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Abstract

Spain has a segmented labor market with two thirds of employees retaining a permanent

contract (PC) and the rest working under �xed term contracts (FTC). First, this paper develops

a search a matching theory a la Mortensen and Pissarides (1994) with two type of contracts

and endogenous accumulation of speci�c human capital. The model shows that �rms o�er FTC

always they can choose, hence �rms create PCs when are legally constrain to do so. According

to the model the accumulation of speci�c capital depends on two policy parameters: �rings costs

of PCs, and the expiration rate of FTCs. Calibrated to Spain, PC workers are expected to accu-

mulate a relatively higher share of �rm speci�c human capital with respect to workers employed

with FTCs. Then, the paper exploits empirically this duality to explore the sources of earning

losses after displacement. I estimate the impact of mass-layo�s on subsequent wages, di�erenti-

ating between workers holding permanent and �xed term contracts at the time of displacement,

and decompose these wage losses into di�erent sources. The results obtained show that workers

under permanent contracts su�er larger and more persistent wage losses after displacement, than

their �xed term counterparts. Although changing industry and the duration of unemployment

has negative impact on subsequent wages for the two type of contracts, the losses for perma-

nent contracts stem mainly from the loss of pre-displacement �rm tenure, not being important

for �xed term workers. This is taken as evidence of the di�erence in the accumulation of job

speci�c human capital between the two type of contracts, supporting the prediction of the model.
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WAGE LOSS AND SPECIFIC HUMAN CAPITAL

1 Introduction

The main reason why we should be concerned about job losses is that they may involve not only

lost earnings during unemployment but also declines in earnings at subsequent jobs. After the dis-

placement and the consequent job search, the worker may need to restart her career from scratch in

a new job, since she needs to acquire new skills, establish a new network inside the �rm, i.e. acquire

the new speci�c skills that are required in that job, with the subsequent lower productivity and large

wages losses.

The sources of these wages losses are still on debate in the academy. The acquisition of speci�c

skills through, for example, learning-by-doing on the job and investments in speci�c training as in

Becker (1964) can yield substantial earnings losses at job loss. Topel (1990) and Neal (1995), among

others, argue that speci�c forms of human capital play a central role in determining the magnitude

of earnings losses associated with job displacement.

The main objective of this research is to investigate the impact of displacement on subsequent

wages in Spain. Spain has a segmented labor market with two thirds of employees retaining a per-

manent status and the rest working under �xed term contracts. The aim is to exploit this duality

to further explore the sources of earning losses after unemployment. In order to understand theoret-

ically the subject, the paper develops a search and matching model a la Mortensen and Pissarides

(1994) with two type of contracts and endogenous accumulation of speci�c human capital. Firms

choose which type of contract o�er to workers, while workers after knowing the type of contract de-

cide if invest in human capital at a cost, and become more productive or not. The model shows that

the decision of acquiring human capital will depend on two parameters that determine the duality

of the economy: higher �ring costs for permanent contracts, and the expiration rate of �xed term

contracts. In economies with higher duality (larger �ring costs gap between contract arrangements,

and conversion rates from permanent to �xed term contracts) permanent contract (PC) workers

are expected to accumulate a relatively higher share of �rm speci�c human capital with respect to

workers employed with �xed term contracts (FTC).

According to this theory, under �xed term contracts there is little incentive, either for employers

or workers, to invest in speci�c human capital, since turnover rates of these jobs are considerably

higher than for FTC workers, and there is no enough time to reap the bene�ts of the investment. The

empirical literature has shown that temporary workers are less subject to on the job training with

respect to similar permanent contract peers (Arulampalam (2001) for UK, Dolado, García-Serrano,

and Jimeno (2001) and Albert, Garcia Serrano, and Hernanz (2005) for Spain, Guetto and Cutuli

(2011) for Italy, and Sauermann (2006) for Germany).

This paper tries to contribute to this literature, investigating the sources of wages losses, and

testing the importance of the accumulation of job or industry speci�c human capital under the to
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two type of contract arrangement. The wage losses after an unemployment spell have been very used

in the literature to study the transferability of human capital. Following the human capital theory

we can expect that FTC workers loss less wages than the permanent contract peers, since the the

accumulation of �rm speci�c human capital is lower. This generates a wage loss gap between PC

and FTC workers.

There are other theories that predict wages losses after unemployment, such as signaling theories.

An unemployment spell might also be a signal of an employee's low productivity. Lacking informa-

tion about workers' productivity, employers seek signals which may convey information about the

employee. Since the productivity of an individual is expensive to evaluate, employers refer to signals

and hire employees without unemployment gaps or at least pay low wages at the beginning of the

employment contract. These wage penalties upon re-employment should not be permanent. This

theory would predict a wage loss gap after displacement, if being displaced from PC carries a worst

signal of productivity, than losing the job after a �xed term contract. At the same time, some period

of unemployment after displacement causes depreciation of general human capital which also causes

wages losses upon re-employment.

Finally, other sources of wage losses has been pointed out by Stevens (1997), who showed that

long-term earnings e�ects may be related to multiple job losses, and Hall (1995) suggested that the

persistence may be explained by high turnover in subsequent short-tenured jobs. Finally, to the

extent that �rm's or sector characteristics also play a role in wage determination, a displaced worker

may lose wage premiums related to the �rm's or sector characteristics, that can be associated to

union premiums or insider rents. The latter predicts that FTCs are less likely to be receiving wage

premiums on the their old jobs, because they are less covered by collective agreements, unions, etc.

and hence would su�er lower wage losses, predicting also a positive wage loss gap.

The analysis of the wage losses upon re-employment and its decompositions in its di�erent sources

for the two type of workers is a very important issue in the Spanish context. Understanding who

bears the costs and the source of these costs is key to understand the costs and bene�ts of the dual

structure of the labor market. For example, if FTCs wage losses are lower due to under-investment

in job or sector speci�c human capital, this predicts a negative impact on overall labour productivity.

The declining productivity growth of Spain, and the low conversion rate from FTC to PC highlights

the importance of this point. I am also contributing to a non-explored literature of accumulation and

transferability of human capital for �xed term workers. This paper explores if workers accumulate

human capital trough experience and its transferability between �rms or industries under di�erent

contract arrangements.

The separation costs have been the focus of a number of recent studies. Evidence from the US

studies suggests that the average earnings losses of displaced workers are large and persistent, being

around 10-25 percent even several years after the job loss (see Ruhm (1991), Farber (1997) Stevens

3



WAGE LOSS AND SPECIFIC HUMAN CAPITAL

(1997), Couch and Placzek (2010) and Jacobson, LaLonde, and Sullivan. (1993)). Perhaps the most

cited work is the latter. It introduced the use of program evaluation techniques into the job dis-

placement literature. In this study, the authors use administrative data on Pennsylvanian workers to

compare pre and post-displacement earnings of high-tenure (more than six years) displaced workers

relative to a control group of non-displaced workers. The Pennsylvania data span the years 1974

to 1986. By focusing on workers that remained attached to the labor market after massive lay-o�s,

they �nd that high tenure workers su�er substantial earning losses when they leave their jobs. The

authors provide the largest estimates of lost earnings in the literature, 45 percent the year of dis-

placement. The paper has been criticized for focusing only in very high tenured workers, possibly

biassing upwards the average earning losses. Davis and Wachter (2011) present evidence of wage

losses after displacement for more than three years tenured workers, obtaining very similar results

to Couch and Placzek (2010) and Jacobson, LaLonde, and Sullivan. (1993).

The empirical evidence for Europe is relatively sparse.Studies by Borland et al. (2002) for the UK,

Lefranc (2003) for France, Carneiro and Portugal (2006) for Portugal, Eliason and Storrie (2006)

for Sweden �nd the long-term losses to be large and concordant with the earlier studies for the

US. Other results for Germany, con�rm these �ndings. Burda and Mertens (2001) and Schmieder,

Wachter, and Bender (2010) found wage losses to be around 4 and 14%, respectively. For the British

economy, Arulampalam (2001) reaches similar conclusions. The author also stress the importance of

the source of unemployment and report signi�cant scarring not only after dismissals and layo�s, but

also after non renewal of temporary contracts and among workers from declining industries. More

recently Garcia Perez and Rebollo Sanz (2005) and Arranz, Serrano, and Davia (2010) using the

European Community Household Panel (ECHP) data analyze the e�ects of job mobility on wages,

and particularly the e�ects of a spell of unemployment and inactivity on reemployment wages. The

results found con�rm that workers experience important changes in their real wages as a consequence

of involuntary job mobility. According to Garcia Perez and Rebollo Sanz (2005) German workers

tend to experience larger wage losses compared to the rest of countries (Spain, France and Portugal).

When compared to stayers, German workers have much larger wage penalties, around 22%, followed

by French, Spanish and Portuguese workers, who su�er wage losses of 10%, 9% and 8% with respect

to stayers, respectively. At the same time Arranz, Serrano, and Davia (2010) found that spells of

both, unemployment and inactivity, scar future wages. These scars are deeper in France if individu-

als move between jobs due to inactivity. Unemployment (but not inactivity) also brings about wage

losses in Germany, Italy, Spain and Portugal.

The �rst goal of the paper is to develop a detailed picture of the displacement event in Spain,

providing evidence on earnings losses after displacement distinguishing between displaced from �xed

term contracts (FTC) and permanent contracts (PC). For this purpose, the paper makes use of a

novel data set that traces the labor market experiences of a large number of workers, and data from

their �rms, in Spain during 52 quarters, from 1996 to 2008. The resulting data set contains quarterly

earnings histories for a large number of displaced and non-displaced workers, and the type of contract
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they hold, used to contract control and treatment groups.

The methodology focuses on mass-layo�s so we can isolate the group of workers who would have

not moved under normal business conditions, approximating for an exogenous displacement. By

doing this the selection bias problem, due to low quality workers being laid o�, is reduced. The

methodology used is a di�erence in di�erence approach assuming that if selection into mass-layo�s

is done based on observable pre-displacement characteristics and �xed e�ects, results will show the

causal e�ect of a mass-layo� on wages. A second speci�cation includes individual speci�c time trends.

The control group is de�ned by worker not su�ering mass-o�s in the entire period.

The second contribution of the paper is to obtain a detailed decomposition of the wage losses

into �rm or sector speci�c human capital, joblessness, and premiums due to the type of contract

or sector speci�cities. I analyze the wage losses in case of change industry, di�erent unemployment

duration and pre-displacement tenure. A decomposition into these three sources is performed in

order to analyse the heterogeneity of wages losses among di�erent contract arrangements.

The results obtained show that workers under permanent contracts have larger and more persis-

tent wage losses after su�ering a mass-layo�, than their �xed term counterparts. In the �rst quarter

of re-employment displaced workers from permanent workers su�er a sharp drop in wages. The esti-

mates of wage reductions of the �xed-e�ects estimator the �rst quarter they �nd a job are between

15-20% with respect to the control group. While the estimated wage losses for workers holding �xed

term contracts at the time of displacement the �rst quarter they �nd a job are 4-8%. In the fourth

year following re-employment, substantial recovery occurs and the estimated impacts average 7 and

less than 1 percent, respectively.

In a second step a decomposition of these wage losses into its sources is done. Results indicate

that changing industry has a negative impact on post-displacement wages for both type of workers,

being the impact for both. On the other side, unemployment duration is important to explain wage

losses, and seems to be more important for PC workers. Meanwhile, pre-displacement tenure is the

most important source of the wage losses for PC, not being important for FTC workers. This is

taken as evidence of lower accumulation of �rm speci�c human capital under �xed term contracts.

Results also show that among workers with less than three years tenure, workers displaced from

permanent contract su�er larger losses than similar �xed term contract peers. This result further

con�rms the hypothesis of lower job speci�c investment in human capital. This �nding is important

for two reasons. First, the proportion of �xed term workers that obtain an open-ended contract is

very low. Second, labour productivity growth has decline in Spain since 1995 and human capital

accumulation is one of the factors that might help recover the path of productivity growth.

The paper is organized as follows. Next section describes brie�y the institutional framework

and the Spanish labour market. Section 3 develops the model and calibrates it for Spain. Next
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we focus on the empirical part describing the data used, de�nition of displacement and descriptive

statistics, while section 5 describes the econometric methodology. Section 6 presents the empirical

results. Finally, section 7 confronts the empirical �nding with the simulated data from the model,

and extracts conclusions. At the end conclusions are drawn.

2 Spanish labour market and Institutional context

The low rate of employment creation in the mid-70's spread the opinion among policy makers that

labor markets across the whole Europe were very rigid, and that more �exibility was needed. Spain,

had at that moment, one of the most slack labor markets in Europe, and it unemployment rate was

more than 20%. This led Spanish policy makers to implement �exibility measures. The most impor-

tant one being to allow to hire workers on �xed term basis with very low or no �ring costs for types

of job that were not �xed term in nature. The introduction of this measure changed completely the

distribution of contrats in Spain since 1984. In late 1983 the proportion of �xed term contracts was

15%, going to a stable 30% in the 1990's. In the late 1980's policy makers started to worry about

the risk of segmentation with good jobs (permanent contracts with a high degree of employment

protection) and bad jobs (�xed term contracts). Three labour market reforms (in 1994 and in 1997,

and 2001) aimed at undoing the liberalisation of 1984 and reducing the proportion of temporary

employment. The 1994 reform relaxed the conditions for �fair� dismissals of workers under perma-

nent contracts and restricted conditions for the use of �xed-term contracts, aiming them primarily

at unemployed workers. The ine�ectiveness of the 1994 reform led to a new reform in 1997, which

was eventually extended in 2001. The 1997 reform has implemented subsidies to �rms that signed

new permanent contracts from certain population groups under permanent contracts. This policy

was decided at a regional level, and elegibility conditions vary across regions, age and sex of the

workers, although only the unemployed were eligible for these new contracts. The 2001 reform essen-

tially extended the 1997 reform by applying lower subsidies to more groups than the previous reform.

These �xed term or temporary contracts can be signed for a period between a minimum of six

months and a maximum of three years, also extensible to 12 more months, depending of the type

of contract it is being signed. After the maximum legal limit, the contract cannot be renewed, and

the worker must be either �red or o�ered a permanent contract by his/her current employer (in the

former case, the employer cannot hire any other worker for that job)1.

The introduction of the reform of the late 1980's had many consequences for the Spanish labor

market. For an extensive analysis refer to Dolado, García-Serrano, and Jimeno (2001). On one

hand, FTCs account for the largest portion of the hiring rates (Güell and Petrongolo (2007)), while

transition of FTCs into permanent ones have been very low (Güell and Petrongolo (2007); García-

Pérez and Muñoz-Bullón (2011)). Güell and Petrongolo (2007) study the duration pattern of FTCs

1In appendix A can be found a detailed description of these contracts, and the di�erences in �ring costs and advance
noti�cation with the permanent contracts.
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and the determinants of their conversion rate into permanent ones, which went down from 18% in

1987 to about 5% in 1996. According to Amuedo-Dorantes and Malo (2007) establishments rely on

�xed-term contracts as a bu�er to meet expected short-run changes in employment needs, and to a

lesses extent as a screening device.

Another clear consequence of this segmentation was the gap of wages that raised between �xed

term and permanent contracts. Jimeno and Toharia (1993), de la Rica and Felgueroso (2000) ex-

amine whether temporary contracts involve lower wages than permanent ones, after controlling for

observed and unobserved heterogeneity in personal and job-related characteristics. The results of the

papers quoted above agree in estimating a wage gap in favor of permanent male workers of around

10% to 15%. Instead, Davia and Hernanz (2004) �nd that wage di�erentials between temporary

and permanent workers are explained by the di�erences in the characteristics of jobs and workers.

Although the law requires equal pay for temporary and permanent workers, temporary workers earn

less (controlling for observed skills and the employer characteristics), re�ecting di�erences in unob-

served skills (de la Rica (2004)).

Finally, Dolado, García-Serrano, and Jimeno (2001)) argue, that if the turnover rate of tempo-

rary jobs is very high, there is little incentive either for employers or workers to invest in speci�c

human capital. Although, there is no direct empirical evidence about such an issue in Spain, Dolado

et al. (1999) estimate that the probability of receiving free or subsided on-the-job training is 22%

lower for workers under FTCs. Another paper by Albert, Garcia Serrano, and Hernanz (2005) also

�nd evidenc of lower probability of on the job training for workers holding �xed term contracts.

The fact that under-investment in speci�c human capital has strong implications on overall labour

productivity is clearly illustrated by the expansion of the late 1980s, where employment growth was

based on the massive use of FTCs and labour productivity hardly reached an annual average growth

rate of 1% during the 1986-1990 boom. Moreover, Dolado and Stucchi (2010) �nd that �rms with

larger proportions of FTC show lower productivity. The authors interpret this result as evidence of

less investment in �rm speci�c human capital in �xed term contracts.

3 Data

3.1 Muestra Continua de Vidas Laborales - Continuous Sample of Job Histories

The data used is a unique administrative dataset with Social Security records called Continuous

Sample of Job Histories (Muestra Continua de Vidas Laborales, MCVL) for the year 2008, which

contains information on individual job histories from social security records and basic individual

information from the census. Thus, we can work with detailed information of all job spells in a

worker's history.

The MCVL consist of a random sample of 4% of all a�liated workers, working or not, and
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pensioners from the Social Security archives. The MCVL is very rich and detailed as regards job

histories, which include labour market status and type of contract for each and every job spell. It

includes information on age, gender, quali�cation level, reason for termination of the spell (volun-

tary/involuntary or retirement), province of residence of the worker, an identi�er of whether each

employment spell is accomplished through a temporary help agency (THA) or not, and �rm size.

The MCVL contains information about the amount for which employees have to contribute to

the Social Security System, which is a good approximation of the wage for the majority of workers.

The problem is that wages are computed from covered wages, hence are censored from bellow and

above. The fact that are censored from bellow is not that important, because there are very few cases

and also because the minimum wage is binding. With respect to the censoring from above, there is

no reason why the presence of the top-code should a�ect displaced workers more than non-displaced

workers, in fact, I �nd it is vice versa, leading to understate the earning losses at job displacement.

This problem a�ects mainly permanent contract workers. Hence, what i am going to �nd is a lower

bound of wage losses for PC workers2.

3.2 Sample selection

First, the sample period is from 1996 to 2008, because the type of contract is not reliable for the

previous period. We focus on men born between 1948 and 1966, that is between 25 and 48 years old

in 1971. This is because is better to avoid the behavior of wages when starting the job career, that

could be di�erent from older ages workers. Second, we only use job spells posterior to 1996, since

prior to that year, information on type of contract is not reliable. Third, we consider workers who are

in the �Regimen General� which includes 90 per cent of all workers; i.e. we exclude the self-employed,

workers in Agriculture, Fishing and other minor special cases. Forth, the unit of observation is a

quarter. Because of this, we have to add more restrictions. We disregard simultaneous employment

spells and, instead, use the information corresponding to the full time job or longer-lasting of these.

We unify any two registers that present overlapping contracts, i.e., when one of the contracts begins

before the previous one has ended. Finally, we drop incomplete or incorrect registers (for example,

negative spells durations). The sample is also restricted to full-employment workers at the time of

displacement.

This database stores the entire labor history for each worker, for whom it provides information

relating to the worker's age, gender, quali�cation of the job, and the exact duration of each unem-

ployment/employment spell. Moreover, for periods of unemployment, the MCVL database allows us

2In any case, to check the robustness of the estimation when correcting by the top coding in the data, I use the
algorithm described in Boldrin et al. (2004) to recover actual wages. The estimation of actual wages relies on the
assumption that the true distribution of the logarithm of earnings is a normal distribution where the mean is a linear
function of observed individual and job characteristics (age, nationality, sector, type of contract, region and time
dummies). The censored values are replaced by the estimated conditional mean of wages. Results are robust to this
estimation, con�rming that not using this correction, i am �nding a lower bound of wage losses. See appendix C for
results.
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to distinguish between those that covered by unemployment bene�ts and those that are not. The

latter can represent either periods of unemployment without bene�ts or periods of inactivity. Nev-

ertheless, we use the term unemployment to denote all periods of inactivity with respect to work.

All contracts have been re-codi�ed to the new contracts, and codi�ed as permanent, �xed term or

unknown (See Appendix A for a detailed explanation of the types of contracts available).

Moreover, we restrict to people that was employed during the two year period 1996-1998. The

control group is de�ned by people that do not su�er mass-layo� in the entire period, from 1996

to 2008. Could be that these people make direct job transitions, or convert contracts within the

same �rm. I think this is a better choice than that of using only workers that additionally maintain

their initial jobs for all the period, because the comparison group is aimed to be representative of

the counterfactual situation of displacement. Therefore, the control group is aimed to represent the

hypothetical (and not observed) outcomes of the same displaced workers if they simply did not ex-

perience the involuntary job loss, without additionally (and arbitrarily) ruling out that they would

experience a job change (or non-employment). It is also important to point out that the control

group described above does not include individuals laid o� on an individual basis. The �nal control

group used in the analysis is a 50% random sample of the initial control group.

The treatment group is the sample of displaced workers that is formed by employees that have

been employed during 1996-1998, but were involuntary separated during a mass-layo� in some year

between 1999 and 2004. I estimate the impact of only the �rst observed job displacement for each

individual during the relevant period. I do not separately include additional displacements for these

workers because, as common in the literature, I consider future displacements as a cost of the initial

displacement.

3.3 De�nition of displacement

Di�erent with most administrative datasets, the MCVL records whether a change of employer or a

movement from employment to non-employment is the result of an employer-initiated separation (i.e.

a displacement) or a voluntary movement by the employee (i.e. a quit). In order to de�ne a displace-

ment I use the cause of separation registered in the MCVL. The causes of separation included in the

MCVL are: voluntary separations by the worker, involuntary separations (including unfair dismissal

and termination of contracts), temporal incapacity, ERE (Record of employment regulation), family

or kids care leave, and plant closing. These separations are reported by the employer to the Social

Security, and most of time even if the separation is due to an ERE or a plant closing, they declare

an involuntary separation3. In the database, most of the cases are quits or involuntary separations.

We de�ne displaced workers as those that have lost the job because of an ERE, or an involuntary

3This is the reason why besides considering EREs in the sample, we will include �rms that su�er a reduction in
the workforce de�ned as a mass-layo�
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termination of the spell, if they switch employer. That is, we only consider a separation if the em-

ployee change �rms, in order to avoid recalls. This way we also avoid the use of repeated �xed term

contracts within a �rm, separated by some periods of inactivity. Firms, in order to reduce costs,

renew �xed term contracts several times, in some cases in between some periods of inactivity.

The record of employment regulation, abbreviated with their initials, ERE, is a procedure under

the Spanish law by which a company in crisis seeks for authorization to suspend or layo� workers

within a framework which guarantees certain rights of workers. This administrative procedure can be

processed for the following reasons: collective dismissal based on economic, technical, organizational

or productive reasons (the most usual reason); suspension or termination of the employment contract

in case of superior force (like a natural disaster); termination of employment because of �rm closure.

In order to de�ne a sample of exogenous displaced workers, we de�ne a mass-layo� sample as

those that have lost the job because of an ERE or a large employment adjustment, above 30% of

the workforce in a given year. The large employment adjustment is de�ned in sample. That is, since

we do not have information on the size of �rms for all years in the sample, we de�ne the size of the

�rm with the number of employees in the sample by year. We disregard information on �rms with

less than 5 workers4.

The primary purpose of looking at workers from �rms where employment has declined by at least

30 percent is to reduce the likelihood that workers �red for cause are included in the sample, and

hence reducing selection bias. In this sense, the mass-layo� measure reduces the selection bias for the

two type of workers since is measuring the probability of getting displaced or not having the contract

renewed because of exogenous reasons to the characteristics of the workers, and more related to the

business conditions of the �rms. This way we can substantially lessen the importance of the selectiv-

ity bias by restricting the analysis to workers who separate from �rms that reduce a large part of their

workforce. Such workers are unlikely to have left their jobs as a result of their own poor performance.

3.4 A glance at the data

Tables 1 to 3 present sample characteristics of displaced workers during mass-layo�s. These tables

show that there are important di�erences between displaced and non displaced, and under the two

types of contracts. Table 1 shows di�erences in workers characteristics in 1997 (the beginning of the

sample). First, displaced workers under PC tend to be younger, while for FTC workers the di�erence

is not signi�cant. On the other hand, no matter the type of contract tend to have shorter �rm tenure.

Displaced from �xed term contracts tend show lower wages, but for the PC this is not signi�cant.

These di�erences are also present between the two type of contract the worker holds. That is, �xed

4We present here the results for the this de�nition of mass-layo� sample, but other cuto�s have been tried. The
40% and the 15% show very similar results. Also, using only plant-closing in the sample show very similar results. All
this results are showed in Appendix D of the paper.
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term workers are younger, lowered tenured and earn lower wages, than their open-ended contracts

counterparts.

As table 2 shows, displaced workers tend to be lowly educated and occupy positions that require

lower quali�cation (second panel of the panel). These di�erences are also present comparing PC

and FTC workers. Fixed term workers tend to be lowly educated, and occupy lower quali�cation

positions. Finally, as the third panel of that table shows, PC workers su�er mass-layo� mainly

from manufacturing and service sectors, while for FTC workers, the construction sector is also very

important. These pre-separation di�erences highlight the importance of controlling for observable

and unobservable characteristics of the displaced workers when comparing them to a control group,

something that is going to be address in the regression analysis.

Permanent Fixed term

Displaced Non disp Di� Displaced Non disp Di�

Age 36.9 38.1 -1.2 34.5 34.3 0.2
[0.228]** [0.217]

Firm tenure 8.4 8.9 -0.5 2.3 2.7 -0.6
[0.239]** [0.093]***

Real daily wages 93.59 93.1 0.5 61.04 65.7 -4.6
[1.207] [0.954]***

N obs 1,161 28,997 1,943 13,720

Table 1: Sample Characteristics in 1997.
Notes: Displaced are de�ned as those su�ering mass-layo�s in the period 1999-2004. Non disp, are non-displaced, i.e.

the control group of workers not su�ering mass-layo�s in the entire period. Source: Own calculations with MCVL2008

Displaced Not displaced

Permanent Fixed term Permanent Fixed term

Quali�cation of the position (%)

Medium high 0.14 0.05 0.17 0.06
Medium 0.16 0.10 0.19 0.12
Medium low 0.33 0.39 0.33 0.41
Low 0.24 0.40 0.18 0.30

Education (%)

Incomplete Primary education 0.19 0.31 0.20 0.23
Primary education 0.35 0.39 0.33 0.37
Secondary and Technical Education 0.40 0.27 0.42 0.34
University 0.06 0.03 0.05 0.06

Sector (%)

Manufacturing 0.51 0.27 0.35 0.23
Construction 0.05 0.27 0.06 0.25
Services 0.44 0.46 0.60 0.52

Table 2: Sample characteristics of displaced and non-displaced..
Notes: Displaced are de�ned as those su�ering mass-layo�s in the period 1999-2004. Non disp, are non-displaced, i.e.

the control group of workers not su�ering mass-layo�s in the entire period. Source: Own calculations with MCVL2008

Finally, table 3 shows di�erences in the displacement event between temporary and permanent
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workers. First, �rm tenure at displacement is much shorter for �xed term workers5. Second, workers

displaced from permanent contracts tend to experience longer unemployment spells. One reason for

this could be that unemployment bene�ts depend on the period that have been employed in the last

6 years, while the amount of the unemployment bene�ts depends on the previous wage. Third, more

than 60% of workers holding inde�nite contracts at displacement are re-employed with �xed term

contracts6. This �gure is larger for workers holding �xed term contracts at displacement (almost

90%). Hence, displaced workers enter a mobile market with high incidence of temporary contracts.

After two years of being re-employed, PCs workers tend to have more probability of re-gaining a PC

while most FTCs still mantain the temporary status. Finally, almost half of these workers change

industry after displacement. The industries are measured at two digit level. The �gures are similar

between the two type of workers, showing that changing industry is not more probable for any of

the two contract arrangements after a mass-layo� event.

Permanent Fixed term

Firm tenure at displacement (%)

Less than 1 year 0.12 0.56
Between 1 and 3 0.21 0.24
Between 3 and 6 0.22 0.12
More than 6 0.45 0.08

Unemployment duration (%)

Zero or Less than 1 quarter 0.38 0.55
Between 1 and 4 quarters 0.44 0.36
Between 5 and 12 0.13 0.07
More than 12 0.05 0.02

Contract mobility quarter of re-employment(%)
To a PC 0.37 0.12
To a FTC 0.63 0.88

After two years (%)
To a PC 0.63 0.30
To a FTC 0.37 0.70

Change industry (%) 0.54 0.51

Table 3: Di�erences between displaced workers depending on the type of contract.
Notes: Displaced are de�ned as those su�ering mass-layo�s in the period 1999-2004. Source: Own calculations with

MCVL2008

Figures 1a and 1b show the daily real wage path of individuals who separate from employment in

2001 relative to the control group. Figure 1b shows the wage path including the periods of unemploy-

ment with zero wages, while �gure 1a shows only pure wage e�ects, i.e. being missing observations

when unemployed. It is notable that before separation wages trends are similar relative to each

other, for both types of workers. Figure 1a is the most interesting for us, since the regression analy-

sis will have as dependent variable the logarithm of wages. If anything, there appears to be a simple

intercept di�erence in the starting point of the wage paths at the start of the sample period between

5Most of �xed term contracts may not be extended after 3 years, although changing the nature of the job for hiring
the same worker under subsequent temporary contracts has been a common practice among Spanish employers. This
and the fact that �per task or service� contracts are easily extended, explains the high tenures of some �xed term
employees.

6This makes sense since the majority all new hires are done using �xed term contracts (Güell and Petrongolo
(2007))
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(a) Pure wages (b) Including zeros

Figure 1: Wage Paths of displaced workers during 2001
Earnings paths are the raw wages, assuming (a) missing or (b) zero income during unemployment. Treatment group

is de�ned according to the type of contract at the time of displacement. The control group of workers is classi�ed

according to the type of contract if not su�ered mass-layo�s in the entire period. Source: MCVL 2008

displaced and non-displaced, and permanent and �xed term contracts. Thus, estimators such as the

�xed-e�ects, which control for individual speci�c intercepts would be expected to e�ectively equalize

earnings prior to job separation. Additionally, the �gures show that workers experienced substantial

long-term wage losses. The earning losses in �gure 1b are larger than in �gure 1a, related to the

zero income during unemployment. In �gure 1a, where pure wage losses can be analyzed, we can

already see that �xed term workers experience much lower wage losses, if any, than workers holding

permanent workers at the time of displacement.

4 Methodology and the de�nitions of wage losses

4.1 De�nition of wage losses

We can measure wage losses as the di�erence between workers' earnings in some post-displacement

period and their earnings in a period shortly before separation. There are three reasons why this

measure may not capture the full e�ects of displacement on workers' earnings. First, this measure

does not control for macroeconomic factors that cause changes in workers' earnings regardless of

whether they are displaced. Second, this measure does not account for the earnings growth that

would have occurred in the absence of job loss; in the long term, workers' earnings may return to

their pre-displacement levels, but not to the levels expected prior to their job loss. Finally, �rms'

declining fortunes may adversely a�ect workers' earnings several years prior to their job loss. There-

fore, to capture the full e�ect of the events that lead to workers' displacement, it is important to

calculate their earnings declines relative to a point several years prior to their separations.

Thus, we can de�ne displaced workers' wage losses to be the di�erence between their actual and
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expected wage, that would be prevalent if the events leading to separation had not occurred.

4.2 Econometric model

The idea is compare wages of non displaced versus displaced workers. An augmented mincerian wage

equation that captures the di�erence in earnings across displaced and non-displaced workers, can be

estimated:

yit = αi + µt + βXit +
∑
k

γkD
k
it +

∑
k

δkD
k
it ∗ PC0

i + ηPCit + εit (1)

yit is the logarithm of the real daily wage earnings for individual i at period t. Hourly earnings

were de�ated by the CPI (base: January 2008). The displacements episodes are represented trough

a set dummy variables: Dk. These dummies are equal to one if individual i was displaced at t − k
(k can be negative, this means that are k quarters after being re-employed; or if k positive means k

quarters before separation). I di�erentiate between the type of contracts, multiplying by a dummy

that indicate if at the time of separation the worker hold a PC (PC0). Hence, the coe�cient γk

re�ects the di�erences in earnings between separated and non-separated workers holding FTC at

period k before/after separation, while δk indicate the wage loss gap between PC and FTC workers.

This allow us to see the di�erent evolution in wage losses for displaced workers, distinguishing PC

and FTC. The equation includes a matrix Xit with observable characteristics, including time varying

individual characteristics, such as quadratic form in age, the region, sector and quali�cation, and

their interactions. The equation includes a control for the type of contract holding PCit, where η

captures the gap of wages between permanent and �xed term workers, after controlling for observed

and unobserved characteristics.

µt are time e�ects that capture the general time pattern of earnings in the economy. αi sum-

marizes permanent di�erences among workers in observed and unobserved characteristics. The error

term εit is assumed to have constant variance, and to be uncorrelated across time and individuals.

This strategy is a form of the di�erence-in-di�erences (DiD) estimation method, which in this

case is implemented by using a �xed-e�ects estimator. Much of the literature on displacement rec-

ognizes that the event is likely to be non-random. Non-random assignment is likely to be a problem,

even for a mass-layo� or plant-closings sample. Employer selection suggests that those workers with

lower productivity will be displaced in a mass-layo�, while employee selection suggests that those

workers whose outside job prospects are better will choose to leave. In the case of �rm closure, it

may be that those workers who remain in the �rm until closure are a non-random sample of all those

in the �rm at the point where closure become public knowledge.

If selection into the treatment and control groups is on the basis of permanent characteristics

embodied in workers' �xed e�ects and the observable characteristics, then equation 1 will yield con-
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sistent estimates of the expected wage loss. If �rms tend to lay o� workers partially on the basis of

unobservable worker-speci�c time trends the baseline estimation in equation 2, will give consistent

estimates in the presence of speci�c time trends, λit.

Hence, the assumption for interpreting γk and δk as causal impact of job separation is that condi-

tional on �xed e�ects and included observable characteristics, displaced workers are observationally

equal to the workers in the control group.

yit = αi + µt + λit+
∑
k

γkD
k
it +

∑
k

δkD
k
it ∗ PC0 + βXit + εit (2)

If estimated losses in equation 1 are larger than the estimated in equation 2 means that employers

tend to displace slowly earning workers more often.

Another comment we need to make at this point, is that estimations are only taking into account

people that �nd jobs again. There can be a problem in selection since we only observe successful

people that manage to be re-employed again. One can argue that there is a downward bias in the

estimation of the earning losses, but the idea of the paper is to analyze pure wage e�ects of job

displacement in order to capture the implication of the human capital theory. If we include the pe-

riods of unemployment as zero earnings, then the earning losses obtained are much larger, explained

partially by the unemployment duration of the workers. Another relevant study would be the e�ects

on non-employment periods of a displacement.

5 Results

5.1 Estimates of Wage Losses for Separators during Mass Layo�s

Figure 2 provides a graphical representation of the estimated wage losses, γk for FTC workers and

γk+δk for PC, and their 95% con�dence interval, for the �xed-e�ects estimator (equation 1 in which

Xit contains age, age squared, sector, quali�cation and regional dummies, the dummy indicating if

permanent worker, and the interactions), and �gure 3 including also individual time trends (equa-

tion 2). In the �rst quarter of re-employment displaced workers from permanent workers su�er a

sharp drop in wages. The estimates of wage reductions of the �xed-e�ects and time trend estimators

the �rst quarter they �nd a job are 21,9 percent and 15,2 percent with respect to the control group,

respectively7. In the fourth year following re-employment, substantial recovery occurs and the es-

timated impacts average 11,7 percent and 4,5 percent, respectively. The estimated wage losses for

workers holding �xed term contracts at the time of displacement are much lower. The �rst quarter

they �nd a job the wage losses are 8,5 percent and 3,7 percent, respectively. After the fourth year of

re-employment, substantial recovery occurs and the estimated impacts average 1,3 percent and 0,4

7Although these �gures look big, they make sense, since unemployment bene�ts in Spain are 70% of the covarge
wages in the �st 180 days, and 60% from the day 181. The duration of the bene�ts go from three months to two years
depending on the period the worker was employed in the last six years.
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percent, respectively.

Figure 2: Wage losses from separation by type of contract. Fixed e�ects estimator
Notes: Dependant variable: log real daily wages. Standard errors clustered at the individual level. Regression with

individual �xed e�ects. Other Controls: dummy for Permanent contract, age, and its squared, sectoral, regional and

quali�cation dummies, time dummies. Displaced workers from 1999 to 2004. Source: MCVL2008

The di�erences in the wage losses between displaced from permanent or �xed term contracts are

always signi�cant, indicating that permanent contract workers loss more wages after a mass-layo�

than their �xed term counterparts. Figures 4a and 4b show the estimation of the wage loss gap

δk and its 95% con�dence interval in equation 1, and including speci�c time trends. In the baseline

speci�cation, the gap is 15% in the �rst quarter after re-employment, recovering slowly till 10% 6

years after. While when including speci�c time trends the recovery is much faster, showing a zero gap

after six years. In any case, even with later spe�cation there is a gap in the estimated wage losses of

more than 10% after displacement. Because the estimated loss is smaller when we control for worker

speci�c time trends, these estimates could be re�ecting that employers are displacing workers with

more slowly growing earnings.

5.2 Estimates of Wage Losses for low tenured workers

One of the main reasons behind the di�erences in the wage losses after displacement between PC and

FTC is the clear di�erences in �rm tenure that arise from table 3. In order to see if these di�erences

are still present when restricting by tenure, we are going to apply the same methodology but taking

into account, both in the control and treatment group, workers with less than three years of tenure

in the last quarter of 1998, i.e. the quarter before I allow for mass-layo�s to happen.

Figure 5a shows the graphical representation of the coe�cients in equation 1 using only workers
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Figure 3: Wage losses from separation by type of contract including individual speci�c time trends.
Notes: Dependant variable: log real daily wages. Standard errors clustered at the individual level. Regression with

individual �xed e�ects and individual speci�c time trend time . Other Controls: dummy for Permanent contract, age,

and its squared, sectoral, regional and quali�cation dummies, time dummies. Displaced workers from 1999 to 2004.

Source: MCVL2008

(a) Regression with �xed e�ects estimator. (b) Regression including speci�c time trends.

Figure 4: The wage loss gap δk.
Notes: Graphical representation of δk, wage loss di�erence between PC and FTC. Dependant variable: log real daily

wages. Standard errors clustered at the individual level. Displaced workers from 1999 to 2004. Source: MCVL2008
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with less than three years tenure. The �gure is very similar to �gure 2, but now the point estimates

for PC workers are lower. This makes sense since we are restricting to people with lower tenure,

and hence lower accumulation of speci�c human capital. Results are robust. The wage loss gap (in

�gure 5b is 10% the �rst quarter of re-employment, and after four years later still remains very high

(7%).

(a) Wage losses by type of contract. (b) Wage losses gap.

Figure 5: Wage losses from displacement for low tenured workers.
Notes: Dependant variable: log real daily wages. Standard errors clustered at the individual level. Regression

with individual �xed e�ects. Other Controls: dummy for Permanent contract, age, and its squared, sectoral,

regional and quali�cation dummies, time dummies. Treatment and control group include only workers with

less than three years tenure at the beginning of the sample. Displaced workers from 1999 to 2004. Source:

MCVL2008

5.3 Estimates of Wage Losses by di�erent transitions

As shown in table 3 after displacement the majority of workers are re-hired in the �rst period as

�xed term contracts 8, but two years later more than 60% of the workers displaced from PC managed

to be again in PC, while still workers displaced from FTC are still in FTC. Hence, is fruitful to see

if the results are robust to the di�erent transitions or if wage losses are driven by some group of

workers. We re-estimate equation 1, but now the set of dummies for displacement distinguish among

transitions: workers displaced from PC and after two years with PC again (PC-PC), displaced from

PC but after two years with FTC (PC-FTC), and �nally for displaced from FTC we are only taking

into account displaced from FTC and that were not hired afterwards with PC contracts (FTC-FTC).

Figure 6a shows the results comparing FTC-FTC, and PC-PC workers. This results should show

the lower bound of the wage loss gap (�gure 6b). Because of the possibility of premiums for the

type of contract, even after controlling by �xed e�ects, and a dummy for type of contract, the latter

8According to Güell and Petrongolo (2007) �xed term contracts account for most new hirings in all sectors and
occupations
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(a) Wage losses (b) Wage loss gap

Figure 6: Wage losses among di�erent transitions
Notes: (a) Wage losses of workers PC-PC and FTC-FTC (b)Graphical representation of δk, wage loss di�er-

ence between PC-PC and FTC-FTC. Dependant variable: log real daily wages. Standard errors clustered at

the individual level. Displaced workers from 1999 to 2004. Source: MCVL2008

transitions should show the lower bound for the wage losses after displacement between the two

type of contracts. The wage loss gap is lower with respect to the baseline estimation in �gure 2.

The estimated wage loss gap is 10% the �rst quarter, remaining more of less similar even 6 years after.

When we compare wage losses among permanent contracts with di�erent transitions, we can

see that PC-FTC su�er larger wage losses the �rst year of re-employment. A year later a recovery

happens showing afterwards similar wage losses to the PC-PC workers (Figure 8).

Figure 7: Wage losses from displacement. Di�erent Transitions among PC workers.
Notes: Dependant variable: log real daily wages. Standard errors clustered at the individual level. Regression

with individual �xed e�ects. Other Controls: dummy for Permanent contract, age, and its squared, sectoral,

regional and quali�cation dummies, time dummies. Distinction between PC workers re-gaining a PC contract

after two years of re-employment of still having a FTC. Displaced workers from 1999 to 2004. Source:

MCVL2008
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5.4 Decomposition of wage losses

According to Becker's theory, if job tenure contributes to the accumulation of speci�c human capital

or seniority rights, it should be positively associated with wage losses. On the other hand if, a

component of wage gains are due to industry-speci�c capital, then displacement should a�ect future

wages only in the event that workers switch industries. Finally, if deterioration of general human

capital happens or an unemployment spell serves as a signal of low productivity, wage losses should

increase with duration of unemployment.

In order to see the e�ects of the above variables, I am going to decompose the wage losses in

di�erent sources, using equation 1 :

1. loss that stems from the loss of job tenure → �rm speci�c skills, loss of high quality job or

seniority

2. loss related to changing industry→ loss of sector speci�c skills not transferable

3. loss associated with unemployment duration→ depreciation of general human capital, or signal

of low productivity

The idea is to include to the baseline equation, one by one possible determinants of the wage

losses: pre-displacemente tenure, unemployment duration and if change industry. Including these

variables we are explaining the wage losses, hence the estimated losses are the wage losses that re-

main after controlling for these sources. Thus, we expect a decrease in the estimated coe�cients (δk

and γk).

First, I am going to compute how the wage losses change when including the possible determi-

nants, i.e. the coe�cients on the displacement dummies, at one year after being re-employed, that

is k = 4. After including one determinant, we are going to impute the change in the wage losses

(the estimates coe�cients) to that variable (e.g. unemployment duration). Since the estimated co-

e�cients are sensible to the order on how we include these determinants, I am also going to change

the order how these variables are included, and calculate a maximum and minimum change of the

wage losses. These are interpreted as the range of change of the wages losses due to the di�erent

determinants.

The possible determinants included are pre-displacement tenure (equal to the tenure in the �rm

where the worker su�ered the mass-layo�), duration of unemployment (total duration of unemploy-

ment after the mass-layo�), and a dummy that is equal to one after the mass-layo� if changed industry

at two digit level in the new job. These variables are equal to zero before displacement and for the

control group. At the same time, these variables are interacted with PC0, the dummy that indicates

if the worker had a PC at the time of displacement, in order to analyze the e�ects by type of contract.
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Lets analyze the coe�cients on the variables we are including as controls. Table 4 shows the the

regression estimates after including all the variables explained above. On average, one quarter of

duration of unemployment rises the losses in wages, with respect to the control group, in 0.99 per-

centage points (p.p.) for workers displaced from FTC, while 1.77 p.p for PC workers. This di�erence

is signi�cant, showing that duration of unemployment has a larger negative impact on worker dis-

placed from PC. One explanation to this is that PC carries a worst signal of productivity after being

displaced, or that the destruction of general human capital while unemployed is larger for PC workers.

Changing industry, has also a negative impact increasing losses by 3.4 p.p. and 3.6 p.p for FTC

and PC, respectively. The di�erence of the impact is not signi�cant. This indicates that accumu-

lated sector-speci�c capital is important to explain wage losses, but the there is no di�erence in the

accumulation between the two type of contracts, i.e. both contracts accumulate the same sectoral,

more general, human capital.

Finally, having less than three years of pre-displacement tenure has no signi�cant e�ect on post-

displacement wages of FTC. The impact is negative and signi�cant for worker with more then

three years tenure under FTC, increasing the losses in 4.6 p.p.. For permanent contract workers,

pre-displacement tenure has negative impact on wage losses after displacement, and increases with

pre-displacement tenure. For workers with less or a year of tenure in the displacement job wage

losses increase by 6.3 p.p.For workers with tenure between one and three year this reaches to 7.3pp

and for more then three years 11,4pp. This di�erences with respect to FTC workers are signi�cant.

This is evidence of di�erent accumulation of job speci�c capital human capital between the two type

of contracts, supporting the prediction of the human capital theory.

Table 4: Determinants of wage losses

Displaced Plus if PC

Duration unemployment -0.00994*** -0.00788*
[0.00284] [0.00417]

Change industry -0.0341*** -0.0200
[0.0126] [0.0226]

Pre-displacement tenure dummies
One year or less -0.0141 -0.0631*

[0.0114] [0.0341]
Between one and three years 0.00668 -0.0732**

[0.0148] [0.0306]
More than three years -0.0462*** -0.0675**

[0.0147] [0.0251]
Permanent 0.0690***

[0.00218]
Age 0.0517***

[0.00302]

Age2 0.0530***
[0.000761]

Constant -0.000420***
[8.66e-06]

Time dummies yes
Regional dummies yes
Qualif. dummies yes
Industry dummies yes
R-squared 0.25
Observations 2,252,663
Number of id 45,821

Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1
Regression includes all displacement dummies not shown
First column: sources are x = x∗dummy for after displacement

Second column: sources are x = x = x∗PC0*dummy for after displacement
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We can now turn to analyze what happens with the displacement dummies for the two type of

workers. After including the determinants, the estimated wage losses can be interpreted as if workers

did not experience unemployment, did not change industry, and did not loss tenure. Table 5 shows

how change the coe�cients on the displacement dummy after a quarter of re-employment in the base

line equation 1, and the coe�cient when adding controls one after the other. Since, coe�cient can

be altered by the order we include these controls, we show the maximum and minimum of the change

in the wage losses.

As shown in the table 5, pre-displacement tenure is the more important source for explaining wage

losses of PC workers; more than 25% of their losses are explained by the loss of pre-displacement �rm

tenure, while less than 20% of FTC losses. This can be interpreted as di�erence in the investment

of �rm speci�c human capital between the two type of contracts, con�rming the hypothesis of

lower investment in FTC. Once controlling for unemployment duration after the mass-layo�, the

displacement dummies re�ect the di�erence in the average hourly wages between the control group

and those displaced workers as if they not experience a period of unemployment. This source is

important explaining FTC and PC wage losses. From 6 to 22%, and from 14 to 23% of the wage

losses of FTC and PC, respectively, are explained by the time spent in unemployment. Finally,

the losses from changing industry explain a lower share of the wage losses, even if it seem to be

very sensitive to the order on how we include variables. In any case, this is evidence that even if

the accumulation of industry speci�c capital is important, is not di�erent between the two type of

contract arrangements.

Table 5: Contribution of each determinant to the earning losses

Permanent contract Fixed term

max min max min

Pre-displacement tenure 50.0% 25.6% 22.0% -25.6%

Unemployment duration 23.2% 14.7% 22.0% 6.3%

Change Industry 28.5% 0.9% 29.8% -0.3%

Calculated contribution of each variable adding one by one
and changing order of the determinants

at one year after displacement (∆γk=4 and ∆δk=4 )

Finally, �gure 8 shows how the wage loss gap, δk, changes after including one by one the de-

terminants. Is clear that including pre-displacement �rm tenure lowers the wage loss gap by the

most, explaining the largest portion of the gap. After including these three determinants wage losses

become insigni�cant, indicating that we account for all the sources of wage losses.

6 Concluding remarks

In this paper I have analyzed the log-term wage losses of displacement during mass-layo�s for Spain,

di�erentiating between workers holding permanent and �xed term contracts at the time of displace-
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Figure 8: Wage loss gap including sources one by one.
Notes: Dependant variable: log real daily wages. Standard errors clustered at the individual level. Regression

with individual �xed e�ects. Other Controls: dummy for Permanent contract, age, and its squared, sectoral,

regional and quali�cation dummies, time dummies, and the determinants of wage losses. Ordering of including

determinants: 1.tenure 2. duration of unemployment 3. if change industry. Displaced workers from 1999 to

2004. Source: MCVL2008

ment. The duality of the Spanish labour market allow us to study one of the basic predictions of

the standard human capital theory (Becker (1964)): permanent contract workers are expected to

accumulate a relatively higher share of �rm speci�c human capital with respect to workers employed

under �xed term contracts. For this purpose, the Continuous Sample of Working Histories, a large

data set of the Spanish Social Security, is used.

The �ndings suggest that workers holding permanent contract at the time of displacement su�er

larger and more persistent wage losses than �xed term workers. The highest earnings losses are

registered during the �rst quarter of re-employment, and they are followed by a recovery of earnings,

that in case of FTC workers almost disappears after �ve years. When restricting the estimation for

lower tenure workers, the results are similar, even is the point estimates are lower. Hence, the wage

loss gap is still present even when taking workers of less than three years tenure.

These losses are due, mainly, to the loss of pre-displacement �rm tenure for PC workers, while

much less important for FTC workers. This gap is taken as evidence of the di�erent content of �rm

speci�c investment in human capital. Changing industry after unemployment seems to be the less

important source explaining wage losses, and similar for the two type of workers. On the other hand,

the time spent in unemployment is important for both type of contract arrangements. This allow

us to conclude that while the accumulation of sector speci�c human capital (more general human

capital) is important, is not di�erent between permanent and �xed term contracts. Instead, �rm

speci�c human capital seems to be a very important source of human capital accumulation for PC

workers, while FTC workers have no incentives to invest on this type of human capital.
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Appendix A: Types of contracts

Fixed-term contract categories included in the research are:

1. Contracts for a speci�c task or service (contratos para obra o servicio determinado): The

reference to a speci�c purpose has a double meaning: to delimit the purpose of the contract

as well as its duration. As a result, the contract often has uncertain duration, expiring upon

completion of the service contracted by the �rm.

2. Casual employment contracts (contratos eventuales por circumstancias de la produccion): This

contract is designed to meet unexpected changes in the �rms' routine, such as an increase in

export orders. It has a maximum duration of 6 months within a period of one year. However,

in the case of seasonal activities, the duration may be modi�ed through collective bargaining to

a maximum of 12 months within a period of 18 months. If the contract has a shorter duration,

it may be renewed once as long as the maximum duration is not exceeded.

The distinguishing factor between the regulation of �xed-term and inde�nite contracts are dismissal

costs. In particular, common to all �xed-term contracts is the provision of an advance notice for

dismissal of 15 days if the contract duration exceeds one year. The exception are �xed-term contracts

to �ll the vacancy created by a worker on leave, for which the provision of an advance notice for

dismissal depends on what the parties agreed upon signing the contract. If the work relationship

is continued after completion of the project, time period, or circumstances detailed in the contract,

the contract becomes an inde�nite work contract. Additionally, the worker is entitled to receive the

severance payment negotiated through collective bargaining or, most commonly, a payment corre-

sponding to the salary of 8 days per year of tenure.

On the contrary, inde�nite workers' dismissals typically need to be noti�ed to the worker and worker's

representative with an advance notice of 30 days, during which the employee also has the right to

use up to 6 hours a week to look for another job (Workers' Statute, articles 51 and 53). Unless

otherwise negotiated by the parties, severance payments traditionally amount to 20 days per year

of tenure with a maximum of 12 months pay. The amount of the severance pay regulated by law

varies according to the cause alleged by the �rm for the dismissal. Toharia and Ojeda (1999) note

that most individual dismissals take the form of an �objective dismissal� (based on economic and

technological circumstances) or a disciplinary dismissal since the latter requires no advance notice

and no initial severance payment. As Toharia and Ojeda (1999) further explain, the worker has the

right to sue the �rm for unfair dismissal. In that case, bargaining over the severance payment takes

place resulting in the vast majority of the cases in severance pays well above the amounts established

by law and closer to the amount of 45 days pay per year of tenure with a maximum of 42 months

pay contemplated by law for the unfair dismissal. In the case bargaining fails, the case goes to the

Labor Courts. If the latter decide the dismissal was unfair, the employer also has to pay the wages

and social security taxes corresponding to the time period between the dismissal and the noti�cation

of the judicial decision.

It should be noted that there are not systematic institutional di�erences in the treatment of �xed-

term and inde�nite workers in Spain. Speci�cally, the Spanish law explicitly prohibits the inferior
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treatment of �xed-term workers relative to inde�nite workers in terms of pay. See: TS 13-5-91, RJ

3909, RJ 5483, and RJ 118. Additionally, the Constitutional Courts in TCo 177/1993 stated that

the shorter contract duration is not su�cient to justify a lower rate of pay.
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