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1 Introduction

There is a debate on the effect that immigrants have on the labor market opportunities of natives (Borjas
2003, Borjas et al 2008, Card 2001, 2009, Card and DiNardo 2000, Ottaviano and Peri 2012). As immigrants
concentrate their labor supply in some occupations much more than in others, their effect on natives depends
on how much these occupations compete with or, instead, complement native’s jobs. The effect also depends
on the response of natives to immigration, as they may change their occupation to take advantage of their
specific skills, vis-a-vis immigrants (Peri and Sparber 2009, D’ Amuri and Peri, forthcoming). The literature
has so far mainly analyzed the aggregate effects of immigration, using the regional or national wages and
employment of natives (or group of natives) as outcomes. Researchers have constructed average wages or
employment rates for region/skill groups and they have estimated the impact of immigration on the average
outcomes in the group, constructed using repeated cross-sections of individuals. Most of these studies find
small wage and employment effects of immigration on natives both in Europe (Dustman et al 2013, D’ Amuri
et al 2010, Glitz 2012) and in the US (Ottaviano and Peri 2012, Card 2009). There are however some
significant exceptions (Borjas 2003, 2006). A problem of this approach is that labor markets, are in continuous
flux. People enter and exit, young people join and old people leave and these flows may be affected by
immigration. This alters the composition of individuals over time in the market (cell), so that the wage
effects of immigration identified at that level can be due to changes in wages of individuals or to changes in
the composition of individuals in the analyzed cell. The aggregate analysis can mask differentiated effects of
immigration on single individuals (e.g. the incumbents, the potential entrants and those who exit).

An alternative and less explored question is: how much does immigration affect the occupation and wage
of a specific native person if one follows him/her over time after a significant inflow of immigrants? What
happens to native workers over the following years, when immigrants take jobs in the same labor market
as theirs? Is the evolution of their career affected by this? In this paper we introduce a genuine panel
of individuals so that we can follow them over time and we test how an inflow of immigrants affects the
labor market outcomes of native incumbents. By comparing similar workers, some of whom were exposed
to large inflows of immigrants and others who were not, and by following them over time, we analyze how

the competition and complementarity with immigrants affected their careers.



This way of analyzing the effects of immigrants has interesting implications. First, we can control for
heterogeneity at the individual level, reducing the scope for omitted variable bias. Second, this method is
closer to the idea of evaluating the gain/losses for incumbent native workers, when exposed to immigrant
competition. Third, it moves the literature on labor market effects of immigration closer to the analysis of
individual effects of aggregate shocks (e.g. globalization, technology). To the best of our knowledge, this
is one of the first papers analyzing the effects of immigration on individual labor market outcomes following
people over time.!

The data requirements to implement this type of analysis are larger than those implied by the repeated
cross-section cell-based regressions. We need longitudinal panel data set for a representative sample of
individuals of a given population. The data must include information on their demographic and labor market
variables and on their location and it should refer to a country (or an economy) during a period in which
it received a significant inflow of immigrants. At the same time we need an aggregate dataset to construct
accurate measures of the local immigration flows for the receiving labor markets. The European Community
Household Panel (ECHP) provides the representative longitudinal sample of natives for one of the largest
economy in the world: the European Union. The ECHP is a European survey that was designed to provide
a representative and cross-nationally consistent picture of households and individuals on a range of topics,
including income, health, education, housing, demographics and employment characteristics. The survey,
designed as a longitudinal panel, was conducted between 1994 and 2001, in eight successive waves in the EU-
15 European countries, with a standardized methodology. The ECHP was designed to be representative for
native households. Hence, while we use this survey to track the outcomes of natives, we compute the share
of immigrant population by country, year and occupation group, by using, instead, the harmonized European
Labour Force Survey (ELFS). This is a larger database and it is representative of the whole population in
EU countries. It is, however, a repeated cross section.

We consider individual outcomes and labor-market immigration shocks so that the reverse causality
issues are reduced. However, the inflow of immigrants in country/occupation cells may be correlated with

unobserved economic and labor market shocks, that may affect native careers, causing an omitted variable

1A recent working paper by Kerr and Kerr (2013) looks at STEM workers (science, technology, engineering and math)
transitions from firms that experience a large increase in foreign skilled workers in the US. Similarly the working paper by
Foged and Peri (2013) analyzes individual transitions of workers in Denmark.



bias. In order to estimate the casual impact of immigrants on individual outcomes, we use an instrumental
variable approach. The method is a variation on the so called "enclave" instrument first used by Altonji and
Card 1991 (followed by Card 2001, Peri and Sparber 2009 and Lewis 2011) and now broadly used in this
literature. We construct the imputed inflow of immigrants allocating the aggregate flows by country of origin
between 1991 and 2001 in proportion of the 1991 immigrant distribution across countries and occupations.
We then use these imputed flows as instrument for actual flow of immigrants. Such instrument uses historical
location of immigrants and aggregate immigration shocks to predict country-occupation specific immigration.
We will discuss further the advantages and the caveats for this approach in terms of identification.

The paper has three main findings. First an inflow of immigrants generates a higher probability that a
worker moves to a higher occupational level within the next year. The effect is statistically and economically
significant. We find this result by first grouping occupations in four levels (or "tiers"), that are ranked in terms
of wage, education and social status, from lower to higher: "Elementary", "Clerical and Craft", "Technical
and Associate" and "Professional and Manager". Hence, we estimate that an increase of immigrants by one
percentage point of employment in the occupation-cell increases by 0.5 percentage points the probability
for a native worker to move to a higher ranked tier. As the average probability of an annual upgrade to
an higher occupational tier for a native worker is 8.8 percentage points, increasing the immigrants share
in a cell by 4 percentage points of employment (its standard deviation in the sample) would increase the
probability of upward mobility from the average to 10.8 percentage points. This is a 23% increase over
the average. Second, we find that in response to immigration there is no change in the probability that
a worker joins unemployment in any of the following three years. Third, we also find some evidence that
immigration increases wages of natives, with some lags (one to two years). The immediate upgrade in
response to immigration and the delayed wage gain is compatible with an effect of moving natives towards
a better career path, still requiring some time to accumulate specific human capital in the new occupation.
Results also suggest that natives move away from self-employment in response to immigration, probably
because immigrants themselves are more likely to be self-employed. All these effects indicate a dynamic
response of natives, along the occupational dimension, which in the long run may benefit natives. At the

very least, the occupational upgrade protects native individuals, on average, from the potential competition



effect of immigrants, which could be detrimental if they stay in the original job.

Overall it looks like immigrants speed up the transition of natives to higher ranked occupations, which
are complementary to lower ranked occupations. They do not push them out of the labor market and do
not hurt their wage income. The rest of the paper is organized as follows. Section 2 frames the contribution
of this paper within the existing literature. In Section 3 we present the empirical framework of analysis.
Section 4 presents the dataset and the main variables and section 5 describes our main results. Section 6

extends the analysis and performs robustness checks and section 7 concludes the paper.

2 Literature Review

There is a large literature analyzing the effect of immigration on labor market outcome of natives. Studies
such as Borjas 2003, Card 2009, Ottaviano and Peri 2012, Dustmann et al. (2013) tackle the issue by
defining a production function that determines the productive interactions between the immigrant labor and
the native labor. In that framework, the variation to the marginal productivity of native labor caused by
immigration is captured by changes in aggregate wages. In presence of rigidities or upward sloped labor
supply, it would also cause changes in aggregate employment. Most of the studies use annual (short-run) or
decade (long-run) variation in immigrant population (or employment) to identify the effects on average native
wages or aggregate employment. The data used in those studies are "pseudo-panels". They are constructed
using repeated cross sections of individuals (obtained from Census or Labor force survey) organized in "cells"
such as regions, skill or region/skill groups and then followed over time. Even papers specifically analyzing the
dynamic effect of immigration on natives identify the effects following "cells", rather than individuals, over
time. For example, Cohen-Goldner and Paserman (2011) distinguish between the short-run and medium-run
effects of immigrants on wages and employment, taking into account possible labor market adjustments
induced by immigration. In that paper, however, arrival cohorts, rather than individuals are followed over
time. Peri and Sparber (2009) and D’Amuri and Peri (forthcoming) focus on the "dynamic response" of
natives, by analyzing whether natives move to more complex jobs as a consequence of immigration. Again,
these papers do not follow individuals over time but they use skill cells as units of observation.

The immigration literature has not, to the best of our knowledge, used individual panel data to measure



the effects on natives. Individual panel data allow us to follow individuals during and after immigrants move
into their country/occupation and analyze what is the impact on their labor-market outcomes, over one or
more years. Peri and Sparber (2011) analyze the substitutability of highly educated natives and foreigners
by tracking natives’ occupations in two points in time. They then assess how an inflow of immigrant workers
with graduate degree affects the occupation of highly educated natives. In their paper, however, only yearly
changes in occupation are recorded and no medium run effects are considered.

The use of individual panel data to track the medium and long-run transition has been confined to the
analysis of other types of shocks. For instance Von Wachter et al. (2007), Neal (1995) and Stevens (1997)
(among others) analyzed the impact of mass layoffs on employment and wages of individuals who were subject
to those shocks, by following them. Oreopulos et al. (2012) analyzed the medium and long-run effect of a
recession at the beginning of one’s career. Bartel and Sicherman (1998) studied the effect of technological
change on employee training. Zoghi and Pabilonia (2007) analyzed the effect of the introduction of computers
on individual wages. Dunne et al. (2004), using establishment-level data, assessed the effect of computer
investment on the dispersion of wages and productivity. All these papers consider aggregate shocks and
track their effects on individual panel data. While this is common in the labor literature, it is rarely done
when analyzing the long-run impact of immigration.

The present paper brings individual panel data and a strategy similar to the one used to identify effects
of recession, layoffs and technological change, to the study of the impact of immigration on native workers’
labor market outcomes. This is particularly important if natives respond to immigration by changing their
specialization (as suggested in Peri and Sparber 2009) or by investing in firms’ specific skills (as suggested
by the wage dynamics in Cohen-Goldman and Pasermann, 2011) or by undertaking other changes. These

responses, in fact, may take some time to manifest.

3 Empirical Framework and Implementation

Let us begin by presenting the empirical framework that we adopt in our analysis. We also discuss in this

section important issues related to the identification strategy, and to the construction of the instruments.



3.1 Basic Specification

Our basic specification relates the presence of immigrants working in the same occupation-country-year cell
of natives to several outcomes of native individuals. In particular we define f; . as the number of foreign
born workers in occupation j and country c and year ¢ relative to total workers in that cell. Denoting y; + a

specific outcome for individual i at time ¢, we estimate the following specification:

Yit = G + Gy + Gy o+ 06Xt + Bfjer +€in (1)

In specification (1) the outcome y will be, alternatively, a variable measuring the relative occupational
level of individual ¢, a dummy for unemployment status, the logarithm of income or a dummy for self-
employment status. The term ¢, captures a set of individual fixed effects fully controlling for the individual
heterogeneity in the sample, ¢, is a set of year effects, which controls for common time effects, ¢, . is a set of
occupational-level (1) by country (c¢) fixed effects, which captures country-specific heterogeneity in relative
demand.? The term X, includes time-varying individual controls, namely dummies for education, marital
status, industry and tenure dummies. The coefficient of interest is 8, which captures the correlation between
the number of immigrants, measured as the share of employment in the occupation-country-year cell, f; .,
and individual ¢’s outcome.

We also estimate a more demanding specification, in which we include all the possible pair-wise interac-

tions between country ¢, year t and occupational-level [ as follows:

Yit = G+ Gy + e+ ber + G +0Xit + Bfjen + it (2)

These fixed effects capture country-specific financial and macroeconomic shocks, occupation-level demand
shocks and the potential heterogeneity of demand and immigration across country and occupation levels.
Their inclusion brings the identification based on this approach,close to that of national-level studies (such

as Borjas 2003, Ottaviano and Peri 2012). In those studies, once the authors have controlled for fixed effects,

2Notice that the fixed effects absorb the occupational-level (or occupational-tier) variation including the four occupational
levels described below. We interacted those effects with country and year effects. We do not include specific occupation fixed
effects and their interactions, as that specification would be too demanding for our data.



the remaining variation of immigrants in a cell is assumed to be driven by supply shocks and OLS estimation
is applied. We instead worry about potential lingering country-occupation specific demand shocks and we
devise an instrument (described below) based on a shift-share approach, at the European level.

Given the longitudinal structure of our dataset we also estimate a specification that includes lags of the

immigrant share, to see whether some effects of immigration on native workers occur with a lag:

R
Yin =G+ G+ Gpe+ b+ Gy +0Xia + D Brfjet—r + it (3)
r=0

The first outcome that we consider is an indicator of occupational level. Our data has a definition of
occupations that can be organized (as we illustrate in the next section) into four tiers (or levels) with a
clear ranking. These tiers, in fact, are associated with different levels of wage, average education, use of
cognitive and complex skills. Ranking those tiers with respect to any of those variables would provide the
same ordering. Our occupational outcome variable is a standardized index that takes the value of 0 if at time
t the individual ¢ works in the initial occupational level (i.e. the occupation the individual was employed
when he/she entered the sample) while it takes a value of +1 if he/she works in a higher tier one, or -1 if
he/she works in a lower ranked one. The outcome, therefore, is an "index of occupational level" relative to
the entry level. Based on this variable, we also created a "higher occupational level" index and a "lower
occupational level" index, which isolate upward and downward mobility, respectively.

The second outcome that we consider is the unemployment status. The outcome variable is a dummy
equal to 1 if individual ¢ is unemployed at time ¢ and 0 if he/she is not. The third is the logarithmic income for
individual ¢ at time ¢, distinguishing between yearly wage-salary earnings and yearly self-employment income.
We also include as additional outcome an indicator that records entrepreneurial activity. In particular it is
computed as a dummy equal to 1 if an employed person receives only wage and salary and no self-employment

income and 0 otherwise.

3.2 Identification and Instrumental variable

The goal of the empirical analysis is identifying and estimating consistently the parameter S in equations

(1) to (3), so that it can be interpreted as the causal effect of immigration on individual outcomes. Our



immigration shocks are measured at the country by occupation group and we control for each pair-wise
interaction of country, year and occupational-level dummies. Labor market outcomes could differ in different
countries, due to differences in institutions, sector of specialization and other structural features. Hence,
we control for country-occupation level fixed effects in all specifications (¢, .). In the most demanding
specifications, changes in technology, such as adoption of computers, the progress of information technology,
the change in the relative demand across skills are controlled for by the inclusion of the occupation-level by
year fixed effects (¢, ;). Country-specific shocks driven by political, financial or institutional evolutions are
also controlled for by the inclusion of the country by year fixed effects (qﬁcyt). Finally, in all specifications,
the heterogeneity of native individuals is controlled for using individual fixed effects (¢;).

While these effects absorb a large array of demand shocks and have been considered as sufficient controls
to identify a causal effect in national-level analysis (Borjas 2003, Ottaviano and Peri 2012), there can still
be omitted variables at the country-occupation-year level that cause estimation bias. Specific labor markets,
defined as occupation-country cells, might be experiencing expansion or contraction of their labor demand
in a certain year for specific reasons related to the interaction of technological change and specific country
conditions. Those shocks could affect the inflow of immigrants, as well as individual outcomes for native
workers, generating a spurious correlation. Hence we adopt an instrumental variable strategy. We use the
fact that, using national Censuses in 1991, we can observe the distribution of immigrants from nine different
areas of origin to European countries and occupational groups.> From the Censuses 1991 we can calculate the
total number of foreign-born from area of origin N in Europe, F}§,,.We then impute the share of European

immigrants of nationality N, who are in country ¢ and occupation j, shé\fqlggl, as the product of the

N
Fili001
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immigrants of area of origin N, , both measured in year 1991. So we obtain: Sh%wgl =
Such initial imputation reduces the risk of endogeneity of immigrant distribution to cell-specific economic

conditions for two reasons. First it uses variables measured in year 1991, while the analysis is relative to

3The areas of origin that we construct are; Central and South America, Eastern Europe, Middle East Central Asia, North
Africa, North America, Oceania-Pacific, Other Africa, South and Eastern Asia, Western Europe.
4 An alternative instrument was developed using the distribution of nationality N across occupations in the EU minus the

N N
Fc,1991 Fj,fc,1991

T . N —

destination country in the formula. Hence 3hjc1991 =N, X FN oo
in some cases, country-of-origin can be tightly linked to country-of destination (e.g., Algerians in France), which might argue
against the validity of the instrument in this context.The empirical results for this instrument (available upon request) are

similar to those presented in the text.

. This might be motivated by the fact that in Europe



the period 1995-2001. Second it assumes independence between the country and occupational distribution
of immigrants, preventing country-occupation specific factors in1991 to affect it. We then use the OECD
data on net migrant flows by area of origin into Europe (AF}Y) to obtain the total number of foreign born
from each area in each year. In particular, the number of foreign-born of area of origin IV in Europe in year
t is constructed as FN = FlYy, + > ei909 ¢ AFN. Then we allocate the total immigrants from each area of
origin to country-occupation cells according to their shares Shé\fc,wgr The "imputed" number of immigrants
of area of origin NV in occupation j and country c in year ¢ will therefore be: F\J-]Lt = ﬁtN X Shé‘\fc,lﬁ)Ql' The
total imputed number of foreign-born in that country-occupation cell is obtained by summing across areas
of origin so that ﬁj,c,t => N F\J-],Vqt. We then divide this imputed immigrant population in occupation j
and country ¢ by the total employment in that cell to obtain j/‘;-,qt = (ﬁj,c,t/Emplm,t). We use J?M,t as
instrument for f; .., the employment share of foreign-born in occupation j, country ¢ and period ¢.

The assumption behind this instrument is that the distribution of immigrants of specific nationality
across countries or occupations in 1991 is the result of historical settlements and past historical events. This
initial distribution, combined with networks of information and individual preferences for their own kind,
implies that new immigrants are more likely to move to the same country-occupations in which previous
immigrants of the same nationality operated. Hence, in periods of large aggregate immigrants inflows, that
vary by country of origin independently of labor market shocks, cells receive different inflows of immigrants
due to their initial different composition. The country-occupation specific changes in demand after 1991 do
not affect at all the instrument. Moreover the rich set of fixed effects captures a large part of demand shocks.
Hence, the variation of the instrument, after controlling for the fixed effects, can be thought as proxying
for a supply-driven change in immigrants. It should, therefore, be correlated with the share of foreign-born,
but not with the region-sector specific demand shocks. Let us emphasize again that our approach combines
the fixed effects controls used in the "national-level" approach, with the imputed immigration instrumental

variable used in the area approach.
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4 Data and summary statistics

The main dataset used is the European Community Household Panel (ECHP), a survey that involves annual
interviewing of a representative panel of households and individuals in each of EU-15 countries. The total
duration of the ECHP was 8 years, running from 1994 to 2001. In the first wave, a sample of around 60,500
nationally representative households - including approximately 130,000 adults aged 16 years and over - were
interviewed in the EU-12 Member States. Austria, Finland and Sweden (who joined the European Union in
1995) joined the ECHP project in 1995, 1996 and 1997, respectively. Two major areas covered in considerable
detail in the ECHP are the economic activity and personal income of the individuals interviewed. Information
on other topics such as health, education, housing, demographics and employment characteristic was also
provided.

The important feature of ECHP is its longitudinal panel structure. Within each country, the original
sample of households and persons is followed over time at annual intervals. Persons who move or otherwise
form or join new households are followed at their new location, provided they move within the same country.
In this manner, the sample reflects demographic changes in the population and continues to remain repre-
sentative of the population over time, except for losses due to sample attrition. Households formed purely
of new immigrants into the population are not included (European Commission, 1996). Hence the survey is
only representative of natives. Although attrition is a typical problem with panel surveys and ECHP is no
exception, its sample dynamic compares well with other similar panels (Peracchi, 2002).

In order to measure the presence of foreign-born as share of the population, we use the harmonized
European Labour Force Survey (ELFS), which groups together country specific surveys at the European
level (see Eurostat, 2009). We use only data ranging from 1995 to 2001 since, before 1995, data on place
of birth are absent in most countries. We use ELFS to construct yearly measures of foreign born shares
by occupation and country. The ELFS is an aggregation of repeated cross-sections, built with standard
sampling techniques to make them representative of the national labor force, allowing us to capture inflows
and outflows of migrants by country and years. The sample size of ELFS is 5 to 10 times larger than the
ECHP, depending on the year and country considered, allowing for a more reliable estimate of migrant shares

by occupation. Using ELFS we are left with 11 out of EU-15 countries (namely Austria, Belgium, Denmark,
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Finland, France, Greece, Ireland, the Netherlands, Spain, Portugal, and the UK) as for the others there is
no information allowing us to distinguish between native and foreign born individuals.®

In both data sets we selected only observations relative to working age individuals (15-65) and we base
our estimation on the sample of native workers in ECHP. Their occupations are coded according to the 1988
International Standard Classification of Occupations (ISCO) produced by the International Labour Office
(ILO 1990). The ISCO classification is the result of detailed investigation of national coding of occupations
in the European countries and organizes them into standard groups (Elias and McKnight, 2001). We group
the ISCO-88 occupations into four occupational level or "tiers". Table 1 provides the correspondence be-
tween the 4 occupation tiers and the ISCO occupations at 1-digit. The first tier ("Elementary") includes
occupations that use skills associated with a basic general education, usually acquired by the completion of
compulsory education. Examples of occupations in the first tier include postal workers, hotel porters, clean-
ers, and catering assistants. The second tier ("Clerical and Craft") covers a large group of occupations, all
of which require basic knowledge as for the first tier, but also a worker-related training or work experience.
Occupations classified at this level include machine operation, driving, caring occupations, retailing, and
clerical and secretarial occupations. The third tier ("Technical and Associate") applies to occupations that
normally require a body of knowledge associated with a period of post-secondary education but not neces-
sarily up to a college degree level. A number of technical occupations fall into this category, as do a variety
of trades occupations and proprietors of small businesses. In the latter case, educational qualifications at
sub-degree level or a lengthy period of vocational training may not be a necessary prerequisite for competent
performance of tasks, but a significant period of work experience is typical. The fourth tier ("Managers and
Professionals") relates to what are often termed professional occupations and managerial positions in corpo-
rate enterprises or national/local government such as legislators, senior officials and managers. Occupations
at this level typically require a tertiary degree or equivalent period of relevant work experience.

Table 2 shows the distribution of native workers across the four tiers. As we notice from columns 1-2,
overall about 8% of individual-year observations fall in the first occupation tier, 56% in the second tier, 14%

in the third and 22% in the fourth (top) tier occupations. This table also shows frequencies (columns 3-4)

5Tt should be noticed that ECHP, besides being unable to provide a representative sample of the foreign population in the
EU, lacks information on respondents’ country of birth in for 4 out of 15 countries, namely Germany, the Netherlands, Greece
and Luxembourg.
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of tiers in terms of individuals rather than individual-years, showing that 14% of individuals ever worked
in the first tier, 67% in the second, 21% in the third and 29% in the fourth, for a grand total of 77,410
individual-tier observations. Considering that we have about 59,000 individuals in our sample, this table
suggests that mobility across occupational tiers is substantial as one quarter of the European individuals in
the period considered has held occupations in at least 2 different tiers.

The grouping of the occupations into the four hierarchical levels is quite reasonable. The aggregate data,
in fact, show that moving from tier 1 to 4, we find an increasing percentage of native workers with tertiary
education. The levels of wage and salary earnings also increase and so does income from self-employment.
In addition a higher score in complex skills as well as a lower score in manual skills is associated with higher
tiers (see Table Al in the Appendix to see these descriptive statistics).5

The full sample of native workers comprises over 260,000 individual-year observations. Table A2 provides
a summary statistics of the main outcome variables, for the full and the 2SLS sample. The latter is restricted
to countries for which an instrument can be constructed.” The average of the occupational level index in
the full sample is 3%, which suggest that the upgrades are more likely than downgrades. In fact, about 10%
of individual-year observations record an occupation upgrade, and about 7% a downgrade. The percentages
computed for the 2SLS sample are almost the same. A better idea of the inter-tier mobility is given by
the matrix A.3 in the Appendix. That table shows that the more likely transition within one-year is from
Tier 1 to 2: Every year, 19% of individual in Tier 1 transitions to Tier 2. Also common is transiting from
Tier 3 to 4 (7.3% per year). The most common downward transition is from Tier 3 to 2 (8.6% of those
in Tier 2 experience it within a year). The other transitions are not larger than 5% per year. Overall,
however, transitions between two adjacent tiers occur to 5-10% of individuals in the sample. Looking at
worker-year observations (Table A2), the average unemployment rates is around 7% and the other averages
for the outcome variables are very similar considering the full or the 2SLS samples.

Our main explanatory variable is the share of foreigners employed in country ¢ and time ¢ in occupation

6The intensity of skills of the different tiers are computed using D’Amuri and Peri (forthcoming) calculation based on the
O*NET data, from the US Department of Labor. Complex scores are computed as the average of scores in communication,
complex and mental skills. Non-complex, manual scores are the average of scores in manual and routine skills. The higher
scores in complex tasks for tier 4 occupations imply that workers in this group are the most likely to use intensively complex
skills compared to the rest of the workers.

"The sample in the 2SLS estimations does not include all the 11 countries available because the 1991 census data, used to
compute the instrument, were available only for six, namely France, UK, Greece, Spain, Portugal and Austria.
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j. We define as foreign born those workers who were born in a country different from the one where they
are currently resident. Although in some countries further information regarding the country of origin is
provided, it is not consistently defined across the years and countries considered. Figure 1 shows the average
share (1995-2001) of foreign born workers in employment by country (left panel) and by the ISCO occupation
categories (right panel). The first shows that EU countries widely differed in their share of foreign workers.
Averaging the whole period, in France about 10% of the working population was foreign-born, and in Belgium
that percentage was over 9, while in Finland it was less than 2% of the population. Breaking down the foreign
born population of workers by ISCO codes, one also notices that foreign-born workers are a relatively large
share (roughly 8%) of workers in elementary occupation occupations but they also constitute a large share
(about 6-7%) of those employed in occupations requiring high qualifications (such as professional, legislators,

senior officials and managers).

5 Main Empirical Results

In this section we present the results of the empirical analysis. As the main explanatory variable, f; .,
varies at the occupation-country-year level and as individuals are followed over time, we use a two-way
cluster to compute the standard errors. To account for possible correlation within individual over time, one
needs to cluster at the individual level. To account for the correlation within the same occupation-country-
year, one would cluster at that level. Hence the two-way cluster should account for correlation within each
group and across them, so that the standard errors are not artificially reduced by within group correlation.
The reported regressions, from specification of equation (1), include progressively more demanding fixed
effects. All specifications include all individual controls (X; ;) and, beginning with column (4), include all
the possible two-way fixed effects (between time, occupational-level and country). The only coefficients
shown in the estimation tables are those on the main explanatory variable, f; .

Tables 3 and the other tables up to Table 10 have the same following structure. The first column
presents estimates for the basic specification (1) estimated using OLS and using the full sample of 11
countries. In the second column we restrict the sample to the set of 6 countries for which we can construct

the instrument (driven by the availability of 1991 census micro-data). The third column estimates the same
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specification using 2SLS and the fourth adds the full set of two-way interaction dummies (¢, ., ¢, , and ¢, ;).
In specification (5) we include one lag, in 6 we include two lags while in specification (7) we include three

lags of the immigrant share (explanatory variable) as in equation (3) with R = 3.

5.1 Immigrants and Native job mobility

In Table 3 we report the estimates of the coefficient of the immigrant share of employment (f;+) when the
dependent variable is the occupational level index described above. The outcome y; ; for occupational level
is coded with a discrete variable that is standardized to 0 at the beginning of the individual working spell
covered in our panel. It takes a value of +1 or —1 if the worker experiences a level upgrade or a downgrade,
respectively, relative to the initial occupational level. If the individual did not change tier or went back to
the original one, the variable takes a value of 0.

The 2SLS results are robust and consistent across specifications. They show that the effect of immigration
on occupation level is positive and significant at time ¢ for all specifications. First, let us notice that the OLS
estimates are not very different when using the full sample of 11 countries or the restricted one of 6 countries.
The comparison of the first two columns, in fact, shows that the estimates are very close, suggesting that no
large bias is introduced by the smaller sample.

The 2SLS estimates of column (3), however, are significantly larger than the OLS ones. This direction of
the bias suggests that immigrants in Europe might have moved, endogenously, to occupations or countries
that were not experiencing fast upward career mobility for natives. For instance, one may think of a positive
demand shock for a particular set of occupations in a particular country. This increase in demand would
tend to draw immigrants into that market as well as to keep native-born workers from moving out of it,
although the increase in supply would tend to push workers out. These types of endogenous inflows would
bias the estimate toward zero. Our instrument is, by construction, uncorrelated with these types of demand
shocks, and hence it allows to disentangle the supply push margin only.® Finally, also measurement error in
the ELFS, corrected by the census-based instrument, could contribute to explain the downward OLS bias.

Focussing on the most conservative specification, in column (4), the 2SLS estimated effect of immigrants

on occupational level is large and significant. Using the coefficient of 1.25, an increase of immigrants by

8We thank an anonymous referee for suggesting this example to explain the direction of the bias of the OLS estimates.
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one percentage point of employment in a cell, increased the average measure of occupational level by 0.012
points. This implies that it made an occupational level upgrade 1.2 percentage points more likely, or an
occupational downgrade 1.2 percentage points less likely for a native.

The non-significant coefficients on the lagged variables in column 5, 6 and 7 indicate that the response of
native occupational level to an increase in immigrant competition is prompt and it unfolds already within
one year. This dynamic response is consistent with the possibility that some individuals, those relatively
more mobile, are responsive and they take advantage of the pressure produced by immigration relatively
quickly as immigrants move into the market. These individuals may be the younger ones and those with
shorter tenure.

It is useful to re-code the occupational level variable, separating between upward and downward events.
In this way we are able to detect whether immigrants are genuinely providing a "push" to native careers or
if they are simply preventing them to fall lower in the occupational levels. To do this we define a "higher
occupational level" dummy that is equal to 1 if an individual moves in an occupation level higher than that of
his/her first entry in the sample and 0 otherwise. Similarly we define a "lower occupational level" dummy that
is coded 1 if an individual moves to an occupation in a lower tier than the initial one and 0 otherwise. Table
4 presents results on the dummy "higher occupational level". The estimated coefficients are consistently
positive and significant. Considering the most demanding 2SLS estimates, the coefficient of the share of
immigrants at time t is 0.5. If we control for past values of the share of immigrants, the coefficients increase
t0 0.7 and 1 (column 5-7). These estimates suggest that an increase in the share of immigrants by 1 percentage
point of cell employment raises the average likelihood of occupational upgrading by about 1 percentage point.
This confirms a significant effect (about 11% of the average probability of upgrading in a period, which is
8.8 percentage points) of immigrants on native occupational improvements. The coefficients of the lagged
variables remain not statistically significant, confirming a responsive reaction of natives. It is important to
notice that it may take some time for the productive consequences of this upgrade to be realized. Wages,
as we will see below, respond with a lag. This likely takes place because a change in occupation, although
upwards, entails an immediate loss of specific human capital. Nevertheless, the relatively high occupational

mobility of natives, especially during their early career, may provide opportunities to respond quickly to
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competition via upgrading opportunities. Hence, by taking jobs at the lower tiers of the occupational
distribution, immigrants provide a push and complementarity benefits to faster career upgrades of natives.
Over time this affords a wage increase or at least protects natives from wage competition. On average,
native workers seem to take advantage from that, by having higher probability of upward mobility within
the considered period (1995-2001).

Table 5 shows results for the dummy "lower occupational level". The coefficients suggest a negative and
sometimes significant effect of the share of immigrants at time ¢ on the likelihood of moving to a lower level.
The statistical significance of the effect is reduced when more lags in the share of immigrants are introduced.
In particular, the point estimate of this effect is only around —0.5 when we include two lags in the share
of immigrants. Focussing on the coefficient of column 4, the estimate suggests that immigration equal to 1
percentage point of cell employment reduces the average likelihood of moving to a lower occupational level
by about 0.7%. We can therefore summarize that an inflow of immigrants in an occupation-country cell
encourages natives to escape competition by significantly increasing the chances of moving to a higher level
but also reducing, somewhat, the chances of moving to a lower one.

The last columns (specification 8) of Tables 3, 4 and 5 show another interesting feature of the impact
of immigrants on occupational mobility of natives. In those specifications we include also the share of
immigrants in the next higher occupational tier as control. While increased competition of immigrants
within an occupation is escaped by upward mobility, the presence of immigrants in the upper occupational
tier could discourage mobility. Natives could encounter competition even after upgrading. In line with this
intuition, the share of immigrants in the next higher occupation level has a negative effect on the probability
of moving to a higher occupational tier (Table 3 and 4). The effect, however, is smaller than the positive
push due to immigrants in the current level. This may be due to the fact that fewer immigrants are in the
intermediate than in the lower tiers, or to the fact that competition in the narrowly defined initial occupation
is more relevant than the competition in the broadly defined and more skill intensive next tier. Competition
in upper tier might also have an effect on the probability of moving to a lower occupational tier, possibly
because moving to a lower tier could be a way to escape competition at the same and at the upper tier. In

fact, the regression in column 8 of Table 5 shows that there is no evidence that the probability of moving to
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a lower occupational level is significantly affected by the share of immigrants in the upper tier.

The imputed immigrant share by cell, constructed as described in section 3.2, turns out to be a strong
instrument for the endogenous variable in all the specifications used. The F-statistics of the excluded
instrument, reported in the last row of the Tables, are always well above 10.

These results imply that immigration promotes a response of natives in terms of occupational career.
By filling occupations at the "manual and routine" end of the occupational spectrum, many immigrants
generate opportunities (and increase demand) for jobs in higher occupational tiers, that can be filled by
natives. Native workers appear to take advantage of these opportunities. These dynamics were known, for
aggregate economies, from previous studies (such as Peri and Sparber 2009, D’Amuri and Peri, forthcoming).
Our dataset, however, by considering individual data, shows that individual workers are pushed, on average,
to climb more rapidly the ladder of occupational opportunities when immigration is larger. Natives are more
likely to advance and less likely to drop in their progression from simpler and less paid jobs to more complex
and better paid jobs. By following individual native workers, we know that the higher concentration of
natives in higher-ranked occupations, in response to immigration, is not only the result of compositional
changes (new hires or selective retirement) but of existing native individuals moving more rapidly to higher

ranked occupations.

5.2 Immigrants and native unemployment

The second outcome that we consider is the unemployment status of native individual ¢ at time ¢. While the
mobility towards higher occupational tiers is potentially a positive outcome for natives, it may imply, in the
short and medium run, higher risk of unemployment as it displaces workers from their initial job. A modified
version of the "crowding-out" hypothesis (that argues that immigrants decrease the job opportunities for
natives) implies that immigrants push natives to move to other occupations, but generate periods of costly
unemployment. The fact that natives have to change job to take advantage of the opportunities created by
immigrants may leave them unemployed, or out of the labor force for a while.

To test this possibility we consider as outcome y; ; a dummy equal to 1 if native individual ¢ is unemployed

at time ¢ and 0 if he/she is not. As already discussed in the Section 4, we consider only individuals aged
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15-65. We then exclude those in education or training, retired or doing community or military service. Table
6 shows the estimates of the coefficient S in such regressions. The table has the same structure as the
previous ones, showing different columns with estimates from increasingly demanding specifications. The
results are similar across specifications and they show no significant effect of immigration on the probability
of being unemployed. The point estimates of the share of immigrants at time ¢ in the specifications with
no lags for the immigrant share are not statistically significant. Also, in the specifications that include the
lagged values of the share of immigrants, the coefficients are mostly non-significant. If anything, a negative
effect of immigration on unemployment emerges in column (6) and (7) for the 2-year lag. An increased share
of immigrants does not change the natives’ likelihood of experiencing unemployment and, with a two-year
lag, it may reduce it slightly. This may be because workers become more likely to be in higher occupational
tiers in which unemployment rate is lower. Taken together, these results imply that immigration has no
significant impact (or possibly a negative impact after 2 years) on the probability that a native worker
becomes unemployed. This effect is consistent with the hypothesis that immigrants generate complementary
working opportunities for natives in higher occupational tiers. They may even induce stronger job-creation
by firms, stimulating upgrading and employment of natives (as shown, for instance in Chassamboulli and

Palivos, 2012). We do not find support to the idea of crowding-out.

5.3 Effects on income and self-employment

Our panel data contain also information on the yearly wage income of an individual and on the yearly income
from self-employment. Using these variables we explore two further potential outcomes. First, we analyze
the impact of immigrants on yearly wage income of individual natives. On the one hand, the occupational
upgrade identified before should contribute positively to wages. On the other, especially in the short run,
the loss of specific human capital may offset the positive wage effect of occupational upgrading. Moreover,
immigrant competition may decrease the occupational wages at low level of the occupation ranking, so that
climbing up simply offsets the potential decreases. Whether immigration, in the short run, is associated to
a positive wage effect on natives is an empirical question.

Table 7 shows that the estimated effect of the foreign born share on average wages and salaries of natives is
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positive but not significant at time ¢ for all 2SLS specifications. However, the more demanding specifications,
with the inclusion of the lagged share of immigrants (columns 5-7), suggest that a significant (but not too
large) positive effect on natives wage and salary earnings occurs with 1-2 year lags. The point estimates
of the effect of immigrants at time ¢ — 1 range between 0.7 and 1. Therefore, an increase of immigrants at
time ¢ — 1 by one percentage point of cell employment would increase the average wage and salary earnings
by 0.7 to 1 percentage point. The most significant effect is found with one year lag. These results suggest
that occupational upgrade may imply a delayed wage increase. Natives are pushed to a more remunerative
occupation but, due to an initial loss of specific human capital, the actual wage gain is only shown later.

We then focus on self-employment income. Self-employment income is a significant component of labor
income in many countries. As immigrants usually have a larger self-employment rate than natives, they
could have an effect on the employment status of natives. Figure A1l plots the probability of receiving any
self-employment income for immigrants with respect to natives. Over the period considered such probability
increased sharply. This generated a significant increase in the supply of self-employed immigrants. The
response of natives to this change in supply of immigrants can be ambiguous. On the one hand, the presence
of immigrants may increase the opportunity of natives to start a business, hiring immigrants in manual tasks
at moderate cost. On the other, the competition of immigrants as entrepreneurs can crowd-out (pushing
towards paid employment) native entrepreneurs. While there are some studies analyzing immigrants as self-
employed (e.g. Fairlie 2010), there is very little research on whether more immigration encourages natives
to become entrepreneurs. An exception is Fairlie and Meyer (2003), that finds a crowding out effect of
immigrant entrepreneurs on native ones.

In Table 8 we analyze the effect of immigration on the (logarithm of) self-employment income of natives
and in Table 9 we test whether immigration affects their likelihood of receiving no self-employment income.
The outcome variable in Table 9 takes value equal to one if an employed person receives only wage and
salary and no self-employment income and 0 if one receives either some or only self-employment income.

The analysis of these two outcomes provide a sense of the effect on native entrepreneurial activity overall
(self-employment income) and on the extensive margin (probability of self-employment). The empirical

findings are as follows. First, the likelihood of native workers to receive self-employment income decreases
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with increased share of foreign-born (Table 9). An increase of foreign born by one percentage point of
cell employment would imply by up to 1.1 percentage point increase in the probability of not having any
self-employment income. Second, immigration does not produce any significant effect on the average level
of self-employment income (Table 8).” The point estimates, consistently with the result on the extensive
margin, are always negative, though not statistically significant. This implies a decrease in propensity to
do self-employment activities. Hence, there is some evidence that immigration decreases the probability of
self-employment activities by natives and that some crowding-out effects of immigrants on natives occur, in

this area, consistently with what was found by Fairlie and Meyer (2003).

6 Extension and Checks

6.1 Different definitions of Occupational Mobility

One key element of our finding is the increased occupational mobility of natives in response to immigration.
In order to verify that the specific occupational "tier" structure imposed is not responsible for the findings of
larger occupational mobility, in this section we compute occupational change without any occupational level.
In particular, we analyze whether immigration affects the probability of natives moving between any of the
nine ISCO occupational groups. We construct a binary outcome variable, that we call occupation mobility.
The variable takes the value of 0 for each individual when he/she joins the sample. It equals 1 if individual
works in a different occupation than the initial one, while it remains 0 otherwise. This outcome variable does
not allow to test for the "direction" of the occupation change but it is a check that immigration affects the
propensity of native individuals to change occupation, independently of the tier-structure imposed. Clearly,
in the sample there are more occupation changes than the sum of upgrades and downgrades: some occupation
changes are not coded as either upgrades or downgrades as they occur between occupations of the same tier.
While the sample average probability of occupational change is 22% per year, the sum of average upgrades
and downgrades is around 16% (see Table A2 in the Appendix). Table 10 presents the empirical findings using

occupational change as dependent variable. The point estimate is positive and statistically significant in all

9Given the large share of zero self-employment income, one should correct for selection bias. However, as we found no
statistically significant effect of the share of immigrants on the log of self-employment income, we refrained to estimate the
same model correcting for selection bias.
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2SLS estimations. The 2SLS coefficients of the share of immigrants at time ¢ are about 3, when no lags in the
share of immigrants are added (columns 3 and 4), implying a significant increase in mobility in response to
higher immigration. The point estimates on occupational mobility are even larger for the 2SLS specifications
that include more lags (columns 5 and 6). These large effects on occupational change suggest that the "net"
upgrading effect estimated in Table 4 can be simply the tip of a more pervasive effect on individual "gross"
mobility. Besides the net average upgrading effect, there may also be an increase in "horizontal" mobility
of natives (specialization). Overall, immigrants increase the mobility of natives across occupations, which,
together with specialization according to comparative advantages, is the key mechanism for the gains from
immigration. The results of the previous and of the present section indicate that immigration makes the

labor market more dynamic.

6.2 Heterogeneity by initial skill, age, gender

There is large heterogeneity in the labor market outcomes of workers which is associated to their age, gender
and skills. These differences can make one group more vulnerable and responsive than others to the inflow of
migrants. In Table 11 we take into account this heterogeneity and we split the sample of workers according
to three criteria. First, we distinguish workers in terms of their occupational tiers at the entry in the sample.
As we have found a positive effect of the share of immigrants at time ¢ on occupational level we would like to
check whether this is confirmed also looking at the sub-sample of workers starting by lower and upper tiers.
Native workers in Tier 1 and 2 may be subject to more intense competition from immigrants in manual jobs,
whereas natives in Tier 3 may have stronger upward mobility opportunities, linked to their higher skills,
better ability to learn and stronger wage incentives to upgrade (as wage distributions are more "stretched"
at the top). Second, we assess whether the ability to respond to immigration via an occupational upgrade
is mainly an opportunity for young workers, defined as individuals younger than 40 years of age at the
beginning of our sample. Third, we also test whether results are robust to the exclusion of individuals aged
less than 25. This group could include workers, who are also enrolled in higher education and that may
experience large upgrades after the completion of their tertiary education. Finally, we distinguish between

male and female workers. A larger share of immigrants is male in Europe, so one could expect a larger
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pressure on that gender to upgrade occupation. However, some house-service occupation typical of migrants
can substitute women’s household work. All these models are estimated by 2SLS using the specification (2),
with the complete set of fixed effects, which corresponds to specification of column (4) in Tables 3-10. We
do not include the lagged values of immigrant share (which generally did not have a significant coefficient in
previous regressions).

The empirical findings presented in Table 11 show the estimated effect of immigrants on occupational
level (top rows), unemployment status (middle rows) and log earnings (bottom rows). First, columns 1 and
2 show that workers both in lower and upper tiers are significantly more likely to experience occupational
upgrading as a consequence of immigrant competition. The coefficient is much larger for workers starting at
high tiers, suggesting more responsiveness of intermediate occupations to immigration waves. These results
are consistent with the hypothesis that large inflows of immigrants increase the demand for managerial
occupations and natives have a particular advantage in those. In columns 3, 4 and 5 we present results for
the group of young workers (less than 40), older workers (40 or more) and those not-in-education age (25
or more). Occupational mobility induced by immigrant influx affects in similar ways all age groups, with a
slightly larger point estimate for natives below 40 than above 40. Columns 6 and 7 present the results for the
male and female sub-samples, respectively. Although both subgroups show significantly positive estimated
coeflicients for occupation level, that of the female sub-sample is larger. Immigrants may be substitutes for
manual house-services typically employing females (e.g. house cleaning, baby-sitting, elderly care) and this
allows native female to be employed in more professional roles and enjoy more dynamic careers (e.g. Cortes
and Tessada, 2011).

The impact on unemployment status, shown in the middle section of the Table 11, suggests that the
probability of unemployment of natives is not an outcome affected by immigration for any of the groups
considered. In fact, for individuals beginning at Tier 1 or 2, a larger inflow of immigrants in their markets
decreases the probability of unemployment. Be it because of the immigrant-native complementarity or
because firms increase jobs creation when immigration is large, we do not observe evidence in the EU of
immigrant crowding out natives. Similarly, the contemporaneous effects of immigrants on wages is negligible

for all groups. Remember that in Table 7 we found some lagged positive effects of immigration on wages but
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no contemporaneous effects.

7 Conclusions

In this paper we have analyzed the impact of immigration on several native outcomes. The novelty of the
approach is that we use data that allow us to follow native individuals in a panel and analyze the response
in their working careers after they have been exposed to labor market competition from immigrants. Our
main focus is to analyze whether the exposure to immigrant competition accelerates or slows the career of
native workers. Using the presence of immigrants from different nationalities in 1991 in country-occupation
cells in Europe and their inflow during the period 1995-2001, we compare natives exposed to large or small
waves of immigrant competition and we use this variation to identify the effects on their career.

We find that immigrant competition increases the probability of upward mobility of natives within the
observed period. Also, interestingly, we find that such a faster mobility did not take place at the cost of
higher probability of unemployment. The dynamic effects of immigration, in fact, did not imply that natives
were crowded out, but instead, that working opportunities were created in higher occupation levels. If
anything, the lagged impact of immigrants on unemployment was negative. Possibly, foreigners, by taking
jobs complementary to those of natives, induce stronger job-creation by firms. The upward mobility seems
stronger among females, and among natives starting at intermediate occupational levels (rather than from
very low levels). Native individuals are also more likely to leave self-employment in response to immigrant
competition and, in general, immigration increases substantially occupational mobility of natives.

The novelty of our findings is that we are following a representative panel of European workers, controlling
for their observed and unobserved (time-invariant) characteristics. Hence, differently from the previous
literature, issues of selection, unobserved heterogeneity and attrition of native workers do not bias our
results. We are isolating the causal impact of immigrants on native individuals, exposed to competition from
immigrants. The impact of an immigration shock on native careers is a new dimension of the analysis of
labor market effects of immigrants and may have very important long-run implications for the gains from

immigration.
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Table A2: Summary statistics of the main variables for natives only. Individual-
year observations, average 1995-2001.

Variable Obs Mean Std. Dev.
Full sample
Occupation Lavel 262,711 0.0274 0.4091
Higher occupation 262,711 0.0977 0.2970
Lower Occupation 262,711 0.0704 0.2558
Occupation Mobility 262,711 0.2311 0.4215
Unemployment status 321,934 0.0484 0.2146
log-wage income 213,287 9.3161 0.8660
log self-employment income 37,407 8.7656 1.3752
No self-employment income 262,711 0.7899 0.4074
Share of immigrant at time t 262,711 0.0558 0.0370
2SLS sample
Occupation Lavel 183,068 0.0193 0.3952
Higher occupation 183,068 0.0879 0.2832
Lower Occupation 183,068 0.0686 0.2528
Occupation Mobility 183,068 0.2196 0.4140
Unemployment status 218,629 0.0546 0.2273
log-wage income 141,996 9.1761 0.8635
log self-employment income 28,864 8.6989 1.3130
No self-employment income 183,068 0.7617 0.4260
Share of immigrant at time t 183,068 0.0566 0.0397

Source: authors calculation based on ECHP data. Monetary values in ECU until 1998, in Euro from 1999
onwards.
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Table A3: One-year mobility of native workers across the four Occupation Levels
(%). Average 1995-2001

Tier at time t

First Second Third Fourth All
First 78.52 19.03 1.36 1.09 100
—
- Second 2.59 92.41 2.65 2.35 100
D]
E
= Third 0.60 861  83.50 7.29 100
@
a Fourth 0.34 5.30 4.29 90.07 100
All 8.71 55.81  14.47 21.01 100

Source: authors calculation based on ECHP data.
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