regression table 2. Estimates are based on the baseline model
(3 education groups×8 experience groups×13 years). The table reports the coefficient of the immigrant share variable from the 2SLS
regressions of equation 1 where the instrument is the share of immigrants’ fathers computed for each education/experience group at time
t. We also add the Student and Fischer statistics from the first stage regression. All regressions always include education, experience,
and period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed effects, and
experience and period fixed effects. Each specification accounts 312 observations but the 4th and 5th which both account 234. Robust
heteroscedastic standard errors are reported in parentheses and are adjusted for clustering within education-experience cells. Unless
otherwise specified, each regression are always weighted by the number of male natives in full time job per cells used to compute the
dependent variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.

In the first instance, it is abundantly clear that the instrument fill the rank condition according to which it has

to be correlated with the potential endogenous variable. On one hand, the Fisher statistics (F-stat) from the first

stage regression is often high from 70 to more than 200 for the three samples except for the specification 8. On the

other hand, the Student statistics (t-stat) associated to the first stage coefficients indicate that this latter is always

significant at 1 percent level.

Consistent with our expectations, most estimated coefficients on IV estimates are lower since the upward bias is

addressed, and the standard errors are larger than OLS estimates. Despite less precise estimates, the significance

level of the coefficients are thus broadly unchanged for the three samples. Then, table 4, 4.1 & 4.2 suggests that the

magnitude of the coefficients is more important, that is, the adverse impact of immigration on natives’ outcomes

is stronger. On one hand, those results report evidence that immigrants and natives are substitutes in production.

On the other hand, our estimates also suggest that the immigrant share and therefore immigration does not affect

natives’ wages but deteriorates their labour market opportunities. For instance, estimates from the first specifica-

tion reported in table 4, 4.1 and 4.2 respectively imply that a 10% increase in immigrant labour supply decreases

native’s employment to labour force rate by 3.7% (0.44*0.84), 6.2% (0.74*0.84) and 5.9% (0.71*0.84).
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The robustness checks provide by alternative specifications also suggests that an increase in the immigrants share

reduces natives’ employment and leave their wages unchanged. The IV estimates tend to confirm OLS estimates

insofar as immigration does not affect natives’ wages but deteriorates their employment level.

6 Origins of the substitution mechanism

6.1 Immigrants differ from natives

The econometric results suggest that immigrants depress the employment of natives with whose they share the

same education and experience level. In the light of the theoretical predictions under wage rigidities, the negative

effect on employment is explained by a substitution mechanism between natives and immigrants. Nevertheless,

origins of this mecanism have to be investigated in order to better understand it. In particular, this section shows

that the roots of the mechanism are to be found on the supply side of the labour market.

The heart of the substitution mechanism lies in the fact that the worker population is not homogeneous, that

is to say, natives and immigrants have different labour market characteristics in terms of reservation wage and

bargaining power. On one hand, immigrants tend to have lower reservation wages than natives insofar as it is

composed of unemployment benefits and social minima. Firstly, immigrants are more likely to be eligible to lesser

unemployment benefits, mainly for the newcomers since they cannot have the minimum required contribution. Sec-

ondly, though the social minima could be considered as generous in France, their access conditions for immigrants

are limited insofar as it is required at least 5 years of residence to perceive them. On the other hand, it is reasonable

to think that the bargaining power on the labour market is likely to be lower for immigrants. First, the probability

to find a job is lower for immigrants insofar as their access to jobs in the public sector is prohibited even though

this sector is prominent in France. For instance, Math & Spire (1999) have shown that immigrants can access to

only 70% of all available jobs in the economy. Then, most immigrants are forced to renew their work permits if

they want to stay in France or gain the nationality. Yet, concerning the reasons for adverse decisions regarding

the acquisition of nationality7, a huge proportion of adjournments (85%) and inadmissibility (70%) are related to

a lack of employability and assimilation. In other words, the procedure is more likely to be validated if candidates

have a job in order to certify their social and economic assimilation. Therefore, immigrants need to be employed

so as to maximize their chance to stay in France or acquire the nationality. In addition to their reservation wage,

the bargaining power of immigrants should be lower than those of natives. Whereas these economic arguments
7Herein, we are speaking about gaining the French nationality by decree. In this case, it is decided by the public authorities that

French nationality shall be granted at the request of a foreigner and provided certain conditions. Note that, the second way to gain the
nationality for a foreigner is by declaration ; this applies in particular to individuals who marry a person of French nationality. Between
1995 and 2005, the average annual number of individuals gaining French nationality was 125 000, with 20% by declaration and 50% by
decree (Fougère & Safi, 2005).

25



clearly explain why the population of workers is not homogeneous, a sociological argument could give an additional

interesting root for the difference between immigrants and natives in terms of labour market characteristics. In

particular, Sayad (1999) shows that immigrants are forced into a sort of social hyper-correctness, reducing their

propensity to complain of their condition. Because they arrive in the host country, they do not feel at home and

therefore tend to be less inclined to negotiate face to the employer.

Because immigrants exhibit different characteristics than natives in terms of reservation wage, bargaining power

and perceived social, their behavior on the labour market will differ. In fact, immigrants will tend to accept lower

wages and harder working conditions than natives, all other things being equal. First of all, we propose to use

some theoretical predictions from the matching model (Cahuc & Zylberberg, 2004) to explain why it is relevant

to think that the wage of natives and immigrants should differ. In this model, wage formation is described by a

bargaining process between employers and workers according to a set of parameters such as the reservation wage, the

probability to find a job and the bargaining power of workers. In this model, the comparative statics of stationary

equilibrium imply that wages w are positively correlated with the reservation wage R, the probability to find a job

θm (θ) and the bargaining power of workers γ. More precisely, the wage equation which is commonly obtained from

the model can be written as follows :

w = R+ (y −R) Γ (θ)

where Γ (θ) = γ[r+q+θm(θ)]
r+q+γθm(θ) , y is the production of an exogenous quantity by the worker, q is an exogenous

probability of exiting from employment and r is the real interest rate. In this expression, the relative power of

the worker in the bargaining process is defined as γ ∈ [0, 1] and θ corresponds to the tightness ratio, that is the

number of vacant jobs over the number of unemployed. Finally, note that Γ (θ) stands for the real power of the

worker8, depending positively on the probability to find a job and the bargaining power of workers. As explained

in the previous paragraph, the reservation wage, the real power of workers and the propensity to negotiate differ

from immigrant to native workers. In fact, the three parameters R, θm (θ) and γ are more likely to be lower for

immigrants. As a result, immigrants would tend to negotiate lower wages. In sum, we can describe the earnings

gap using the two following equations which try to explain the wages for natives wn and immigrants wi :
8In the model, the real power of workers corresponds to what has been called at the top of the section the bargaining power.
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wn = Rn + (y −Rn) Γn (θ)

wi = Ri +
(
y −Ri

)
Γi (θ)

In this expression, the index n and i designates natives and immigrants. In accordance with our expectations,

we should theoretically observe that Rn > Ri and Γn (θ) > Γi (θ), implying a lower wage for immigrants, i.e.

wn > wi whereas they are as productive as natives. Consequently, since the profit depends negatively on wages,

employers will have an incentive to displace natives by immigrants. Moreover, the wage differential between natives

and immigrants is consistent with empirical studies. In fact, they report evidence that immigrants accept lower

wages than natives, all other things being equal. Precisely, Algan & al. (2011) provide evidence that immigrants

earn significantly less than comparable native workers in France.

If the specific immigrants and natives characteristics explain the different labour market behavior in terms of

wages, needless to say that those specific characteristics they are also the cause of a behavioral difference in terms

of working conditions. Since immigrants have a lower reservation wage, bargaining power and a lower propensity to

complain than natives, the former tend to accept harder working conditions than the latter ceteris paribus. Indeed,

a recent empirical work shows evidence that, all other things being equal, immigrants support harder working

conditions than natives in France (Coutrot & Waltisperger, 2009). That subjective survey underlines that immi-

grants, especially foreigners, experience more physical constraints ceteris paribus. Interestingly, this work recalls

that those results do not reflect the true extent of the phenomenon since immigrants tend to underestimate the

hardness of their working conditions. More precisely, in the light of the study of sayad (1999), it is explained

that the immigrants’ subjective assessment of their condition is inherent to their social and cultural environment.

Hence, it is all the more “natural” for them to work hard as they are forced into the social hyper-correctness. In

that sense, immigrants’ working conditions should be much harder than it is expressed in the survey. In addition to

working harder, immigrants could pose fewer constraints in the employer-employee relationship and also could be

much more implicated. For these reasons, some employers could have an incentive to displace natives by immigrants.

The specific characteristics of natives and immigrants lead to differentiated behavior on the labour market.

Ceteris paribus, immigrants tend to accept lower wages and harder working conditions than natives. Consequently,

employers have an incentive to displace natives by immigrants, i.e. substitute them. Hence, the previous negative

effect of immigration is explained by the fact that immigrants and natives are two different types of labour which

exhibit different characteristics and behaviors on the labour market. In order to show that immigrants have lower
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wages and harder working conditions than natives ceteris paribus, it is proposed to estimate (first) the wage

differential between natives and immigrants and (second) the probability to work at night between 00h00-05h00 for

an immigrant. Of course, working at night is not a perfect measure of working conditions but it is an interesting

proxy which captures one dimension of hard working conditions. In order to investigate those questions on wages

and working conditions, the 13 cross sections from 1990 to 2002 are pooled. As the same way as previous sections,

we restrict our attention on men in working age between 1 and 40 years of experience.

As commonly done in this literature, the wage gap between natives and immigrants is measured using the

folowing Mincer :

ln (wit) = α0 + α1Iit + α2Xit + α3Tt + ξit

The dependent variable is the usual logarithm of the hourly wage for each individual i at time t. The immigrant

status of an individual is captured by the term Iit which is a dummy indicating if an employee is an immigrant. The

term Xit is a vector of control variables containing individual and macro characteristics of individual i over time

like education, labour market experience and its squared, as well as broad occupational category, occupation and

region. The inclusion of the term Tt, which is a time dummy, allows to control for cyclical effects on the dependent

variable. This kind of equation is also used to measure the probability to work at night for an immigrant. The only

difference lies in the dependent variable since a probit model is going to be used. Thus, the dependent variable is a

dummy indicating if an employee works at night. Moreover, the marital status (single/couple) and the number of

children in the household under 18 years is here added as control variables.

In sum, the first model is estimated to measure the wage gap between natives and immigrants whereas the

second one is estimated to capture one of the dimensions of working conditions, that is work at night. Results from

the two models is reported in the following table :

28



Table 5

Treatment differentials between natives and immigrants (1990-2002)

Wages (first model) Night Work (second model)

(1) (2) (3) (4) (5) (6)

Immigrants -0.11*** -0.06*** -0.04*** 0.03*** -0.03* 0.05***
(0.003) (0.003) (0.002) (0.013) (0.015) (0.017)

R-squared 0.004 0.325 0.503 0.007 0.204 0.337

Observations 342,888 341,841 341,768 342,948 341,697 334,051

Control variables

Human capital No Yes Yes No Yes Yes
Time No No Yes No No Yes
Region No No Yes No No Yes
Occupational category No No Yes No No Yes
Occupation No No Yes No No Yes

Notes : We report the estimated coefficient α̂1 for the two models (or equations). The dependent variable is the natural logarithm
of the hourly wage (first model) and a dummy equal to one if the individual work at night and 0 otherwise (second model). In the
two models, human capital control variables include experience and its square, schooling, part-time and public sector dummy. For the
second model the marital status (single/couple) and the number of children in the household under 18 years is added. We also add
control variables for times period, 22 regions, 20 occupational categories and 350 jobs or occupations. Standard errors are reported in
parentheses. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.

In accordance with the previous theoretical and empirical results, estimates from table ? clearly indicate that

there exists a wage gap between natives and immigrants. Ceteris paribus, immigrants’ wages would be less than

those of natives about 4%. Moreover, results from the second model provide evidence an immigrant is more likely

to work at night.

All other things being equal, immigrants tend to accept lower wages and harder working conditions than natives.

Therefore, a labour supply shock induced by immigration could have a depressive effect on natives’ employment

since employers should have an incentive to substitute immigrants to natives. This displacement mechanism is

rooted in the different specific characteristics of immigrants and natives.

6.2 Heterogeneity among Immigrants

This section investigates to what extent the causes of the substitution mechanism are valid. Since the origin of

the displacement mechanism lies in the fact that immigrants and natives do not share the same labour market

characteristics, a group of immigrants which does not share them should not have any depressive impact on natives’

employment. In fact, a group of immigrants which possesses closer characteristics to natives in terms of reservation

wage, bargaining power and perceived social should also closer behave on the labour market. Therefore, this group

and natives should have closer wages and working conditions, involving a really small incentive for displacement

and almost no impact on natives’ employment. In order to test the latter idea, the heterogeneity of the immigrant
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population is going to be used in order to extract a group which exhibits very close characteristics to natives. In

that sense, the group of the naturalized immigrants should share almost the same labour market characteristics to

natives and therefore tending to have really close earnings and working conditions. Indeed, immigrants who acquire

the French nationality, by definition, should have the same reservation wage and bargaining power that natives.

Since they became French, they have the same rights as native-born. In fact, naturalized immigrants are eligible

to all social benefits as the same way as natives, they have no longer constraints to renew their work permit and

the range of jobs requiring the French nationality opens up to them. However, naturalized immigrants might still

be forced into a sort of social hyper-correctness, modifying their perceived social and reducing their propensity to

negotiate face the employer. In sum, naturalized immigrants should not (or in a very limited extent) depress natives’

employment since they tend to exhibit almost the same labour market characteristics to natives and therefore close

earnings and working conditions.

Empirical studies tend to confirm those theoretical predictions according to which naturalized immigrants should

have higher wages than foreigners, converging to those of natives. Bratsberg & al. (2002) for the US and Steinhardt

(2008) for Germany demonstrate an immediate positive naturalization effect on wages and an accelerated wage

growth in the years after the naturalization event. The same conclusion can be found in the article by DeVoretz

and Pivnenko (2004) on the economic impact of gaining Canadian citizenship. Moreover, since the labour market

characteristics of immigrants change with the naturalization process, the naturalized immigrants should not have

the same working conditions as before, tending to be closer to those of natives. In their empirical work, Coutrot &

Waltisperger also find that the working conditions are different among immigrants according to their nationality. In

fact, they divided the immigrant population into naturalized and foreigners and provide evidence that the working

conditions of naturalized immigrants tend to be closer to those of natives. As a result, it appears that naturalized

immigrants no longer accept lower wages and harder working conditions than natives. Hence, employers are less

likely to have an incentive to displace natives by naturalized immigrants in the production process.

Insofar as immigrants have some attractive characteristics for employers, the empirical estimates provide evidence

that immigration depress natives’ employment through a displacement mechanism. However, those labour market

characteristics differ among the immigrant population between naturalized and foreigners. Thus, the impact of

immigrants on natives’ employment should differ according to the group of immigrants (naturalized/foreigners). In

fact, the negative impact of immigration on natives’ employment should be completely (or almost) attributable to

foreign immigrants. To test this idea, the previous interest variable, i.e the immigrant share pjkt, is divided into a

share of naturalized immigrants pnedjkt and a share of foreign immigrants pforjkt as follows :
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pnedjkt =

(
Mned
jkt / (Mjkt +Njkt)

)

pforjkt =
(
Mfor
jkt / (Mjkt +Njkt)

)
With Mned

jkt and Mfor
jkt the number of naturalized immigrants and foreign immigrants in the cell j, k at time

t. Those two new immigrant shares are thus introduced into the reference equation (1) so as to perform the test

according to which the negative effect of immigration should be in a greater extent driven by the presence of foreign

immigrants. The empirical analysis of this section is based on estimates from the following equation :

yjkt = α+ βned
(
pnedjkt

)
+ βfor

(
pforjkt

)
+ δIh + δj + δk + δt + δj × δk + δj × δt + δk × δt + ξjkt (2)

The question according to which it is relevant to divide the immigrant share to identify the effect of the natu-

ralized and foreigners population on natives’ employment could arises. In fact, the share of naturalized immigrants

could have been really small without any variation over the period. However, the following table shows the contrary.

The share of naturalized immigrants increase abruptly over the period to represent more than 30% of immigrants

in 2002.

Table 6

Share of Male Naturalized and foreign immigrants in the labour force

1990 1993 1996 1999 2002

Immigrants in the labour

force
8.1 8.9 9.2 9.3 9.4

•Naturalized 6.5 19.5 24.9 29.0 31.7

• Foreigners 93.5 80.5 75.1 71.0 68.3

Table 7 reports OLS estimates of the coefficient βned and βfor for the baseline and the two alternative samples.

For each sample, the two estimated coefficients are reported for the two first specifications highlighted above.

Different dependent variables are used to measure labour market outcomes of natives, including the log monthly

wages (column 1), the log hourly wage (column 2), the log employment to population ratio (column 3), and the log

employment to labour force ratio (column 4). Regressions are weighted by the male natives used to calculate yjkt.
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Finally, robust heteroscedastic standard errors are clustered by education/experience cells to adjust for possible

serial correlation.

Table 7

Decomposition of the immigration impact on natives’ outcomes

Dependent variable :

Specification :
Average log

monthly wage
Average log hourly

wage

Average log
employment to
population rate

Average log
employment to
labour force rate

Baseline sample [3× 8× 13]

1. Basic Regression β̂ned
(se)

= 0.58 (1.41) 0.98 (1.54) -0.04 (0.47) -0.02 (0.35)

β̂for
(se)

= -0.53 (0.52) -0.62 (0.54) -0.41** (0.16) -0.35*** (0.12)

2. Include log of natives β̂ned
(se)

= 0.57 (1.47) 1.07 (1.66) 0.11 (0.46) 0.04 (0.33)

as regressor β̂for
(se)

= -0.53 (0.53) -0.61 (0.54) -0.39** (0.15) -0.34*** (0.12)

First alternative sample [3× 4× 13]

1. Basic Regression β̂ned
(se)

= 1.87 (1.92) 2.29 (2.06) -0.06 (0.70) -0.23 (0.48)

β̂for
(se)

= -0.64 (0.54) -0.71 (0.67) -0.69** (0.23) -0.76*** (0.16)

2. Include log of natives β̂ned
(se)

= 1.06 (1.64) 1.92 (2.20) 0.51 (0.62) 0.04 (0.48)

as regressor β̂for
(se)

= -0.31 (0.85) -0.65 (0.65) -0.76*** (0.17) -0.79*** (0.13)

Second alternative sample [6× 4× 13]

1. Basic Regression β̂ned
(se)

= 0.85 (1.08) 1.53 (1.12) 0.10 (0.4) -0.02 (0.31)

β̂for
(se)

= -0.35 (0.55) -0.46 (0.62) -0.57*** (0.18) -0.54*** (0.15)

2. Include log of natives β̂ned
(se)

= 0.51 (1.01) 1.25 (1.01) 0.42 (0.37) 0.12 (0.30)

as regressor β̂for
(se)

= -0.51 (0.61) -0.59 (0.71) -0.42*** (0.14) -0.47*** (0.14)

Notes : The table reports the coefficient of the share of naturalized and foreign immigrants variable from OLS regressions where
the dependent variables represent measures for natives’ outcomes. The first group of outcomes captures male natives’ wages (column
1 & 2) whereas the second group measures their labour market opportunities (column 3 & 4). These variables are computed for each
education/experience group at time t which composed the three different samples. All regressions include education, experience, and
period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed effects, and
experience and period fixed effects. The three samples respectively account 312, 156 and 312 observations. Robust heteroscedastic
standard errors are reported in parentheses and are adjusted for clustering within education-experience cells. Unless otherwise specified,
each regression is weighted by the number of male natives in full time job per cells used to compute the dependent variable. Finally,
?,??, ??? denote significant at respectively 10%, 5% and 1% level.
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Estimates indicate that the detrimental impact of immigration is completely attributable to foreigners. It

suggests that employers tend to displace natives by foreigners and no naturalized immigrants. In fact, among

the two coefficients
(
β̂ned, β̂for

)
, the first one is never significant whereas the second associated to the share of

foreign immigrants is highly negative and significant. Besides, remark that estimations are more precise than before,

implying that the previous negative effect of immigration is caused by the presence of foreigners9.

7 Conclusion

This article investigates how immigration affects labour market outcomes of native workers in France over the period

1990-2002. The analysis was conducted on the skill-cell approach introduced by Borjas (2003) to capture a “pure”

substitution effect between natives and immigrants. In addition, we implemented a solid framework in order to test

the sensitivity of econometric estimates. Indeed, we build three different samples, specifications and focused on a

range of labour market outcomes : monthly wage, hourly wage, employment rate to population and employment

rate to labour force.

Estimates report evidence that immigration has a depressive impact on natives’ outcomes. However, our results

indicate that immigration does not affect wages but significantly deteriores the labour market opportunities of

natives, i.e. their employment rates. More precisely, our baseline specification implies that a 10 percent increase in

immigrant labour supply reduces natives’ employment rate to labour force by 3 percent. Moreover, our estimates

show that the immigration impact is completely attributable to the presence of foreigners. In fact, the substitution

mechanism suggested by our estimates is due to different labour market characteristics between natives and immi-

grants. Insofar as immigrants do not have the same reservation wage than natives, the same bargaining power and

the same propensity to negotiate, these two types of labour behave differently on the market place. In particular,

immigrants will tend to accept lower wages and harder working conditions than natives, inducing a high incentive

from employers for displacement. However, the immigrant population is heterogeneous in the sense that some of its

members will have the same characteristics than natives. That is the case for the naturalized immigrants since they

have access to social minima without any condition, to all available jobs and are not forced to renew their work

permit. Hence, this population no longer accepts (or in a lesser extent) lower wages and harder working conditions.

This is exactly the reason why the presence of naturalized immigrants does not affect natives’ employment contrary

to the presence of foreign immigrants.

Implications of these results are twofold. On one hand, they clearly suggest that the immigrant population does

not have to be considered as a whole in which its members would be homogeneous. On the contrary, this study

calls exploring the heterogeneity of the immigrant population and taking it into account to measure the effect of

immigration on natives’ outcomes. On the other hand, if we push our reasoning to the end, some policy implications
9Those results survive IV estimates which are reported in appendix, table 7.1.
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can be highlighted. It has been shown that immigrants hurt natives’ employment only if their characteristics in

terms of reservation wage and bargaining power are different. Hence, economic policies which impact those labour

supply characteristics could act on the effect of immigration on employment. For instance, a policy that tends

to increase the bargaining power of immigrants should attenuate the effect of immigration since the incentive for

employers to substitute will be reduced. Consequently, economic policies that restrict access to social benefits for

immigrants, prevent them from entering public employment and reinforce the condition to renew work permit or

acquire the French nationality should exacerbate the negative effect of immigration. That is to say, all the policies

that are carried out to preserve the public finance preventing immigrants from accessing social minima, to protect

natives from competition in the public sector and harden the conditions to stay in France to avoid some issues

(political or economical) will prove to be counter-productive.
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Appendix

1. Tables
A. The dependent variables

Table A.1

Average monthly wage of full-time male native workers by skill cells (constant euros)

Level of
education

Years of
experience 1990 1993 1996 1999 2002

High level 1− 5 1511.9 1580.6 1951.0 1529.3 1659.9
6− 10 1702.5 2220.0 2189.7 1948.8 2035.0
11− 15 1989.8 2452.1 2820.6 2453.6 2440.7
16− 20 2142.1 2489.0 2530.2 2714.1 2880.9
21− 25 2492.1 2630.3 3102.1 2684.5 3000.2
26− 30 2584.6 2761.6 2916.0 2988.5 3137.1
31− 35 2565.7 3075.4 2980.1 3037.5 3407.8
36− 40 2661.7 3034.2 4516.5 3426.6 3373.9
1− 40 2206.3 2530.4 2875.8 2597.9 2741.9

Medium level 1− 5 849.4 1196.4 1127.3 1006.6 1110.7
6− 10 974.8 1133.6 1220.0 1164.6 1279.6
11− 15 1151.8 1330.2 1578.7 1296.4 1405.9
16− 20 1301.1 1467.3 1367.1 1440.0 1508.2
21− 25 1426.4 1532.4 1543.9 1565.1 1651.7
26− 30 1550.4 1588.7 1963.0 1643.9 1739.0
31− 35 1496.9 1683.0 1952.2 1776.6 1797.3
36− 40 1480.9 1887.4 2056.5 1775.1 1869.6
1− 40 1279.0 1477.4 1601.1 1458.5 1545.3

Low level 1− 5 714.2 826.8 808.8 858.3 963.5
6− 10 844.9 983.1 1017.2 1053.6 1115.6
11− 15 982.9 1101.9 1282.7 1140.2 1214.5
16− 20 1100.9 1202.8 1238.3 1246.3 1327.7
21− 25 1156.9 1299.5 1434.1 1319.8 1407.4
26− 30 1204.9 1364.6 1374.6 1423.6 1521.4
31− 35 1252.8 1665.8 1429.9 1517.8 1541.7
36− 40 1213.3 1408.7 1492.4 1523.4 1608.5
1− 40 1058.9 1231.6 1259.7 1260.4 1337.5

N 25 312 26 383 26 775 26 392 26 852
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Table A.2

Average hourly wage of full and part-time male native workers by skill cells (constant euros)

Level of
education

Years of
experience 1990 1993 1996 1999 2002

High level 1− 5 9.2 9.5 11.6 9.4 10.6
6− 10 10.3 13.1 12.9 11.7 12.9
11− 15 12.1 14.4 16.1 14.2 15.0
16− 20 13.4 14.5 14.6 15.8 17.2
21− 25 14.8 16.0 18.0 15.8 17.5
26− 30 15.9 16.7 17.5 17.8 18.6
31− 35 15.3 17.8 17.6 18.9 20.7
36− 40 15.4 17.8 26.8 20.5 20.2
1− 40 13.3 15.0 16.9 15.5 16.6

Medium level 1− 5 5.2 7.3 6.9 6.3 7.4
6− 10 6.0 6.9 7.4 7.2 8.5
11− 15 7.1 8.1 9.7 8.0 9.2
16− 20 8.0 9.0 8.4 8.9 9.9
21− 25 8.8 9.4 9.5 9.6 10.8
26− 30 9.6 10.2 12.1 10.2 11.4
31− 35 9.3 10.3 11.9 11.0 11.7
36− 40 9.2 11.8 12.7 11.0 12.3
1− 40 7.9 9.1 9.8 9.0 10.1

Low level 1− 5 4.3 5.1 5.1 5.4 6.5
6− 10 5.2 6.1 6.3 6.6 7.4
11− 15 6.0 6.8 7.8 7.1 8.0
16− 20 6.8 7.4 7.6 7.8 8.8
21− 25 7.1 8.0 8.8 8.2 9.3
26− 30 7.4 8.4 8.5 8.8 10.0
31− 35 7.8 10.2 8.8 9.4 10.2
36− 40 7.6 8.6 9.2 9.4 10.5
1− 40 6.5 7.6 7.8 7.8 8.8

N 26 690 28 057 28 824 28 466 28 639
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Table A.3

Average employment rate to population ratio of full-time male native workers by skill cells (%)

Level of
education

Years of
experience 1990 1993 1996 1999 2002

High level 1− 5 84.6 78.1 74.0 78.9 82.3
6− 10 92.8 87.1 89.5 90.2 90.3
11− 15 92.7 91.1 90.8 90.5 91.5
16− 20 95.9 89.1 91.1 90.4 90.5
21− 25 95.9 91.6 92.6 92.2 92.8
26− 30 91.6 90.7 90.6 89.0 91.4
31− 35 81.8 79.4 79.5 78.9 76.7
36− 40 53.9 50.0 47.3 43.7 48.1
1− 40 86.1 82.1 81.9 81.7 82.9

Medium level 1− 5 73.7 62.8 61.3 61.7 72.7
6− 10 88.1 84.5 81.2 81.5 86.3
11− 15 91.4 89.3 86.9 86.0 89.2
16− 20 93.5 89.2 88.5 89.5 90.8
21− 25 93.2 90.9 89.7 88.3 89.6
26− 30 92.8 90.7 88.8 88.4 88.8
31− 35 88.0 84.3 83.6 84.4 87.6
36− 40 71.3 72.1 66.9 68.7 68.6
1− 40 86.5 83.0 80.9 81.1 84.2

Low level 1− 5 38.5 34.0 29.4 29.0 36.7
6− 10 72.4 65.5 64.5 58.6 61.6
11− 15 82.5 75.7 70.1 68.7 73.0
16− 20 85.4 81.8 78.1 73.0 76.4
21− 25 86.1 82.3 80.3 78.5 79.6
26− 30 85.2 80.7 81.1 77.1 80.6
31− 35 84.7 79.9 77.7 77.5 77.2
36− 40 74.7 71.5 70.4 68.6 68.1
1− 40 76.2 71.4 69.0 66.4 69.1

N 26 060 27 200 27 216 27 552 27 650
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Table A.4

Average employment rate to labour force ratio of full-time male native workers by skill cells (%)

Level of
education

Years of
experience 1990 1993 1996 1999 2002

High level 1− 5 91.0 84.4 79.2 84.7 86.2
6− 10 96.9 92.3 93.5 93.1 93.5
11− 15 95.4 94.4 93.9 93.2 93.8
16− 20 98.3 92.4 93.9 93.8 92.2
21− 25 97.3 95.2 94.8 93.6 94.4
26− 30 94.9 94.7 92.7 93.8 94.2
31− 35 92.6 90.7 89.8 90.3 87. 9
36− 40 87.2 90.7 81.8 84.7 87.1
1− 40 94.2 91.9 89.9 90.9 91.2

Medium level 1− 5 81.5 70.6 71.1 70.3 81.6
6− 10 91.0 87.1 84.5 84.9 89.4
11− 15 93.0 91.1 89.2 88.4 91.8
16− 20 95.1 91.5 90.3 91.5 93.1
21− 25 95.0 93.1 92.1 90.9 92.0
26− 30 95.2 93.7 91.6 92.2 92.9
31− 35 94.3 92.0 89.5 90.7 94.3
36− 40 90.7 92.3 85.9 86.4 88.4
1− 40 92.0 88.9 86.8 86.9 90.4

Low level 1− 5 59.0 51.9 46.6 45.8 56.0
6− 10 77.8 72.4 70.1 64.2 70.2
11− 15 86.3 81.5 75.0 74.3 80.2
16− 20 89.9 86.0 82.6 78.8 83.0
21− 25 91.5 87.7 85.2 84.6 87.4
26− 30 91.0 89.0 86.3 84.7 88.9
31− 35 93.1 88.7 86.8 85.4 88.8
36− 40 91.4 87.2 85.1 84.5 87.0
1− 40 85.0 80.6 77.2 75.3 80.2

N 26 060 27 200 27 216 27 552 27 650
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B. Alternative OLS estimates

Table 2.1

Impact of immigrant share on natives’ outcome per cells [3× 4× 13]

Dependent variable :

Specification :
Average log

monthly wage
Average log hourly

wage

Average log
employment to
population rate

Average log
employment to
labour force rate

1. Basic Regression -0.40 -0.39 -0.62** -0.70***
(0.60) (0.64) (0.23) (0.16)

2. Unweighted Regression -0.11 -0.13 -0.59 -0.67**
(0.78) (0.89) (0.43) (0.28)

3. Include log of natives -0.36 -0.38 -0.63** -0.70***

as regressor (0.49) (0.57) (0.23) (0.16)

4. Experience ∈ ]10; 30] 0.69 0.88 -1.04 -0.75
(1.29) (1.52) (0.62) (0.50)

5. Experience > 10 -0.41 -0.38 -0.44 -0.57**

(0.68) (0.79) (0.36) (0.23)

6. Private sector Only -0.50 -0.31 -0.45* -0.62***
(0.64) (0.69) (0.23) (0.15)

Notes : The table reports the coefficient of the immigrant share variable from OLS regressions where the dependent variables
represent measures for natives’ outcomes. The first group of outcomes captures male natives’ wages (column 1 & 2) whereas the second
group measures their labour market opportunities (column 3 & 4). These variables are computed for each education/experience group
at time t which composed this alternative model (3 education groups×4 experience groups×13 years). All regressions include education,
experience, and period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed
effects, and experience and period fixed effects. Each specification accounts 156 observations but the 4th and 5th which respectively
account 78 and 117 observations. Robust heteroscedastic standard errors are reported in parentheses and are adjusted for clustering
within education-experience cells. Unless otherwise specified, each regression is weighted by the number of male natives in full time job
per cells used to compute the dependent variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.
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Table 2.2

Impact of immigrant share on natives’ outcome per cells [6× 4× 13]

Dependent variable :

Specification :
Average log

monthly wage
Average log hourly

wage

Average log
employment to
population rate

Average log
employment to
labour force rate

1. Basic Regression -0.19 -0.16 -0.45** -0.45***
(0.51) (0.52) (0.17) (0.15)

2. Unweighted Regression -0.68 -0.69 -0.32 -0.32*
(0.55) (0.57) (0.20) (0.17)

3. Include log of natives -0.39 -0.34 -0.28 -0.37**

as regressor (0.56) (0.60) (0.17) (0.15)

4. Experience ∈ ]10; 30] 1.39** 1.76*** -0.45 -0.37
(0.49) (0.45) (0.31) (0.23)

5. Experience > 10 0.21 0.33 -0.19 -0.30*

(0.55) (0.61) (0.17) (0.15)

6. Private sector Only -0.18 -0.04 -0.45*** -0.46***
(0.45) (0.43) (0.15) (0.14)

Notes : The table reports the coefficient of the immigrant share variable from OLS regressions where the dependent variables
represent measures for natives’ outcomes. The first group of outcomes captures male natives’ wages (column 1 & 2) whereas the second
group measures their labour market opportunities (column 3 & 4). These variables are computed for each education/experience group
at time t which composed this alternative model (6 education groups×4 experience groups×13 years). All regressions include education,
experience, and period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed
effects, and experience and period fixed effects. Each specification accounts 312 observations but the 4th and 5th which respectively
account 156 and 234 observations. Robust heteroscedastic standard errors are reported in parentheses and are adjusted for clustering
within education-experience cells. Unless otherwise specified, each regression is weighted by the number of male natives in full time job
per cells used to compute the dependent variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.
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C. Inference of fathers’ education

Table A.5

Distribution by occupational categories and level of education for natives and immigrants in the labour
force (percent)

Natives’ educationnal attainment Immigrants’ educationnal attainment

Occupational categories high medium low high medium low

Farmer operating
1. 5.5 53.8 40.7 11.9 33.7 54.4

Artisans and entrepreneurs
2. 4.9 65.3 29.8 6.4 36.7 56.9
3. 14.7 47.8 37.5 19.0 27.9 53.1
4. 37.8 44.1 18.1 37.7 30.2 32.1

Executives and intellectual
professions

5. 92.8 5.4 1.8 95.5 3.4 1.1
6. 70.3 21.2 8.5 85.1 9.2 5.6
7. 94.7 4.8 0.6 95.4 3.6 1.0
8. 55.4 27.8 16.8 63.2 19.6 17.2
9. 56.9 30.8 12.3 67.8 22.9 9.3
10. 71.6 20.8 7.5 82.9 12.2 4.9

Intermediate occupations
11. 69.8 24.8 5.4 70.3 20.4 9.3
12. 70.1 22.1 7.8 62.3 21.5 16.2
13. 71.1 18.8 10.1 70.6 9.8 19.6
14. 21.8 51.0 27.2 29.2 50.1 20.7
15. 28.2 50.0 21.8 40.6 38.0 21.4
16. 32.2 53.6 14.2 37.5 46.8 15.7
17. 11.2 61.3 27.5 8.3 39.6 52.1

Employees
18. 5.0 52.9 42.1 8.6 34.9 56.5
19. 5.2 55.6 39.1 14.9 32.1 53.0
20. 16.1 58.4 25.5 20.1 50.3 29.6
21. 5.7 53.0 41.4 8.5 41.0 50.5
22. 2.1 42.4 55.5 4.4 21.5 74.0

Operatives
23. 1.8 57.7 40.6 2.6 35.2 62.2
24. 1.2 64.5 34.4 2.0 30.1 67.9
25. 1.0 46.1 53.0 2.5 30.0 67.5
26. 2.3 46.4 51.3 4.4 27.6 68.0
27. 1.5 36.6 61.9 2.3 19.2 78.5
28. 0.9 34.1 65.1 1.6 15.8 82.6
29. 2.4 40.5 57.1 1.0 10.9 88.2

Notes : This table reports the share of the native and immigrant respondents in terms of their education level and occupational cat-
egory. For the calculation, we focus on the same individuals than those used to compute the immigrant share (labour force participants,
experience between 1 and 40...). We regroup the 29 occupational categories into 6 main groups according the INSEE classification.
Each of the occupational categories is defined according to its CSP code.
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D. Alternative IV estimates

Table 4.1

IV estimates of the impact of immigrant share on natives’ outcome per cells [3× 4× 13]

Dependent variable : First Stage :

Specification :
Av. log

monthly wage
Av. log

hourly wage

Av. log
employment to
population rate

Av. log
employment to
labour force

rate T-stat F-stat

1. Basic Regression -0.89 -0.80 -0.46 -0.74*** 11.3 188.3
(0.75) (0.95) (0.39) (0.21)

2. Unweighted -0.43 -0.13 -0.39 -0.74** 9.9 146.8
Regression (1.09) (1.36) (0.51) (0.28)

3. Include log of natives -0.40 -0.42 -0.78** -0.88*** 12.6 215.0
as regressor (0.63) (0.82) (0.29) (0.19)

4. Experience ∈ ]10; 30] -2.08*** -1.53 -1.89*** -1.55*** 4.5 94.9
(0.44) (1.24) (0.39) (0.25)

5. Experience > 10 -1.08* -0.77 -0.67 -0.84** 10.8 223.2
(0.48) (0.79) (0.46) (0.26)

6. Private sector Only -0.35 -0.28 -0.34 -0.67** 7.0 119.5
(0.91) (1.00) (0.34) (0.23)

Notes : The table is almost presented as the same way as previous regression table 2.1. Estimates are based on the second model
(3 education groups×4 experience groups×13 years). The table reports the coefficient of the immigrant share variable from the 2SLS
regressions of equation 1 where the instrument is the share of immigrants’ fathers computed for each education/experience group at
time t. We also add the Student and Fischer statistics to comment the first stage regression. All regressions always include education,
experience, and period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed
effects, and experience and period fixed effects. Each specification accounts 156 observations but the 4th and 5th which both account
78 and 117 observations. Robust heteroscedastic standard errors are reported in parentheses and are adjusted for clustering within
education-experience cells. Unless otherwise specified, each regression are always weighted by the number of male natives in full time
job per cells used to compute the dependent variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.
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Table 4.2

IV estimates of the impact of immigrant share on natives’ outcome per cells [6× 4× 13]

Dependent variable : First Stage :

Specification :
Av. log

monthly wage
Av. log

hourly wage

Av. log
employment to
population rate

Av. log
employment to
labour force

rate T-stat F-stat

1. Basic Regression 0.46 0.59 -0.30 -0.71** 8.3 134.3
(0.99) (1.10) (0.49) (0.27)

2. Unweighted 0.63 0.61 0.11 -0.61 5.6 68.8
Regression (1.31) (1.41) (0.67) (0.40)

3. Include log of natives 0.79 0.87 -0.63 -0.82*** 9.8 152.2
as regressor (0.89) (0.97) (0.39) (0.24)

4. Experience ∈ ]10; 30] 0.61 1.50 -1.74* -1.37*** 3.7 83.81
(1.30) (0.88) (0.82) (0.42)

5. Experience > 10 0.34 0.68 -0.49 -0.71*** 8.5 168.3
(0.66) (0.67) (0.45) (0.24)

6. Private sector Only 0.87 1.04 -0.24 -0.78* 6.0 111.6
(1.33) (1.38) (0.64) (0.38)

Notes : The table is almost presented as the same way as previous regression table 2.2. Estimates are based on the third model
(6 education groups×4 experience groups×13 years). The table reports the coefficient of the immigrant share variable from the 2SLS
regressions of equation 1 where the instrument is the share of immigrants’ fathers computed for each education/experience group at
time t. We also add the Student and Fischer statistics to comment the first stage regression. All regressions always include education,
experience, and period fixed effects, as well as interactions between education and experience fixed effects, education and period fixed
effects, and experience and period fixed effects. Each specification accounts 228 observations but the 4th, 5th and 7th which account
121, 167 and 219 observations. Robust heteroscedastic standard errors are reported in parentheses and are adjusted for clustering within
education-experience cells. Unless otherwise specified, each regression are always weighted by the number of male natives in full time
job per cells used to compute the dependent variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.
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E. Alternative IV estimates from the decomposition of the immigration impact

Table 7.1

Decomposition of the immigration impact on natives’ outcomes

Dependent variable : First Stage :

Specification :
Av. log

monthly wage
Av. log

hourly wage

Av. log
employment to
population rate

Av. log
employment to
labour force

rate T-stat F-stat

Baseline specification [3× 8× 13]

1. Basic Regression 1.29 (2.66) 1.60 (2.80) 0.81 (0.71) 0.29 (0.57) 9.76 19.4

-0.48 (0.64) -0.54 (0.73) -0.39* (0.22) -0.43* (0.22) 19.50 133.2

First alternative specification [3× 4× 13]

1. Basic Regression 2.70 (2.41) 3.81 (2.86) -0.04 (0.47) -0.02 (0.35) 8.38 28.0

-0.86 (0.67) -0.77 (0.93) -0.44 (0.31) -0.73*** (0.17) 13.56 268.0

Second alternative specification [6× 4× 13]

1. Basic Regression 3.00 (2.12) 4.16* (2.37) -0.16 (1.14) -0.31 (0.81) 8.31 22.1

0.29 (0.99) 0.34 (1.17) -0.33 (0.43) -0.73*** (0.23) 10.40 10.4

Notes : The table reports the coefficient of the share of naturalized and foreign immigrants variable from the 2SLS regressions of
equation (2) where the instrument is the share of naturalized’s fathers and foreigners’ fathers computed for each education/experience
group at time t. We also add the Student and Fischer statistics to comment the first stage regression. All regressions include education,
experience, and period fixed effects, as well as interactions between education and experience fixed effects, education and period
fixed effects, and experience and period fixed effects. The three samples respectively account 312, 156 and 312 observations. Robust
heteroscedastic standard errors are reported in parentheses and are adjusted for clustering within education-experience cells. Unless
otherwise specified, each regression is weighted by the number of male natives in full time job per cells used to compute the dependent
variable. Finally, ?,??, ??? denote significant at respectively 10%, 5% and 1% level.
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2. Variable definitions

The data are drawn from the French yearly censuses from 1990 to 2002 which is realized by the INSEE (institut

national de la statistique et des études économiques) called “l’enquête-emploi”. We always restrict our attention

to men in working age (15-64 years old). In each year, only people who are not citizens or who were naturalized

citizens are counted as immigrants.

A. Education groups

The education variable reported in the Census indicates the diploma received by each individual. All skill-cells of

each year are therefore built using the variable “ddipl”. Initially, this variable identifies six level of education from a

high college graduate to no diploma [Diplôme du supérieur, Baccalauréat +2, Baccalauréat ou Brevet professionnel,

Autres diplômes professionnels, Brevet des collèges, Aucun diplôme]. According to the International Standard

Classification of Education (ISCED), those levels of education respectively correspond to [Second stage of tertiary

education, First stage of tertiary education, Post-secondary non-tertiary education, (Upper) secondary education,

Lower secondary, Primary education and Pre-primary education].

To build the model composed of six education groups, we leave the education variable unchanged and we directly

categorize individuals in each group. In return, for the two other model, we merge the two highest level of education

[Diplôme du supérieur - Baccalauréat +2], the two medium [Baccalauréat ou Brevet professionnel - Autres diplômes

professionnels] and the two lowest [Brevet des collèges - Aucun diplôme], the aim of which is to classify individuals in

three education groups according to their diploma : high education level, medium education level and low education.

B. Experience groups

Before the construction of experience groups, we calculate the experience for each individual according to the

following traditional method :

Potential Experiencei = Agei −Age of Ending schooli

In fact, this method can be used since the dataset contains the age of ending school for all individuals who

are not enrolled in school. However, for few individuals, the age of ending school is very low between 0 and 11

inclusive. Note that most individuals in this situation are foreign born and aged. Since it seems reasonable to admit

that an individual cannot start to accumulate experience if he is too young, we raise for each individual the age of
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ending school to 12 if it was lower. Then, we restrict the analysis to persons who have between 1 and 40 years of

experience. For the baseline model, workers are classified into one of eight experience groups defined in terms of

five-year intervals [1-5; 6-10; 11-15; 16-20; 21-25; 26-30; 31-35; 36-40]. In return, we categorize workers in only four

but rather broad experience groups, each spanning an interval of 10 years of experience [1-10; 11-20; 21-30; 31-40].

C. Monthly wages

The dataset gives the monthly wage for each worker, named “salred”. Monthly wages are recorded net of employee

payroll tax contributions and are adjusted for no response. To compute this variable per cell of education and

experience, we focus on native individuals who are employed in the civilian labour force, are not enrolled in school

and report positive wages. Moreover, since we are interested in the wage structure of the French labour market, we

drop all self-employed (farmers, entrepreneurs) from the sample. Since we need consistent wages, we also restrict

our attention on natives’ full-time worker and therefore exclude part-time worker. Unless otherwise specified, we

do not remove public workers from the sample. Finally, we use a person’s weight to compute the average monthly

wage per skill-cell. Calculated by the INSEE, the person’s weight in the sample, called “extri”, has to be taken into

account to limit some measurement errors. For instance, weights assigned to high wage workers should be lower

since they represent a lower population share. Since wages are reported in nominal terms, they need to be adjusted

for inflation. We use the French Consumer Price Index published by the INSEE to convert all wages in terms of

2000 euros.

D. Hourly wages

In addition to computing the average monthly wage, we also compute the average hourly wage by cell. This alter-

native outcome can be computed since the dataset reports the weekly hours worked of each person. Compared to

the previous sample, we use a more comprehensive dataset in the sense that we also include part-time workers who

report positive wages. Then, we proceed in a two step method to compute the average hourly wage by cell. On

one hand, we calculate the average monthly wage in each skill group for full and part-time workers. On the other

hand, we compute the total amount of hours worked by education/experience cell in each year, always using the

personal weight. Here, we focus on individuals who state the number of hours worked per week even if they do not

report wage income. This method seems relevant since it is possible that some workers report their hours worked

and not their wages. Finally, we simply divide the average monthly wage by the average weekly hours worked both
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computed for each skill-cell in each year to get an alternative measure of natives’ wages. Finally, we divide it by

four so as to get the average hourly wages, since we assume that a month is divided into four weeks.

E. Employment rates

We also build two alternative male natives’ outcomes so as to take into account their labour market opportunities.

We construct the employment rate to population (Npop) and the employment rate to labour force (NLf ) in each

cell (j, k, t) as follows :

(Npop)jkt =

(
full − time employment
population in working age

)
jkt

(NLf )jkt =

(
full − time employment

labor force

)
jkt

For the two variables, note that the numerator is the number of native workers in full-time job computed in each

education/experience group at time t. We therefore exclude the part-time worker10 from the numerator insofar

as part-time may rely on insecurity. If we include part-time workers in the numerator, the employment rate can

remain constant whereas the labour market opportunities get worst since some workers move from full-time jobs to

part-time job. Similarly, a rise of those ratios may be illusory assigned to an improvement in the working condition

since this rising only results from a larger share of part-time workers. We therefore exclude part-time workers from

the numerator of the two employment rates in order to get two relevant proxies for the labour market opportunities.

Note that, we always restrict our attention on natives employed in the civilian labour force, are not enrolled in

school, who are not self employed and do not reside in group quarters.

As far as the denominator are concerned, the men population in working age includes employed, unemployed or

inactive persons aged from 16 to 64 years old. Besides, the labour force is divided into employed and unemployed

persons. In return, we exclude the self employed and men who reside in group quarters from the denominators in

order to be consistent with the construction of the numerators.

10The part-time workers represent 3 percent of all workers over the period.
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