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Abstract

This paper studies the responses of real wages and labour market flows of immigrants in Spain

for the period between 1999 and 2015. Using Labour Force Survey microdata, I examine the

cyclicality of job-finding and job-separation rates for immigrants and natives over the long

Spanish economic expansion and the sharp contraction. During the expansion, 1999-2007, the

job-finding rate was higher for immigrants than for natives, but both rates converged to a lower

level after the Great Recession took place in 2008. I also find that the impact of the crisis on the

job-separation rate was more than three times as high for immigrants than for natives. Using

longitudinal social security data, I find that wage cyclicality is higher for immigrants than for

natives: a one percentage point increase in the unemployment rate is associated with a 0.65%

and 0.95% drop in real wages for natives and immigrants respectively. However, these differences

only occur among low-tenure workers. This study provides novel empirical evidence to enrich
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1 Introduction

As a consequence of large immigrant inflows in the last decades, foreign-born workers account

now for a significant share of the labour force of many countries. In United States, the share of

immigrants in the labour force increased from 9.3% in 1990 to 13.6% in 2005 and 15.3% in 2010. A

similar growing trend is found in UK: while immigrants made up 4.3% of the labour force in 1990,

by 2005 and 2010 that share was 5.9 and 8.3% respectively. A more striking example is Spain,

where the share of immigrants rose from 2.9% in 2000 to 11.3% and 15.0% in 2005 and 2010.

The economic literature on immigration has shown that there are significant differences between

immigrants and natives regarding both their employment probabilities and prospective wages (Clark

and Drinkwater, 2008; Gathmann and Keller, 2018; OCDE, 2015). Work on immigrants’ assimila-

tion has reached similar conclusions (Borjas, 2015; Izquierdo et al., 2009). A related question that

remains open is whether that differences are amplified or mitigated over recessions and expansions.

In other words, are immigrants more vulnerable to the economic cycle?

This paper studies how differences in the labour market outcomes of immigrants and natives

depend on the economic cycle. In particular, using data from the Spanish Labour Force Survey

(2005-2015), I first examine the cyclicality of the job-finding and job-separation rates for immigrants

and natives. Since the data starts in 2005, I can study the heterogeneity in transition flows of

immigrants and natives during both an economic expansion (2005-2008) and a recession (2008-

2015), which are particularly big boom and bust, making them a very interesting case of study.

I compute the labour market flows for immigrants and natives, both for the pool of workers and

by fixing some job/worker characteristic (education, work experience, sector of activity, type of

contract). In order to account for composition effects, I use a linear probability model to estimate

the differences in the labour market flows by nationality, conditional on observable characteristics

Last, using a similar linear probability model, I quantify the differential impact of the crisis on the

probability of finding and losing a job between comparable immigrants and natives workers.

Second, I examine differences in real wage cyclicality between immigrants and natives, using

administrative data from Spanish social security registers. Similar to the analysis on labour market

flows, I start by documenting the evolution of real monthly wages from 1999 to 2015 for the pool

of workers and fixing some job/worker characteristics, paying attention to the behaviour of the

wage premium between immigrants and natives. I then follow De la Roca (2014) and study wage

cyclicality by estimating a wage equation in a two-steps procedure.

The Spanish economy is an interesting case of study for the purpose of the paper for two

main reasons. Firstly, Spain experienced large foreign inflows in a very short period. As Figure 1

shows, immigration to Spain was close to zero before 1998. After that, immigrant inflows increased

dramatically, reaching their maximum in 2007, where they made up to more than 2% of the total

Spanish population. This increase is even more extraordinary when compared to other developed

countries (Figure 1). As a consequence, the share of immigrants in the labour force surged from
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2.9% in 2000 to more than 15% ten years later. Secondly, Spain experienced sizeable employment

destruction in the Great Recession. As Figure 3 shows, the increase in the unemployment rate was

higher for immigrants than natives, suggesting that the crisis hit harder immigrants than natives.

Figure 1: Immigrant inflows

Source: OECD International Migration database

I find that before the crisis (from 2005 to mid-2008) job-finding rates were higher for immigrants

than for natives. However, after the crisis, both rates converged to a lower level. For the full period

(2005-2015) job-separation rates are higher for immigrants than for natives, but the gap increased

significantly after the Great Recession took place in 2008. These patterns hold even when fixing

some worker and job characteristics. Given the nature of the Spanish crisis, results regarding the

sector of activity are particularly relevant: in all sectors (including construction), the job-separation

rate increased more for immigrants than for natives. I show that the pre-crisis differences in the

job-finding rate between immigrants and natives are unaffected by the inclusion of observable

characteristics, while the pre-crisis job-separation rate gap is reduced. I also find no differences in

the conditional job-finding rate between the two groups after the Great Recession.

The linear probability estimation shows that the impact of the crisis on the probability of losing

a job was more than three times as high for immigrants than for natives. Ceteris paribus, the crisis

is associated with a 1.5 p.p. increase in the job-separation rate for natives, while for immigrants

that increase is 5.2 p.p. My estimates also suggest that the impact of the crisis on the job-finding

probability was twice as high for immigrants than for natives. These results are consistent with

those of Dustmann et al. (2010) for UK and Germany and Carrasco and Garćıa-Pérez (2015) for

Spain, which found that immigrants are more sensitive than natives to changes in the economic
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conditions. I find that wage cyclicality is higher for immigrants than for natives: a one percentage

point increase in the unemployment rate is associated with a 0.65% drop in native real wages,

while for immigrants the decrease is 0.95%. My estimates are slightly higher than those reported

by De la Roca (2014) and Font et al. (2015). However, overall they suggest a low degree of real

wage sensitivity compared to other developed countries (Pissarides (2009)), as expected given the

well-known labour market duality and high rigidity of the Spanish labour market (Bentolila et al.

(2012), Bentolila et al. (2012)). Importantly, when allowing for heterogeneity in the estimates by

tenure, I find that wage cyclicality differences between immigrants and natives only occur among

low-tenured workers (less than two years of tenure in the establishment). Last, real wages were

more responsive during the expansion (1999-2008Q2) than during the recession (2008Q3-2015),

with higher wage cyclicality among immigrants in both phases of the business cycle.

Literature Review and Contribution

This paper relates to the extensive literature on the economic assimilation of immigrants (Baker

and Benjamin (1994) for Canada, Borjas (2003) and Card (2005) for U.S. or Dustmann and Fabbri

(2003) and Clark and Lindley (2009) for U.K). Regarding the Spanish economy, Amuedo-Dorantes

and De la Rica (2007) use a single cross-section for 2002 and show that immigrants face a higher

unemployment rate. Izquierdo et al. (2009) show that at the time of arrival, immigrants’ wages

are significantly lower than natives’, but the gap is reduced to half in the following 5 years. Other

related work is Fernández and Ortega (2008) and Rodŕıguez-Planas and Nollenberger (2016). Us-

ing data from 2000 through 2011, Rodŕıguez-Planas and Nollenberger (2016) find that immigrants

who arrived before the 2008 recession had little trouble finding work immediately but those who

arrived after 2008 struggled to find work as Spanish unemployment rates increased. For the period

1996-2006, Fernández and Ortega (2008) find that immigrants face initially both a higher unem-

ployment and temporary employment rate. A notable difference with these papers is that they use

cross-sectional data, abstracting from exploiting the panel data dimension of the Spanish Labour

Force Survey. Moreover, my data covers a longer post-crisis period. I add to this literature by

focusing on differences between immigrants and natives regarding their labour market flows. In

particular, my contribution is to show that a key source for the higher immigrants’ unemployment

rate is that their job-separation rate is higher regardless of the macroeconomic conditions.

This paper is most closely related to the strand of the literature studying how immigrants

respond to the economic cycle compared to natives. Dustmann et al. (2010) study unemployment

and wage responses to economic shocks for immigrants relative to natives in Germany and the

United Kingdom. Lessem and Nakajima (2019) show that undocumented Mexican immigrants

in the U.S. experience larger wage drops during recessions than legal immigrants. Both papers

show that there are significant differences in unemployment responses between immigrants and

natives. A close work to my study is that of Carrasco and Garćıa-Pérez (2015), which investigate
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whether unemployment and employment durations for immigrants and natives respond differently

to changes in the economic conditions. They find that the effect of the crisis on these durations

is higher for immigrants than for natives. Some relevant traits differentiate my work from theirs.

First, I focus on transition flows (i.e job-separation and job-finding rates) and how those changed

with the cycle. Second, I cover a longer recessionary period, which is very relevant given the high

persistence of the unemployment rates during the Great Recession.

My paper is also related to the literature estimating worker flows. Some of the most influential

papers on this topic are Blanchard et al. (1990), Shimer (2012), Elsby et al. (2009) or Fujita and

Ramey (2009), all for the U.S. economy. Several studies focus on European labour markets, for

instance Gomes (2012) for UK, Fontaine (2016) for France or Hertweck and Sigrist (2015) for

Germany. Using Spanish data, Silva and Vázquez-Grenno (2013) focus on the differences between

permanent and temporary employment. While all these papers stress the relevance of accounting

for the evolution of labour market flows to understand unemployment determination, they have

ignored the potential differences between immigrants and natives. Therefore, I add to this literature

by computing labour market dynamics by nationality.

Closely related to my work are the study of De la Roca (2014) and Font et al. (2015) that

also use administrative data from the Spanish Social Security to examine real wage cyclicality.

For the period 1988-2011, De la Roca (2014) finds evidence of weak real wage cyclicality, with a

baseline estimate of a 0.4% increase in wages in response to a one percentage point decline in the

unemployment rate. Focusing on how wage cyclicality differs in different phases of the business

cycle, Font et al. (2015) finds that differences across expansions and recessions are significant, with

an even lower real wage cyclicality in recessions. Some relevant traits differentiate my study from

theirs. First, I focus on how wage cyclicality differs between immigrant and native workers. Second,

I use data from a more recent period, which allows me to consider a longer post-crisis period. This

is very relevant since, as stated before, the crisis affected more immigrants than natives in terms

of employment destruction.

The rest of the paper is organized as follows. Section 2 summarizes some relevant features

of the Spanish immigration process and legal environment. Section 3 examines the cyclicality of

job-separation and job-finding rates for immigrants and natives. Section 4 studies the real wage

cyclicality, and Section 5 concludes.

2 Background

2.1 Migration to Spain

Immigration to Spain is a recent process. Throughout most of the 20th century, Spain was a country

of emigration, mainly to Europe (France, Germany and Switzerland)1. From the late 90’s, Spain

experienced the largest inflow of immigrants among all developed countries. As Figure 1 shows,

1See Izquierdo et al. (2015) for more a exhaustive description of the historical migration process.
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from 1998 to 2008, on average immigrant inflows made up 1.13% of the total population per year.

As a consequence, the number of immigrants in the labour force went up from 0.27 million (1.6% of

the total population) in 1998, to 3.4 million (15.0% of the total labour force) in 2010, as displayed

in Figure 2. This notable immigration boom can be explained by a combination of factors. Bertoli

et al. (2011) argues that the Latin American crisis had a lot to do with the Spanish immigration

boom. Similarly, Bertoli and Moraga (2013) shows that Spanish migration policies also played an

important role, in particular a special migration arrangement with former colonies. Furthermore,

the Eastern European expansion of the European Union can be also made responsible for a large

part of the immigration flows over this period. Last, it has been argued that the Spanish economic

boom enhanced the process.

Figure 2: Immigrant share and composition by region of country

Immigrant Labour Force Share Share of Immigrants by Region of Country

Note: Share of foreign-born workers that are actively participating in the labour market. Source: Spanish Labour

Force Survey.

The right panel of Figure 2 displays the composition of immigrant workers by region of origin2.

As we can see, the main regions of origin are South America (mainly Ecuador and Colombia, see

Table 8 in Appendix E for details on the composition by country), Africa (Morocco) and Europe

(mostly Romania). Focusing on how the composition evolved over time, two trends are observed.

First, during the immigration boom (1999-2007), Romania and the South American countries

experienced the highest rate of growth of immigrants, as their share in the total of immigrants

increased from 1999-2004 to 2005-2007. On the other hand, the share of Africa remained quite

constant. Second, South American immigrants’ flows were also more sensitive to the crisis, as their

2Results are constructed from the Spanish Labour Force Survey, and I am restricting my sample for immigrants
that are actively participating the labour market.
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share dropped from 2013 to 2016, due not only to a drop in the inflows but also an increase in

south American immigrants’ outflows, that decided to leave Spain to return to their countries of

origin (Prieto et al. (2018)). Figure 22 in Appendix E plots the evolution of the stock of immigrant

workers by region of origin.

2.2 Legal Environment

Given its late immigration experience, most of the migration legislation until the mid 80’s focused

on designing an appropriate framework for the emigration flows. Some unsuccessful attempts to

legislate immigration were replaced by the approval of Law 4/2000 on January of 2000. This law

introduced new rights and integration policies which helped immigrants to regularize and formalize

their status. Specifically, the law established a general principle of equality between foreigners and

natives. Among other aspects, it gave to foreigners the same rights as natives regarding access

to the legal system and ideological/religious freedom. It also allowed full access to emergency

assistance and to all other (basic) social services to those registered in the Municipal Registry

(Padrón Municipal). Last, it only provided the rights to work, move freely or associate to those

with legal residence permit. The law, which has been slightly modified, is still in force3. In the next

section, I study the cyclicality of labour market flows by using the Spanish Labour Force Survey.

One important advantage that this survey has over other sources is that it collects information

about national and foreign workers in the formal economy as well as in the informal economy.

However, a relevant drawback in the analysis on real wages (Section 4) is that I use administrative

data from the Spanish social security registers, which only includes legal workers. This could be

an important limitation as I am missing some sectors where both the degree of informality and

the presence of immigrants is high (Farré et al. (2011)), such as the agriculture or the household

service sector (child and elderly care or household cleaning and cooking). See Farré Olalla and

Bosch (2014) for an analysis on the size of the informal sector in Spain and its relationship with

the Spanish immigration boom.

3 Cyclicality of Labour Market Flows: Immigrants versus Natives

3.1 Data

I use data from the Spanish Labour Force Survey-Flows (SLFS, Estad́ıstica de Flujos de la Población

Activa), a quarterly representative survey of about 65,000 households, which is equivalent to around

180,000 individuals. The sample is divided into six waves (rotation groups) and every quarter

one wave is replaced by a new one. The longitudinal structure of the SLFS allows us to match

observations belonging to two consecutive surveys. Also, due to the structure of the database, we

can track each individual for five successive quarters (one year and a half). Although the quarterly

3See Corella (2015) for an analysis of the main changes in the Spanish migrants’ integration policy.
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survey starts in 1999, I restrict my analysis to the period between 2005Q1 and 2016Q4, as the

longitudinal dimension of the survey did not provide information about nationality before 2005.

The survey asks respondents about their labour market status and job characteristics (occupation,

sector or type of contract) as well as personal and household characteristics (age, education or

nationality).

Descriptive Statistics

This subsection provides an overview of the main characteristics of the Spanish labour force for

the sample period considered here, focusing on the differences between immigrants4 and natives.

As in the next sections I divide the sample period, Table 1 displays the descriptive statistics by

differentiating three phases: pre-crisis (from 2005Q1 to 2008Q2), crisis (2008Q3-2013Q2) and post-

crisis (2013Q3-2016Q1)5. First, female workers represent a higher share among immigrants than

natives, although differences decreased over time. Regarding the age structure, native workers are

older than immigrants. Similar to gender differences, the average age gap decreased over time.

Table 1: Immigrants and natives characteristics

Natives Immigrants

Pre-crisis Crisis Post-crisis Pre-crisis Crisis Post-crisis

Male 58.27% 55.57% 54.03% 55.76% 53.56% 52.11%

Average age 31.66 36.12 38.88 31.96 34.38 36.80

Education
Primary or less 20.72% 17.00% 11.00% 24.50% 24.00% 22.00%
Secondary 52.23% 53.05% 56.00% 54.67% 56.27% 55.93%
Tertiary 27.04% 30.00% 33.06% 20.42% 19.74% 22.07%

White Collar 58.13% 63.24% 66.06% 35.64% 40.18% 45.04%

Temporary rate 28.73% 22.12% 22.98% 56.70% 42.36% 37.30%

Unemployment rate 8.34% 19.13% 22.32% 12.36% 31.25% 33.04%

Sectors
Agriculture 4.43% 3.76% 3.74% 6.34% 7.07% 8.06%
Industry 12.15% 10.54% 10.02% 8.89% 7.02% 8.06%
Construction 16.71% 12.50% 10.88% 25.15% 14.35% 9.47%
Services 66.70% 73.20% 76.15% 59.62% 71.57% 75.63%

Source: Spanish Labour Force Survey, INE.

The third row of Table 1 shows the share workers with at most primary, secondary or tertiary

4Because the SLFS-Flows does not ask for country of birth, I identify immigrants as individuals with foreign
nationality.

5I chose this period since 2008Q3 and 2013Q2 are, respectively first and last quarter with a negative quarterly
growth rate of real GDP (ignoring two quarters in 2010 with slightly and temporarily positive rates).
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education6. The share of college graduates is lower among immigrants than natives, while the share

of high-school drop-outs is higher. There share of workers with secondary education is the same for

immigrants and natives. Last, there is an upward trend on the share of college graduate workers for

both immigrants and natives, as it has moved from 27.04% in 1999 to 33.06% in 2016 for natives,

and from 20.42% to 22.07% for immigrants.

I divide employed workers between blue and white-collar workers (Llull (2014)), depending on

their job occupation (see Table 9 in Appendix E for details on the occupations included in each

group). As we can see in the fourth row in Table 1, native employment is more concentrated among

white-collar occupations than immigrants’. Also, the share white-collar workers has increased for

both groups after the Great Recession, since many blue collar occupation became unemployed with

the crisis. Immigrants are also more concentrated among temporary jobs than natives. Specifically,

during the pre-crisis period, the average temporary rate was 28.73% for natives and 56.70% for

immigrants. As expected, temporary rate dropped for both groups with the arrival of the crisis, as

most of the employment destruction was concentrated among workers with temporary contracts.

Table 1 also displays the sectoral composition of jobs. From the last two row one can see

that the usual claim that most immigrants worked in the construction sector during the boom is

a misleading statement. The vast majority of both immigrants and natives are employed in the

service sector. We can also see that during the pre-crisis period, immigrants were indeed more

concentrated in the construction sector than natives (25% of immigrants versus 16.17% of natives),

but the difference is less pronounced than one may think. The plunge in the construction sector

employment with the Great Recession is salient: the share of immigrants employed in that sector

dropped by 10 percentage points, while for natives the drop was 6 percentage points.

The unemployment rate is higher for immigrants than for natives for the full period. Nonethe-

less, the unemployment gap skyrocketed after the Great Recession took place. Figure 3 displays

natives’ and immigrants’ unemployment rates, as well as the difference between the two rates. We

can observe that from 2001 to 2008 the unemployment rate gap fluctuated from its lower bound at

2.1 p.p. in 2005Q4 to its maximum of 6.5 p.p. in 2003Q1. However, with the crisis, the differential

raised from 6 in 2008Q2 to more than 13 p.p. in 2013 and 15 p.p. in 2013Q1. Sectoral compo-

sition and differences in observables (education or age) can partially explain immigrants’ higher

unemployment rate.

In the next section, I disentangle the source of the unemployment rate gap between immigrants

and natives from differences in job-finding and job-separation rates: are immigrants more time

unemployed because they have a harder time finding jobs or because they lose their jobs more

easily? Additionally, I examine whether the heterogeneity in the transition flows between the two

groups still exists among comparable workers: is the unemployment gap and the differences in the

6As Borjas (2003) I classify individuals into four education groups: high school drop-outs or less (i.e primary
studies or less), lower secondary education, higher secondary education and college degree. For the descriptive
statistics, I pool the two secondary education categories, as there are no big differences in those two educational
levels between immigrants and natives.
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Figure 3: Unemployment rate by nationality

Note: The unemployment rates are seasonally adjusted using a 4-quarters moving average. The unemployment rate

differential (plotted in the right y-axis) is computed as the difference between the natives’ and immigrants’ unemploy-

ment rate. Source: Spanish Labour Force Survey, INE.

labour market flow only due to composition effects? Last, I study if there are differences regarding

cyclicality of job-finding and job-separation rates for immigrants and natives.

3.2 Evolution of Labour Market Flows

The longitudinal nature of the data allows us to examine labour market dynamics for immigrants

and natives by using the transition rates approach (Elsby et al. (2009), Shimer (2012), or Silva

and Vázquez-Grenno (2013) for Spain). In particular, I compute the job-finding and job-separation

rates from 2005Q1 to 2016Q1. In Appendix A, I also display the evolution of job-to-job transitions

with a change in employer7. As my goal is to understand differences in the probability of finding

and losing jobs between immigrants and natives, I consider a three-state environment (employment,

unemployment and inactivity). However, given the important role of the employment duality in

the Spanish labour market8, I will also compute job-separation rates by nationality and type of

job (temporary versus permanent). Denote by j = {N,M} the labour market dynamics of natives

and immigrants, respectively. Using the fundamental equations that describe the evolution of the

stock of employed, unemployed and inactive workers (denoted as Ej , Uj and Ij , respectively. See

7That is, transitions from employment to employment but with different employers.
8See Silva and Vázquez-Grenno (2013) for an analysis focused on the role of flows in and out of permanent and

temporary employment in Spain
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Appendix A), the transition rate from unemployment to employment (job-finding rate) and from

employment to unemployment (job-separation rate) are computed as follows:

Job-finding rate : λUEj,t =
NUE
j,t

Uj,t−1
=

NUE
j,t

NUE
j,t +NUU

j,t +NUI
j,t

(1)

Job-separation rate : λEUj,t =
NEU
j,t

Ej,t−1
=

NEU
j,t

NEU
j,t +NEE

j,t +NEI
j,t

(2)

where NXY
j,t is the number of workers transitioning from state X to state Y at period t.

Figure 4 displays the evolution of immigrants and natives quarterly job-finding and job-separation

rates. Before the crisis (from 2005 to mid-2008), the job-finding rate was higher for immigrants than

for natives (45% and 35%, respectively). However, after the crisis, both rates converged quickly to a

lower level of around 20%. Regarding the evolution of job-separation, for all the period, those rates

are higher for immigrants than for natives. However, the gap between the two increased signifi-

cantly after the Great Recession took place in 2008. In particular, the immigrants job-separation

rate more than doubled from 2008 to 2009 (from 4.5% to 11%). For natives, the rate jumped from

2.3% to 3.8%. These two figures suggest a disruptive change in the job-finding and job-separation

Figure 4: Labour market transitions by nationality

Job-finding Rate Job-separation Rate

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.

rate gap between immigrants and natives with the arrival of the Great Recession.
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3.3 Conditional Labour Market Flows

These figures should be viewed with caution as these differences could just due to differences in

experience, sector composition, or type of contract. Since immigrants are younger, work more in

temporary jobs, and were more concentrated in the construction sector, the result that the job-

separation rate is higher for immigrants than for natives is far from being surprising. Similarly,

pre-crisis differences in the job-finding rate might be also due, in part, to composition effects.

As a first attempt to disentangle how much of the observed differences in transition rates are

due to differences in observables, in Appendix B I provide an exhaustive analysis of the evolution

of job-finding and job-separation rates keeping constant some individual characteristics (education,

experience and sex) or job features (occupation, sector and type of contract). I find that the

pattern observed in Figure 4 is regularly repeated within almost all sectors, education categories,

experience, occupation or type of contract.

I compute the evolution of the job-finding and job-separation rates of immigrants and natives

conditional on observable characteristics. For that, I estimate the following linear probability model:

UEi,t = α1 + αm1 immi + αmy1 immi ∗ yeart + δδδX1
i,t + ε1i,t (3)

EUi,t = α2 + αm2 immi + αmy2 immi ∗ year + δδδX2
i,t + ε2i,t (4)

where UEi,t (EUi,t) is a dummy variable defined only for the unemployed (employed) and takes

value 1 if a job is found (lost) at quarter t and 0 otherwise; immi is a dummy variable that takes

the value 1 if the worker is an immigrant and 0 otherwise9; yeart is a dummy variable for the year

when the transition took place10; XXX1
i,t is a vector of control variables that includes dummies for

education, potential experience, marital status, age, gender, region of residence, occupation, sector

of activity11, and year dummies; XXX2
i,t includes all variables in XXX1

i,t and it further adds as controls

the type of contract (permanent or temporary), type of job (full or partial time) and tenure; εi,t

is the idiosyncratic error term. The model allows us to compute the evolution of the job-finding

and job-separation rates for an immigrant and native worker with the average characteristics of the

sample12.

Figure 5 plots the predicted job-finding (left panel) and job-separation rates (right panel) for

an immigrants. One can see that the differences in the job-finding rate between immigrants and

natives are unaffected by the inclusion of observables. That is, even for comparable workers the

estimates suggest that before 2008 the job-finding rate was higher for immigrants than for natives,

while that positive gap for immigrants vanished after the arrival of the Great Recession. As we

9The survey does not provide the worker’s country of birth, so we define immigrants as workers with foreign
nationality.

10I interact the nationality with year dummies instead of quarter dummies to reduce the noise in the estimation
due to the small number of unemployment to employment transitions in a given quarter. The results of the estimation
when interacting the nationality and quarter dummies can be found in the Figure in Appendix E.

11In case of unemployment, the sector of activity and occupation is that when the worker was last employed.
12Results are robust to estimate the probabilities using a multinomial logit model.
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can see in the left panel of Figure 5, after 2008 the confidence intervals of the estimation overlap,

suggesting that there are no significant differences in the evolution of the job-finding rate of the two

groups after that year. As we can see in the right panel of Figure 5, there are also large differences

Figure 5: Conditional labour market transitions by nationality

Job-finding Rate Job-separation Rate

Note: The figure plots the residuals (evaluated at the average at means of other covariates) obtained from the es-

timation of equations (3) and (4) using a linear probability model. Both regressions include controls for education,

potential experience, marital status, age, gender, region of residence, sector of activity, occupation, type of contract

(permanent or temporary), type of job (full or partial time), tenure and year dummies. Equations (3) and (4) are

estimated using 339,008 and 1,559,302 observations, respectively. The dashes lines report the 95 percent confidence

interval on the prediction. Source: Spanish Labour Force Survey-Flows (2005-2015).

in the probability of moving to unemployment between immigrants and natives, even controlling for

observable characteristics. However, the figure shows that during the pre-crisis period (2005 and

2006) the differences are smaller than suggested by the unconditional figures. This was expected,

given that, as we discussed above, immigrants are more concentrated among the low-educated

groups or they work more in temporary jobs. Still, the conditional job-separation rate gap between

immigrants and natives is found to be large, specially after the crisis. In fact, Figure 5 shows even

more clearly that the increase in the job-separation rate was higher for immigrants than for natives

after 2007. The estimates suggest that ceteris paribus, in 2006 the job-separation rate was 2% for

natives and 3.5% for immigrants, while in 2008 those rates jumped to 4% and 10%, respectively.

That is, whereas for natives the probability of losing jobs doubled, for immigrants it almost tripled.

After that, the relative change is very similar for the two groups: from 2008 to 2012, ceteris paribus,

the job-separation rate went up from 10% to 12% for immigrants and from 4% to 5.5% for natives.

12



3.4 Testing the Cyclicality of Labour Market Flows

The previous section suggests that the immigrants’ transition flows were more sensitive to the

outset of the Great Recession, even when controlling for composition effects. In this section I

estimate the following linear probability model to quantify the differential impact of the crisis on

the employment transitions of immigrants and natives:

UEi,t = β1 + βm1 immi + βc1crisist + βmc1 immi ∗ crisist + δδδ1XXX
1
i,t + ε1i,t (5)

EUi,t = β2 + βm2 immi + βc2crisist + βmc2 immi ∗ crisist + δδδ2XXX
2
i,t + ε2i,t (6)

where the dummies UEi,t, EUi,t and immi are defined as above; crisist is a dummy variable that

takes the value 1 for the time interval 2008Q3-2013Q213 and 0 otherwise; the vector XXX1
i,t and XXX2

i,t

includes the same control variables as above; and εi,t is the idiosyncratic error term. The coefficients

of interest are βmc1 , βmc2 , which are associated with the interaction term of the variables immi and

crisist. Their signs and magnitudes will be used to quantify the differential impact of the crisis on

the probability of finding (losing) a job between immigrant and native workers.

The results of the estimation of Equations (5) and (6) are displayed in Table 2 and 4, respectively.

The baseline estimation (which includes all controls) for the probability of finding a job (UE), can

be found in the column (7) of Table 2. We can interpret the result of βmc1 as follows: among

comparable workers, during the crisis (2008Q3-2013Q2) the drop in the probability of finding a job

was 7.9 p.p. higher for immigrants than for natives. In other words, ceteris paribus, the crisis is

associated with a 7.9 p.p. decrease in the job-finding rate for natives (captured by the coefficient βc1),

while for immigrants the decrease is 15.2 p.p. (captured by the sum of the coefficients βc1 and βmc1 ).

This suggests that the impact of the crisis on the probability of finding a job was more than twice

as high for immigrants than for natives. The left panel of Table 3 displays the estimated predicted

job-finding probabilities (evaluated at the means of all covariates) for both immigrants and natives

before and after the crisis and the marginal effect of the crisis dummy for each group. Notice that

the pre-crisis predicted value of the job-finding rate was 57.85% and 43.75% for immigrants and

natives, respectively. Therefore, my estimates suggest that the drop in the job-finding rate during

the crisis is sizeable: around 44% for immigrants and 18% for natives.

As we can see in columns (1) and (2), if we do not allow for a heterogeneous impact of the

crisis on the probability of finding a job by nationality, we would underestimate the job-finding

gap between immigrants and natives (2 p.p. in vs 7 p.p in the baseline estimation). The reason is

that in this case, the coefficient βm1 would capture the differences in the probability of finding a job

between immigrants and natives both before and after the crisis. And therefore the estimation value

would be an average over the period. However, as Figure 4 shows, it is reasonable to think that

13I chose this time span since 2008Q3 and 2013Q2 are the first and the last quarter with a negative quarterly
growth rate of real GDP, respectively (ignoring two quarters in 2010 with slightly and temporarily positive rates).
The results are robust to move the quarter from which the dummy for crisis starts to take the value 1. Results are
also very similar when defining the dummy crisis as taking value 1 for all periods after 2008Q3 and 0 otherwise.
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Table 2: Estimation results: UE

(1) (2) (3) (4) (5) (6) (7)
Imm (1)+others (2)+Crisis (3)+Educ (4)+Age/Exp (5)+Sector (6)+Occ

βm
1 0.020∗∗∗ 0.020∗∗∗ 0.100∗∗∗ 0.102∗∗∗ 0.092∗∗∗ 0.071∗∗∗ 0.070∗∗∗

(0.002) (0.003) (0.008) (0.008) (0.008) (0.010) (0.010)
βmc
1 -0.088∗∗∗ -0.088∗∗∗ -0.088∗∗∗ -0.075∗∗∗ -0.073∗∗∗

(0.008) (0.008) (0.008) (0.011) (0.011)
βc
1 -0.067∗∗∗ -0.067∗∗∗ -0.068∗∗∗ -0.081∗∗∗ -0.079∗∗∗

(0.007) (0.008) (0.008) (0.010) (0.010)

Secondary 0.050∗∗∗ 0.036∗∗∗ 0.041∗∗∗ 0.044∗∗∗

Tertiary 0.087∗∗∗ 0.064∗∗∗ 0.076∗∗∗ 0.070∗∗∗

Industry -0.072∗∗∗ -0.055∗∗∗

Construction -0.093∗∗∗ -0.087∗∗∗

Services -0.023∗∗∗ -0.006∗∗∗

Year dummies YES YES YES YES YES YES YES
Crisis dummy NO NO YES YES YES YES YES
Crisis× imm NO NO YES YES YES YES YES
Education NO NO NO YES YES YES YES
Age NO NO NO NO YES YES YES
Sector NO NO NO NO NO YES YES
Occupation NO NO NO NO NO NO YES
Other controls NO YES YES YES YES YES YES

Observations 339008 339008 339008 339008 339008 206346 206346
R-squared 0.038 0.043 0.043 0.047 0.053 0.040 0.052

Note: Regressions of a dummy variable for the transition from unemployment to employment (UE) on dummies for
the migration status, crisis and the interaction term of the last two. The column (2) adds as controls gender, marital
status and region dummies. The column (5) adds as controls both age-group dummies and potential experience. The
sector of activity and occupation is that when the worker was last employed. Standard errors in parentheses. Signifi-
cance levels: ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. Source: Spanish Labour Force Survey-Flows (2005-2015).

those differences are not the same before and after 2008. These results provide additional support

to the finding of previous sections: (1) before the crisis immigrants were finding jobs at a higher

rate than natives; (2) the impact of the crisis on this rate was more negative for them than for

natives. Last, as expected after computing the conditional job-finding rates (left panel of Figure 5),

when comparing the estimation results in columns (1) to (7), one can see that composition effects

do not play a big role at explaining the job-finding rate gap between immigrants and natives. My

estimates suggest that the heterogeneity regarding the sector of activity between immigrants and

natives is the only control that can partially account for the overall pre-crisis gap in the job-finding

rate by nationality. However, as we can see, the coefficient βm1 drops only from 0.092 to 0.071 once

the sectoral differences are taken into account. The inclusion of the rest of the controls has a very

minor impact on the estimation value of both βm1 , βmc1 and βc1.

Column (9) in Table 4 displays the results obtained from the baseline estimation (with all

controls) of Equation (6) (probability of losing a job, EU). The coefficient obtained on βmc2 can

be read as follows: for comparable workers, during the crisis (2008Q3-2013Q2) the increase in the
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Table 3: Adjusted predictions and marginal effect

Probability finding a job Probability losing a job
(UE) (EU)

Crisis Crisis Marginal Effect Crisis Crisis Marginal Effect
0 1 0 1

Native 43.75 35.81 −7.94∗∗∗ 3.47 4.96 1.49∗∗∗

Immigrant 58.87 33.61 −15.25∗∗∗ 2.11 7.28 5.17∗∗∗

Note: Adjusted predicted probabilities and marginal effects computed by the linear probability model
of Equations (5) and (6), estimated with all the control variables (i.e using the estimation results
displayed in column (7) and column (9) of Table 2 and 4, respectively). The left panel (UE) uses
206,346 observations. The right panel (EU) uses 1,559,302 observations. Significance level: ∗p <
0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.

probability of losing a job was 3.7 p.p higher for immigrants than for natives. In other words,

ceteris paribus, the crisis is associated with a 1.5 p.p increase in the job-separation rate for natives

(captured by the coefficient βc2), while for immigrants that increase is of 5.2 p.p (captured by the

sum of the coefficients βc2 and βmc2 ). This suggests that the impact of the crisis on the probability

of losing a job was more than three times as high for immigrants than for natives. The right panel

of Table 3 displays the estimated predicted job-separation probabilities (evaluated at the means of

all covariates) for both immigrants and natives before and after the crisis, and the marginal effect

of the crisis dummy for each group. One can see that the change in the probability of losing a

job after the crisis was very large for both groups: everything else equal, it more than tripled for

immigrants (from 2.11 to 7.28) and it multiplied by 1.5 among natives (from 3.47 to 4.96).

Interestingly, the estimation results suggest that the pre-crisis job-separation rate gap by na-

tionality disappears after controlling for observables. From columns (1) and (9) I sequentially add

different controls, which allows me to understand the impact of the inclusion of each control vari-

able on the estimation of the coefficient βm, shedding light on which observable difference between

immigrants and natives drives most of the unconditional job-separation rate gap. As shown in

columns (1) and (4), differences in education, age and experience can partially account for the

overall job-separation rate gap (βm2 decreases from 0.047 to 0.022). Comparing columns (6) and

(7), one can see that occupational and sectoral differences also explain a significant part of the

unconditional gap in the probability of losing a job between immigrants and natives. Yet, their

inclusion does not alter the estimation value of βmc2 . The estimates show that occupational hetero-

geneity (column (7)) is more relevant than sectoral heterogeneity (column (8)) at explaining the

overall differences in the job-separation rate by nationality. Last, including the type of contract as

regressor is key for explaining the job-separation gap between immigrants and natives. This result

reinforces the idea of the high relevance of the duality of the Spanish labour market at explaining

the overall behaviour of the job-separation rate. In fact, after controlling for the type of contract,

during the pre-crisis period ceteris paribus the job-separation rate was lower for immigrants than
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Table 4: Estimation results: EU

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Imm (1)+other (2)+Crisis (3)+Educ (4)+Age/Exp (5)+Sector (6)+Occc (7)+Contr (8)+Tenure

βm
2 0.047∗∗∗ 0.047∗∗∗ 0.030∗∗∗ 0.029∗∗∗ 0.022∗∗∗ 0.017∗∗∗ 0.005∗∗∗ -0.017∗∗∗ -0.019∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
βmc
2 0.030∗∗∗ 0.028∗∗∗ 0.028∗∗∗ 0.029∗∗∗ 0.029∗∗∗ 0.037∗∗∗ 0.037∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
βc
2 0.011∗∗∗ 0.012∗∗∗ 0.013∗∗∗ 0.013∗∗∗ 0.013∗∗∗ 0.015∗∗∗ 0.015∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Secondary -0.023∗∗∗ -0.034∗∗∗ -0.028∗∗∗ -0.019∗∗∗ -0.012∗∗∗ -0.010∗∗∗

Tertiary -0.034∗∗∗ -0.044∗∗∗ -0.037∗∗∗ -0.022∗∗∗ -0.013∗∗∗ -0.011∗∗∗

Industry -0.040∗∗∗ -0.086∗∗∗ -0.081∗∗∗ -0.081∗∗∗

Construction -0.001∗∗∗ -0.054∗∗∗ -0.068∗∗∗ -0.070∗∗∗

Services -0.037∗∗∗ -0.081∗∗∗ -0.080∗∗∗ -0.083∗∗∗

Temporary contract 0.111∗∗∗ 0.103∗∗∗

Tenure -0.0001∗∗∗

Year dummy YES YES YES YES YES YES YES YES YES
Crisis dummy NO NO YES YES YES YES YES YES YES
Crisis× imm NO NO YES YES YES YES YES YES YES
Education NO NO NO YES YES YES YES YES YES
Age NO NO NO NO YES YES YES YES YES
Sector NO NO NO NO NO YES YES YES YES
Occupation NO NO NO NO NO NO YES YES YES
Contract NO NO NO NO NO NO NO YES YES
Tenure NO NO NO NO NO NO NO NO YES
Other controls NO YES YES YES YES YES YES YES YES

Observations 1918707 1918707 1918707 1918707 1918707 1918368 1918368 1559302 1559302
R-squared 0.005 0.016 0.017 0.021 0.029 0.032 0.042 0.096 0.097

Note: Regressions of a dummy variable for the transition from employment to unemployment (EU) on dummies for the migration
status, crisis and the interaction term of the last two. The column (2) adds as controls gender, marital status and region dummies.
The column (5) adds as controls both age-group dummies and potential experience. The last column (9) adds as controls both tenure
and the type of job (full or partial time). Standard errors in parentheses. Significance levels: ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.
Source: Spanish Labour Force Survey-Flows (2005-2015).

for natives. As we can see, when adding the type of contract as control variable, the coefficient of

interest βmc2 is also higher.

In a robustness check, I run the same regression as in Equation (6) but adding an interaction

term between the dummy for the crisis and the type of contract, allowing for a different impact of

the crisis on the probability of losing a job for temporary and permanent workers. There are good

reasons to suspect that this is the case, as workers employed in temporary jobs are less protected

and have a higher risk of turnover, specially during an economic downturn (see Figure 15). The

column (2) of Table 10 (in Appendix E) displays the results. As expected, the coefficient associated

with the interaction term between the temporary contract and the crisis dummy is positive (0.043)

and highly significant. Also, allowing for this interaction reduces the magnitude of the coefficient

βmc2 (0.027 vs 0.037 in the baseline). In other words, the baseline estimation of βmc2 (in column (9) of

Table 4) may suffer from a slight upward bias if we do not allow for the possibility of a higher impact

of the crisis on the job-separation probability for temporary workers. This result is reasonable, as

immigrants worked more in temporary jobs than natives14. Still, with these new estimates, the

14Similarly, I also add an interaction term between the dummy for the crisis and the sector of activity dummies
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analysis on the adjusted predicted probabilities shows that ceteris paribus, the impact of the crisis

on the job-separation probability was 2.5 times as high for immigrants than for natives (see Table

11 in Appendix E).

4 Real Wage Cyclicality: Immigrants versus Natives

4.1 Data

Since the Spanish Labour Force Survey does not provide information on wages, in this section I use

Spanish administrative data from the Continuous Sample of Working Histories (Muestra Continua

de Vidas Laborales, MCVL hereinafter) on earnings and working histories of workers. The MCVL

consists of a 4% representative random sample of all workers affiliated (working, receiving a public

pension or being registered as unemployed) with the social security administration in the year of

the publication of the dataset. The data was released in 2004 and after that year it follows the same

sample of individuals over time, adding new observations each year to replace exiting workers while

keeping the sample representative of the population. Furthermore, the data provides retroactive

information on the workers’ entire labour market history. That is, as long as an individual registers

one day of activity with social security in any year between 2005–2015 (which is the last year that

I include in the analysis), her complete working life history can be recovered up to 1981.

Along with the job history, for each individual, a large amount of information is available,

including personal and demographic characteristics (age, gender, education, nationality, region of

residence), firm information at the establishment level (location, size) and labour market informa-

tion (industry, occupation, type of contract). The unit of observation in the data is any change in

the individual’s labour market status or any modification in job characteristics. Importantly, it also

provides earnings data, in nominal terms. As explained in De la Roca (2014) wages are available

for all workers but some observations are censored. I deflate wages using the consumer price index

(base year 2011) provided by the Spanish Statistical Office (INE).

Sample restrictions

I construct a panel with monthly observations for the period 1999 to 2015. We start with the

most updated version of the sample, which is the 2015 edition. After processing the social security

and census records of individuals contained in the 2015 edition of the MCVL, we turn to the 2014

edition and extract the social security and census records of the individuals contained in this edition

(column (3) in Table 10), which allows for heterogeneous effects of the crisis on the job-separation probability by
sector. This is a reasonable assumption given the nature of the Spanish crisis and, in particular, given the key role
played by the construction sector in driving the increase in the unemployment rate. As expected, the coefficient
associated with the interaction term between the construction sector and the crisis dummy is positive (0.023) and
highly significant. Also, allowing for this interaction additionally reduces the magnitude of the coefficient βmc

2 (0.023
vs 0.037 in the baseline), as immigrants were more concentrated among the construction sector, specially before the
Great Recession.
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but absent from the 2015 edition. We do the same for the subsequent editions (2012 to 2005). The

initial sample is a monthly data set of individuals who have worked at any time between January

1999 and December 2015. I restrict this sample to workers aged 20-60 during that period. I focus

on salaried employment, dropping from the sample unemployment spells and self-employed. Last, I

restrict to workers who had worked the full month with the same establishment. These restrictions

reduce the sample to 808,029 individuals and 71,552,530 monthly observations.

Descriptive Statistics

This section summarizes the main characteristics of the sample included in the MCVL, presenting

the results for immigrants and natives. Again, I identify immigrants as workers of foreign nation-

ality. In the sample, immigrants account for 20.34% of individuals, and 9.37% of the monthly

observations15. As before, all statistics are displayed in Table 12 (in Appendix E) dividing the

sample period in three phases: pre-crisis (1999Q1-2008Q2), crisis (2008Q3-2013Q2) and post-crisis

(20013Q3-2016Q1)16.

In the MCVL, I split workers in three education groups: low secondary education or less (ı.e.

primary education and lower secondary education), high secondary education, and college educa-

tion17. Immigrants are more concentrated among the low educated groups and they are more time

employed as temporary. Workers’ sectoral composition is very similar to the sample of the Span-

ish Labour Force Survey, with most of the workers employed in the service sector, and a higher

share of immigrants working in construction, specially during the pre-crisis period (see Table 12 in

Appendix E for details on the numbers).

I construct a variable specifying the number of days that a worker has been employed for a

given establishment18. As De la Roca (2014) and Font et al. (2015), I classify employed workers

into six tenure categories: (1) workers employed less than one year who came from unemployment

or inactivity (newly-hired); workers employed less than one year who came from an employment

spell (job-movers); (3) workers 1-2 years of tenure; (4) 2-4 years, (5) 4-6 years; and (6) more than

6 years of tenure. As we can see in Table 5, immigrant workers are more concentrated among

the low-tenure groups than natives. During the pre-crisis period, 60% of employed immigrants

were working in firms with less than one year of tenure, while that share was around 20% among

natives. Similarly, natives are overrepresented in the highest group of tenure: during the whole

15The discrepancy is explained by the fact that immigrants have shorter labour market career than natives (since
they arrive late to Spain) and hence the sum of employment and unemployment spell must be lower.

16Notice that the pre-crisis period here is larger, as for the Spanish Labour Force Survey-Flows I had to restrict
my analysis to the period 2005Q1, see Subsection 3.1.

17Unfortunately, these educational groups can not be directly compared with those of the Spanish Labour Force
Survey, as the administrative data does not distinguish between primary graduates and low secondary education.
And also this is the reason why the lower educational level is overestimated compared to Table 1

18This variable counts the number of days accumulated in an establishment throughout a worker’s career. That
is, if he leaves the establishment and then returns, the tenure starts from its former level. De la Roca (2014) also
considers the alternative of counting every return as a new spell, and he founds very similar results. That is why I
abstract from that case.
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sample period, 26% of employed natives are working in establishments with more than 6 years of

tenure, for only 5% among immigrants.

Table 5: Job tenure categories by nationality

Natives Immigrants

Pre-crisis Crisis Post-crisis Pre-crisis Crisis Post-crisis

Tenure group
Newly-hired 10.58% 9.17% 9.79% 13.38% 14.46% 15.71%
Job-movers 20.85% 12.15% 10.72% 46.18% 28.22% 22.71%
1-2 years 17.66% 14.12% 12.31% 20.91% 20.61% 20.39%
2-4 years 20.08% 19.69% 17.04% 13.65% 21.42% 20.55%
4-6 years 11.29% 13.64% 11.14% 3.76% 9.32% 8.77%
More than 6 years 19.55% 31.23% 39.00% 2.12% 5.97% 11.87%

Note: The new-hired group includes workers employed with less than one year of tenure that came from

unemployment or inactivity. The job-movers group includes workers employed in with less than one year

of tenure and came from an employment spell. Source: MCVL.

4.2 Monthly Average Wage

The left panel of Figure 6 plots the evolution of the monthly wage for immigrants and natives, while

the right panel displays the wage premium19. First, the monthly average wage is higher for natives

than immigrants. Second, the average wage of immigrants grew at a slower rate throughout the full

period. In particular, in 1999 the average native wage was around 20% higher than for immigrants,

while that difference increased to 30% in 2008 and more than 50% in 2012 and afterwards (right

panel of Figure 6). Figure 6 also shows that with the arrival of the crisis (mid-2008), the average

wage of immigrants stopped growing, while that of natives was less affected. As a consequence, the

wage premium increased around 20% from 2008 to 2015.

Real wage heterogeneity by nationality could be partially explained by differences in observables

between immigrants and natives, as immigrants are more concentrated among low-educated and

low-tenure groups, work more as temporary and were more concentrated in the construction section

(see Table 5 and Table 12 in Appendix E). In particular, the literature has shown that tenure is

a very important determinant of wage cyclicality (De la Roca (2014)20. Thus, the higher wage

sensitivity among immigrant workers could be explained by the fact that immigrants are more

concentrated among low-tenure categories (newly-hired and job-movers). In Appendix C I try to

19Throughout the paper I indistinctively use the term wage premium and wage gap to refer to the wage differential
between immigrants and natives. It is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for
natives j = N and immigrants j = M at month t.

20As stated in De la Roca (2014), wages among newly-hired workers are more sensitive to changes in the aggregate
economic conditions, as they are not as subject to re-negotiation agreements and other forms of wage-bargaining
rigidities. Similarly, from an employer point of view, it seems easier to implement wage cuts among less-tenure
employers
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Figure 6: Monthly real wage by nationality

Monthly average wage Wage Premium

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wages are seasonally adjusted by taking out the coefficient of the monthly dummies

from an OLS regression. Source: MCVL.

provide empirical support for this hypothesis by comparing natives-immigrants monthly average

real wage among workers who stayed employed in the same establishment from January 2007

to December 2012 (without any unemployment spell or change in employer). I find almost no

differences in the cyclicality of wages between immigrants and natives (Figure 17 in Appendix C),

suggesting that a significant part of the drop in the average wage of immigrants may be due to

job-changers or newly formed jobs.

As an alternative attempt to disentangle how important are differences in observables to explain

differences in the overall wage cyclicality, in Appendix D, I examine the evolution of real wages

keeping constant some individual or job characteristics (education, sector, type of contract and

gender). Overall, the figures suggest that wage sensitivity during the Great Recession (from 2007

to 2015), is not very different among natives and immigrants once you control for differences in

observables. For illustrative purposes, I focus on the results for the sectoral composition. As we

can see in Figure 7, the evolution of wages follows a similar pattern in all sectors: higher wages for

natives than immigrants, with the gap growing during the expansion. After the Great Recession, the

wage gap remained constant both in industry and construction sectors (where it actually dropped),

and a small increase in services, where the drop in immigrant wages was higher than for natives,

specially in the period 2009-2013 (bottom panel of Figure 7).
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Figure 7: Monthly average wage by nationality and sector

Industry Construction

Services

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wage premium is normalized to 100 at 2008Q1. Wages are seasonally adjusted

by taking out the coefficient of the monthly dummies from an OLS regression. Source: MCVL.

Tenure

Given the key role played by the work tenure in shaping wage cyclicality, in this subsection, I

look at the evolution of wages by nationality within each tenure group. Figure 8 plots the time

series of real wages for each tenure category defined in Subsection 4.1 and wage premium between

immigrants and natives. As expected, wage sensitivity is higher among the low-tenure groups,

specially during the Great Recession. For all the tenure categories we find that the average wage

gap between immigrants and natives was close to zero in 1999 but it widens over the expansionary

period (1999-2007). Last, Figure 8 also suggests that during the Great Recession, differences
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Figure 8: Monthly average wage by nationality and tenure

Newly-hired Job-movers

4-6 years More than 6 years

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wage premium is normalized to 100 at 2008Q1. Wages are seasonally adjusted

by taking out the coefficient of the monthly dummies from an OLS regression. Source: MCVL.

regarding average wage drop between immigrants and natives are higher among the low-tenure

groups. This can be seen by looking at the evolution of the wage premium: we see a significant

acceleration of this indicator from 2007 among the low-tenure groups, specially for job-movers (top

right panel) and workers with 1-2 years of tenure (middle left panel). On the opposite, among the

high-tenure groups (bottom panel) we observe fewer differences between immigrants and natives

after the Great Recession. Somehow striking is the evolution of the wage premium for workers with

2-4 work tenure, as it remained almost constant from 2007 to 2013, and it suddenly increased by

around 20% in only one year.
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4.3 Regression Approach

The previous section suggests that wage cyclicality is not much different among immigrant and

native workers once one takes into account differences in observables (education, sector of work,

type of contract, and job tenure). To test this hypothesis, I estimate a monthly wage equation of

the following form:

ln wi,t = αi + δδδ1XXX
1
i,t + γ1Ut + γ2T + εi,t (7)

where ln wi,t is the log real monthly wage of worker i in period t (where t is a year-month pair); αi is

a worker fixed effect; XXX1
i,t are worker and job characteristics; Ut is the cyclical variable (which is the

unemployment rate); T is a linear time-trend and εi,t is the error term with zero mean and constant

variance. Worker fixed effects are introduced in order to address the workforce composition bias

that originates along the different phases of the business cycle (Solon et al. (1994)). As discussed

by De la Roca (2014), the most standard approach to overcome the composition bias is to estimate

the wage equation in first differences (Bils (1985), Solon et al. (1994), Devereux and Hart (2006)

Gertler et al. (2016)). However, I follow De la Roca (2014) and run the model in levels in order

to include in the regression also workers who just moved from unemployment to employment in a

given month.

The coefficient γ1 of Equation (7) identifies changes in our cyclical variable (in this case the

unemployment rate) with changes in wages. However, since in a given month all workers are

exposed to the same level of unemployment, the standard error of the coefficient of γ1 would be

underestimated in the presence of time-specific errors (Moulton (1986)). To overcome that issue,

I follow De la Roca (2014) by taking a two-steps procedure to transform Equation (7) into the

following two equations:

ln wi,t = αi + δδδ1XXX
1
i,t +

T∑
t=1

βtDt + ei,t (8)

β̂t = φ0 + φ1Ut + φ2t+ ηt (9)

In the first stage, I estimate Equation (8), which includes a dummy for each year-quarter combina-

tion21. As the goal is to track down differences in the wage cyclicality by worker nationality, this

first stage equation is estimated separately for the sample of immigrants and natives workers22.

The estimated set of coefficients β̂t captures variations in wages that are free from observed char-

acteristics and time-invariant unobserved individual heterogeneity. In my estimations, the vector

of time-varying worker and job characteristics XXX1
i,t includes the age, the square of the age, the type

of contract, tenure, the square of tenure, and dummies for the sector. To account for heterogeneity

21Wages are observed monthly, but the unemployment rate is calculated quarterly.
22An alternative is to modify Equation (8) by including an interaction term between the year-quarter combinations

and a dummy for the worker nationality and estimate the equation for the entire pool of native and immigrant workers.
Given the large size of the sample of both immigrants and natives, both approaches deliver very similar results (See
Table 13 in Appendix E).
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in the wage sensitivity between immigrants and natives among different tenure groups, I also es-

timate Equation (8) by including an interaction term between tenure groups and the year-quarter

combinations.

In the second stage, Equation (9), I regress the estimated year-quarter coefficients β̂t on the

cyclical variable, which is the yearly-lagged quarterly unemployment rate23, and linear trend T .

Therefore, the standard error of the new coefficient of interest φ1 is now free from the aggregate

bias present in Equation (7) (De la Roca (2014)). The coefficient φ1 captures the semi-elasticity

of wages with respect to the unemployment rate: the higher and more negative its value, the more

pro-cyclical real wages are. On the other hand, a positive value would imply that real wages are

counter-cyclical.

4.3.1 Results

The first row of Table 6 displays the estimation results of the coefficient of interest φ1 for immigrants

and natives. Wage cyclicality is higher for immigrants than for natives: a one percentage point

increase in the unemployment rate is associated with a decrease 0.62% decrease in native real wages,

while for immigrants the decrease is 0.97%. My results are slightly higher than those reported by

De la Roca (2014) and Font et al. (2015). The main reason is that their sample is restricted to

years before 2011 and 2013, respectively and from subsection 4.2 we show that much of the action

in real wages is observed after 2012. Nevertheless, overall my results suggest a very low degree

of real wage cyclicality, specially compared to developed countries, where estimates tend to find

semi-elasticities above 1 (see Pissarides (2009) for a summary of most available studies for U.S,

France, Germany, U.K, Portugal or Italy).

I follow De la Roca (2014) and estimate wage sensitivity differences between immigrants and

natives within tenure categories. For that, I modify Equation (8) by including an interaction term

between the year-quarter combinations and a dummy for the tenure category. Now, the second

stage Equation (9) regresses the estimated year-quarter indicator coefficients βt for each tenure

group on the yearly-lagged quarterly unemployment rate Ut and the linear time-trend T . Again,

we run these two-steps procedures differently for our sample of immigrants and natives.

The lower panel of Table 6 shows the cyclicality of each tenure group for natives and immigrants.

As expected, real wage cyclicality is higher among low-tenure groups. In particular, the newly-hired

workers is the group with the highest coefficient: for natives, a one percentage point increase in the

unemployment rate is associated with a 1.49% decrease in the newly-hired real wage. Regarding

differences by nationality, we see that wage cyclicality is higher for immigrants than for natives only

in the low-tenure groups (newly-hired, job-movers and workers with 1-2 years of tenure). Among

workers with more than 2 years of work tenure in the establishment, wage cyclicality is actually

23This is standard in the literature. As argued in Font et al. (2015), wages are usually not able to adjust con-
temporaneously to cyclical shocks as most wages are set one year in advance. This is particularly relevant in Spain,
where firm-level indexation is widespread (Bentolila et al. (2012), Babecky et al. (2010)).

24



Table 6: Wage cyclicality for selected samples

Natives Immigrants

All workers -0.623∗∗∗ -0.971∗∗∗

Newly-hired -1.508∗∗∗ -1.900∗∗∗

Job-movers -1.234∗∗∗ -1.650∗∗∗

1-2 -0.694∗∗∗ -1.081∗∗∗

2-4 -0.196 0.152

4-6 -0.219∗ -0.112∗

More than 6 -0.284∗∗∗ -0.266∗∗∗

Observations (first stage) 60,005,705 5,514,405

Note: Estimation results of the coefficient φ1 in Equation (9). Each
coefficient is a separate second stage regression of the estimated
year-quarter coefficients on the yearly-lagged quarterly unemploy-
ment rate. All second stage regressions have 67 quarterly obser-
vations (1999:1 to 2015:4) and include a constant term, a linear
time trend and quarter indicators. Significance levels: ∗p < 0.1,
∗∗p < 0.05, ∗∗∗p < 0.01. Source: MCVL.

higher for natives than for immigrants.

Last, I investigate the existence of wage sensitivity asymmetries along the business cycle. In

particular, I want to test: (1) whether the real wage is more sensitive to positive or negative changes

in the unemployment rate; and (2) if we observe differences in real wage sensitivity before and after

the Great Recession. To test for those two hypotheses, in the second stage of the estimation I

interact the yearly-quarter unemployment rate with: (1) a dummy that equals 1 if changes in the

unemployment rate are positive; (2) a dummy that equals 1 if t≥ 2008Q3.

Table 7 shows the results for each of the specifications. I find small differences regarding the

wage sensitivity to positive and negative changes in the unemployment rate (among natives, semi

elasticity of −0.585 to negative changes and −0.617 to positive change, top-panel of Table 7).

Moreover, as before, real wage sensitivity is higher among immigrants in both cases.

The bottom panel of Figure 7 shows that real wages were more responsive during the expansion

than after the Great Recession, for both immigrants and natives (bottom panel of Figure 7),

suggesting the existence of certain degree of downward wage rigidity during the last recession.
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Table 7: Wage cyclicality along the business cycle

Natives Immigrants

Negative changes in UR -0.585∗∗∗ -0.867 ∗∗∗

Positive changes in UR -0.617∗∗∗ -0.956∗∗∗

Expansion -0.884∗∗∗ -1.107∗∗∗

Crisis -0.655∗∗∗ -0.988∗∗∗

Observations (first stage) 60,005,705 5,514,405

Note: Estimation results of the coefficient φ1 in Equation (9). Each
coefficient is a separate second stage regression of the estimated
year-quarter coefficients on the yearly-lagged quarterly unemploy-
ment rate. All second stage regressions have 67 quarterly obser-
vations (1999:1 to 2015:4) and include a constant term, a linear
time trend and quarter indicators. Significance levels: ∗p < 0.1,
∗∗p < 0.05, ∗∗∗p < 0.01. Source: MCVL.

5 Conclusions

This paper examines the cyclicality of real wages, job-finding and job-separation rates for immi-

grants and natives, using data from Spain for the period 1999-2008

I find that before the Great Recession (pre-2008) job-finding rates were higher for immigrants

than for natives, but after the crisis, both rates converged to a lower level. The unconditional

job-separation rate was always higher for immigrants than for natives, but the gap increased after

the Great Recession. I show that these patterns are not explained by composition effects: ceteris

paribus the impact of the Great Recession on the probability of losing (finding) a job was three

times (twice) as high for immigrants than for natives. I find that wage cyclicality is also higher for

immigrants: a one percentage point increase in the unemployment rate is associated with a 0.65%

drop in natives’ real wages and with a 0.95% drop for immigrants. However, differences only occur

among low-tenure workers (less than 2 years of tenure in the firm). Overall my results suggest a

low degree of real wage sensitivity compared to other developed countries.

The empirical literature studying labour market outcomes of immigrants has commonly high-

lighted the existence of a gap between immigrant and native workers in terms of employment

probabilities and prospective wages. My results confirm these findings. However, they also reveal

that the gap can be significantly amplified during a recession, specially regarding unemployment

hazards. The literature has also overlooked the sources explaining the unemployment differential

between immigrants and natives. Taking the transition rates’ approach, I present new empirical

evidence showing that the differential is mainly due to differences in the job-separation rate.

The empirical evidence provided in this paper might be also useful for policymakers to de-

sign targeted policies aimed at mitigating the effect of the economic crisis on the unemployment

prospect of immigrants, arguably one of the most vulnerable groups of workers. In particular, my
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results confirm that the last recession came along with a dramatic increase in job-separations (and

hence unemployment rate) while wages were less sensitive. This apparent dichotomy is specially

striking among immigrants. To the extent that a major goal of policymakers is minimizing workers’

unemployment risk, promoting wage flexibility or providing firms with an effective tool for adjust-

ing production to economic downturns (which could prevent them from resorting to employment

reductions) could be adequate before a new crisis occurs.

This paper is a step forward in understanding the interaction between economic cycles and the

impact of immigration. The finding that immigrants were highly sensitive to the last recession may

have implications on the overall labour market effect of immigrants. Further research is needed to

assess and identify the underlying mechanisms explaining the heterogeneous impact of economic

cycles on the labour market performance by nationality, and the implications of this heterogeneity

on (1) the impact of the economic cycle on unemployment and other macroeconomic aggregates;

(2) the overall impact of immigrant inflows on natives’ labour market outcomes.
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Appendix A. Methodology: Labour Market Flows

Consider a three-state environment (employment, unemployment and inactivity). Denote by j =

{N,M} the labour market dynamics of natives and immigrants, respectively. In order to analyse

labour market dynamics, I use the following fundamental equations that describe the evolution of

the stock of employed, unemployed and inactive workers (denoted as Ej , Uj and Ij , respectively):

∆Ej,t = λUEj,t Uj,t−1 + λIEj,t Ij,t−1 − (λEUj,t + λEIj,t )Ej,t−1 (10)

∆Uj,t = λEUj,t Ej,t−1 + λIUj,t Ij,t−1 − (λUEj,t + λUIj,t )Ej,t−1 (11)

∆Ij,t = λUIj,t Uj,t−1 + λEIj,t Ej,t−1 − (λIEj,t + λIUj,t )Ej,t−1 (12)

where λXYj,t is the transition probability of moving from state X in quarter t − 1 to state Y in

quarter t, for worker of nationality j, where X,Y = {E,U, I}.
These transition probabilities (transition rates) are calculated as a fraction of the flows from

X to Y and the total number of workers in state X at quarter t − 1. I will focus my analysis on

the evolution of the transition rate from unemployment to employment (job-finding rate) and from

employment to unemployment (job-separation rate). Using the definition stated above, these rates

are computed as follows:

Job-finding rate : λUEj,t =
NUE
j,t

Uj,t−1
=

NUE
j,t

NUE
j,t +NUU

j,t +NUI
j,t

(13)

Job-separation rate : λEUj,t =
NEU
j,t

Ej,t−1
=

NEU
j,t

NEU
j,t +NEE

j,t +NEI
j,t

(14)

where NXY
j,t is the number of workers transitioning from state X to state Y at period t.

Job to Job Transitions

Equation (10), that describes the evolution of the stock of employed workers (Ej), can also be

written as:

Ej,t = λUEj,t Uj,t−1 + λIEj,t Ij,t−1 − (1− λEUj,t + λEIj,t )︸ ︷︷ ︸
λEE
j,t

Ej,t−1 (15)

where λEEj,t is the transition probability of moving from employment in quarter t−1 to employment

in quarter t, for worker of nationality j.

We can split this transition probability as follows:

λEEj,t = λ
EEsf

j,t + λ
EEdf

j,t (16)

where λ
EEsf

j,t and λ
EEdf

j,t are the transition probability of moving from employment in quarter t− 1
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to employment in quarter t with the same employer, or different employer, respectively.

Similar to 2, these rates are computed as:

Job-to jo rate, different employer : λ
EEdf

j,t =
N
EEdf

j,t

Ej,t−1
=

NEEdf
j,t

NEU
j,t +NEE

j,t +N IE
j,t

(17)

where NXY
j,t is the number of workers transitioning from state X to state Y at period t and N

EEdf

j,t

is the number of workers transition from employment to employment but with a different in the

employer.

Figure 9: Job-to-Job transition rate, different employer

Notes: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour Force

Survey-Flows.
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Appendix B. Cyclicality of Labour Market flows by worker/job

characteristics

Education

As the second raw of Table 1 shows, the share of workers with at most primary education is higher

among immigrants than natives, whereas the share of highly educated workers is lower among them.

Arguably, less educated workers are more vulnerable to the recession. Therefore, when comparing

the impact of the crisis on the job-finding and job-separation rates for the two subgroups we should

control for those differences in the education attainment.

Figure 10 plots the job-finding and job-separation rates by education attainment. The evolution

of the job-finding rate (Panel A) for the lower qualification (primary educated and low-secondary

graduates) displays a similar patter as when considering the entire pool of workers (in Figure 4).

That is, before the crisis low skilled immigrants found jobs faster than natives. However, job-

finding rates converged very fast after 2008. The Panel B shows that immigrants’ job-separation

rate increased more with the arrival of the Great Recession. The bottom panel of Figure 10

displays the results for tertiary educated workers. In this case, the evolution of the job-finding rate

is slightly different. In fact, we can see that when considering highly educated workers, the pre-crisis

differences in the job-finding rate between immigrants and natives disappear. However the same

pattern is found regarding the job-separation rate: a large increase in immigrants’ separations,

steeper than for natives. Overall, differences persist within groups.
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Figure 10: Labour market transitions by nationality and education attainment

Panel A: Job-finding Rate

Primary or less

Panel B: Job-separation Rate

Primary or less

Low Secondary Graduates Low Secondary Graduates

College Graduates College Graduates

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.
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Experience

Immigrants are younger and, therefore, have less work experience than natives, which could partially

explain their labour market flows cyclical differences. To examine this hypothesis, I divide the

sample into eight five-years experience groups and show that within each experience group, we

again observe the previous patterns. One limitation of the data, common in the literature, is that

it does not provide any measure of work experience. Following Borjas (2003) and Ottaviano and

Peri (2012), I approximate work experience by the difference between age and the age at which

the individual finished her studies. Figures 11 and 12 plot the evolution of the job-finding and

job-separation rates for four selected experience groups (the two lowest and the two highest), for

immigrants and natives. Within each experience group, the job-finding rate (Figures 11) is higher

Figure 11: Job-finding rate by nationality and experience

Less than 5 years 5-10 years

30 to 35 years More than 35 years

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.

for immigrants than for natives in the pre-crisis period. After 2008, we again observe that the
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job-finding rate gap between immigrants and natives vanished as both rates converge to a similar

and low level during the recession.

With respect to the job-separation rate, again we find a similar pattern for all groups of potential

experience: higher job-separation rates for immigrants than for natives before the crisis, with a hike

in that job-separation gap after the Great Recession took place in 2008. However, there are some

differences among experience groups. Specifically, the right bottom panel of Figure 12 suggests

that the largest differences regarding the impact of the crisis on job-separation rates between

immigrants and natives are found among workers with more than 35 years of experience (right

bottom panel). On the other hand, data suggests that the impact of the crisis for groups with

lower worker experience is more similar between immigrants and natives. That is, job-separation

rates of low-experienced immigrants and natives did not diverge as much as the most experienced

ones after the Great Recession took place.

Figure 12: Job-separation rate by nationality and experience

Less than 5 years 5-10 years

30 to 35 years More than 35 years

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.

36



Sector

As discussed in subsection 3.1, immigrants’ employment was more concentrated than natives’ in

the construction sector during the expansionary period. Arguably, this sector was the most affected

by the arise of the crisis, and hence immigrants’ concentration in construction could be a potential

explanation for the steeper increase in the immigrants’ job-separation relative to natives. Figures

13 and 14 display the evolution of the two transition flows for both immigrants and natives by

sector of activity.

Figure 13 shows that in all sectors of activity the job-finding rate was higher for immigrants

than for natives in the pre-crisis period. Also we find the same fast drop in the gap after 2008. That

is, patterns are very similar to those for low skilled (Figure 10) or for more experienced workers

(Figure 11).

Figure 13: Job-finding rate by nationality and sector

Agriculture Industry

Construction Services

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.
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Regarding the cyclicality of the job-separation rate by sector of activity, Figure 14 shows that

within the construction sector, for all periods the job-separation rate has been higher for immigrants

than natives. Moreover, we find the same pattern as when pooling all workers: a large increase in

the job-separation rate of immigrants, while for natives it increased by a smaller magnitude. The

same pattern is found for the other sectors. Results therefore suggest that the story that immigrants

were more affected by the crisis only because they were more concentrated in the construction sector

is not supported by the data: in all sectors of activity, with the Great Recession the job-separation

rate increased more for immigrants than for natives.

Figure 14: Job-separation rate by nationality and sector

Agriculture Industry

Construction Services

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.
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Type of contract

The Spanish labour market is a well-known example of a dual labour market24. The main feature of

such markets is the coexistence of open-ended (permanent) contracts and fixed-term (temporary)

contracts. This segmentation is very relevant for unemployment volatility as job-security is much

higher among workers with permanent contracts. Temporary contracts have a limited duration,

and when they expire the firm must decide whether to keep the worker or dismiss her at not cost.

As Table 1 shows, immigrants are more concentrated in temporary jobs. As those jobs have

higher job-separation rates, the fact that immigrants work more as temporary could partially

explain the differences between immigrants and natives in the patterns of the overall job-separation

rate. Figure 15 plots the evolution of the job-separation rate for immigrants and natives conditional

on working as temporary or permanent25.

Figure 15: Job-separation rate by nationality and type of contract

Temporary contracts Permanent contracts

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.

As expected, job-separation rates are substantially higher among workers with temporary con-

tracts. Regarding differences between natives and immigrants, the left panel of Figure 15 shows

that before the crisis, the job-separation rate in temporary jobs was very similar for the two groups.

After the crisis differences arise, as the increase in the job-separation rate is higher for immigrants

than for natives. However, the figure suggests that those differences are smaller than after control-

ling for other observables. Regarding the job-separation rate for permanent workers, the right panel

of Figure 15 shows that for this jobs the patterns are more similar to the previous figures: during

the pre-crisis period job-separation rates were already higher for immigrants than for natives. But

24See Bentolila et al. (2019) for recent survey on the topic.
25As before, a job-separation is computed as a transition from employment to unemployment. In the case of

temporary contracts, if the contract is renewed or another temporary contract follows an ending one, we do not have
a separation.
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the impact of the crisis seems to be higher for immigrants. Specifically, while the job-separation

rate for permanent immigrants roughly triples (from 2% in 2007 to almost 6% in 2008), natives

job-separation rate doubles (from 0.8% in 2007 to 1.8% in 2008).

Gender

Figure 16: Labour market transitions by nationality and gender

Panel A: Job-finding Rate

Male

Panel B: Job-separation Rate

Male

Female Female

Note: The transitions are seasonally adjusted using a 4-quarters moving average, constructed from the Spanish Labour

Force Survey-Flows.
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Appendix C. Wage Cyclicality: job-stayers vs rest

I compute the monthly average wage for workers who worked for the same establishment from

January 2007 to December 2012, without any unemployment spell or change in employer. The idea

is to check whether the drop in the aggregate average wage among immigrant workers also occurred

among job-stayers.

Figure 17: Normalized monthly real wage by nationality, aggregate vs job-stayers (2007-2012)

Monthly average wage, all workers Monthly average wage, only job stayers

Note: The monthly wages are normalized to 100 at January 2007. Source: MCVL

Figure 17 plots the evolution of the monthly average wage for all workers and for job-stayers,

from January 2007 to December 2012. For the seek of comparison, I normalize all time series to

1000 at January 2007. From the figure we can see clearly that among job-stayers, average wage

of immigrant and natives grew at a very similar rate during the period considered (first years of

the Great Recession). In other words, it seems that the drop in the average wage of immigrants is

mostly due to job-changers os newly formed jobs.

41



Appendix D. Wage Cyclicality by worker/job characteristics

Education

Figure 18 shows that the average real wage of natives is higher than for immigrants for all edu-

cational groups. Regarding cyclicality, the evolution of wages for the two lower educational levels

is similar to the aggregate wage. However, differences arise among college graduates. First, wage

premium is lower, around 30% for the period 2002-2015 (see Figure 24 in Appendix D)). Second,

wages reacted less to the Great Recession than on aggregate, as both immigrant and native average

wage continued growing after 2008. Bottom panel of 18 shows very clearly this pattern, as the

wage premium remained almost constant (actually decreased slightly) after the arrival of the Great

Recession (mid 2008 to 2015), while for the other education categories (top panel of Figure 18) it

increased during the crisis.

Figure 18: Monthly average wage by nationality and education attainment

Primary and Low Secondary Graduates High Secondary Graduates

College Graduates

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wage premium is normalized to 100 at 2008Q1. Wages are seasonally adjusted

by taking out the coefficient of the monthly dummies from an OLS regression. Source: MCVL.
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Tenure

Figure 19: Monthly average wage by nationality and tenure

Newly-hired Job-movers

1-2 years 2-4 years

4-6 years More than 6 years

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wage premium is normalized to 100 at 2008Q1. Wages are seasonally adjusted

by taking out the coefficient of the monthly dummies from an OLS regression. Source: MCVL.
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Type of contract

Figure 20: Monthly average wage by nationality and type of contract

Temporary contracts Permanent contracts

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wage premium is normalized to 100 at 2008Q1. Wages are seasonally adjusted

by taking out the coefficient of the monthly dummies from an OLS regression. Source: MCVL.

Gender

Figure 21: Monthly average wage by nationality and gender

Male Female

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Wage premium is normalized to 100 at 2008Q1. Wages are seasonally adjusted

by taking out the coefficient of the monthly dummies from an OLS regression. Source: MCVL.
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Appendix E. Other Figures and Tables

Table 8: Immigrant workers by country

1999-2004 2005-2007 2008-2013 2014-2016

Country
Morocco 14.55% 12.35% 11.45% 12.59%
Romania 2.49% 8.35% 11.96% 11.01%
Ecuador 7.30% 9.60% 7.30% 6.85%
UK 6.10% 5.81% 5.90% 4.59%
Colombia 5.35% 6.01% 5.56% 5.79%
Argentina 5.12% 5.56% 4.44% 4.11%
Germany 7.48% 4.31% 3.80% 3.01%
France 7.89% 4.13% 3.48% 3.32%
Bolivia 0.65% 3.00% 3.33% 2.79%
Peru 2.38% 2.54% 2.90% 3.01%
China 1.41% 2.07% 2.32% 2.88%

Note: Country of foreign-born workers that are actively participating in
the labour market. Source: Spanish Labour Force Survey.

Figure 22: Stock of immigrant workers by region of country

Source: Spanish Labour Force Survey.
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Figure 23: Conditional labour market transitions by nationality using quarter dummies

Job-finding Rate Job-separation Rate

Note: The figure plots the residuals (evaluated at the average at means of other covariates) obtained from the estima-

tion of equations (3) and (4) using a linear probability model, but interacting the variable immi with quarter dummies

instead of year dummies. Both regressions include controls for education, potential experience, marital status, age,

gender, region of residence, sector of activity, occupation, type of contract (permanent or temporary), type of job (full

or partial time), tenure and quarter dummies. Equations (3) and (4) are estimated using 339,008 and 1,559,302

observations, respectively. Source: Spanish Labour Force Survey-Flows (2005-2015).

Table 9: Blue Collar - White Collar Classification

A. Blue Collar

Skilled agricultural and fishery workers
Craftsmen
Plant and machine operators and assemblers
Elementary occupations

B. White Collar

Legislators, senior officials and managers
Professionals
Technicians and associate professionals
Clerks
Service workers and shop and market sales workers

Note: groups are based on the International Standard Classifica-
tion of Occupations (ISCO-88)
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Table 10: Estimation results: EU. Robustness checks

(1) (2) (3) (4)
Baseline (1)+Contract×Crisis (2)+Sector×Crisis (3)+Occ×Crisis

βm
2 -0.019∗∗∗ -0.014∗∗∗ -0.012∗∗∗ -0.011∗∗∗

(0.001) (0.001) (0.001) (0.001)
βmc
2 0.037∗∗∗ 0.027∗∗∗ 0.023∗∗∗ 0.021∗∗∗

(0.001) (0.001) (0.002) (0.002)
βc
2 0.015∗∗∗ 0.005∗∗∗ 0.020∗∗∗ 0.010∗

(0.001) (0.001) (0.002) (0.004)

Secondary -0.010∗∗∗ -0.010∗∗∗ -0.010∗∗∗ -0.010∗∗∗

Tertiary -0.011∗∗∗ -0.011∗∗∗ -0.011∗∗∗ -0.011∗∗∗

Industry -0.081∗∗∗ -0.081∗∗∗ -0.073∗∗∗ -0.073∗∗∗

Construction -0.070∗∗∗ -0.069∗∗∗ -0.079∗∗∗ -0.077∗∗∗

Services -0.083∗∗∗ -0.083∗∗∗ -0.073∗∗∗ -0.075∗∗∗

Temporary contract 0.103∗∗∗ 0.083∗∗∗ 0.085∗∗∗ 0.085∗∗∗

Temporary× Crisis 0.043∗∗∗ 0.040∗∗∗ 0.039∗∗∗

Construction× Crisis 0.023∗∗∗ 0.019∗∗∗

Baseline controls YES YES YES YES
Contract × Crisis NO YES YES YES
Sector × Crisis NO NO YES YES
Occupation × Crisis NO NO NO YES

Observations 1559302 1559302 1559302 1559302
R-squared 0.097 0.099 0.100 0.100

Note: Regressions of a dummy variable for the transition from employment to unemployment (EU) on
dummies for the migration status, crisis and the interaction term of the last two. The column (1) displays
the result of the baseline estimation (i.e the results presented in column (9) of Table 4). Standard errors in
parentheses. Columns (2) adds to the baseline controls an interaction term between the type of contract and
the crisis dummy. Columns (3) add as controls also an interaction term between the sector of activity and
the crisis dummy; and column (4) additionally adds an interaction between the occupation and the crisis
dummy. Significance levels: ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. Source: Spanish Labour Force Survey-
Flows (2005-2015).
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Table 11: Adjusted predictions and marginal ef-
fect. Robustness check

Probability losing a job
(EU)

Crisis Crisis Marginal Effect
0 1

Native 3.57 4.97 1.39∗∗∗

Immigrant 2.96 6.48 3.52∗∗∗

Note: Adjusted predicted probabilities and marginal effects
computed by the linear probability model of Equation (6),
estimated with the control variables in the baseline estima-
tion and adding interaction terms between the type of con-
tract and the crisis dummy, the sector of activity and the
crisis dummy, and the occupation and the crisis dummy (i.e
using the estimation results displayed in column (4) of Ta-
ble 10). The estimation uses 1,559,302 observations. Sig-
nificance level: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table 12: Immigrants and Natives Characteristics

Natives Immigrants

Pre-crisis Crisis Post-crisis Pre-crisis Crisis Post-crisis

Male 56.23% 51.36% 50.86% 59.97% 53.30% 52.33%

Average age 39.62 40.62 41.40 34.52 35.74 37.32

Education
Primary and low Sec 47.58% 45.11% 44.56% 65.48% 64.23% 66.11%
High secondary 31.57% 30.11% 29.42% 24.98% 22.72% 20.02%
Tertiary 20.85% 24.78% 26.02% 10.54% 13.05% 13.88%

Temporary rate 42.05% 29.76% 29.87% 62.32% 47.13% 42.94%

Sectors
Agriculture 0.80% 0.71% 0.68% 1.49% 1.36% 1.69%
Industry 17.15% 14.63 % 14.98% 12.31% 10.78% 12.04%
Construction 11.47% 7.08% 4.43% 22.74% 12.12% 6.59%
Services 70.58% 77.59% 79.91% 63.46% 75.73% 79.68%

Monthly Wage 1614.38 1710.06 1711.39 1244.10 1172.99 1101.82

Source: MCVL
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Figure 24: Wage premium by education attainment

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Source: MCVL

Figure 25: Wage premium by tenure group

Low-tenure groups High-tenure groups

Note: The wage premium is computed as (w̄N,t/w̄M,t − 1), where w̄j,t is the monthly average wage for natives j = N

and immigrants j = M at month t. Source: MCVL
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Table 13: Wage cyclicality for selected samples, single
regression with a dummy for nationality

Natives Immigrants

All workers -0.640∗∗∗ -1.107∗∗∗

Newly-hired -1.509∗∗∗ -2.010∗∗∗

Job-movers -1.227∗∗∗ -1.785∗∗∗

1-2 -0.757∗∗∗ -1.188∗∗∗

2-4 -0.208 0.105

4-6 -0.248∗ -0.125∗

More than 6 -0.339∗∗∗ -0.354∗∗∗

Observations (first stage) 60,005,705 5,514,405

Note: Estimation results of the coefficient φ1 in Equation (9). Each
coefficient is a separate second stage regression of the estimated
year-quarter coefficients on the yearly-lagged quarterly unemploy-
ment rate. All second stage regressions have 67 quarterly obser-
vations (1999:1 to 2015:4) and include a constant term, a linear
time trend and quarter indicators. Significance levels: ∗p < 0.1,
∗∗p < 0.05, ∗∗∗p < 0.01. Source: MCVL.
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