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Abstract

A fast-growing literature studies how sorting into specific jobs, firms, or locations
affects workers. However, a key challenge is the non-random sorting of workers. We
propose an identification strategy that exploits the timing of worker-firm matching,
by interacting high-frequency information on contract durations on the labor sup-
ply and transitory fluctuations in job creation on the labor demand side. We apply
this method to address a central question in dual labor markets: how do different
contract types—fixed-term vs. permanent—affect workers’ careers? We find that
transitory variation in the opening of permanent contracts is highly predictive of
individual contract upgrade probabilities. Securing a permanent position translates
into higher employment and earnings growth in the short run. However, despite
lasting gains in work experience, the long-run wage advantage is statistically indis-
tinguishable from zero, and the estimate is too imprecise to establish whether the
initial earnings gain persists or fades. We argue that the negative effect of open-
ended contracts on worker mobility may help to explain the absence of a detectable
long-run wage return to the additional experience.
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1 Introduction

A fast-growing literature studies how sorting into particular jobs, firms, or locations af-
fects workers. For example, there has been much interest in the observation that pay
premia vary across firms (Abowd et al., 1999), the mechanisms that generate such varia-
tion (Manning, 2021; Card et al., 2018), and its implications (Card et al., 2013). A natural
question then is whether jobs also differ in their dynamic implications—if workers learn
more and enjoy faster earnings growth in some jobs while being “stuck” in others. Recent
studies suggest that earnings growth varies systematically across firms (Arellano-Bover
and Saltiel, 2021; Pesola, 2011), regions (Roca and Puga, 2017), and jobs (Kambourov
and Manovskii, 2009; Gathmann and Schönberg, 2010; Garcia-Louzao et al., 2023).

The key challenge when studying such questions is the non-random sorting of workers
to jobs. For example, firms paying higher wages might attract better applicants, and
workers in urban labor markets might differ from those in rural areas. To address this
selection problem, the literature often adopts a fixed effects strategy: by tracking workers
across firms, researchers can decompose wages into time-constant differences between
individuals (individual fixed effects) and match-specific components (such as firm fixed
effects, as in Abowd et al. 1999). While this strategy is widespread across settings, there
is an obvious tension: if workers or firms differ in their level of pay, they might also differ
in wage growth, which the fixed effects would not capture.

We propose an alternative strategy that exploits the timing of worker-firm matching.
Specifically, we isolate quasi-random variation in matches by interacting high-frequency
information on (i) the duration of contracts on the supply side of the labor market and
(ii) transitory fluctuations in job creation on the demand side. We apply this method
to address a central question in “dual” labor markets: how do different contract types—
fixed-term or open-ended contracts—affect workers’ careers? A common concern is that
fixed-term contracts may discourage firms from providing training or other investments
to their workers (Cabrales et al. 2017; Albert et al. 2005). While we focus on the conse-
quences for workers, this problem has important aggregate implications, and the preva-
lence of fixed-term contracts is one suspected reason for low labor productivity in countries
characterized by dual labor markets (Cahuc et al. 2016).1

Our application focuses on Spain. With the highest rate of temporary employment
in the OECD until 2021, at nearly 25% of dependent employment (see Figure 1), and
as much as 90% of new contracts being fixed-term (until a recent labor reform in 2022),
the country provides an interesting context. We also exploit comprehensive matched
employer–employee data from Social Security records, which follow workers longitudinally
and provide detailed information on the type and duration of each employment contract.

1Labor market duality has also been linked to outcomes such as fertility (Auer and Danzer, 2016;
Lopes, 2020; Nieto, 2022) and internal migration (Llull and Miller, 2018).
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We first provide evidence using a standard fixed effects approach, estimating an earn-
ings equation that allows for time-constant differences between individuals and different
rates of worker experience gained in fixed-term or open-ended contracts. Consistent with
recent evidence by Garcia-Louzao et al. (2023), we find that earnings growth is higher
for workers with more experience in open-ended contracts: evaluated at ten years of
experience, an additional year of fixed-term experience raises earnings by 3.0%, against
4.5% for a year of open-ended experience. Adding worker fixed effects attenuates the
gap but does not remove it (4.6% versus 5.6%). These patterns are highly non-linear,
and the gap is much greater for experienced than for young, inexperienced workers. An
intuitive interpretation of these findings is that fixed-term contracts slow skill acquisition
and wage growth (i.e., differences in returns to experience). However, they could also be
due to different workers experiencing different wage growth irrespective of contract type
(i.e., selection).

A key piece of evidence to distinguish between these competing interpretations is an
event study graph studying wage growth around contract switches. For example, Card
et al. (2013) show that workers who switch from low-to higher-paying firms tend to expe-
rience similar wage growth as those who make the reverse switch (“parallel pre-trends”),
suggesting that worker-firm matching is sufficiently random in a dynamic sense. However,
we show that the parallel trends assumption does not hold in dual labor markets: workers
who switch into an open-ended contract as opposed to another fixed-term contract expe-
rienced higher wage growth even before they entered their new contract. The difference
is sizable: conditional on age and time fixed effects, earnings of workers who switch to an
open-ended contract increase by 7 log points, on average, over the 15 months before the
switch, whereas earnings growth is negligible among workers who instead move to another
fixed-term contract. This observation suggests that matching workers to contract types
is not random in a dynamic sense: the differences in wage growth between fixed-term
and open-ended contracts primarily reflect heterogeneity between workers rather than
differences in returns between contract types.

The selection problem is, therefore, more severe for contract types than for firms (Card
et al., 2013) or regions (Roca and Puga, 2017; Card et al., 2025). Conversion to an open-
ended contract typically occurs within the firm, allowing employers to condition decisions
on information that is largely unobserved to the researcher and potentially use temporary
contracts as a screening device (Faccini, 2014; Bentolila et al., 2023). Conversion within a
firm can also amount to a promotion, with the decision closely tied to recent performance.
Moreover, higher-ability workers may sort into higher-quality fixed-term contracts to
begin with, which can serve as genuine stepping stones toward permanent employment.
These mechanisms all imply that workers who eventually convert may already be on
different earnings trajectories before conversion, making the pre-conversion divergence in
outcomes precisely what selection would predict.
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Our paper contributes to two distinct strands of the literature. Methodologically,
it relates to recent work that extends the standard two-way fixed effects framework to
accommodate richer forms of heterogeneity. For example, Roca and Puga (2017) allow
city-specific experience to interact with worker fixed effects, showing that workers differ in
the returns they obtain from employment in larger cities. Similarly, Arellano-Bover and
Saltiel (2021) document substantial heterogeneity in learning across firms and classify
employers into latent skill-learning types that are not captured by observable character-
istics. More broadly, this literature emphasizes that labor market outcomes depend on
interactions between workers and their economic environments rather than on worker and
employer characteristics alone.

Our approach applies this insight to contract types but adopts a different identification
strategy. We do not model heterogeneity and dynamic selection directly; instead, we ex-
ploit quasi-random variation in access to permanent contracts. We interact predetermined
variation in the expiration dates of fixed-term contracts with transitory fluctuations in
the availability of open-ended jobs, generating exogenous variation in contract type. This
strategy allows us to estimate heterogeneous returns to permanent employment while cir-
cumventing the dynamic selection problem that arises when contract conversions reflect
unobserved worker performance.

Conceptually, our strategy is similar to studies that analyze the effects of labor mar-
ket conditions at the entry on worker careers—“graduating in a recession”—(Oreopoulos
et al., 2012; Kahn, 2010), in particular, recent work by Arellano-Bover (2024) on the
selection of workers into different firm types. However, instead of relying on yearly varia-
tion in the labor market entry of recent graduates, we exploit high-frequency information
on contract durations. The precision of administrative employment records, allow us to
match the precise month when the individual’s contract is about to end with transitory
variation in job openings at the province level. Our approach faces the usual challenges
in establishing instrument relevance and validity. The upside, however, is that we do not
have to specify the functional form of individual heterogeneity and dynamic selection.

Under our identifying assumptions, the IV estimates recover a Local Average Treat-
ment Effect (Angrist et al., 1996). Although this parameter need not generalize to the full
population, it is directly policy relevant as it captures the effect of permanent contracts
on workers whose contract status responds to fluctuations in the availability of open-
ended jobs. Compliers are positively selected on baseline earnings and are substantially
less likely to be employed at young firms. They are also statistically indistinguishable
from the full sample in terms of education, age, and gender.

We begin by establishing instrument relevance. The leave-one-out measure of newly
created open-ended jobs in a province strongly predicts whether workers whose fixed-term
contracts expire in a given month transition into permanent employment. We then assess
the plausibility of the independence and exclusion restrictions. Independence requires
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that, from the worker’s perspective, exposure to unusually favorable conditions in the
market for open-ended jobs at the time of contract expiration is effectively random.
Consistent with this assumption, the instrument displays little systematic relationship
with observable worker and firm characteristics.

By contrast, the exclusion restriction is unlikely to hold mechanically without further
controls. The flow of new open-ended contracts is naturally correlated with aggregate
and local business cycle conditions, raising the concern that observed wage growth may
reflect favorable macroeconomic conditions rather than the causal effect of starting in an
open-ended contract. Our strategy isolates the high-frequency timing of job transitions
from lower-frequency economic fluctuations. We exploit month-to-month variation in
the composition of available contracts while flexibly controlling for broader local and
aggregate labor market conditions. Identification comes from differences in labor market
opportunities faced by otherwise similar workers whose fixed-term contracts expire at
different points in time.

To our knowledge, this paper is the first to use quasi-random variation in timing to
address endogenous sorting into contract types. More broadly, the approach illustrates
how the high-frequency information contained in administrative records can be used to
generate credible variation in labor market opportunities. While administrative data are
often valued for their scale and longitudinal coverage, they also provide exceptionally
precise information on contract start and end dates. We exploit this high-frequency
variation for identification.

Beyond its methodological contribution, the paper speaks directly to the large litera-
ture on dual labor markets (Bentolila et al., 2020; Boeri and Garibaldi, 2024). Beginning
in the 1980s, many European countries liberalized the use of fixed-term contracts in an
effort to increase hiring flexibility and reduce structural unemployment. While these re-
forms may have lowered firms’ adjustment costs, they also created a sharp divide between
workers with stable employment relationships and those cycling through temporary jobs.

A central concern in this literature is that fixed-term contracts may slow human capital
accumulation and delay career progression. Temporary workers receive less firm-provided
training (Cabrales et al., 2017; Bratti et al., 2021), face greater uncertainty regarding
conversion to permanent employment, and may experience slower wage growth as a result
(Gagliarducci, 2005). Whether temporary contracts ultimately serve as stepping stones
or dead ends appears to depend on the institutional environment. In labor markets with
relatively low employment protection, temporary jobs can facilitate transitions into stable
employment (Bentolila et al., 2020). By contrast, in countries such as Spain and Italy,
where temporary employment is widespread and protection gaps across contract types
are substantial, temporary jobs often lead to repeated spells of precarious employment
rather than durable labor market attachment (Güell and Petrongolo, 2007; García-Pérez
and Muñoz-Bullón, 2011; Garcia-Louzao et al., 2023).
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Despite extensive evidence on transitions between contract types, credible estimates
of the causal effect of obtaining a permanent contract remain scarce because workers
who convert differ systematically from those who do not. By addressing this selection
problem, our paper provides direct evidence on the extent to which permanent contracts
shape workers’ earnings trajectories and long-run labor market outcomes.

Using our instrumental variables strategy, we find that obtaining an open-ended
contract generates substantial short-run earnings gains. These gains operate primarily
through enhanced employment stability: workers who transition to a permanent contract
are 17.6 percentage points more likely to be employed 12 months later, whereas workers
in the control group frequently cycle through periods of non-employment between fixed-
term jobs. As a result, treated workers accumulate roughly five additional months of work
experience during the first year after conversion, and that experience is disproportion-
ately experience under open-ended contracts, relative to workers who do not immediately
transition into permanent employment.

Despite these initial gains, the additional experience does not translate into higher
pay. The total earnings effect itself persists: five years after conversion it stands at
22.4% of baseline earnings and remains statistically significant. Decomposing it, however,
shows that it operates almost entirely through employment rather than through wages.
The employment margin contributes 0.170 of the 0.224 total, while the within-firm and
between-firm components of wage growth are 0.058 and −0.004, and neither is distin-
guishable from zero. Some convergence in the control group is expected as these workers
gradually obtain permanent contracts themselves (Booth et al., 2002), but the data show
that treated workers accumulate 13 additional months of total work experience over the
same period, with a disproportionate increase in experience in permanent employment,
without a corresponding wage advantage. Early access to permanent contracts therefore
alters employment trajectories substantially while generating no measurable wage return
to the additional experience, even though the wage estimates are not precise enough to
rule out a modest return.

One potential explanation for the fading long-run earnings gains is that permanent
contracts alter the rate at which workers convert accumulated experience into external
labor market opportunities. Workers who transition into open-ended contracts experience
a substantial and persistent reduction in labor market mobility. They are significantly
less likely to switch province or industry and more likely to remain within the firm where
conversion occurs. In a labor market with heterogeneous match quality, this decline in
reallocation may slow the transition toward higher-productivity employers, attenuating
the returns to experience over time.

This interpretation is consistent with canonical models of wage dynamics in which
earnings growth reflects both within-job human capital accumulation and between-job re-
allocation toward better matches (Postel-Vinay and Robin, 2002; Cahuc et al., 2006). Re-
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cent structural work on dual labor markets emphasizes that employment protection gen-
erates two opposing forces: increased stability and tenure accumulation within matches,
and reduced job-to-job mobility that limits access to higher-wage firms (Cabrales et al.,
2017; Busch et al., 2025). Our empirical design allows us to assess the net implication of
these forces. We find that conversion into a permanent contract increases employment
stability and experience accumulation, while simultaneously reducing mobility along both
geographic and sectoral margins. However, this reduction in mobility is not sufficient to
explain the long-run earnings patterns: the shortfall is concentrated among workers whose
baseline matches exhibit weak earnings-growth trajectories, while workers in high-growth
firms retain substantial earnings gains even though their mobility falls by less. Five
years after conversion, workers converted in firms with above-median earnings growth
gain 46.0% of baseline earnings, against a statistically insignificant 17.8% for workers
converted in below-median-growth firms. We also find differences in employment of 28.1
pp and 15.7 pp, respectively, implying that, on average, workers in low-earnings-growth
firms experience an earnings loss relative to workers who are not initially upgraded to a
permanent contract. The two groups accumulate almost identical amounts of additional
experience over this period (1.27 versus 1.18 years), yet only one group receives a corre-
sponding earnings gain. This contrast is difficult to reconcile with explanations based on
contract type alone, such as a low return to permanent-contract experience, weaker incen-
tives, or compressed pay, since each would predict a lower return to experience regardless
of the retaining firm.

These patterns point to an interpretation in which mobility constraints interact with
match-specific wage growth schedules. Permanent contracts generate persistent attach-
ment to the conversion firm, and the consequences of this attachment depend on the
underlying growth potential of the match. When firms exhibit steep internal wage trajec-
tories, reduced mobility is largely inconsequential or even reinforcing, as workers remain
on favorable growth paths. In contrast, when firms offer limited wage progression, re-
duced reallocation prevents workers from accessing better external matches, leading to
declining relative earnings over time.

Finally, we provide evidence on behavioral responses consistent with changes in per-
ceived income stability. Workers who obtain a permanent contract are more likely to
have an additional child, consistent with delayed family formation under uncertainty.
The response is concentrated among women, where the probability rises steadily after
conversion and peaks about two years later before narrowing; for the full sample it is pos-
itive but not statistically significant. The timing suggests that workers interpret contract
conversion as a discrete improvement in employment security rather than a temporary
shock. This pattern aligns with evidence that employment protection affects household
timing decisions through perceived income stability rather than contemporaneous income
changes (Adsera, 2004; Rica and Iza, 2005; Guner et al., 2024).
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We assess the results to a range of robustness checks that address both measurement
concerns and the validity of the identifying assumptions. We first validate the instrument
by comparing the MCVL-based measure of newly created open-ended contracts with
aggregate Social Security population data. Despite relying on a 4% sample, the MCVL
series closely tracks aggregate dynamics, both in levels and after removing time effects,
indicating that it captures meaningful variation in contract creation across provinces
and months. We also show that the results are robust to alternative definitions of the
instrument constructed at different levels of aggregation, including national, regional, and
sectoral measures.

To assess the plausibility of the exclusion restriction, we conduct a placebo test re-
stricting the sample to workers who remain in fixed-term employment. In this group,
exposure to fluctuations in open-ended job creation has no systematic effect on either
employment or earnings, suggesting that the instrument is neither proxying for gen-
eral business cycle conditions nor operating on wages through improved outside options.
Additional robustness checks show that the results are stable across alternative sample
restrictions and specification choices, including focusing on terminations due to plausibly
exogenous reasons and varying tenure windows. We also instrument employment and
contract status jointly; there the earnings effect loads onto the employment margin and
the direct contract effect is no longer distinguishable from zero, reinforcing the decompo-
sition in Section 6. Finally, augmenting the baseline specification with more demanding
controls for aggregate and local economic conditions—such as high-dimensional fixed ef-
fects and leave-one-out measures of local outcomes—yields only modest attenuation of
the estimates.

The paper is organized as follows: Section 2 provides a background of the institutional
framework, Section 3 introduces the main data source, Sections 4 and 5 discuss the
selection problem and our identification strategy, respectively, and Section 6 analyzes the
effect of contract upgrade in workers’ career trajectory. Section 7 provides additional
robustness checks, and Section 8 concludes.

2 Institutional Background

Following the democratic transition, Spain’s labor-market institutions underwent sig-
nificant changes. The Workers’ Statute (Estatuto de los Trabajadores), enacted in 1980,
established open-ended contracts as the standard employment arrangement and restricted
fixed-term contracts to specific circumstances, such as seasonal employment and short-
term replacements. The Statute also introduced severance regulations, setting compensa-
tion for temporary contracts at 8 days of wages per year of service, compared to up to 45
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days for permanent ones. In practice, the use of fixed-term contracts remained limited.2

The dual structure of the Spanish labor market emerged with the enactment of Law
32/1984, which liberalized the use of temporary contracts. Fixed-term contracts, previ-
ously restricted to seasonal or temporary activities, were opened to general use and grew
rapidly. Firms could thereafter choose between permanent and temporary contracts, but
the two differed markedly in their associated labor costs and legal exposure. Open-ended
contracts entailed substantial dismissal costs, up to 45 days of wages per year of tenure
in cases of wrongful dismissal, and exposed firms to litigation risk and procedural uncer-
tainty, making separations both costly and relatively infrequent. Temporary contracts,
by contrast, expired at a predetermined date, required limited severance upon expiration,
and were not subject to judicial review, making them a substantially more flexible margin
of adjustment.3

Despite successive reforms, the gap between the two contracts persisted. The 1994
reform restricted the use of temporary contracts to seasonal activities and eased dismissal
conditions for permanent employees, but employers continued hiring temporary workers
for non-seasonal roles (Bentolila et al., 2012; García-Pérez et al., 2019). The perceived
ineffectiveness of these measures prompted further reforms in 1997 and 2001, neither of
which substantially changed the underlying asymmetry. Not until 2012 did severance
payments for permanent employees reduced across all open-ended contracts while tem-
porary contract termination compensation rose, narrowing the gap from both sides.4 Yet
the reform did not eliminate market segmentation. The share of workers on fixed-term
contracts remained above 20% thereafter, and part of the subsequent decline reflects em-
ployment losses during the Great Recession rather than a fundamental change in firms’
hiring practices. The distinction between the two types of contracts remained important
throughout the period. The most recent reform, enacted in December 2021 and fully
effective since March 2022, does appear to have reduced the use of fixed-term contracts
substantially (Conde-Ruiz et al., 2023), but it falls outside our sample period.5

Over the past decade, approximately one-third of Spanish workers held a fixed-term
2During the early years of the transition (1975–1982), policymakers sought to prioritize stable em-

ployment. Over time, however, growing labor market pressures made it increasingly difficult to sustain
a system based exclusively on open-ended hiring, contributing to the 1984 liberalization that led to the
expansion of temporary contracts (Galacho, 2006).

3If terminated before their scheduled expiration date, temporary contracts are subject to the same
employment protection as permanent contracts and may therefore be challenged through judicial review.

4The 2012 reform raised compensation for terminating a temporary contract from 8 to 12 days of
wages per year worked, while reducing compensation for unfair dismissals of permanent contracts from
45 to 33 days. Compensation for fair separations of permanent contracts remained unchanged at 20 days
per year worked (see Dolado 2017). The reform also eliminated interim wages during judicial processes
and introduced a new open-ended contract for firms with fewer than 50 employees.

5The reform abolished project-based contracts and replaced them with a single temporary contract
for structural needs, the circumstances of production contract, with a maximum duration of six months,
extendable to one year by collective bargaining agreements, and tied to demand peaks such as Christmas
or agricultural harvests. It also promoted intermittent-permanent contracts, a highly flexible modality
that has expanded considerably since.
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Figure 1: Proportion of workers in temporary contracts by country, 2019
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Notes: Share of dependent employees in temporary employment, OECD countries. Source: OECD,
Employment and Labour Market Statistics.

contract in any given year, while temporary contracts accounted for as much as 90% of
new hires. Despite a decline following the Great Recession (Appendix Figure B.1.1), Spain
recorded the highest share of temporary employment among OECD countries until the
2021 reform, when the share stayed close to 25% of dependent employment (Figure 1).6

Duality is not restricted to low-skilled or seasonal work. Table C.1.1 shows that
the share of high-skilled workers employed on fixed-term contracts rose over the early
part of the period before stabilizing, indicating that exposure to temporary employment
extends to also high skilled workers. Temporary employment is also rarely a stepping
stone to stability: for many workers it leads to another temporary job or a spell of
non-employment (Bentolila et al., 2020; Güell and Petrongolo, 2007; García-Pérez and
Muñoz-Bullón, 2011). This persistence is most pronounced where the gap in employment
protection between contract types is large, as in Spain and Italy.

Because the difference in employment protection runs in one direction, worker pref-
erences over contract types are monotone. Holding wages constant, an open-ended con-
tract strictly dominates a fixed-term contract: it provides protection against dismissal,
eliminates the risk of contract expiration, and facilitates access to credit, housing, and
household formation. This distinguishes our setting from those typically considered in
the two-way fixed effects literature, where workers differ in their preferences over firms
or locations and such heterogeneity can attenuate positive sorting on ability (Card et al.,
2013, 2025). Here, workers have a common ranking over contract types.

6The 2022 labor market reform reduced temporary employment in Spain (Appendix Figure B.1.3),
although existing evidence suggests more limited effects on job duration and short-term labor market
transitions (Conde-Ruiz et al., 2023).
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A fixed-term contract specifies its expiration date when it is signed. Contract dura-
tion is predetermined and known to both parties. Duration is also legally constrained.
During our sample period, workers who accumulated more than twenty-four months of
employment within a thirty-month period under two or more temporary contracts with
the same employer were entitled to permanent status. Consequently, the month in which
a contract expires is determined largely by its signing date and prevailing duration con-
ventions, not by labor market conditions. At expiration, the firm chooses whether to
terminate the relationship, renew the temporary contract, or convert it into a permanent
one. Section 5 builds on these characteristics.

3 Data

Our main data source is the 2006–2021 waves of the Continuous Sample of Working Lives
(Muestra Continua de Vidas Laborales, MCVL), a 4% non-stratified random sample of
individuals with any relationship with Spain’s Social Security system in a given year. The
data reconstruct complete employment histories from 1967 onward. The unit of observa-
tion is a change in an individual’s labor market status—transitions across jobs, changes
in occupation, or updates to contract conditions within a firm. Sampled individuals are
followed in all subsequent waves until they exit the system (e.g., due to death, migration,
or prolonged inactivity). The sample is refreshed each wave with new entrants, whose
complete employment histories are also observed.

The MCVL records the exact start and end dates of each contract spell, as well as
updates to contract and occupational status within spells.7 This allows us to measure
workers’ labor market trajectories at a granular level, and is central to our identification
strategy. We aggregate the data to a monthly panel. Following Roca and Puga (2017),
in the presence of overlapping spells we first drop those that end before an ongoing spell
and then assign each worker-month to a single “main job,” defined as the job with the
highest earnings within that month. This procedure yields a consistent panel structure
with precise measures of tenure and accumulated experience. It also allows us to track
changes in contract type, earnings, and firm mobility across main jobs.

The Social Security records are matched with annual information from the municipal
population registry (Padrón Continuo Municipal) and income tax records from 2006
onward. Together, these sources provide rich demographic and firm-level information.
We observe each worker’s date of birth, gender, educational attainment, and country
of birth. While occupation is not directly recorded, we construct five occupational-skill
groups using the ten contribution categories reported by employers to the Social Security

7Because we observe exact entry and exit dates for each employment spell, we can compute the
precise number of days worked and identify the exact timing of contract changes. Employment durations
are based on administrative payroll records and include paid leave and holidays.
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Administration, which are closely linked to the skill requirements of each job.
Contract-level information includes contract type (fixed-term or open-ended) and

part-time status. At the establishment level, we observe the province in which the firm
is located and its employment size. For each job, we also observe the sector of economic
activity at the two-digit level, as well as whether the worker is self-employed or employed
in the private or public sector.

The MCVL provides earnings from two sources: Social Security contribution bases,
which are top- and bottom-coded with thresholds that vary by contribution group and
are updated annually, and income tax records, which are available from 2006 onward and
are uncensored. We use tax-record earnings whenever available, deflating both sources to
2009 prices, and rely on contribution-base earnings before 2006 and for workers in Navarre
and the Basque Country, which administer separate tax systems. Results are not sensitive
to this choice of earnings measure, as the top-coding primarily affects observations at the
upper end of the earnings distribution. Finally, where the analysis requires daily wages,
we construct them by dividing monthly earnings by the exact spell duration recorded in
the data.

3.1 Sample Restrictions

The MCVL provides earnings histories from the 1980s, but reliable contract-type infor-
mation begins in January 1998. We use 24 monthly lags of open-ended and fixed-term
contract creation, which requires data from January 1998 and sets the start of the esti-
mation period at January 2000. We end the data in February 2020, before the March
2020 state of alarm and the associated labor market disruption. To allow for 24 months of
post-entry outcomes and use complete calendar years, we restrict entry events to January
2000 through December 2017.

We restrict to native workers aged 18–49. The age ceiling limits confounding from
early retirement, and the nativity restriction addresses concerns about incomplete labor
market histories among foreign-born workers. We further restrict to workers affiliated
with the general Social Security regime and the special regimes for agriculture, sea work-
ers, and mining. This excludes self-employed workers, who fall outside our analysis by
construction since open-ended contracts do not apply to self-employment.

The baseline sample covers private-sector employment only. Contract duration and
access to permanent positions in the public sector are governed by statutory requirements,
including competitive examinations, that differ fundamentally from the upgrade process
in the private sector. Nevertheless, prior public-sector experience, whether under fixed-
term or permanent contracts, enters the experience measure used in the analysis. Finally,
we exclude Ceuta and Melilla due to insufficient sample sizes, leaving 50 provinces.
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4 Selection into permanent positions

We begin with the descriptive relationship between contract type and earnings growth.
To establish comparability with prior studies on returns to experience (Roca and Puga,
2017; Garcia-Louzao et al., 2023; Arellano-Bover and Saltiel, 2021), we estimate the con-
tribution of contract-specific experience to earnings growth using Mincer-type regressions:

lnwit = f(expF T
it , expOE

it , expit) +X ′
itΩ + µr(i,t) + ψt + εit, (1)

where expF T
it , expOE

it , and expit denote the experience that worker i has accumulated
until period t in fixed-term contracts, open-ended contracts, and overall, respectively.
In our main specification, we allow the returns to contract-specific experience to vary
flexibly by including linear contract-specific experience and their interactions with overall
experience. Xit is a vector of time-varying individual and job characteristics; µr(i,t) and
ψt denote province and year-month fixed effects, respectively; and εit is the error term.
See Appendix A.1 for further details.

Results are presented in Appendix Table A.1.1. Wage returns to experience are simi-
lar across contract types early in a worker’s career but diverge thereafter. After ten years
of experience, an additional year under a fixed-term contract raises earnings by approxi-
mately 3.0 percent, compared with 4.5 percent under an open-ended contract. Including
worker fixed effects attenuates the estimated gap, but the qualitative pattern persists.
This is consistent with Garcia-Louzao et al. (2023), who show that the gap cannot be
explained by unobserved firm heterogeneity or match quality.8

These estimates are consistent with a central concern in dual labor markets: tem-
porary contracts may provide fewer on-the-job training opportunities, leading to slower
skill accumulation and wage growth (Cabrales et al., 2017). Worker fixed effects address
only part of the endogeneity from non-random sorting into contract types. They absorb
level differences in ability across workers but not heterogeneity in earnings growth rates,
so any correlation between growth potential and contract type survives within-worker
estimation.

To assess this possibility directly, we examine whether workers who transition to open-
ended and fixed-term contracts exhibit parallel earnings dynamics prior to conversion,
when all workers are still employed under fixed-term contracts. Following an event-study
design similar to Card et al. (2013) and Card et al. (2025), we take a sample of workers
in their final month of a fixed-term contract, classify them by the contract type they
transition into, and trace earnings over a symmetric 15-month window before and after

8Garcia-Louzao et al. (2023) also instrument for contract type using regional variation in open-
ended hiring subsidies. Our identification strategy exploits a different source of variation, drawing on
high-frequency administrative records.
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the transition.9

Panel (a) of Figure 2 plots average earnings by transition type.10 Workers who even-
tually obtain an open-ended contract already follow a steeper earnings trajectory before
the transition: over the 15-month pre-transition window they experience earnings growth
of 9.4 percent, compared with 6.2 percent for workers who remain in fixed-term em-
ployment. There is no discrete change in earnings growth at the moment of transition,
either relative to the worker’s own pre-transition trend or relative to workers remaining
in fixed-term employment.

These patterns suggest an alternative interpretation of the Mincer regression results:
rather than permanent contracts offering higher returns to experience, workers with po-
tentially higher returns are more likely to secure such contracts. They also suggest that
selection into contract type is a more severe problem than selection into firms or regions,
where this type of event-study test is typically passed.11

To control for age effects and aggregate time variation, we further estimate an event-
study specification. For each worker, we define the final month of a fixed-term contract
as event time h = 0 and index all preceding and subsequent months relative to this
date.12 We classify workers as transitioning from a fixed-term to an open-ended contract
(FT→OE, Ci = 1) or to another fixed-term contract (FT→FT, Ci = 0). Our baseline
specification considers a balanced panel of workers for whom we observe fifteen periods
(months) before and after the event.13 We denote by yith the log earnings of individual i
at year-month t and event-time h. We then estimate the following regression:

yith =
∑

k ̸=−1
αF T −OE

k · I[k = h] · I[Ci = 1] +
∑

k ̸=−1
αF T −F T

k · I[k = h] · I[Ci = 0]

+
∑

j

βj · I [j = ageit] +
∑

q

γq · I[q = t] + λC + νith,
(2)

where we include a full set of event-time indicators (first and second terms on the right-
hand side), age dummies (third term), year-by-month dummies (fourth term), and a fixed
effect for the type of contract transition. The event-time indicator for h = −1 is omitted,

9The estimation sample includes 949,481 transition events observed between 1998 and 2020, for which
we observe 15 months with positive earnings both before and after the transition. Of these, 227,990
correspond to transitions into open-ended contracts and 721,491 to transitions into another fixed-term
contract.

10Appendix Figure B.2.1 further distinguishes transitions to open-ended contracts within the same
firm from those involving a move to a different employer.

11For example, Card et al. (2025) presents a similar exercise to study the causal effect of places on
earnings, showing that workers’ trajectories only differ after changing locations.

12Workers may experience multiple contract transitions over their careers, so individuals whose fixed-
term contracts expire can appear multiple times in the sample; on average, each worker contributes
2.4 transition events. Appendix Figure B.2.3 shows that restricting the analysis to each worker’s first
observed transition yields results consistent with the main text’s qualitative conclusion.

13We allow for short unemployment spells before or after switching contracts, but only include periods
with non-zero earnings in the regression. Consequently, the event time (h), which covers 15 months before
and after the end of the fixed-term contract, may differ from standard calendar months (t).
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so coefficients are interpreted relative to earnings in the month immediately preceding the
expiration of the fixed-term contract. Age dummies flexibly control for life-cycle earnings
profiles, which is particularly relevant given that workers transitioning to open-ended
contracts tend to be older than those remaining in fixed-term employment. Year-by-
month dummies absorb aggregate time variation, including business cycle fluctuations,
so that identification relies on within-period comparisons across workers.

Figure 2: Evolution of earnings before and after switching to a new contract
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Notes: Panel (a) plots average earnings by event-time month for workers transitioning into open-ended
(OE) or fixed-term (FT) contracts. Panel (b) plots event-time coefficients from equation 2. The sample
is balanced and covers January 1998 to February 2020, with earnings tracked over a 15-month window
before and after the contract change. Monthly earnings are extrapolated from daily earnings for months
of partial employment. Short unemployment spells between contracts are permitted, so observation
windows need not coincide with calendar months. The omitted category is h = −1. All specifications
in the event study include age and year-by-month fixed effects; standard errors are clustered at the
individual level.

Panel (b) of Figure 2 reports event-study estimates. Pre-transition earnings paths
differ sharply by transition type: conditional on controls, workers who transition into an
open-ended contract experience earnings growth of approximately 7 log points over the
15-month pre-transition period, while those who remain on fixed-term contracts show
no meaningful growth. Transitions to open-ended contracts are also associated with an
increase of approximately 2 log points in the level of earnings in the first month, and one
that is more pronounced among workers who change firms (Appendix Figure B.2.2). Post-
transition trajectories, by contrast, are similar across groups. A natural interpretation is
ability sorting: high-productivity workers are more likely to transition into open-ended
contracts and also exhibit faster earnings growth independent of contract type. This
is the pre-transition divergence anticipated above: individual fixed effects absorb level
differences in ability but not heterogeneity in growth rates, so the bias survives within-
worker estimation.

Two features of contract-type transitions make this selection problem more severe than
analogous selection into firms or locations. Transitions to open-ended contracts frequently
occur within firms and reflect richer employer information about worker productivity
than does the matching of workers to new employers. Consistent with this, Appendix
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Figure B.2.2 shows that workers who obtain an open-ended contract within the same firm
exhibit substantially stronger pre-transition earnings growth than both workers remaining
in fixed-term contracts and those transitioning to open-ended positions at other firms.
Worker preferences over contract types are also relatively uniform: given the greater
job stability and employment protection of open-ended contracts, most workers prefer
them to temporary contracts (Section 2). Unlike firm or geographic mobility, there is
little scope for preference heterogeneity to offset the sorting of higher-ability workers into
permanent positions (Card et al., 2013, 2025).

5 Identification

We propose an instrumental variables strategy to address the endogeneity of transitions
from fixed-term to permanent contracts. Our source of exogenous variation combines
worker-level heterogeneity in the expiration timing of fixed-term contracts with transitory
fluctuations in the availability of new open-ended positions across time and local labor
markets. The identifying assumption is that, conditional on fixed effects and business-
cycle controls, temporary regional fluctuations in open-ended contract creation are or-
thogonal to unobserved determinants of individual workers’ transitions to permanent
employment. Identification comes from the interaction between predetermined contract
expiration dates and unpredictable month-to-month variation in local hiring conditions.
Transitory employment fluctuations predominantly reflect changes in labor demand rather
than labor supply (Blanchard and Katz, 1992). A temporary increase in the availability
of permanent positions can raise the probability of contract upgrading. It directly ex-
pands workers’ opportunities to obtain a permanent position, either with their current
employer or elsewhere, while job-to-job transitions by other workers create additional
vacancies that can be filled by fixed-term workers whose contracts are about to expire.

Illustration.— Consider two workers employed in identical 12-month fixed-term con-
tracts in the retail sector of Almería, whose contracts expire one month apart. Worker
A’s contract ends in July 2007, whereas Worker B’s ends in August 2007. Suppose that
Almería experiences a temporary increase in the creation of open-ended contracts in
August 2007. Worker B is consequently exposed to a higher arrival rate of permanent
positions at the time of contract expiration and is more likely to transition to an open-
ended contract, either with the current employer or elsewhere. A cross-sectional analogue
compares workers whose fixed-term contracts expire in the same month but in different
provinces. For example, if Almería experiences a temporary increase in open-ended con-
tract creation in August 2007 while neighboring Murcia does not, workers whose contracts
expire in Almería face a higher probability of transitioning to permanent employment.
Appendix Figure B.6.1 illustrates this source of variation by plotting monthly open-ended
contract creation in the two provinces over the full sample period.
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Exploiting the high frequency of our data, we can precisely match the month when
an individual’s fixed-term contract is set to expire with the number of new contracts at
the regional level starting the next month. We use these new contracts to capture the
labor demand available to the worker, even when the worker began searching for a job
before the contract expired.14 We argue that, conditional on year and calendar-month
fixed effects, the amount of labor demand a worker encounters at contract expiration
is plausibly orthogonal to the worker’s unobserved characteristics. We provide evidence
supporting this assumption below.

Our approach is conceptually related to prior work on how labor market conditions
shape worker careers, including research on entering the labor market during a recession
(“graduating into a recession”), e.g. (Kahn, 2010; Hershbein, 2012; Wachter and Bender,
2006; Altonji et al., 2016; Schwandt and Von Wachter, 2019) and recent work on composi-
tional changes in labor demand (Arellano-Bover, 2024). These studies, however, examine
yearly fluctuations in labor market conditions affecting entire cohorts. We instead use
high-frequency administrative data to isolate individual-level labor demand shocks while
controlling for overall business cycle conditions.15

We formalize this source of variation in the following first-stage equation, estimated
for the period 2000–2017:

pi,t+1 =
24∑

k=−24
αkOEC−i,r,t+k +

24∑
k=−24

γkFTC−i,r,t+k + X′
itθ + µr + ψt + ϕs + ϵit, (3)

where t refers to the exact month the worker’s fixed-term position ends. Here, pi,t+1

indicates whether the worker starts an open-ended contract in t+1, the month after their
fixed-term contract ends.16 The variable OEC−i,r,t+k is constructed as the log of the total
count of new open-ended positions in period t+k in worker i’s baseline province r—defined
as the province of employment under the expiring fixed-term contract—excluding worker
i herself (leave-one-out), and we allow contract upgrades to depend on the leads and
lags of this measure. Appendix Figure B.5.1 supports the linear specification in equation
(3) by plotting the underlying conditional expectation using the binscatter approach of
Cattaneo et al. (2024).

As motivated above, we use the first lead, OEC−i,r,t+1, as our instrumental variable.

14Workers may search for new positions before their current contract expires. Similarly, firms may
post job openings some time before filling them. Regardless of the timing of this job search process, most
workers will only start a new contract after their current one ends. Our instrument will, therefore, be
relevant despite the (unobserved) dynamics of the underlying job search process, as we confirm below.

15Our identifying variation relies on the fine-grained information available in the MCVL. Appendix
Figure B.4.1 shows that this variation is not driven by a limited set of firms; instead, similar dynamics
are present also among small firms.

16pi,t+1 = 1 if the worker is employed on an open-ended contract in the calendar month following the
expiration of the fixed-term contract, and pi,t+1 = 0 if the worker is unemployed or employed on another
fixed-term contract.
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At the individual level, Xit includes controls for gender, baseline labor market experience
and its square, and interactions between age categories and educational attainment. We
additionally include baseline-province fixed effects µr, year and month fixed effects ψt,
and baseline-sector fixed effects ϕs. Conditional on these controls and fixed effects, the
instrument captures transitory regional fluctuations in the arrival of new open-ended
contracts that, as argued above, are plausibly exogenous from the worker’s perspective
(“instrument independence”). We provide supporting evidence for this assumption below.
To further absorb business-cycle and seasonal variation in hiring, we control for the full set
of leads and lags of the log number of new fixed-term contracts, FTC−i,r,t+k. Appendix
Table C.1.2 reports descriptive statistics for the estimation sample and the instrument.

Under our identification assumptions, the first lead, captured by coefficient α1, should
be the strongest predictor of a worker’s transition to a permanent position. Including
the full set of leads and lags serves two purposes. It isolates transitory fluctuations in
labor demand around contract expiration by allowing for broader labor market condi-
tions that may affect the probability of a contract upgrade. This lets us assess whether
α1 retains predictive power after accounting for these dynamics; under our identification
argument, we expect it to be larger in magnitude than the other coefficients. The spec-
ification also absorbs general business-cycle conditions that may affect both hiring and
contract transitions, reducing concerns that such conditions could threaten the exclusion
restriction.

Identification relies on three conditions. First, conditional on controls and fixed effects,
the leave-one-out first lead of log new open-ended contracts must predict the probability of
conversion at the end of a fixed-term spell. Second, conditional on the same controls and
fixed effects, the instrument must be independent of unobserved determinants of worker
outcomes and affect outcomes only through contract status. These conditions identify
the IV estimand. Third, interpreting this estimand as a local average treatment effect
(Angrist et al., 1996) for workers whose conversion decisions respond to the instrument
requires monotonicity: the instrument must affect the probability of conversion in the
same direction for all workers. We discuss these conditions in turn and characterize the
population of compliers to whom our estimates apply.

5.1 Instrument Relevance

Relevance Condition. Figure 3 reports the first-stage estimates from equation (3),
estimated on a sample of workers in the last month of a fixed-term contract, testing
whether they are more likely to transition to an open-ended contract in period t + 1.
Among the leads and lags of new open-ended contracts in the province, the first lead is
the strongest predictor of a worker’s transition to permanent employment. The first-stage
F -statistic for the excluded instrument is 195.2, well above conventional thresholds, so
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Figure 3: Effect of new open-ended contracts in the region on permanent contract status
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Notes: This figure presents estimates of equation (3) for workers observed in the last month of a
fixed-term contract at event period h = 0, restricted to workers with tenure between 0.3 and 2 years.
Coefficients measure the effect of leads and lags of log new open-ended contracts in the baseline province
on the probability of converting to an open-ended contract at t + 1; the sample mean of the conversion
dummy is 0.254. All specifications include year and month fixed effects, province fixed effects, sector
fixed effects, gender, age-by-educational-attainment interactions, experience and experience squared, a
part-time contract indicator, and leads and lags of log new fixed-term contracts in the baseline province.
Standard errors are clustered at the province × year level.

weak-instrument bias is not a concern in this setup. The lack of strong correlation with
the other leads and lags is consistent with the instrument capturing transitory shocks on
job market matches unrelated to general business cycle trends. The observation that the
coefficient is positive further supports that transitory fluctuations in employment reflect
shifts in labor demand rather than labor supply—consistent with Blanchard and Katz
1992.

This specification defines the leads and lags at the regional level; the instrument can
be constructed analogously using national-level or baseline-industry counts of open-ended
contract creation. Appendix Figure B.6.2 shows similar patterns under these alternative
specifications, so relevance holds regardless of whether the instrument is measured at the
national, regional, or industry level. Relevance also persists when we exclude months
with high job seasonality (Appendix Figure B.7.1).

5.2 Instrument Exogeneity

The exclusion restriction requires that regional variation in open-ended contract creation
affects worker outcomes only through the probability of transitioning to permanent em-
ployment. Conditional on province, sector, year, and month fixed effects, identification
exploits residual month-to-month fluctuations in permanent hiring at the time of contract
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expiration. The fixed effects absorb persistent differences across provinces and sectors as
well as common time trends, while the leads and lags of fixed-term contract creation flex-
ibly account for the dynamic evolution of local labor-market conditions and job creation.
The identifying variation, therefore, comes from transitory fluctuations in the availability
of permanent jobs rather than from broader changes in regional economic conditions.

Two threats to the exclusion restriction remain. Exposure to the instrument may be
correlated with worker or firm characteristics if transitory increases in permanent hiring
occur disproportionately among certain workers or firms. Firms may also respond to
local labor-market conditions by changing the timing of contract expiration or the types
of permanent positions they create, linking the instrument to the composition of workers
or jobs. The following subsections examine these two concerns in turn.
Instrument Independence. Conditional on fixed effects and controls, the number of
new permanent positions available at the time a worker’s fixed-term contract expires is,
from the worker’s perspective, plausibly as good as random. This assumption cannot be
tested directly, but Appendix A.2 reports balance regressions showing that, conditional
on year, month, sector, and province fixed effects, the instrument is uncorrelated with
worker characteristics (age, experience, and educational attainment), firm characteristics
(age and size), and contract characteristics (part-time status and tenure). The instrument
is standardized so that coefficients can be interpreted as deviations from the mean; a few
baseline sectors show statistically significant coefficients, which is why we always include
sector fixed effects in the specification, but these coefficients are small in magnitude.
Workers exposed to different realizations of the instrument are otherwise observationally
similar.

Beyond the sources of heterogeneity already absorbed by the fixed effects, time-varying
unobserved factors could still confound identification. To address this concern, Section
6 tests for differential pre-trends across workers exposed to different values of the in-
strument. We find no statistically significant differential pre-trends for any outcome; in
particular, as shown below, workers exposed to different values of the instrument exhibit
similar wage trajectories prior to contract expiration. The balance tests and the absence
of differential pre-trends provide little evidence that instrument exposure is systematically
related to worker characteristics or pre-existing outcome dynamics.
New Open-Ended Contract Composition. An additional concern is that the instru-
ment may be correlated with the characteristics of newly created open-ended contracts.
In particular, firms posting a large number of permanent contracts in a given month may
offer positions that differ systematically from those posted in other months. To address
this concern, we examine whether the instrument is related to key observable charac-
teristics of newly created open-ended contracts, including average tenure, required skill
level, and starting earnings. Appendix Table A.2.1 reports these estimates. Across all
specifications, we find no statistically significant relationship between the instrument and
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any of these measures. This suggests that variation in the instrument reflects changes in
the number of available open-ended contracts rather than systematic differences in their
observable composition.
Exogeneity of Contract Termination Date. Our identification strategy relies on
two elements: fluctuations in new open-ended contract creation and the exact timing
of fixed-term contract expiration. A potential concern is a direct link from the former
to the latter—that is, whether the number of newly created permanent contracts could
influence termination dates for some workers. For example, firms might repeatedly re-
new fixed-term contracts while waiting for economic conditions to improve, creating a
feedback effect from labor demand (the number of new permanent contract openings) to
labor supply (the number of workers with recently expired temporary contracts). Such
feedback would not necessarily be problematic: it could weaken the first stage by diluting
demand shocks across more workers, but the first stage is strong (Figure 3). Feedback
effects pose a problem only if they are selective, affecting some worker types more than
others. If more talented workers were more likely to exit fixed-term employment early to
move into a permanent position, worker ability would be correlated with the instrument,
contaminating our estimates of the effect of contract status on worker careers.

Several features of the empirical strategy mitigate these concerns. At the time of our
analysis, legal limitations on the consecutive renewal of temporary contracts restricted
such arrangements to a maximum of two years.17 We also limit the sample to workers
whose contracts terminated after at least 0.3 years, reducing the influence of very short
contracts, which are generally considered lower quality and are common in Spain (Ben-
tolila et al., 2020).18 Balance regressions show no meaningful correlation between the
instrument and observable worker characteristics, including education (Appendix A.2).
Finally, if selection were driving the results, we would expect it to appear in pre-treatment
trends, but the IV estimates show no evidence of such pre-trends (Figure 4).

5.3 Characterizing Compliers

Monotonicity Condition. The instrument plausibly satisfies the monotonicity condi-
tion. An increase in newly created open-ended contracts expands the set of permanent
employment opportunities available to workers at the time of contract expiration, weakly
increasing their probability of obtaining a permanent position. It is difficult to conceive of

17Under Article 15.5 of the Workers’ Statute, an employee who works more than 24 months within a
30-month window, continuously or not, in the same or different positions, for the same firm or business
group, across two or more fixed-term contracts, automatically acquires permanent employee status. The
2021 reform reduced these thresholds to 18 and 24 months, respectively. Results restricting the sample
to events near the legal two-year limit are broadly consistent with the main findings, as discussed in
Section 7, though less precisely estimated given the smaller number of such observations.

18Appendix Figure B.1.2 shows that a substantial share of fixed-term contracts terminate near the
one-year mark. Appendix Section B.12 reports results under alternative tenure restrictions; estimates
for contracts near the legal maximum are similar to the baseline.
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a mechanism through which additional permanent vacancies would systematically reduce
a worker’s likelihood of contract conversion, making the presence of “defiers” unlikely in
this setting.19

Local Average Treatment Effect. Under the independence, exclusion, and mono-
tonicity assumptions discussed above, the IV estimates identify a Local Average Treat-
ment Effect (LATE) (Angrist et al., 1996): the effect of permanent contract transition for
workers whose conversion probability responds to transitory changes in the local avail-
ability of open-ended positions, that is, workers at the margin of conversion. Although
this parameter need not coincide with the average effect of conversion for all fixed-term
workers, it is economically and policy relevant, since it identifies the effect for workers
whose contract status is most responsive to changes in permanent hiring opportunities.
This margin is directly relevant for policies that expand the availability of open-ended
positions, such as hiring subsidies and other incentives for permanent employment of the
type studied in Ciani and De Blasio (2015) and Elias and Redondo (2025).

The IV identifies a local effect for workers whose treatment responds to the instrument
(Heckman et al., 2006; Angrist and Pischke, 2009). Because the instrument is continuous,
compliers are marginal workers whose conversion probability responds to small fluctua-
tions in local labor demand. Following Marbach and Hangartner (2020), we residualize
the instrument with respect to the baseline controls and construct a binary approxima-
tion based on the sign of the residual. This decomposition invokes the same assumptions
as LATE identification, and standard errors are bootstrapped with 1,000 replications.
Table C.5.1 reports the results.

On worker characteristics, compliers sit between the two comparison groups and re-
semble always-takers more closely than never-takers. They are more educated than never-
takers (0.448 versus 0.383) and somewhat less educated than always-takers (0.509), and
the same intermediate pattern holds for gender. They are not distinguishable from either
group by age: the share below thirty is 0.603 among compliers, 0.568 among always-
takers, and 0.581 among never-takers. The one worker dimension on which compliers
stand out is baseline pay. The share with above-median initial earnings is 0.576 among
compliers, well above the never-taker share of 0.477 and above the sample mean of 0.500.

The sharpest distinction is firm age. Compliers are substantially less likely to work in
young firms than either comparison group, 0.273 against 0.413 for always-takers and 0.435
for never-takers, and both gaps are significant at the one percent level. Compliers are also
more likely than never-takers to work in large firms (0.515 versus 0.455), though they
are indistinguishable from always-takers on this margin (0.521). On sectoral exposure
to fixed-term work they again fall between the two groups, at 0.500 against 0.435 for

19Additional suggestive evidence comes from first-stage coefficients that are consistently positive and
quantitatively similar across subsamples (see Appendix Section C.3). A related argument is used by
Bhuller et al. (2020).
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always-takers and 0.606 for never-takers.
The LATE is identified from workers in established firms, positively selected on base-

line earnings, whose transition to permanent employment is sensitive to short-run fluc-
tuations in open-ended contract availability. Conversion at the margin appears to occur
in firms with the organizational capacity to translate transitory increases in permanent
hiring into actual contract upgrades, rather than in young or high-turnover employers.

6 Results

We exploit regional fluctuations in the availability of new open-ended contracts to isolate
exogenous variation in workers’ probability of transitioning from fixed-term to permanent
positions. The estimation sample consists of workers observed in the final month of a
fixed-term contract between 2000 and 2017, with tenure in that contract between 0.3 and
2 years (N = 701, 761).20 We follow workers from 60 months before to 60 months after
contract expiration. We first present reduced-form estimates of the effects of contract-
upgrade opportunities on labor market outcomes over both horizons. Under the exclusion
restriction, we then implement a two-stage least squares (2SLS) strategy to estimate the
causal effect of transitioning to permanent employment on workers’ career trajectories.

The IV specification is:

yi,t+h = δh
1pi,t+1 +

24∑
k ̸=1, k=−24

βh
k logOEC−i,r,t+k +

24∑
k=−24

γh
k logFTC−i,r,t+k

+X ′
itθ + µr + ψt + ϕs + ϵit,

(4)

where yi,t+h is worker i’s outcome in month t + h, with h < 0 denoting months before
contract expiration and h > 0 months after, and pi,t+1 is an indicator equal to one
if the worker holds an open-ended contract in t + 1, the month immediately following
expiration. Workers who do not transition either enter a new fixed-term contract or move
into non-employment. The excluded instrument is log OEC−i,r,t+1, the leave-one-out log
of newly created open-ended contracts in province r in month t+1. The specification also
includes log OEC−i,r,t+k for all k ̸= 1 and the 24 leads and lags of newly created fixed-
term contracts, so identification rests on contract availability in the transition month
conditional on availability in the neighboring months.

The vector Xit contains worker characteristics measured at baseline: gender, labor-
market experience and its square, a part-time indicator, and interactions between age

20The sample ends in 2017 to limit the loss of observations near the end of the data period (February
2020), given that outcomes are tracked over a 60-month window following contract expiration. Ta-
ble C.1.2 in the Appendix reports descriptive statistics. We do not restrict the number of contract
expirations per worker, so workers may appear multiple times in the sample. The sample comprises
307,166 unique workers, with an average of 2.28 observations per worker.
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categories and educational attainment. We include year, month, province, and sector
fixed effects, estimate equation (4) separately for each horizon h = −60, . . . , 60, and
cluster standard errors at the province × year level.

Earnings are measured both contemporaneously and cumulatively, relative to the final
month of the expiring contract. Employment outcomes include employment status, the
probability of holding an open-ended contract, and cumulative experience, both overall
and in open-ended positions. Mobility outcomes capture firm switches and transitions
across sectors and provinces following expiration. For each outcome, we report two sets
of estimates. We first present reduced-form estimates of the effect of a transitory increase
in the number of new open-ended contracts in the worker’s province in the month fol-
lowing expiration. Under the assumption that the instrument is independent of potential
outcomes conditional on the controls in equation (4), these estimates identify the sign
and timing of the response to the induced variation in contract status. We then report
2SLS estimates in Table 1, which identify, for workers whose contract status is shifted
by the instrument, the local average treatment effect under the conditions presented in
Section 5.

6.1 Reduced form evidence

Figure 4 reports the reduced-form coefficients from 60 months before to 60 months af-
ter the expiration of the fixed-term contract. The pre-expiration coefficients are small
for every outcome, as are those for the mobility outcomes in Figure 5. Workers who
face more favorable open-ended hiring conditions at the time of contract expiration are
observationally similar, before expiration, to workers who face less favorable conditions.
This is the test for differential pre-trends anticipated in Section 5.2, and its outcome
complements the balance regressions reported there.

6.1.1 Earnings

Panel (a) of Figure 4 reports the effect on relative monthly earnings h periods after
termination, measured at t+ h relative to baseline earnings in month t, the final month
of the expiring contract. The outcome is defined as (Et+h −Et)/Et, where Et represents
monthly earnings in period t, so the coefficients measure changes in monthly earnings as
a fraction of baseline earnings. Panel (b) reports cumulative earnings from t to t + h,
also normalized by baseline monthly earnings.

The effect is positive at h = 1: the coefficient is 0.043, so a 10 log point increase in the
number of new open-ended positions raises earnings by 0.43 percent of baseline earnings
in the month after expiration. It attenuates over time, falling to 0.013 at five years, or
0.13 percent of baseline earnings, where it is significant at the 5 percent level. Part of
this decline reflects catch-up in the comparison group: workers who remain in fixed-term
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Figure 4: Effect of New Open-Ended Contracts on Worker Outcomes (Reduced Form)
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Notes: The sample consists of workers in the last month of a fixed-term contract at event period h = 0
with tenure between 0.3 and 2 years. Sample period: 2000–2017. Coefficients measure the effect of
log OEC−i,r,t+1 on each outcome. All specifications control for leads and lags of log new open-ended and
fixed-term contracts, province, year and month fixed effects, gender, interactions of age and educational
attainment, experience, and experience squared, and contract part-time indicator. Standard errors are
clustered at the province × year level.
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contracts at h = 0 transition into open-ended positions later on, and those transitions
are themselves associated with higher earnings, narrowing the gap with workers who
transitioned at h = 1. As we show below, catch-up accounts for only part of the decline.

Although the effect on current earnings fades, the early gains cumulate. As shown
in Panel (b), a 10 log point increase in open-ended contract creation raises cumulative
earnings over the following 60 months by 12 percent of baseline monthly earnings.

6.1.2 Employment

Panels (c) to (f) of Figure 4 report effects on employment trajectories. Panel (c) examines
the likelihood of being employed at t+h and Panel (d) the probability of being employed
under an open-ended contract. Panels (e) and (f) report cumulative experience: total
experience, measured as days worked since the termination of the fixed-term contract, and
experience in open-ended contracts, both converted into years. Appendix Figure B.10.2
reports the effect on part-time employment, which is not statistically significant at any
horizon.

As illustrated in Panel (c), a temporary increase in the number of open-ended con-
tracts raises the probability of employment in the short run. As with earnings, this effect
diminishes over time, though after 60 months exposed workers remain somewhat more
likely to be employed. A favorable draw of upgrade opportunities provides a temporary
boost, with limited long-run consequences for employment and contract status. This is
consistent with the selection patterns documented in Section 4: contract status is largely
determined by the worker’s own “type,” while fluctuations in labor market conditions
affect the timing of transitions rather than whether they ultimately occur.

The overall pattern mirrors that for earnings, with sharp initial gains that fade over
time, but the employment effect decays more gradually. Experience, by contrast, does not
attenuate at all. As shown in Panels (e) and (f), exposed workers accumulate lastingly
more work experience, and disproportionately experience under open-ended contracts.
Section 6.2 translates these reduced-form differences into a substantial long-term effect
of contract type on accumulated experience.

This tension motivates the remainder of the section. If returns to experience are
positive, a lasting gain in experience should show up as a lasting gain in earnings. Yet
the earnings effect fades within a few years, so the additional experience acquired under
a permanent contract appears not to be rewarded in the way the standard argument
implies.

6.1.3 Sectoral and Regional Mobility

A key advantage of permanent over temporary contracts is job security, and that stability
also shapes workers’ mobility decisions. Figure 5 assesses how the opportunity to upgrade
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Figure 5: Effect of new open-ended contracts in the region on workers’ mobility
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Notes: Baseline sample restrictions and empirical specification are described in Figure 4 notes. In Panel
(a), the outcome is the number of firm switches between period t and t + h. In Panels (b) and (c), the
outcome is an indicator that equals one if a worker has ever changed sector or province between period
t and t + h. Missings are coded as zero. Confidence intervals are constructed using standard errors
clustered at the province × year level.
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into a permanent contract affects the number of firm switches, the likelihood of moving
to a different sector, and the likelihood of moving to a different region. The number of
firm moves is measured as the number of firm switches before (h < 0) or after (h > 0)
the expiration of the fixed-term contract. For sectoral and regional mobility, we consider
an indicator equal to one if the worker has ever changed sector or province between t and
t+ h.

As shown in Panel (a), a temporary increase in the number of open-ended contracts
results in a marked reduction in firm mobility. Workers on permanent contracts are more
likely to stay with their current firm than those in temporary positions, whose contracts
cannot be extended indefinitely (see Section 2). An increase in the number of permanent
contracts also reduces the probability that workers switch to a different sector (Panel b) or
relocate to another province (Panel c). The estimates for sectoral mobility remain highly
significant over the longer term, whereas those for regional mobility are less pronounced
after 5 years.21

Reduced mobility has opposing effects on earnings growth. Greater stability in em-
ployment relationships may encourage firms to provide training or investments in their
workers (Cabrales et al., 2017; Albert et al., 2005). Mobility, however, is also how work-
ers climb the “firm ladder” (Burdett and Mortensen, 1998) and search for positions that
better match their skills or interests. Read alongside the absence of a long-run wage re-
turn documented below, the estimates in Panels (a) to (c) are consistent with the second
channel dominating: the security derived from permanent employment deters workers
from pursuing alternative career paths, so that job stability, desirable as it is in itself,
may come at the cost of career progression.

As a further robustness check, we augment the baseline specification with the leave-
one-out provincial mean of the outcome variable, Y −i,r,t+h, constructed from all workers
aged 18 to 49 irrespective of contract timing. This control conditions on residual local
economic variation, so that any effect attributed to pi,t+1 is net of contemporaneous
provincial conditions.22 Adding this control leaves the estimates essentially unchanged.
Appendix Figures B.9.1 and B.9.2 report the results.

6.2 2SLS Estimates

Table 1 reports the IV estimates.23 On the earnings, employment, and experience mar-
gins, the short-run effects are large and precisely estimated. Twelve months after ex-

21Appendix Figure B.10.1 explore alternative definitions of sectoral and regional mobility. In Fig-
ure B.10.1, the sample is restricted, for each period, to workers employed in period t + h.

22There is no mechanical link between yi,t+h, defined for workers around contract expiration, and
Y −i,r,t+h, which reflects aggregate outcomes: the full sample used to construct the latter comprises an
average of 311,150 workers per month, against 3,249 in the estimation sample. Appendix Table C.1.3
reports descriptive statistics for the full sample.

23Appendix Table C.2.1 reports corresponding OLS estimates for Equation (4).
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Table 1: Effect of Permanent Contracts on Worker Careers

(1) (2) (3) (4) (5) (6)
Earnings Cum. Earnings Employment Experience Change Region Change Sector

Panel A: Short-term effects (12 months)
pi,t+1 0.201*** 7.123*** 0.176*** 0.431*** -0.103*** -0.276***

(0.067) (0.637) (0.049) (0.036) (0.039) (0.051)

Obs. 701,761 701,761 701,761 701,761 701,761 701,761
Mean Dep. -0.223 7.739 0.696 6.574 0.118 0.354

Panel B: Long-term effects (60 months)
pi,t+1 0.224** 21.030*** 0.170*** 1.137*** -0.106** -0.342***

(0.097) (3.222) (0.062) (0.169) (0.047) (0.056)

Obs. 701,761 701,761 701,761 701,761 701,761 701,761
Mean Dep. -0.264 39.204 0.563 9.110 0.201 0.553

Notes: IV estimates of Equation (4). pi,t+1 indicates whether worker i holds an open-ended contract
in t + 1, the month immediately following fixed-term contract expiration. Sample and controls as in
Figure 4. First-stage F -statistic: 195.2. Standard errors clustered at the province × year level in
parentheses. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

piration, conversion raises total monthly earnings by 0.201, or 20.1 percent of baseline
earnings (Column 1), cumulative earnings by an amount equivalent to 7.1 months of
baseline pay (Column 2), the probability of employment by 17.6 percentage points (Col-
umn 3), and accumulated labor market experience by 0.43 years, or roughly five months
(Column 4). Both magnitudes are large relative to the sample means reported below
each panel. The employment gain equals a quarter of the mean employment rate at that
horizon.

Column 1 measures total earnings, which combines whether the worker is employed
at all with how much she earns conditional on employment. This distinction allows us
to decompose earnings growth into within-firm growth, changes associated with moving
across firms, and earnings losses associated with non-employment. Table 2 reports the
decomposition; implementation details and the corresponding reduced-form paths appear
in Appendix Section A.3.

The decomposition attributes almost all of the earnings effect to the employment
margin. One month after expiration, the total effect of 0.725 divides into 0.608 from the
employment margin, 0.089 from between-firm wage growth, and 0.028 from within-firm
wage growth. The employment margin accounts for 84 percent of the total at h = 1, 88
percent at twelve months, and 76 percent at five years, and it is the only component that
remains statistically significant beyond the first months after expiration. The between-
firm component is significant only at h = 1, consistent with a brief window in which some
converted workers move to better-paying employers before their mobility declines. The
within-firm component—wage growth for workers who remain at the firm in which they
converted—is not statistically distinguishable from zero after the first six months, and
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Table 2: Effects of Permanent Contracts on Worker Careers (Between-Within Decompo-
sition)

Horizon h (months)
h = 1 h = 6 h = 12 h = 18 h = 24 h = 48 h = 60

Total earnings 0.725∗∗∗ 0.557∗∗∗ 0.201∗∗∗ 0.280∗∗∗ 0.164∗∗ 0.178∗ 0.224∗∗

(0.069) (0.065) (0.067) (0.072) (0.074) (0.095) (0.097)
Between-firm component 0.089∗∗∗ 0.037 0.010 0.021 0.017 0.006 −0.004

(0.028) (0.036) (0.039) (0.047) (0.051) (0.074) (0.083)
Within-firm component 0.028∗∗∗ 0.044∗∗ 0.015 0.042 0.053 0.020 0.058

(0.006) (0.021) (0.024) (0.037) (0.038) (0.064) (0.076)

Employment margin 0.608∗∗∗ 0.475∗∗∗ 0.176∗∗∗ 0.217∗∗∗ 0.094∗ 0.152∗∗ 0.170∗∗∗

(0.058) (0.050) (0.049) (0.051) (0.051) (0.063) (0.062)

Notes: IV estimates from equation (4). The dependent variable in each row measures earnings growth
since period 0, decomposed into within-firm growth, between-firm growth, and non-employment. Sample
restrictions and controls are identical to those in Figure 4. Robust standard errors clustered at the
province × year level. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

the estimates are too imprecise to rule out a modest gain: at sixty months it stands at
0.058 with a standard error of 0.076.

Over the longer run the experience advantage persists. By 60 months, converted
workers have accumulated 1.14 additional years of total experience (Column 4), and, as
Appendix Table C.2.3 shows, some 2.8 additional years of experience under open-ended
contracts. The second figure exceeds the first because conversion does not simply add
employment: it substitutes roughly 1.62 years of fixed-term experience for open-ended
experience. Converted workers, therefore, end the observation window with both more
experience and a different composition of experience—precisely the combination that the
literature on contract-specific returns predicts should command a wage premium (Garcia-
Louzao et al., 2023).

The earnings estimates do not detect such a premium. The total earnings effect at
60 months, 0.224 (Column 1), is if anything slightly larger than at twelve months, but
the decomposition in Table 2 shows that it continues to operate through employment:
the employment margin contributes 0.170 of the 0.224, while the within- and between-
firm components are 0.058 and −0.004 and neither is distinguishable from zero. Under
constant returns to experience the prediction runs the other way: as the experience gap
widens, the wage gap conditional on employment should widen with it. Instead, the
conditional components remain flat at every horizon.

Columns (5) and (6) of Table 1 quantify the mobility reductions shown in the reduced
form. Conversion lowers the probability of having changed sector by 27.6 percentage
points within the first year and by 34.2 percentage points at five years, against sample
means of 0.35 and 0.55 respectively. The probability of having changed province falls
by 10.3 percentage points at twelve months and by 10.6 percentage points at five years,
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against means of 0.12 and 0.20. For compliers, in other words, conversion removes the
greater part of the sectoral and geographic reallocation that would otherwise have taken
place within five years.24

We benchmark the realized conditional earnings path against a constant-returns coun-
terfactual. Applying the estimates of Garcia-Louzao et al. (2023)—annual returns of 0.05
log points per year of open-ended experience and 0.0421 per year of fixed-term experience,
together with a fixed-term wage penalty of 0.0359—to our IV estimates of experience ac-
cumulation and contract status implies a wage premium, conditional on employment, of
5.1 percent at twelve months and 8.2 percent at five years.25 Figure 6 plots the realized
conditional-on-employment earnings path against this benchmark: the two coincide over
the first year and then separate, with the realized path flat while the benchmark rises
with accumulated experience.

Convergence in the comparison group accounts for part of the pattern, but cannot
fully explain it. Workers who do not upgrade at h = 1 transition into permanent posi-
tions over subsequent months (Panel (f) of Figure 4), accumulate open-ended experience
of their own, and narrow the gap with early upgraders. The convergence is nonetheless
incomplete: converted workers retain a statistically significant advantage in accumulated
open-ended experience at 60 months, and the counterfactual in Figure 6 already incor-
porates the observed convergence in contract status while still predicting a substantial
premium. What requires explanation is not that the comparison group catches up, but
that converted workers, despite persistently richer employment histories, do not convert
that advantage into higher wages.

The mobility results point to a mechanism. In search models with on-the-job search,
wage growth operates through two margins: human capital accumulated within the job,
and reallocation toward higher-paying firms or better matches across jobs (Postel-Vinay
and Robin, 2002; Cahuc et al., 2006). A lasting reduction in mobility mutes the second
margin. This cannot by itself account for the pattern in Table 1, however, if forgone
mobility imposed a uniform cost, it would depress the wages of all converted workers
equally. Section 6.3 examines whether the cost instead depends on the match in which
workers are retained.

24Figure B.10.3 examines occupational mobility. Consistent with the main results, workers more likely
to convert to permanent contracts are less likely to switch occupations following fixed-term contract
expiration.

25The counterfactual change in log earnings is ∆ ln w = βOE ∆ExpOE + βF T ∆ExpF T + δ ∆FT ,
where βOE = 0.05 and βF T = 0.0421 are the annual returns to open-ended and fixed-term experience
and δ = −0.0359 is the fixed-term wage penalty, all taken from Garcia-Louzao et al. (2023). The three
experience and status terms are the IV estimates from Table C.2.3. At 12 months, ∆ExpOE = 0.873,
∆ExpF T = 0.431−0.873 = −0.442, and ∆FT = −0.680, giving ∆ ln w = 0.04945, or e0.04945 −1 ≈ 5.1%.
At 60 months, the estimated counterfactual is 8.2 percent.
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Figure 6: Effect of Permanent Contracts on Earnings
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Notes: IV estimates of the effect on earnings from equation (4). The figure reports three measures:
(i) earnings growth relative to period 0; (ii) earnings relative to the employed baseline; and (iii) counter-
factual earnings paths using estimates from Garcia-Louzao et al. (2023). Sample restrictions and controls
are identical to those in Figure 4. Confidence intervals use standard errors clustered at the province ×
year level.

6.3 Mechanism: Lock-In and Firm Growth

The long-run estimates in Table 1 admit two main interpretations. One attributes the
missing returns to the contract itself. Converted workers accumulate more experience,
but that experience is weakly rewarded, so the flat long-run profile reflects a genuinely
low return. This interpretation predicts uniformity: since the low return attaches to
the contract rather than the employer, the missing return should not vary with the
characteristics of the initial employer.

The second interpretation attributes the missing returns to the composition of the
employers. A permanent contract raises the value of remaining in the current match and
the cost to outside employers of poaching the worker, tying her subsequent career to the
firm in which she is converted. In search models with on-the-job search, wage growth
runs through two margins: human capital accumulated within the job, and reallocation
toward better-paying firms or better matches across jobs (Postel-Vinay and Robin, 2002;
Cahuc et al., 2006). Conversion attenuates the second margin (see Figure 5), leaving
within-firm progression as the main source of wage growth.

If firms differ in their potential earnings growth (Arellano-Bover and Saltiel, 2021),
this interpretation predicts the missing return should appear where internal progression is
weakest and be absent where the retaining firm offers an internal ladder to climb. Averag-
ing across workers would then mask large gains in some matches against losses in others,
and the consequences of employment protection would turn on where workers become
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protected rather than on the contract itself. A substantial long-run return in a subset of
matches would be difficult to reconcile with a uniformly low return to experience under
permanent contracts, or with uniform effort responses or uniform wage compression.

We proxy the earnings growth potential of the initial firm by the average monthly
earnings growth of its MCVL workforce in the year the worker’s fixed-term contract ex-
pires, so that the measure is determined prior to subsequent outcomes. We residualize
workers’ monthly earnings growth on age, education, and gender,26 thereby accounting
for differences in workforce composition, and average the residuals within firm using a
leave-one-out measure that excludes each worker’s own trajectory. This classification
is undefined for workers who are the only MCVL employee observed in their firm, and
dropping them leans the estimation sample toward larger firms.27 We then estimate
Equation (4) separately below and above the median of the firm-growth distribution (Ta-
ble 3), which leaves 207,042 and 206,128 observations. The instrument predicts conversion
strongly in both groups, with first-stage coefficients of 0.074 and 0.063.

Figure B.13.1 shows the reduced-form dynamics by firm-growth group. In both
groups, the pre-expiration coefficients are small, and earnings jump after expiration.
The trajectories then separate: in high-growth firms the gain remains positive five years
out and grows slightly after the second year, the pattern implied by the counterfactual
path in Figure 6, while in low-growth firms it declines to indistinguishable from zero. The
gap opens with the horizon, not at expiration, as the worker’s attachment to the initial
employer builds over time.

Table 3 quantifies this difference. Twelve months after expiration, the estimated
effects are similar across the two groups: conversion increases monthly earnings by 20.4
percent among workers below the median and by 30.3 percent among those above the
median (Columns 1 and 2). The other margins are equally close: employment rises by
20.9 and 18.6 percentage points, cumulative earnings by amounts equivalent to 7.9 and
6.5 months of baseline pay, and experience by 0.47 and 0.38 years, roughly six and five
months.

At the five-year horizon, the earnings estimates diverge. Workers converted above the
median retain a gain of 46.0 percent of baseline earnings, significant at the one percent
level (Column 4), while the estimate below the median is 0.178, smaller than its own
twelve-month value and indistinguishable from zero (Column 3). The divergence is not
driven by how much experience the two groups accumulate, which is nearly identical
at 1.27 and 1.18 additional years, a difference of about one month. The employment
margin moves with earnings, though less sharply. At twelve months the employment
effects are close, 0.209 below the median and 0.186 above it, but by sixty months they

26Specifications that residualize using year fixed effects, and that restrict the sample to firms with at
least five observed workers per year, yield similar patterns (Tables C.6.2 and C.6.3).

27Re-estimating the pooled specification on the subsample for which the measure is defined yields
slightly larger point estimates while leaving the qualitative conclusions unchanged (Table C.6.4).
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have separated: the below-median estimate falls to 0.157 and is significant only at the
ten percent level, while the above median estimate rises to 0.281 and is significant at one
percent. Part of the long-run earnings gap is about employment itself, not pay conditional
on employment. The employment gap of 0.124, although imprecisely estimate, points the
same way as the earnings result: conversion at a high-paying match both raises pay and
secures a firmer attachment to employment, while conversion at a low-paying match does
neither five years out. The two groups accumulate the same additional experience, and
only one group is paid for it.

Mobility falls in both groups, and by more in the low-growth group. By 60 months
the reduction in the probability of having changed sector is 51.4 percentage points below
the median against 30.6 above it, and regional mobility falls by 19.3 percentage points
below the median against an insignificant 3.7 above it.

The same ordering emerges when firms are partitioned by size. Among workers in
large firms, the long-run earnings effect is 34.1 percent of baseline earnings, while the em-
ployment effect is 23 percentage points. Among workers in small firms, the corresponding
estimates are 8.3 percent and 9.2 percentage points, neither statistically distinguishable
from zero (Appendix Table C.6.1). The gradient tracks the internal opportunities for
earnings growth that larger firms are known to offer (Arellano-Bover, 2024).

The long-run return varies with the retaining firm. Converted workers accumulate
nearly identical additional experience regardless of where they start, yet a measurable
earnings gain emerges only among those converted in firms with strong earnings growth.
That is what the second interpretation predicts and what the first cannot accommodate.
The firm, then, is an important determinant of the payoff to conversion: once workers
convert, their subsequent earnings depend on the opportunities available within that firm,
while the loss of outside options limits reallocation to better matches. The earnings cost
of attachment therefore depends on the initial match; its insurance value need not.

6.4 Family Formation as a Behavioral Response

If workers treat permanent employment as a durable improvement in income stability
rather than a transitory shock, behavioral responses should appear along margins sensitive
to long-run income expectations. Family formation is one such margin, and the fertility
response provides evidence on whether workers perceive the OE as conferring genuine
permanent stability, a maintained assumption of the lock-in mechanism.

Figure B.14.1 reports reduced form estimates from our instrument on the effect of
conversion on the probability of having an additional child, controlling for baseline fer-
tility.28 Panel (a) shows that conversion raises the probability of an additional child

28The MCVL records cohabitants rather than children directly. We classify a cohabitant as a child
when the age difference with the worker is at least 18 years.
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Table 3: Employment Lock-In and Earnings Divergence: Heterogeneity by Firm Growth

Panel A: h = 12 months Panel B: h = 60 months
Below median Above median Below median Above median

(1) (2) (3) (4)
First stage
log OEC−i,r,t+1 0.074∗∗∗ 0.063∗∗∗ 0.074∗∗∗ 0.063∗∗∗

(0.007) (0.006) (0.007) (0.006)
Earnings and employment
Earnings 0.204∗∗ 0.303∗∗∗ 0.178 0.460∗∗∗

(0.101) (0.104) (0.141) (0.142)
Cumulative earnings 7.876∗∗∗ 6.530∗∗∗ 23.196∗∗∗ 27.757∗∗∗

(1.023) (1.020) (5.192) (4.940)
Employment 0.209∗∗∗ 0.186∗∗ 0.157∗ 0.281∗∗∗

(0.072) (0.084) (0.086) (0.089)
Experience (years) 0.473∗∗∗ 0.382∗∗∗ 1.267∗∗∗ 1.176∗∗∗

(0.059) (0.060) (0.249) (0.250)
Mobility
Change sector −0.327∗∗∗ −0.305∗∗∗ −0.514∗∗∗ −0.306∗∗∗

(0.081) (0.088) (0.087) (0.087)
Change region −0.122∗∗ −0.099 −0.193∗∗∗ −0.037

(0.060) (0.068) (0.072) (0.079)
Mean dep. (earnings) −0.195 −0.234 −0.211 −0.294
Observations 207,042 206,128 207,042 206,128

Notes: IV estimates of equation 4. Firms are classified according to their leave-one-out average monthly
earnings growth, with the median threshold computed on the analysis sample. Growth is residualized
by removing interactions on age, education and gender. Below-median firms are at or below the 50th
percentile; above-median firms are above the 50th percentile. Sample restrictions and controls are as in
Figure 4. Robust standard errors clustered at the province × year level are in parentheses. ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 4: Effects of Permanent Contracts on Earnings-Growth Quartiles

Panel A: Short term effects (12 months)
Earnings Q4 Earnings Q3 Earnings Q2 Earnings Q1 Employment

(1) (2) (3) (4) (5)
pi,t+1 -0.122** 0.112** 0.293*** -0.283*** -0.201***

(0.048) (0.051) (0.051) (0.053) (0.056)
Obs. 488,108 488,108 488,108 488,108 701,761

Panel B: Long term effects (60 months)
Earnings Q4 Earnings Q3 Earnings Q2 Earnings Q1 Employment

(1) (2) (3) (4) (5)
pi,t+1 -0.043 0.042 0.167*** -0.165** -0.193***

(0.056) (0.063) (0.064) (0.065) (0.070)
Obs. 395,310 395,310 395,310 395,310 701,761

Notes: IV estimates based on equation (4). Panels correspond to horizons h ∈ {12, 60} months.
Within each panel, columns (1)–(4) report the effect on the probability of falling into the top through
bottom quartile of the earnings-growth distribution, conditional on employment in month h; workers
not employed in month h are excluded from these four regressions at that horizon. Column (5) reports
the effect on the probability of being non-employed in month h and is estimated on the full sample.
Sample restrictions and controls are identical to those in Figure 4. Standard errors, clustered at the
province × year level, in parentheses. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

within 24 months, though the estimate is not statistically significant. Panel (b) reports
a similar pattern for workers younger than 30. The clearest response appears in Panel
(c): among female workers, the probability of an additional child rises steadily after con-
version and peaks 24 months after the expiration of the fixed-term contract. The gap
narrows thereafter and loses significance, consistent with control-group workers obtaining
stable employment with a delay and adjusting fertility accordingly.

The pattern is consistent with the stability interpretation. A literature on labor
market duality documents that fixed-term contracts delay entry into parenthood (Adsera,
2004; Rica and Iza, 2005; Guner et al., 2024), and the estimated response is large relative
to baseline rates. Its concentration in the period immediately after conversion indicates
that workers advance plans deferred under employment uncertainty. The timing of the
female response, peaking two years after conversion and then converging, is what one
would expect if the control group eventually attains comparable stability rather than if
the treated group were responding to a transitory windfall.

6.5 Distributional Effects

The estimates so far capture the mean of the earnings-growth distribution, but are silent
about its spread. Two contracts may generate the same expected earnings growth while
exposing workers to very different risks. Reallocation across employers is a source of
risk as much as of opportunity: a worker who changes firms may land a substantially
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better match or a substantially worse one. If conversion forecloses reallocation, it should
compress the distribution from both ends.

Table 4 reports IV estimates of the effect of conversion on the probability of being
in each quartile of the earnings-growth distribution, conditional on employment at the
relevant horizon. Twelve months after contract expiration, conversion shifts workers away
from both tails of the distribution (Panel A). Converted workers are 28.3 percentage
points less likely to be in the bottom quartile (Column 4) and 12.2 percentage points less
likely to be in the top quartile (Column 1). At the same time, they are 29.3 percentage
points more likely to be in the second quartile (Column 3) and 11.2 percentage points
more likely to be in the third (Column 2). All four estimates are statistically significant.

Five years after expiration, the shift away from the bottom of the distribution remains.
Converted workers are 16.5 percentage points less likely to be in the bottom quartile
and 16.7 percentage points more likely to be in the second quartile, both statistically
significant (Panel B). At the upper end of the distribution, the estimates are smaller and
not statistically different from zero: −0.043 for the top quartile and 0.042 for the third
quartile.

Permanent employment provides insurance against poor earnings outcomes, protect-
ing workers from the low earnings that can result from a bad match or a spell out of
work. The level estimates in Section 6.3 do not capture this benefit, and, as discussed
there, it need not depend on the earnings trajectory of the retaining firm. The protection
comes at a cost: the negative and statistically significant effect on the top quartile at
twelve months indicates that conversion also reduces the chance of a large earnings gain
following a favorable move. Both effects follow from the same reduction in reallocation.
The modest long-run wage return is a change in the distribution of earnings, not simply
the absence of a gain.

7 Robustness Checks and Additional Results

Social security records
One potential concern with our measure of new open-ended contracts, logOE−i,r,t+1,

is that it is based on a 4% random sample of the workers registered with Social Security,
which could reduce precision in capturing the actual number of open-ended contracts
during each period. However, we argue that the MCVL dataset is sufficiently rich to
capture meaningful variation in openings of open-ended contracts by month and province,
key factors for constructing our instrument. This section compares our MCVL-based
measure with measures from Social Security registry data to address this concern.

We use two time series from Social Security records: the monthly count of affiliates
by province and contract type, beginning in January 2009, and the data on newly cre-
ated open-ended contracts per month over the same period. The affiliate data enables us
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to track variations in the number of affiliates as a proxy for the opening of open-ended
contracts over time and across provinces. Additionally, we examine the data on new
open-ended contracts, which directly captures the dynamics of each contract type, but
lacks regional variation, relying solely on the time dimension. Both analyses show that
our MCVL-derived measure of new open-ended contracts closely aligns with Social Secu-
rity population data, supporting its validity. The analysis uses data from Social Security
records, accessible online via PX-Web.29 This dataset provides detailed monthly infor-
mation on the average number of affiliates by province and contract type from 2009 to
the present. However, despite its richness, the relatively short time coverage means that
it cannot be used in the main analysis. Using these data, we compute monthly counts
of full-time affiliates under fixed-term and open-ended contracts and compare them with
the series of newly created open-ended contracts constructed from the MCVL.

Figure B.3.1 in the Appendix presents the number of new open-ended contracts de-
rived from the MCVL alongside the count of new OEs from the Social Security registry
from January 2009 to March 2020. Panel (a) shows a strong correlation between the two
series. While we observe minor discrepancies, these are expected as the MCVL restricts
to 4% of the population, which introduces some noise. Nevertheless, the overall trends
are consistent, indicating that the MCVL provides a reliable representation of open-ended
contract dynamics compared to the full Social Security data. Panel (b) shows the residu-
als from a regression of each time series in Panel (a), controlling for year and month-fixed
effects. This approach helps to reduce volatility in both series and supports a strong
correlation between them.

As an additional robustness check, Table C.4.1 uses our instrument as described in
the main text: the logarithm of new open-ended contracts by province and month. This
is compared to the actual number of affiliates in open-ended contracts by month and
province. The analysis covers the period from January 2009 to March 2020. The results
indicate a strong alignment between the two series, as evidenced by the high R2 values
across all specifications. This indicates that our measure effectively captures a significant
portion of the variation associated with monthly and provincial fluctuations in creating
open-ended contracts.
Alternative instrument measures

Our baseline specification examines the leads and lags in the number of new open
positions at the regional level. This same approach can be extended to analyze new
openings for permanent positions at national or more granular levels, such as industry-
specific data or combining industry and province variation. This introduces an important
consideration regarding the appropriate level of disaggregation that accurately reflects
the relevant labor market for workers and influences the worker’s chances of securing a

29https://w6.seg-social.es/PXWeb/pxweb/es/ "Afiliados R. GENERAL por sexo, tipo de contrato
y jornada, provincial."
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permanent position. Previous work by Marinescu and Rathelot (2018) and Manning and
Petrongolo (2017) show that workers tend to focus on job opportunities nearby and are
discouraged by the distance in job vacancies. This motivates our preference for exploiting
the variation at the specific month of a fixed-term contract’s expiration within the same
province of the previous job. However, we also present evidence in this section that
our findings are robust across alternative instrument definitions. As shown in Figure
B.6.2 in the Appendix, we find similar patterns in these alternative specifications.30 The
instrument is, therefore, relevant, irrespective of whether we measure it at the national,
regional (baseline), or industry level. Moreover, these findings are robust to excluding
from the dataset months of potentially high job-seasonality (see Appendix B.7).
Exclusion restriction

Next, we present further evidence that supports the validity of our instrument, show-
ing that it is not systematically related to economic conditions. As mentioned earlier, a
key aspect of our identification strategy relies on whether our instrument reflects random
fluctuations orthogonal to the business cycle. We exhaustively control for economic trends
and cycle conditions in our model through time-fixed effects, leads and lags of our instru-
ment, and new fixed-term contracts. Despite these controls, one might still be concerned
about unobserved factors that could challenge our identification assumptions. A related
concern is more specific to our setting: a transitory local burst in open-ended hiring could
raise a worker’s earnings even absent her own conversion—for instance, through improved
outside options or bargaining position—in which case the instrument would violate the
exclusion restriction on the wage margin rather than merely proxying the business cycle.
If either concern were relevant, we would expect a positive effect on employment and on
earnings irrespective of which contract type a worker found in event period h = 1. To al-
leviate this concern, we estimate the following placebo test. Following the specification in
equation (4), we estimate the reduced-form effect of the instrument on employment and
on earnings after removing, at each horizon, workers who hold an open-ended contract
in t+ h. The retained sample therefore contrasts workers who remain in fixed-term em-
ployment with workers who are not employed, and excludes by construction the margin
through which the instrument is meant to operate. If our instrument captured general
business cycle conditions, or if it affected wages through channels other than conversion
itself, we would also expect a positive impact on employment and earnings for these
workers. Appendix Figure B.11.1 shows no significant or systematic response for either
outcome: the employment coefficient (Panel a) is statistically indistinguishable from zero,
as is the earnings coefficient (Panel b). The absence of a detectable earnings response
among stayers is evidence against wage-margin leakage through improved outside options

30Additionally, the different instrument alternatives show similar predictive power. The R2 values
for the national, province, sectoral, sector-by-province, and autonomous communities instruments are
0.0947, 0.0948, 0.0949, 0.0832, and 0.0950 respectively.
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or bargaining, and, together with the employment result, rules out a pure business-cycle
interpretation of the instrument.
Exogenous reason of dismissal and tenure restrictions

Section 5.2 detailed the sample restrictions used in our estimation, focusing on workers
employed in the expiring fixed-term contract for at least 0.3 years to eliminate extremely
short contracts. In this subsection, we extend our analysis with two additional exer-
cises. First, we limit the sample to spells where the reason for dismissal is unrelated to
firm-specific factors. Second, we find similar first-stage results under alternative tenure
restrictions.

First, we exploit the fact that the MCVL records the reason for termination of each
employer–employee spell. To refine our analysis, we further restrict the sample to spells
where the dismissal reason is linked explicitly to the expiration of a fixed-term contract.31

Then, we repeat the first stage, where we study the effect of our instrument on the
probability of holding an open-ended contract. The corresponding figure is provided
in Section B.8 of the appendix, while the results are presented in Figure B.8.1. This
exercise provides evidence that our instrument affects the probability of transitioning to
an open-ended contract following fixed-term contract termination.

As described in Section 5.2, we restrict the sample to those workers in the last month
of a fixed-term contract with a tenure of 0.3-2 years. In Appendix B.12, we extend our
first-stage and the reduced-form analysis by considering the tenure window within to 0.4–2
years and alternative tenure restriction in that range. The results remain qualitatively
similar, showing a positive effect on short-term earnings growth and a higher likelihood
of continued employment. The former, however, dissipates over time.
Heterogeneity

Figure B.15.1 characterizes heterogeneity in the effects of OE conversion across worker
types. Short-run earnings gains are largest for men, workers without secondary education,
and those with low baseline earnings, the same groups that exhibit the largest employment
and cumulative earnings gains. The gradient by baseline earnings is particularly infor-
mative. Low-earning workers benefit primarily through higher employment, consistent
with their greater baseline risk of non-employment, whereas workers with above-median
earnings experience larger wage gains conditional on employment.

Long-run heterogeneity instead emerges along the mobility margin. OE conversion
significantly reduces sector and province switching among workers with high baseline
earnings, while the corresponding estimates for low earners are small and statistically in-
significant. This pattern is consistent with the lock-in mechanism: workers with stronger
initial labor market attachment have more to lose from relinquishing the employment

31We use Code 54 (involuntary dismissal) and Code 93 (end of fixed-term contract). While the
literature on the earnings consequences of job loss typically relies on mass-layoff events, such events are
rare in our data. Of the total observations in our first-stage sample, only 2,286 are associated with a
mass-layoff event.
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protection associated with permanent contracts and therefore face weaker incentives to
reallocate across firms, whereas low earners retain stronger incentives to search despite
conversion.

These results suggest that conversion operates through different channels across the
earnings distribution. For workers with weak initial labor market attachment, the primary
benefit is improved employment stability. For workers with stronger attachment, conver-
sion primarily affects subsequent mobility decisions by increasing the value of remaining
with the initial employer. Appendix Section C.3 reports subgroup-specific first-stage
estimates, confirming strong instrument relevance across all groups.
Two Endogenous variables

Finally, we explore whether part of the earnings effect documented in Section 6 is
driven by the employment consequences of holding an OE contract. Specifically, we
extend the specification to control not only for OE status in period t + 1 but also for
employment status in t+ 1, as shown in the following equation:

yit+h = β1pi,t+1 + γ1empt+1 +
24∑

k ̸=1,k=−24
βk logOEC−i,r,t+k

+
24∑

k ̸=1,k=−24
γk log TNC−i,r,t+k +X ′

itθ + µr + ψt + ϕs + ϵit,

(5)

where the specification follows Equation 4, but additionally includes employment status
in t + 1. Since employment status may itself be endogenous, we instrument for both
endogenous variables using two instruments: the first lead of new OE contracts and
the first lead of total contracts. The inclusion of total contracts as an instrument is
justified by its correlation with employment status in t + 1 (relevance condition). Both
the leave-out measures of new OE contracts and total contracts are constructed at the
month–autonomous community level to ensure sufficient variation when instrumenting
for two endogenous variables.

Table C.7.1 reports the results. Here the instrument is defined at the month ×
autonomous community level rather than the month × province level, since the province-
level variation lacks power in this specification. The first stages in Columns (1) and (2)
show that each instrument loads primarily on its intended margin. New OE contracts
move OE status roughly 5.6 times more than employment (0.090 versus 0.016), while
total new contracts move employment roughly 7 times more than OE status (0.120 versus
0.017). The ratio 0.016/0.090 implies that about 18 percent of the OE contracts induced
by the instrument represent transitions out of non-employment, with the remaining 82
percent switches from a temporary to a permanent contract among workers who would
have been employed in either case.

That same ratio determines how the estimates move once employment is instrumented

40



separately. At twelve months, Column (4) puts the return to employment at 0.222 and
the additional return to that employment being permanent at 0.092, against the pooled
estimate of 0.133 in Column (3). Because the system is exactly identified, the gap between
the two OE coefficients is mechanically the cross-loading ratio times the employment
coefficient, 0.178 × 0.222 = 0.040, so roughly 30 percent of the one-year effect operates
through employment rather than contract type. Treating the first-stage ratio as known,
this component has a standard error of about 0.016 and is therefore estimated far more
precisely than a direct comparison of Columns (3) and (4) would suggest, since the two
coefficients are strongly positively correlated.

At sixty months the employment margin has dissipated. The employment coefficient
falls to 0.004 with a standard error of 0.110, and the OE coefficient is unchanged at
0.109 relative to 0.110 in Column (5). The implied mediated component is bounded
within roughly ±0.04 against a baseline effect of 0.11, so employment accounts for at
most about one third of the five-year effect and the point estimate is essentially zero.
The confidence interval on the employment coefficient at +60 nonetheless contains the
twelve-month estimate, so the evidence speaks to the share of the long-run effect that
is mediated rather than to the long-run return to employment as such. The pattern is
that the short-run earnings gain is largely extensive margin, whereas what persists at five
years is attributable to the contract itself.
Additional controls

We further extend our baseline specification to more tightly control for business-
cycle fluctuations. While the baseline already includes year and month fixed effects to
capture aggregate and seasonal variation in labor market outcomes, a more demanding
specification incorporates year × month fixed effects and, alternatively, controls for the
aggregate leave-one-out average of the outcome variable, Y−i, r, t+ h. This measure is
constructed using the full sample of workers aged 18 to 49, irrespective of the timing
of their contract expiration, ensuring that there is no mechanical relationship between
yit+ h for treated workers and Y −i,r,t+h for the broader labor market. Together, these
controls absorb shocks common to workers within a given month and hold constant local
economic conditions, thereby isolating the transitory variation in the availability of open-
ended positions that is orthogonal to general business-cycle dynamics.

The results of these robustness exercises for the reduced-form estimates are reported in
Appendix Figures B.9.1 and B.9.2. They show only a modest attenuation in the estimated
coefficients relative to the baseline, with no change in the qualitative conclusions.

Finally, Table C.2.2 presents additional specifications that incorporate a richer set of
fixed effects, including occupation × month, occupation × year, sector × month, and
sector × year. The estimates remain stable, reinforcing our results are not driven by
differential trends across occupations or sectors.
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8 Discussion & Conclusion

The matching of workers to firms, jobs and contract types has important implications both
for individual careers and aggregate outcomes. However, it is difficult to provide causal
evidence on this question, as workers sort non-randomly into jobs. The key challenge is to
disentangle whether differences in career trajectories are due to unobserved heterogeneity
on the supply side or whether they reflect true causal effects from job or other attributes
on the demand side.

By examining the Spanish context as a case study, we investigate how different types
of contracts affect workers’ careers. Consistent with recent evidence by Garcia-Louzao
et al. (2023), workers who spent more time in open-ended contracts experienced higher
earnings growth than workers who instead spent time in fixed-term positions. However,
such differences in earnings growth may reflect not only differences in returns between
permanent and temporary contracts but also heterogeneity between workers.

A crucial test to discriminate between these explanations is the pattern of earnings
growth before workers enter a permanent contract. Using an event study approach, we
reject the assumption of “parallel pre-trends”, as workers who switch from a fixed-term
into an open-ended contract experience high earnings growth even before that switch:
their earnings grow by 7 log points over the 15 months preceding the switch, while earnings
growth is negligible for workers who switch to another fixed-term contract instead. A
fixed effects approach accounting for time-constant wage differences between workers, as
typically used to account for the selection of workers into firms or regions, is therefore
not sufficient to address selection into contract types.

We, therefore, propose a novel identification strategy to address the non-random sort-
ing of workers into jobs. Using matched employer-employee data, we isolate quasi-random
variation in worker-firm matches by interacting high-frequency information on the du-
ration of contracts on the labor supply side and transitory fluctuations in job creation
on the demand side. Our proposed instrumental variable is uncorrelated to workers’
characteristics and past employment history but highly predictive of their probability of
securing a permanent position. This allows us to study the causal effect of entering a
permanent contract for “compliers”, i.e., workers on the margin of finding a permanent
contract and whose contract status is sensitive to labor market conditions.

We find that workers securing a permanent contract experienced a large gain in earn-
ings in the short run. These earning gains are primarily due to more stable employment
relationships; while workers in permanent contracts are employed uninterruptedly, work-
ers in the control group tend to experience breaks in their employment status when
switching from one fixed-term contract to the next. As a result, workers in permanent
contracts gain more work experience, especially more experience in open-ended positions,
than workers who do not find a permanent position as soon as their fixed-term contract
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ends.
However, these initial earnings gains shrink over time. As a qualitative pattern, this is

not surprising, as it reflects a catching-up process in the control group: some workers who
initially did not find a permanent position become increasingly likely to find such position
as time goes by; and once they do, their employment relationships and therefore earnings
stabilize. What is surprising is where the surviving gain comes from. The total earnings
effect remains positive and statistically significant after five years, at 22.4% of baseline
earnings, but it operates through employment rather than through pay: the employment
margin accounts for 0.170 of the 0.224 total, while the within-firm and between-firm
components of wage growth are both indistinguishable from zero. Benchmarking our
own estimates against published contract-specific returns to experience, the additional
experience acquired by treated workers would imply a wage premium of 8.2% five years
after conversion; the realized path, conditional on employment, is flat. The wage return
to the additional experience is therefore not detectable, and the estimates are not precise
enough to rule out a modest one. The striking finding is that treated workers accumulate
substantially more work experience without a corresponding increase in wages: five years
after entering a permanent contract, they have accumulated 13 more months of work
experience than the control group, with a larger share in permanent contracts.

The explanation is not that experience acquired under a permanent contract is intrin-
sically less valuable, but that conversion ties the worker to the firm in which it occurs.
Workers who secure a permanent contract become markedly less mobile: they are less
likely to change industry or region, whereas workers who remain on fixed-term contracts
continue to move between employers, sectors, and regions. Reduced mobility limits one of
the two main sources of wage growth, leaving wage progression within the incumbent firm
as the primary remaining margin. This account makes a sharp prediction, which the data
confirm: the lower return should arise only when the firm retaining the worker provides
limited scope for internal wage growth. Five years after conversion, workers converted
in firms with above-median earnings growth gain 46.0% of baseline earnings, compared
with a statistically insignificant 17.8% for workers converted in below-median-growth
firms, even though the two groups accumulate almost identical additional experience
(1.27 versus 1.18 years). The same experience is acquired in both cases, but its earnings
return differs substantially. Explanations based on contract type alone, such as a lower
return to permanent-contract experience, weaker incentives, or greater wage compression,
cannot account for this pattern, since each predicts a lower return regardless of the firm
in which the worker remains.

Consistent with this, conversion compresses the distribution of earnings growth from
both tails: it shields workers from poor earnings realizations while removing the upside
that a fortunate move can deliver. The protection against bad outcomes is the one effect
that remains significant at five years, when the effects on the level of earnings no longer
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are. What a permanent contract buys these workers is a narrower earnings path, not a
higher one.

The positive correlation between experience in permanent contracts and wages reflects
selection to an important extent—securing a permanent contract is, in significant part, a
consequence of favorable career progression rather than its cause. But the causal effect
that survives this correction is neither zero nor uniform. Converting marginal workers
raises their employment and experience wherever it occurs; whether it raises their wages
depends on where it occurs.

These findings have implications for policy. Neglecting the dynamic selection issue
may lead to suboptimal policy recommendations, especially in segmented labor markets
where such selection can be easily confounded with the labor market structure. In Spain
and other European labor markets, the high prevalence of fixed-term contracts has been
assessed as a potential cause for low productivity growth (Bentolila et al., 2020; Dolado
et al., 2016). However, our findings suggest that shifting workers from fixed-term to
permanent contracts does not by itself yield long-term benefits on wages, a proxy for
productivity: it does so where the retaining firm offers scope for internal progression,
and not otherwise. The margin on which such policies operate is informative in this re-
spect, as the workers whose contract status responds to the availability of permanent jobs
are disproportionately young and employed in larger, established firms. What is more,
shifting workers into permanent positions reduces workers’ geographic and inter-industry
mobility, reinforcing another structural problem of European labor markets (Blanchard
and Katz, 1992).

While our focus here is on dual labor markets and the selection into contract types,
the methodology we propose can be applied more generally. The key idea is to exploit two
advantages of administrative registers, namely their high frequency, such that we know
when exactly a worker’s contract ends, and their large size, such that we can measure
fluctuations in local labor market conditions. Because many administrative registers offer
these same advantages, our method can be applied broadly to study (dynamic) selection
in the matching of workers to firms, jobs, and contracts.
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Appendix

A Supplementary Sections

A.1 Mincer Regression Results

For comparability with previous studies on returns to experience (Roca and Puga, 2017;
Garcia-Louzao et al., 2023; Arellano-Bover and Saltiel, 2021), we estimate the contribu-
tion of contract-specific experience to earnings growth using a Mincer-type regression. We
account for differential returns to experience by explicitly modeling combinations of ex-
perience accumulated in fixed-term and open-ended contracts. We estimate the following
equation by OLS:

lnwirt = β1exp
F T
it +β2(expF T

it ×expit)+β3exp
OE
it +β4(expOE

it ×expit)+X ′
itΩ+σr +ψt +εirt,

(6)
where expF T

it and expOE
it denote the worker’s experience accumulated until period t in

fixed-term and in open-ended contracts, respectively. The variable expit is the total
experience of individual i up to period t. Xit is a vector of time-varying individual and job
characteristics, including gender and occupation-skill group interacted with educational
attainment, sector fixed-effects, age, age squared, and an interaction of tenure with a
fixed-term contract indicator, σr is a province fixed effect, ψt is a year-month fixed-effect,
and εict is the error term.

Instead of the typical quadratic form of homogeneous returns to experience, equation
(6) considers the product between overall experience and contract-specific experience.
This interaction captures that the moment at which workers accumulate experience in
each type of contract matters. In other words, the returns to an extra year of lower-quality
experience at the beginning of the career may differ from the returns at mid-career.

The estimates are reported in Appendix Table A.1.1. Ignoring the distinction be-
tween fixed-term and open-ended contracts, Column (1) shows that an additional year
of experience is associated with a 2.5% increase in earnings for a worker with ten years
of experience. Column (2) decomposes experience by the type of contract under which
it was accumulated. While the coefficients on linear experience are similar across con-
tract types, differences in earnings trajectories arise from the interaction terms. In the
early years, returns to experience are comparable across contracts, but the growth rate
associated with fixed-term experience is lower thereafter. For a worker with ten years of
experience, an additional year in a fixed-term contract is associated with a 3.0% increase
in earnings, compared to 4.5% for experience accumulated in an open-ended contract.

Although this specification acknowledges that the value of accumulated experience in
each type of contract might differ, it ignores the potential sorting of workers into each
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type of contract. For instance, if high-ability workers are over-represented in open-ended
positions, the coefficients of Column (2) might reflect that more able workers tend to enjoy
higher earnings irrespective of contract type. Previous work has addressed this concern
by including worker-fixed effects, as in Column (3). The worker-fixed effect slightly
attenuates the gap between fixed-term and open-ended contract returns, but the overall
pattern remains unchanged. For a worker with ten years of experience, an additional
year in a fixed-term position is associated with a wage growth of 4.6% as compared to
5.6% if this experience was accumulated in a permanent contract. These findings are
consistent with (Garcia-Louzao et al., 2023), who document lower returns to experience
accumulated in fixed-term contracts relative to permanent contracts and show that this
gap is unlikely to be driven by firm heterogeneity or match quality. However, the fixed-
effects approach employed both in their paper and in Column (3) remains limited in its
ability to fully address selection concerns.32

As we show in Section 4, our descriptive estimates here have, however, no causal
interpretation. Instead, they reflect that more able workers are (i) more likely to enter an
open-ended contract and (ii) enjoy faster earnings growth irrespective of contract type,
a form of selection that is not captured by the fixed-effects approach.

32One alternative that Garcia-Louzao et al. (2023) implement later on is to instrument experience
and tenure using their deviations relative to the average computed within the contract and match the
history of the worker. Additionally, they exploit supplementary instruments based on regional variations
in the availability of subsidies for hiring workers under open-ended contracts (OEs). In this paper, we
leverage another form of variation using precise high-frequency data available in Spanish administrative
records.
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Table A.1.1: Wage growth in fixed-term and open-ended contracts (Mincer regression)

ln earnings
(1) (2) (3)

exp 0.051∗∗∗

(0.001)
exp2/1000 -1.314∗∗∗

(0.032)
expF T 0.064∗∗∗ 0.0794∗∗∗

(0.001) (0.001)
expOEC 0.056∗∗∗ 0.0706∗∗∗

(0.001) (0.001)
exp× expF T C/1000 -3.373∗∗∗ -3.312∗∗∗

(0.063) (0.055)
exp× expOEC/1000 -1.049∗∗∗ -1.446∗∗∗

(0.039) (0.031)
Obs. 16,266,496 16,266,496 16,255,262
R2 0.475 0.478 0.754
Controls Yes Yes Yes
Individual FEs No No Yes

Notes: exp, expF T , and expOE denote total experience, experience accumulated in fixed-term
contracts, and experience accumulated in open-ended contracts, respectively. Controls include gender,
occupation-skill group, interactions with educational attainment, age and age squared, as well as
interactions between tenure and an indicator for current fixed-term contract status. All specifications
additionally include sector, province, and time fixed effects. Standard errors are clustered at the
individual level. ∗p < 0.1,∗∗ p < 0.05,∗∗∗ p < 0.01
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A.2 Independence test

We argue that the number of new permanent positions available when a worker’s contract
is about to end is effectively random from the worker’s perspective and thus exogenous.
While we cannot test it directly, we assess the validity of the independence assump-
tion by examining whether the instrument correlates with observable individual or firm
characteristics.

In Figure A.2.1, we present the coefficients from a regression of the standardized
version (mean zero and variance one) of the instrument logOE−i,r,t+1 on our usual set of
control variables, including year, month, province, and sector fixed effects, individual-level
characteristics, and leads and lags of the number of new permanent and new temporary
contracts – mirroring the specification of our first stage. As an exception, to ease the
interpretation of the coefficients on education, we do not interact education with age here.
The different panels of the figure report the coefficient estimates for different groups of
observable characteristics.

Figure A.2.1: Effect of individual, firm characteristics and sector on logOEt+1

Firm age [5,10)
Firm age [10, )

Firm size Small firm
Firm size Medium firm

Firm size Large firm
Firm size V. Large firm

Agriculture, Livestock, fishing
Extractive activities

Energy supply
Construction

Commerce
Hospitality

Transport and storage
Financial, insurance, and real state

Renting
Administrative and technical activities

Other
Female

Tenure in current employer (years)
Part-time contract

Age [21,25)
Age [25,29)
Age [29,33)
Age [33,37)
Age [37,41)
Age [41,45)
Age [45,49)

Secondary education
Tertiary education

Experience

Firm characteristics

Sector

Individual characteristics

-.03 -.02 -.01 0 .01

Notes: All regressions include leads and lags of the log of open-ended contracts, year, month, and
province fixed effects. For this exercise we standardize the instrument (mean zero and standard
deviation one). Confidence intervals are constructed using standard errors clustered at the province
× year level.

Panel (a) shows no significant relationship between the instrument and worker char-
acteristics, such as age, experience, or education. Panel (b) explores the correlation
between the instrument and the worker’s sector at baseline. Although its correlation
with the indicator for extractive activities is statistically significant, the effect is mini-
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mal: the number of new contracts is 3% of a standard deviation below the mean. Finally,
Panel (c) examines the correlation with firm characteristics, firm age and size. Again,
the correlation between these dimensions and the number of new open-ended contracts is
negligible. The results suggest that, conditional on our standard set of fixed effects, the
degree of selection is quite limited.

An additional concern is that our instrument may be correlated with the quality of
OEs. Certain firms might offer many OEs in a particular month, potentially differing
in quality from those in other months. To address this, we provide additional evidence
showing that the instrument is not correlated with key job characteristics, including the
average duration of new OEs, the average required skill level, and average initial wages.
We calculate the average initial wages, average occupation skill level, and average tenure
of new OEs at the province, year, and month level. We estimate these outcomes using
the following equation:

yrt = βlogOE−i,r,t+1 +
∑
k ̸=1

αklogOE−i,r,t+k + µr + ψt + εrt, (7)

where yrt represents the outcome variable measured at the province, year, and month
level. The term logOEC−i,r,t+1 denotes the first lead of the log number of new open-
ended contracts, while we additionally control for up to 24 leads and lags of this variable.
Similarly, logFTC−i,r,t+k represents the log number of new fixed-term contracts. Finally,
Xit includes the same individual control variables as in our main specification.

Table A.2.1: Effect of new open-ended contracts on the composition of new contracts

(1) (2) (3)
Earnings Occupation Tenure

logOEC−i,r,t+1 -20.45 0.046 -0.045
(19.68) (0.037) (0.075)

Obs. 8,706 8,706 8,706
R2 0.165 0.267 0.431
Time FE Yes Yes Yes
Region FE Yes Yes Yes

Notes: The table reports the coefficients of the average starting earnings, average occupation skill level,
and average tenure of new OECs at the province, year, and month level on the log number of new open-
ended contracts in t + 1. The additional controls are the same as in our baseline specification. Robust
standard errors clustered at the province × year level are reported in parentheses. ∗p < 0.10,∗∗ p <
0.05,∗∗∗ p < 0.01.

Table A.2.1 presents the results on the composition of OECs using our instrumental
variable. The findings indicate no significant relationship across any examined outcomes,
suggesting that our instrument captures only variations in the quantity of OECs, not
their composition.

54



A.3 Robustness: Between vs. Within earnings change

Panel (a) of Figure 4 shows that workers exposed to an increase in the number of new
open-ended contracts at the time of contract expiration experience a large initial rise
in earnings. This gain attenuates sharply over the following years, falling from 0.043
at h = 1 to 0.012 at h = 12 and 0.013 at h = 60, though it remains statistically
significant throughout. To identify the source of the initial gain and its subsequent decay,
we decompose the earnings response into between-firm growth, within-firm growth, and
the employment margin.

Earnings growth between period t, the month of contract expiration, and period t+h is
measured as (et+h−et)/et. Workers are employed at t by construction, so the denominator
is strictly positive; the measure equals −1 when the worker has zero earnings at t + h.
Representing the total earnings change as a telescoping sum of monthly changes scaled
by baseline earnings, and defining ∆s ≡ (et+s − et+s−1)/et,

et+h − et

et

=
h∑

s=1
∆s =

∑
s∈W

∆s︸ ︷︷ ︸
Within

+
∑
s∈B

∆s︸ ︷︷ ︸
Between

+
∑
s∈E

∆s︸ ︷︷ ︸
Employment

,

where W , B, and E partition the months s = 1, . . . , h. A month belongs to W if the
worker is employed at the same firm as in s − 1, to B if employed at a different firm,
and to E if either month records zero earnings. The within component aggregates wage
growth realized inside employment spells, including spells at firms the worker joins after
t; the between component collects the earnings change realized across job transitions;
and the employment component collects the losses from separations as capturing non-
employment.

We estimate the reduced-form specification of logOECC−i,r,t+1 on each component
separately. Because the three components sum to total earnings growth by construc-
tion, the corresponding coefficients sum to the coefficient on the total, and presented in
Tables A.3.1 and 2. Figure A.3.1 plots the reduced-form estimates over the full set of
horizons.

Table 2 presents the 2SLS results, the employment margin dominates the total at
every horizon, accounting for between 57 and 88 percent of the estimated effect. It is
0.608 of the 0.725 total at h = 1, 0.176 of the 0.201 total at h = 12, and 0.170 of the
0.224 total at h = 60, and it is the only component statistically distinguishable from zero
at horizons beyond six months.

The between-firm component is concentrated entirely on impact: it is 0.089 at h = 1,
declines thereafter, and is indistinguishable from zero by h = 48, turning marginally
negative at h = 60. This is inconsistent with a gradual job-ladder process in which
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converted workers climb toward better-paying firms over time.
The within-firm component is significant only at the two shortest horizons, at 0.028

at h = 1 and 0.044 at h = 6. Beyond that it is not statistically distinguishable from zero,
though the point estimates drift upward and reach 0.053 at h = 24 and 0.058 at h = 60.
These magnitudes are not trivial relative to the total, roughly a quarter to a third of it,
but the standard errors at long horizons, 0.038 and 0.076 respectively, are too large to
distinguish substantial within-firm growth from none.

The decomposition nonetheless locates the shortfall. Essentially all of the estimated
earnings gain operates through the employment margin, meaning that treated workers
earn more because they are more likely to be working, not because the work they do pays
better. Neither mobility to higher-paying firms nor wage growth within the conversion
firm contributes detectably beyond the first six months, so the experience advantage
that conversion confers does not translate into measurably higher pay conditional on
employment.

Table A.3.1: Earnings and Employment Effects by Horizon: Between-Firm and Within-
Firm Components (Reduced Form)

Horizon h (months)
h = 1 h = 6 h = 12 h = 18 h = 24 h = 48 h = 60

Total earnings 0.043∗∗∗ 0.033∗∗∗ 0.012∗∗∗ 0.017∗∗∗ 0.010∗∗ 0.011∗ 0.013∗∗

(0.005) (0.004) (0.004) (0.004) (0.005) (0.006) (0.006)
Between-firm component 0.005∗∗∗ 0.002 0.001 0.001 0.001 0.000 −0.000

(0.002) (0.002) (0.002) (0.003) (0.003) (0.004) (0.005)
Within-firm component 0.002∗∗∗ 0.003∗∗ 0.001 0.002 0.003 0.001 0.003

(0.000) (0.001) (0.001) (0.002) (0.002) (0.004) (0.005)

Employment margin 0.036∗∗∗ 0.028∗∗∗ 0.010∗∗∗ 0.013∗∗∗ 0.006∗ 0.009∗∗ 0.010∗∗∗

(0.004) (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)

Notes: Reduced-form estimates from equation (4). The dependent variable in each row is a component
of earnings growth since period 0: within-firm growth, between-firm growth, and the employment margin.
Components sum to total earnings growth by construction. Sample restrictions and controls are as in
Figure 4. Standard errors clustered at the province × year level in parentheses. ∗p < 0.10, ∗∗p < 0.05,
∗∗∗p < 0.01.
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Figure A.3.1: Earnings Decomposition, Reduced Form

(a) Earnings (Baseline)
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(d) Employment margin
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Notes: The sample consists of workers in the last month of a fixed-term position in event period
h = 0, with at least 0.3 but less than 2 years of tenure. Period 2000–2017. The coefficients
correspond to the effect of the first lead of the log number of new permanent contracts (log OECC)
on each outcome. All regressions control for the leads and lags of log OECC and the log number
of new fixed-term contracts. Additional controls: year and month FE, province FE, sector FE,
gender, interactions of age FE and educational attainment, and experience and experience squared
at baseline. Standard errors are clustered at the province × year level.
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B Supplementary Figures

B.1 Fixed-term contracts in Spain

Figure B.1.1: Proportion of workers in fixed-term contracts, by year
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Notes: Proportion of workers under a fixed-term from 2000 to 2021.

Figure B.1.2: Maximum tenure at the expiration of fixed-term contracts
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Notes: Distribution of maximum tenure in fixed-term contracts 2000-2021.
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Figure B.1.4: New open-ended contracts by firm size
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Notes: Count of new open-ended contracts by firm size, with firms categorized into terciles based on
the annual firm size distribution.

Figure B.1.3: Descriptive statistics on fixed-term contracts from Social Security records

(a) Share of Fixed-Term Contracts
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(b) Number of Workers by Contract Type
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Notes: Panel (a) reports the share of fixed-term contract workers, defined as the number of workers
in fixed-term contracts divided by the total number of workers in fixed-term and open-ended contracts,
restricting to full-time employment. Panel (b) shows the number of workers in fixed-term and open-
ended contracts from January 2012 to May 2024, also restricted to full-time employment. The data are
drawn from Social Security affiliation records, which are available from 2012 onward. Source: BBDD
Estadísticas TGSS.
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B.2 Selection: Additional Results

Figure B.2.1: Average earnings before and after a contract change, by destination contract

(a) Baseline
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Notes: The figure shows Spanish workers’ average earnings from 2000 to 2020 in the final month of a
fixed-term contract and 15 periods before and after that transition. Workers are categorized into two
groups based on the subsequent contract: FT → OEC (transitioning to an open-ended contract) or FT
→ FT (transitioning to another fixed-term contract). Panel (a) presents the average earnings of workers
transitioning to an open-ended or fixed-term contract in event time 1. Panels (b) distinguish between
transitions to an open-ended contract in a different firm (FT → OEC-Same Firm) and transitions to an
open-ended contract within the same firm (FT → OEC-New Firm).

Figure B.2.2: Evolution of earnings before and after switching within or to a new firm
(Within vs Between transitions)
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(b) FT-OE New Firm
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Notes: The figure shows event time coefficients estimated from equation 2 for workers transitioning
to open-ended contracts or a new fixed-term contract. The exercise is described in the notes of
Figure 2. Panel (a) presents fixed-term to fixed-term transitions (FT-FT) along with fixed-term
to open-ended transitions (FT-OE) that occur within the same firm. Panel (b) presents FT-FT
transitions and FT-OE transitions to a new firm. All specifications include interactions between
event time and educational attainment and sector.
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Figure B.2.3: Evolution of earnings before and after switching within or to a new firm
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Notes: The figure shows event time coefficients estimated from equation 2 for workers transitioning
to open-ended contracts or a new fixed-term contract. The exercise is described in the notes of
Figure 2. The sample is restricted to the first contract transaction for a worker.

Figure B.2.4: Event study of earnings around a worker’s first contract transition
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Notes: The figure shows event time coefficients estimated from equation 2 for workers transitioning
to open-ended contracts or a new fixed-term contract. The exercise is described in the notes of
Figure 2. The sample is restricted to the first contract transition for a worker.
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B.3 Social Security records

Figure B.3.1: New OEC and Total OEC from MCVL and SS records
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(b) Residualized
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Notes: Sum of NewOEC obtained from Social Security records (OECT otal) and from the MCVL.
Panel (a) displays the monthly sum of New open-ended contracts from both data sources. Panel
(b) residuals the sum of new Open-Ended contracts (OEC) by subtracting the variation explained
by month-fixed effects.
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B.4 OEC variation

Figure B.4.1: New OECs by firm/province size

(a) National vs Large firms
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(b) National vs Large firms (residualized)
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Notes: A firm posting a new open-ended contract is classified as large if it falls in the top decile of
the firm-size distribution (i.e., above the 90th percentile). Panel (a) reports the national count of newly
created open-ended contracts, restricting the sample to large firms. Panel (b) presents residualized series
obtained by netting out year and month fixed effects.
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B.5 Binscatter

Figure B.5.1: Binned scatter plots of the OEC−i,r,t+1 on the probability of contract
upgrade in t+ 1
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Notes: This figure shows a binscatter plot with the dependent variable indicating whether a worker on
an ending fixed-term contract transitions to an open-ended contract in the period t+1. The independent
variable is the first lead of the logarithm of the number of new open-ended contracts in the same month-
year and province as the worker’s ending contract. The plot is a covariate-adjusted binscatter proposed
by Cattaneo et al. (2024). Panel (a) presents the unconditional relationship, while Panel (b) controls for
the sector, year, month, and province fixed effects. The number of bins is set to 20.
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B.6 First Stage

Figure B.6.1: LogOEC lead1: Province Instrument
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(b) logOEClead1 (Residualized)
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Notes: Panel (a) plots the log of new OECs by province and year–month from 2000 to 2020 for
Almería and Murcia. Panel (b) presents the residualized log of new OECs after removing province,
year, and month fixed effects.
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Figure B.6.2: First stage: National, Province, Sectoral, and Sector × Province Instrument

(a) Province
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(c) Sectoral
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(d) Sector × Province
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Notes: The sample consists of workers in the last month of a fixed-term contract at event period h = 0
with tenure between 0.3 and 2 years. Coefficients measure the effect of leads and lags of log new open-
ended contracts on the probability of converting to an open-ended contract at t+1. Each panel varies the
level of aggregation at which the instrument is constructed: (a) province × month, baseline; (b) national
× month; (c) sector × month; (d) province × sector × month; (e) autonomous community × month.
All specifications include year and month fixed effects, province fixed effects, sector fixed effects, gender,
interactions of age and educational attainment fixed effects, experience and experience squared, contract
part-time indicator and leads and lags of log new fixed-term contracts. Standard errors clustered at the
province × year level.
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B.7 Robustness: Job Seasonality

Figure B.7.1: Regional Instrument:
Removing specific months
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Notes: Sample and specification as in Figure 3. Each panel replicates the baseline excluding
observations in one particular month: (a) August; (b) September; (c) December; (d) January.
Standard errors clustered at the province × year level.

67



B.8 Robustness: Reason of dismissal

Figure B.8.1: First Stage: Provincial Instrument for Exogenous Termination of Fixed-
Term Contracts
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Notes: Sample and specification as in Figure 3. Panel (a) restricts to workers separated due to
fixed-term contract expiration. Panel (b) additionally includes workers converted to open-ended
contracts within the same firm. Standard errors clustered at the province × year level.
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B.9 Robustness: Alternative Reduced-Form Specifications

Figure B.9.1: Effect of OEC regional shock on earnings growth:
Alternative Specifications

(a) Baseline
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(c) Aggregate average earnings growth control
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Notes: Impact of the first lead of the log of new open-ended in the province on individual earnings
growth. Baseline sample restrictions and empirical specification are described in Figure 4 notes.
Panel (a) presents the baseline specification from Figure 4 based on equation 4. Panel (b) adds
month x year fixed effects. Panel (c) includes the aggregate average outcome as control, following
the specification of equation 4. Panel (d) controls for the log of total new contracts (sum of fixed-
term and open-ended). Standard errors are clustered at the province × year level.
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Figure B.9.2: Effect of OEC regional shock on employment:
Alternative Specifications

(a) Baseline
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(c) Aggregate employment control
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Notes: Impact of the first lead of the log of new open-ended in the province on individual employ-
ment probability. Baseline sample restrictions and empirical specification are described in Figure
4 notes. Panel (a) presents the baseline specification from Figure 4 based on equation 4. Panel
(b) adds month x year fixed effects. Panel (c) includes the aggregate average outcome as control,
following the specification of equation 4. Panel (d) controls for the log of total new contracts (sum
of fixed-term and open-ended). Standard errors are clustered at the province × year level.
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B.10 Robustness: Additional outcomes

Figure B.10.1: Effect of new open-ended contracts in the region on workers’ mobility
(Employed sample)
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Notes: Baseline sample restrictions and empirical specification are described in Figure 4 notes.
For each period, we restrict the estimation sample to workers who are employed in that period
(unbalanced sample). Standard errors are clustered at the province × year level.

Figure B.10.2: Effect of new open-ended contracts in the region on workers’ part-time
work

(a) Part-time status
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Notes: Baseline sample restrictions and empirical specification are described in Figure 4 notes.
Panel (a) shows the effect of our instrument on part-time status on each period. In Panel (b), we
restrict the estimation sample to workers employed for each period. Standard errors clustered at
the province × year level.
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Figure B.10.3: Effect of new open-ended contracts in the region on workers’ occupational
mobility
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Notes: Baseline sample restrictions and the empirical specification are described in the notes to
Figure 4. The outcome measures the effect of new open-ended contracts on an indicator for whether
the worker is employed in an occupation different from that in the baseline period. Standard errors
clustered at the province × year level.
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B.11 Robustness: Exclusion Restriction

Figure B.11.1: Effect of OEC regional shock on employment and earnings: restriction to
fixed-term employment

(a) Employment
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(b) Earnings
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Notes: The sample consists of workers who were in the last month of a fixed-term contract in event
period h = 0, with at least 0.3 years of tenure. We restrict the sample to those workers who do not
start an open-ended position in period t + h. The coefficients correspond to the effect of the first
lead of the log of new open-ended contracts in the province on the probability of employment (Panel
a) and on earnings (Panel b). Additional controls: year and month FE, province FE, sector FE,
gender, interactions of age FE and educational attainment, experience and experience squared at
baseline as well as leads and lags of the log of new fixed-term contracts. Standard errors clustered
at the province × year level.
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B.12 Alternative Tenure Restrictions

Figure B.12.1: First stage: Provincial Instrument. Alternative tenure restrictions
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(b) Tenure 0.8-1.2
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(c) Tenure 1.6-2
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Notes: The baseline sample restrictions and empirical specification are detailed in the notes for
Figure 3. Panel (a) restricts the sample to workers with tenure ranging from 0.6 to 0.8 years in
the expiring fixed-term contract. Panels (b)-(d) restrict the sample to workers with tenure from
0.8-1.2, 1.6-2, and 0.4-2 years, respectively. Standard errors are clustered at the province × year
level. Standard errors clustered at the province × year level.
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Figure B.12.2: Effect of OEC regional shock on earnings. Tenure 0.6-0.8 years
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(c) Employment

-.02

0

.02

.04

.06

.08

C
oe

ffi
ci

en
t

-60 -48 -24 -18 -12 -6 -1 0 1 6 12 18 24 48 60
Months

(d) OEC Status
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Notes: The sample consists of workers in the last month of a fixed-term position in event period
h = 0, with at least 0.6 but less than 0.8 years of tenure. Period 2000-2017. The coefficients
correspond to the effect of the first lead of the log number of new permanent contracts (logOEC)
on each outcome. All regressions control for the leads and lags of logOEC and the log of the
number of new fixed-term contracts. Additional controls: year and month FE, province FE, sector
FE, gender, interactions of age FE and educational attainment, experience, and experience squared
at baseline. Standard errors clustered at the province × year level.
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Figure B.12.3: Effect of OEC regional shock on earnings. Tenure 1.6-2 years

(a) Earnings
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Notes: The sample consists of workers in the last month of a fixed-term position in event period
h = 0, with at least 1.6 but less than 2 years of tenure. Period 2000-2017. The coefficients
correspond to the effect of the first lead of the log number of new permanent contracts (logOEC)
on each outcome. All regressions control for the leads and lags of logOEC and the log of the
number of new fixed-term contracts. Additional controls: year and month FE, province FE, sector
FE, gender, interactions of age FE and educational attainment, experience, and experience squared
at baseline. Standard errors clustered at the province × year level.
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Figure B.12.4: Effect of OEC regional shock on earnings. Tenure 0.4-2 years

(a) Earnings
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Notes: The sample consists of workers in the last month of a fixed-term position in event period
h = 0, with at least 0.4 but less than 2 years of tenure. Period 2000-2017. The coefficients
correspond to the effect of the first lead of the log number of new permanent contracts (logOEC)
on each outcome. All regressions control for the leads and lags of logOEC and the log of the
number of new fixed-term contracts. Additional controls: year and month FE, province FE, sector
FE, gender, interactions of age FE and educational attainment, experience, and experience squared
at baseline. Standard errors clustered at the province × year level.
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B.13 Mechanism

Figure B.13.1: Reduced form estimation by firm’s growth category
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(b) High-Growth
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Notes: Reduced-form estimates based on equation (4). Each panel plots the reduced-form coefficient
on the instrument at each month relative to fixed-term contract expiration, separately for workers whose
initial firm is below (Low-Growth) or above (High-Growth) the median of the firm-growth distribution.
Firms are classified according to their baseline leave-one-out average monthly earnings growth, computed
excluding each worker’s own contribution to the firm-level average. Confidence intervals are constructed
using standard errors clustered at the province × year level.

Figure B.13.2: Exclusion restriction by firm’s growth category
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(b) High-Growth
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Notes: Reduced-form estimates based on equation (4). The sample is restricted to workers who are
not upgraded to a permanent contract in the month following the expiration of their fixed-term contract
(t + 1). Firms are classified according to their baseline leave-one-out average monthly earnings growth,
computed excluding each worker’s own contribution to the firm-level average. Confidence intervals are
constructed using standard errors clustered at the province × year level. Because the instrument is
intended to shift subsequent earnings only through conversion, the absence of a systematic reduced-form
response among non-upgraded workers in either firm-growth category is consistent with the exclusion
restriction. This is suggestive that the dynamics in Figure B.13.1 operate through conversion rather than
through instrument-correlated shocks common to high-growth firms; we treat it as supporting evidence
for the identifying assumption rather than as a definitive test.
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B.14 Fertility

Figure B.14.1: Effect of open-ended contract status on the probability of an additional
birth
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(b) Young (< 30)
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(c) Female
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Notes: Reduced-form estimates based on equation (4). Sample restrictions and controls are as in
Figure B.13.1. The outcome is an indicator for having had a child, measured relative to baseline. Panel
(a) reports estimates for the full sample, Panel (b) restricts to workers aged 30 or younger at baseline,
and Panel (c) restricts to female workers. Confidence intervals are constructed using standard errors
clustered at the province × year level.
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B.15 Heterogeneity

Figure B.15.1: Heterogeneity of the Effect of Permanent Contracts on Worker Careers
(Worker Characteristics)
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(b) 60 months
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Notes: IV estimated coefficients based on equation (4). Sample restrictions and controls are identical
to those in Figure 4. The dashed line represents the coefficients in Table 1. Confidence intervals use
standard errors clustered at the province × year level.

Figure B.15.2: Heterogeneity of the Effect of Permanent Contracts on Worker Careers
(Firm Characteristics)

(a) 12 months

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.2 0 .2 .4

Earnings

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

5 6 7 8 9 10

Cum. Earnings

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

0 .1 .2 .3 .4

Employment

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

.3 .4 .5 .6

Experience

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.5 -.4 -.3 -.2 -.1 0

Change Sector

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.3 -.2 -.1 0 .1

Change Region

(b) 60 months

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.2 0 .2 .4 .6

Earnings

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

0 10 20 30 40

Cum. Earnings

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.1 0 .1 .2 .3 .4

Employment

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

.5 1 1.5 2

Experience

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.6 -.4 -.2 0

Change Sector

Old firm
Young firm

Small firm
Large firm

Low FTC sector
High FTC sector

Firm Age

Firm Size

Share FTC initial sector

-.3 -.2 -.1 0 .1

Change Region

Notes: IV estimated coefficients based on equation (4). Sample restrictions and controls are identical
to those in Figure 4. The dashed line represents the coefficients in Table 1. Confidence intervals use
standard errors clustered at the province × year level.
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C Supplementary Tables

C.1 Descriptive Statistics

Table C.1.1: Characteristics of workers in fixed-term contracts

2004 2008 2012 2016
Age group
<24 0.207 0.174 0.116 0.112
24-35 0.487 0.458 0.433 0.388
36-50 0.262 0.316 0.373 0.400
>50 0.044 0.052 0.079 0.099
Foreign 0.137 0.234 0.205 0.176
Female 0.429 0.457 0.500 0.489
Part-time 0.192 0.198 0.308 0.317
Occupations
Very high skilled occupations 0.050 0.059 0.083 0.080
High-skilled occupations 0.070 0.081 0.100 0.095
Medium-high skilled occupations 0.117 0.126 0.142 0.134
Medium low skilled occupations 0.475 0.479 0.431 0.419
Low-skilled occupations 0.288 0.255 0.244 0.272

Notes: Characteristics of workers employed under fixed-term contracts.

Table C.1.2: Descriptive statistics of the estimation sample

Mean Standard Deviation
Age 30.12 7.46
Female 0.42 0.49
Education
Below Secondary 0.57 0.49
Secondary 0.23 0.42
Tertiary 0.20 0.40
Tenure 0.81 0.42
Experience 5.94 5.16
Daily Earnings (EUR 2009) 39.32 16.34
Instrument (logOEC−i,r,t+1) 4.77 1.35
Net Instrument (logOEC−i,r,t+1) 0.00 0.19
Obs. 701,761

Notes: Descriptive statistics for the estimation sample, which consists of native workers aged
18-49 years who were in the last month of a fixed-term contract between 2000 and 2017. The
net instrument is the mean and standard deviation of the first lead of log new open-ended
contracts net of all controls included in the first stage.
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Table C.1.3: Descriptive statistics of the complete sample

Mean Standard Deviation
Age 34.51 7.74
Female 0.46 0.49
Education
Below Secondary 0.45 0.49
Secondary 0.25 0.44
Tertiary 0.29 0.46
Tenure 4.17 4.79
Experience 9.61 6.87
Daily Earnings (EUR 2009) 54.44 33.14
Monthly number of workers 311,150 41,517
Obs. 80,972,294

Notes: Descriptive statistics for the complete sample, which consists of workers aged 18-49
years between 1998 and 2017.
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C.2 IV Estimates: Additional Results

Table C.2.1: Effect of Permanent Contracts on Worker Careers (OLS)

(1) (2) (3) (4) (5) (6)
Earnings Cum. Earnings Employment Experience Change Region Change Sector

Panel A: Short-term effects (12 months)
pi,t+1 0.276*** 5.388*** 0.254*** 0.388*** -0.095*** -0.319***

(0.005) (0.065) (0.004) (0.004) (0.002) (0.003)

Obs. 701,761 701,761 701,761 701,761 701,761 701,761
Mean Dep. -0.223 7.739 0.696 6.574 0.118 0.354

Panel B: Long-term effects (60 months)
pi,t+1 0.123*** 17.327*** 0.092*** 0.991*** -0.111*** -0.312***

(0.004) (0.265) (0.003) (0.016) (0.002) (0.002)

Obs. 701,761 701,761 701,761 701,761 701,761 701,761
Mean Dep. -0.264 39.204 0.563 9.110 0.201 0.553

Notes: OLS estimates of Equation (4). Sample and controls as in Figure 4. Standard errors clustered
at the province × year level in parenthesis. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table C.2.2: Effect of Permanent Contracts on Earnings (Robustness)

(1) (2) (3) (4) (5)
Panel A: 12-month horizon
pi,t+1 0.201∗∗∗ 0.196∗∗∗ 0.202∗∗∗ 0.200∗∗∗ 0.221∗∗∗

(0.067) (0.068) (0.067) (0.068) (0.065)
Obs. 701,761 701,761 701,761 701,761 701,761
R2 0.099 0.099 0.100 0.100 0.103
Panel B: 60-month horizon
pi,t+1 0.224∗∗ 0.222∗∗ 0.224∗∗ 0.220∗∗ 0.235∗∗

(0.097) (0.098) (0.098) (0.099) (0.096)
Obs. 701,761 701,761 701,761 701,761 701,761
R2 0.230 0.231 0.232 0.231 0.233
Occupation × Month FE No Yes No No No
Occupation × Year FE No No Yes No No
Sector × Month FE No No No Yes No
Sector × Year FE No No No No Yes

Notes: The table reports IV estimates based on equation 4 for earnings measured 12 and 60 months
after the expiration of the fixed-term contract. The sample restrictions and set of controls are identical
to those used in the reduced-form specification described in the notes to Figure 4. Column (1) presents
the baseline specification. Columns (2) and (3) include occupation × month and occupation × year
fixed effects, respectively, while Columns (4) and (5) incorporate sector × month and sector × year
fixed effects. Robust standard errors, clustered at the province × year level, are reported in parentheses.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01.
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Table C.2.3: Effect of switching to an OEC on OEC Experience

(1) (2) (3)
OEC Status Experience OEC Experience

Panel A: Short-term effects (12 months)
pi,t+1 0.680*** 0.431*** 0.873***

(0.035) (0.036) (0.191)

Obs. 701,761 701,761 701,761
Mean Dep. 0.315 6.574 1.407

Panel B: Long-term effects (60 months)
pi,t+1 0.257*** 1.137*** 2.757***

(0.056) (0.169) (0.251)

Obs. 701,761 701,761 701,761
Mean Dep. 0.332 9.110 2.780

Notes: IV estimates of Equation (4). Sample and controls as in Figure 4. Standard errors clustered at
the province × year level in parentheses. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table C.2.4: Effect of switching to an OEC on firm mobility

(1) (2) (3) (4)
12 months 18 months 24 months 48 months

Outcome: Firm mobility (counts)
pi,t+1 -0.823*** -1.117*** -1.320*** -1.660***

(0.107) (0.138) (0.165) (0.267)

Obs. 701,761 701,761 701,761 701,761
Notes: IV estimates of Equation (4). The outcome is the cumulative number of firm changes between
baseline and h months after fixed-term contract expiration, for h ∈ {12, 18, 24, 48}. Sample and controls
as in Figure 4. Standard errors clustered at the province × year level in parentheses. ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01.
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C.3 Heterogeneity IV

Table C.3.1: Heterogeneity of the Treatment Effects: Firm characteristics (12 months)

(1) (2) (3) (4) (5) (6) (7)
First Stage Earnings Cum. Earnings Employment Experience Change Sector Change Region

Firm’s age
Old firm 0.063∗∗∗ 0.280∗∗∗ 7.800∗∗∗ 0.207∗∗∗ 0.454∗∗∗ -0.357∗∗∗ -0.097∗

Obs. 332,337 (0.006) (0.088) (0.853) (0.064) (0.048) (0.069) (0.051)
Young firm 0.055∗∗∗ 0.129 6.580∗∗∗ 0.151∗∗ 0.413∗∗∗ -0.212∗∗∗ -0.111∗

Obs. 369,424 (0.005) (0.096) (0.914) (0.073) (0.054) (0.068) (0.058)

Firm’s size
Small firm 0.045∗∗∗ 0.125 6.916∗∗∗ 0.171∗ 0.428∗∗∗ -0.241∗∗∗ -0.075
Obs. 336,447 (0.004) (0.126) (1.102) (0.090) (0.062) (0.090) (0.068)
Large firm 0.074∗∗∗ 0.269∗∗∗ 7.451∗∗∗ 0.183∗∗∗ 0.433∗∗∗ -0.319∗∗∗ -0.133∗∗∗

Obs. 365,314 (0.006) (0.075) (0.754) (0.054) (0.042) (0.058) (0.044)

Share of FTC at initial sector
Low FTC 0.065∗∗∗ 0.219∗∗∗ 7.296∗∗∗ 0.241∗∗∗ 0.487∗∗∗ -0.360∗∗∗ -0.088∗

Obs. 312,936 (0.006) (0.084) (0.825) (0.060) (0.047) (0.064) (0.049)
High FTC 0.055∗∗∗ 0.186∗ 6.965∗∗∗ 0.121 0.384∗∗∗ -0.202∗∗∗ -0.125∗∗

Obs. 388,825 (0.004) (0.100) (0.950) (0.074) (0.054) (0.075) (0.061)

Notes: This table reports first-stage and IV estimates of the effect of upgrading to an open-ended
contract on earnings and employment twelve months after the expiration of a fixed-term contract, sepa-
rately by firm characteristics. Column (1) reports the first-stage coefficient on the leave-out instrument,
log OEC−i,r,t+1. Columns (2)–(7) report the corresponding second-stage estimates, where the endoge-
nous variable is an indicator for holding an open-ended contract in t + 1, instrumented as described in
Equation 4. All specifications include the full set of leads and lags of the instrument and the baseline con-
trols Xit. Standard errors clustered at the province × year level in parentheses. ∗ p < 0.10, ∗∗ p < 0.05,
∗∗∗ p < 0.01.

Table C.3.2: Heterogeneity of the Treatment Effects: Firm characteristics (60 months)

(1) (2) (3) (4) (5) (6) (7)
First Stage Earnings Cum. Earnings Employment Experience Change Sector Change Region

Firm’s age
Old firm 0.063∗∗∗ 0.340∗∗∗ 24.712∗∗∗ 0.236∗∗∗ 1.345∗∗∗ -0.431∗∗∗ -0.057
Obs. 332,337 (0.006) (0.113) (4.543) (0.069) (0.221) (0.074) (0.059)
Young firm 0.055∗∗∗ 0.116 17.116∗∗∗ 0.120 0.927∗∗∗ -0.277∗∗∗ -0.144∗∗

Obs. 369,424 (0.005) (0.136) (4.425) (0.086) (0.239) (0.077) (0.069)

Firm’s size
Small firm 0.045∗∗∗ 0.083 15.211∗∗∗ 0.092 1.060∗∗∗ -0.190∗∗ -0.109
Obs. 336,447 (0.004) (0.156) (5.563) (0.097) (0.285) (0.095) (0.083)
Large firm 0.074∗∗∗ 0.341∗∗∗ 25.644∗∗∗ 0.230∗∗∗ 1.177∗∗∗ -0.470∗∗∗ -0.116∗∗

Obs. 365,314 (0.006) (0.108) (3.838) (0.069) (0.181) (0.060) (0.052)

Share of FTC at initial sector
Low FTC 0.065∗∗∗ 0.196∗ 19.614∗∗∗ 0.230∗∗∗ 1.342∗∗∗ -0.442∗∗∗ -0.101∗

Obs. 312,936 (0.006) (0.118) (4.204) (0.073) (0.210) (0.072) (0.059)
High FTC 0.055∗∗∗ 0.257∗∗ 22.174∗∗∗ 0.125 0.968∗∗∗ -0.261∗∗∗ -0.121∗

Obs. 388,825 (0.004) (0.129) (4.446) (0.079) (0.232) (0.080) (0.070)

Notes: This table reports first-stage and IV estimates of the effect of upgrading to an open-ended
contract on earnings and employment sixty months after the expiration of a fixed-term contract, sepa-
rately by firm characteristics. Column (1) reports the first-stage coefficient on the leave-out instrument,
log OEC−i,r,t+1. Columns (2)–(7) report the corresponding second-stage estimates, where the endoge-
nous variable is an indicator for holding an open-ended contract in t + 1, instrumented as described in
Equation 4. All specifications include the full set of leads and lags of the instrument and the baseline con-
trols Xit. Standard errors clustered at the province × year level in parentheses. ∗ p < 0.10, ∗∗ p < 0.05,
∗∗∗ p < 0.01.
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Table C.3.3: Heterogeneity of the Treatment Effects: Worker characteristics (12 months)

(1) (2) (3) (4) (5) (6) (7)
First Stage Earnings Cum. Earnings Employment Experience Change Sector Change Region

Education
Below Secondary 0.054∗∗∗ 0.209∗∗ 7.659∗∗∗ 0.198∗∗∗ 0.479∗∗∗ -0.210∗∗∗ -0.076
Obs. 403,345 (0.004) (0.097) (0.889) (0.074) (0.052) (0.069) (0.053)
At least Secondary 0.067∗∗∗ 0.216∗∗ 6.709∗∗∗ 0.169∗∗∗ 0.386∗∗∗ -0.346∗∗∗ -0.137∗∗

Obs. 298,416 (0.007) (0.093) (0.908) (0.063) (0.050) (0.071) (0.054)

Gender
Male 0.058∗∗∗ 0.192∗∗ 6.853∗∗∗ 0.185∗∗∗ 0.412∗∗∗ -0.326∗∗∗ -0.072
Obs. 406,060 (0.005) (0.083) (0.829) (0.063) (0.046) (0.067) (0.055)
Female 0.061∗∗∗ 0.225∗∗ 7.781∗∗∗ 0.174∗∗ 0.475∗∗∗ -0.193∗∗∗ -0.138∗∗∗

Obs. 295,701 (0.005) (0.098) (0.941) (0.072) (0.052) (0.072) (0.047)

Age
Age < 30 0.058∗∗∗ 0.192∗∗ 7.135∗∗∗ 0.163∗∗ 0.431∗∗∗ -0.352∗∗∗ -0.107∗∗

Obs. 397,968 (0.005) (0.094) (0.931) (0.064) (0.047) (0.068) (0.050)
Age > 30 0.060∗∗∗ 0.223∗∗ 6.992∗∗∗ 0.196∗∗∗ 0.421∗∗∗ -0.163∗∗ -0.094∗

Obs. 303,793 (0.005) (0.094) (0.876) (0.073) (0.055) (0.071) (0.056)

Earnings at baseline
Low Earnings 0.047∗∗∗ 0.014 6.905∗∗∗ 0.105 0.422∗∗∗ -0.193∗∗ -0.060
Obs. 323,757 (0.004) (0.137) (1.248) (0.092) (0.065) (0.091) (0.063)
High Earnings 0.071∗∗∗ 0.339∗∗∗ 7.341∗∗∗ 0.228∗∗∗ 0.436∗∗∗ -0.328∗∗∗ -0.136∗∗∗

Obs. 378,004 (0.006) (0.060) (0.612) (0.052) (0.040) (0.058) (0.046)

Notes: This table reports first-stage and IV estimates of the effect of upgrading to an open-ended
contract on earnings and employment twelve months after the expiration of a fixed-term contract, sepa-
rately by baseline worker characteristics. Column (1) reports the first-stage coefficient on the leave-out
instrument, log OEC−i,r,t+1. Columns (2)–(7) report the corresponding second-stage estimates, where
the endogenous variable is an indicator for holding an open-ended contract in t + 1, instrumented as
described in Equation 4. All specifications include the full set of leads and lags of the instrument and the
baseline controls Xit. Standard errors clustered at the province × year level in parentheses. ∗ p < 0.10,
∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table C.3.4: Heterogeneity of the Treatment Effects: Worker characteristics (60 months)

(1) (2) (3) (4) (5) (6) (7)
First Stage Earnings Cum. Earnings Employment Experience Change Sector Change Region

Education
Below Secondary 0.054∗∗∗ 0.307∗∗∗ 22.746∗∗∗ 0.215∗∗∗ 1.279∗∗∗ -0.327∗∗∗ -0.068
Obs. 403,345 (0.004) (0.119) (3.984) (0.077) (0.228) (0.076) (0.062)
At least Secondary 0.067∗∗∗ 0.146 20.165∗∗∗ 0.137∗ 1.039∗∗∗ -0.358∗∗∗ -0.151∗∗

Obs. 298,416 (0.007) (0.138) (5.067) (0.081) (0.229) (0.072) (0.067)

Gender
Male 0.058∗∗∗ 0.347∗∗∗ 23.073∗∗∗ 0.214∗∗∗ 1.213∗∗∗ -0.370∗∗∗ -0.054
Obs. 406,060 (0.005) (0.117) (4.038) (0.074) (0.210) (0.072) (0.064)
Female 0.061∗∗∗ 0.058 19.222∗∗∗ 0.123 1.112∗∗∗ -0.287∗∗∗ -0.163∗∗∗

Obs. 295,701 (0.005) (0.133) (4.618) (0.084) (0.236) (0.080) (0.062)

Age
Age < 30 0.058∗∗∗ 0.257∗∗ 18.617∗∗∗ 0.154∗∗ 0.988∗∗∗ -0.326∗∗∗ -0.109∗

Obs. 397,968 (0.005) (0.124) (4.733) (0.074) (0.223) (0.075) (0.065)
Age > 30 0.060∗∗∗ 0.224∗ 23.917∗∗∗ 0.200∗∗ 1.280∗∗∗ -0.340∗∗∗ -0.094
Obs. 303,793 (0.005) (0.120) (4.151) (0.084) (0.236) (0.073) (0.063)

Earnings at baseline
Low Earnings 0.047∗∗∗ 0.060 14.007∗∗ 0.156 0.943∗∗∗ -0.289∗∗∗ 0.031
Obs. 323,757 (0.004) (0.182) (6.496) (0.098) (0.289) (0.098) (0.081)
High Earnings 0.071∗∗∗ 0.326∗∗∗ 26.027∗∗∗ 0.188∗∗∗ 1.263∗∗∗ -0.382∗∗∗ -0.201∗∗∗

Obs. 378,004 (0.006) (0.085) (2.973) (0.066) (0.185) (0.061) (0.055)

Notes: This table reports first-stage and IV estimates of the effect of upgrading to an open-ended
contract on earnings and employment sixty months after the expiration of a fixed-term contract, sepa-
rately by baseline worker characteristics. Column (1) reports the first-stage coefficient on the leave-out
instrument, log OEC−i,r,t+1. Columns (2)–(7) report the corresponding second-stage estimates, where
the endogenous variable is an indicator for holding an open-ended contract in t + 1, instrumented as
described in Equation 4. All specifications include the full set of leads and lags of the instrument and the
baseline controls Xit. Standard errors clustered at the province × year level in parentheses. ∗ p < 0.10,
∗∗ p < 0.05, ∗∗∗ p < 0.01.
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C.4 Social Security records

Table C.4.1: Relationship between New Open-Ended Contracts and Total OEC from
Social Security records

(1) (2) (3)
logNewOECprov

logOECtotal 1.084∗∗∗ 1.083∗∗∗ 1.309∗∗∗

(0.006) (0.005) (0.138)
Obs. 6,697 6,697 6,697
R2 0.810 0.907 0.941
Time FE No Yes Yes
Region FE No No Yes

Notes: The table presents the regression coefficients of the logarithm of new open-ended
Contracts by province from the MCVL on the logarithm of total OEC registered in
the population records of the Social Security between January 2009 and March 2020.
Column (1) presents the baseline relationship between these variables. Columns (2) and
(3) additionally control for year-month and province-fixed effects, respectively. ∗p <
0.10,∗∗ p < 0.05,∗∗∗ p < 0.01.
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C.5 Compliers

Table C.5.1: Average Characteristics of Always-Takers, Compliers, and Never-Takers

Panel A: Worker characteristics
At least Secondary

Education
Age<30 Above median

Initial Earnings
Female

Whole sample 0.423 0.578 0.500 0.417
(0.001) (0.001) (0.001) (0.001)

Complier 0.448 0.603 0.576 0.410
(0.030) (0.031) (0.031) (0.031)

Always-taker 0.509 0.568 0.545 0.460
(0.001) (0.001) (0.001) (0.001)

Never-taker 0.383 0.581 0.477 0.397
(0.001) (0.001) (0.001) (0.001)

Panel B: Firm characteristics
Large firm Young firm High sectoral

share FTC
Whole sample 0.477 0.425 0.552

(0.001) (0.001) (0.001)
Complier 0.515 0.273 0.500

(0.030) (0.031) (0.029)
Always-taker 0.521 0.413 0.435

(0.001) (0.001) (0.001)
Never-taker 0.455 0.435 0.606

(0.001) (0.001) (0.001)

Population shares: complier 0.019 (0.001), always-taker 0.306 (0.001),
never-taker 0.675 (0.001)

Notes: Descriptive statistics for complier and non-complier subpopulations based on individuals whose
treatment status (the probability of being upgraded to an open-ended contract) is affected by the creation
of new open-ended contracts. The instrument is constructed as the residualized count of new open-ended
contracts, with individuals classified as one when this residualized count is positive. Standard errors are
obtained by bootstrap.
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C.6 Mechanism: lock-in

Table C.6.1: Employment Lock-In and Earnings Divergence: Heterogeneity by Firm Size

Panel A: h = 12 months Panel B: h = 60 months
Median split Top-quartile split Median split Top-quartile split

Small Large Below p75 Top quartile Small Large Below p75 Top quartile

Earnings 0.125 0.269∗∗∗ 0.125 0.468∗∗∗ 0.083 0.341∗∗∗ 0.148 0.519∗∗∗

(0.126) (0.075) (0.082) (0.114) (0.156) (0.108) (0.104) (0.159)
Cumulative earnings 6.916∗∗∗ 7.451∗∗∗ 7.039∗∗∗ 7.726∗∗∗ 15.211∗∗∗ 25.644∗∗∗ 17.496∗∗∗ 33.890∗∗∗

(1.102) (0.754) (0.759) (1.084) (5.563) (3.838) (3.708) (5.801)
Employment 0.171∗ 0.183∗∗∗ 0.134∗∗ 0.319∗∗∗ 0.092 0.230∗∗∗ 0.138∗∗ 0.293∗∗∗

(0.090) (0.054) (0.060) (0.082) (0.097) (0.069) (0.067) (0.098)
Experience (years) 0.428∗∗∗ 0.433∗∗∗ 0.427∗∗∗ 0.452∗∗∗ 1.060∗∗∗ 1.177∗∗∗ 1.049∗∗∗ 1.458∗∗∗

(0.062) (0.042) (0.043) (0.064) (0.285) (0.181) (0.199) (0.273)
Change region −0.075 −0.133∗∗∗ −0.075 −0.198∗∗∗ −0.109 −0.116∗∗ −0.089 −0.179∗∗

(0.068) (0.044) (0.046) (0.065) (0.083) (0.052) (0.056) (0.078)
Change sector −0.241∗∗∗ −0.319∗∗∗ −0.221∗∗∗ −0.464∗∗∗ −0.190∗∗ −0.470∗∗∗ −0.274∗∗∗ −0.578∗∗∗

(0.090) (0.058) (0.060) (0.089) (0.095) (0.060) (0.064) (0.089)

Observations 336,447 365,314 518,688 183,073 336,447 365,314 518,688 183,073

Notes: IV estimates of equation (4). Firms are classified by baseline employment. Small (Large) firms
are those below (above) the sample median. Very large firms are those in the top quartile of the firm-size
distribution; Below p75 includes all remaining firms. Sample restrictions and controls are as in Figure 4.
Robust standard errors clustered at the province × year level are reported in parentheses. ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01.
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Table C.6.2: Employment Lock-In and Earnings Divergence: Heterogeneity by Firm
Growth (year FE)

Panel A: h = 12 months Panel B: h = 60 months
Below median Above median Below median Above median

First stage
logOECt+1 0.069∗∗∗ 0.066∗∗∗ 0.069∗∗∗ 0.066∗∗∗

(0.006) (0.007) (0.006) (0.007)
Earnings and employment
Monthly earnings 0.300∗∗∗ 0.216∗∗ 0.218 0.409∗∗∗

(0.112) (0.103) (0.151) (0.136)
Cumulative earnings 8.636∗∗∗ 5.980∗∗∗ 26.555∗∗∗ 24.084∗∗∗

(1.207) (0.958) (5.741) (4.887)
Employment 0.215∗∗∗ 0.180∗∗ 0.148∗ 0.278∗∗∗

(0.077) (0.082) (0.087) (0.090)
Experience (years) 0.505∗∗∗ 0.358∗∗∗ 1.327∗∗∗ 1.064∗∗∗

(0.065) (0.057) (0.269) (0.248)
Mobility
Change sector -0.357∗∗∗ -0.281∗∗∗ -0.500∗∗∗ -0.327∗∗∗

(0.085) (0.081) (0.090) (0.084)
Change region -0.165∗∗ -0.083 -0.234∗∗∗ -0.033

(0.066) (0.065) (0.079) (0.078)
Mean dep. (earnings) -0.189 -0.240 -0.265 -0.240
Observations 207,880 205,290 207,880 205,290

Notes: IV estimates of equation 4. Firms are classified by their leave-one-out average monthly earnings
growth at baseline, computed excluding each worker’s own contribution to the firm-level average. Firm
earnings growth is measured as the average growth in monthly earnings after residualizing interactions
of age, gender, and education and year fixed-effects. Low-growth (high-growth) firms are those below
(above) the sample median. Sample restrictions and control variables are identical to those in Figure 4.
Robust standard errors clustered at the province × year level are reported in parentheses. ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01.
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Table C.6.3: Employment Lock-In and Earnings Divergence: Heterogeneity by Firm
Growth (Large firms)

Panel A: h = 12 months Panel B: h = 60 months
Below median Above median Below median Above median

First stage
logOECt+1 0.072∗∗∗ 0.059∗∗∗ 0.072∗∗∗ 0.059∗∗∗

(0.008) (0.007) (0.008) (0.007)
Earnings and employment
Monthly earnings 0.182 0.382∗∗∗ 0.158 0.521∗∗∗

(0.131) (0.135) (0.175) (0.180)
Cumulative earnings 8.113∗∗∗ 7.571∗∗∗ 26.983∗∗∗ 30.603∗∗∗

(1.313) (1.350) (6.560) (6.635)
Employment 0.133 0.255∗∗ 0.076 0.289∗∗

(0.095) (0.106) (0.103) (0.123)
Experience (years) 0.466∗∗∗ 0.427∗∗∗ 1.127∗∗∗ 1.251∗∗∗

(0.073) (0.077) (0.307) (0.332)
Mobility
Change sector -0.334∗∗∗ -0.141 -0.465∗∗∗ -0.302∗∗∗

(0.101) (0.117) (0.109) (0.113)
Change region -0.060 -0.165∗ -0.110 -0.159

(0.074) (0.091) (0.090) (0.107)
Mean dep. (earnings) -0.178 -0.215 -0.209 -0.308
Observations 129,643 130,996 129,643 130,996

Notes: IV estimates of equation 4. Firms are classified by their baseline leave-one-out average monthly
earnings growth, computed excluding each worker’s own contribution to the firm-level average. The
sample is restricted to firms with at least five workers per year. Firm earnings growth is measured as
the average growth in monthly earnings after residualizing interactions of age, gender, and education.
Low-growth (high-growth) firms are those below (above) the sample median. Sample restrictions and
controls are identical to those in Figure 4. Robust standard errors clustered at the province × year level
are reported in parentheses. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table C.6.4: Effect of Permanent Contracts on Worker Careers (Leave-one-out sample)

(1) (2) (3) (4) (5) (6)
Earnings Cum. Earnings Employment Experience Change Region Change Sector

Panel A: Short-term effects (12 months)
pi,t+1 0.255*** 7.169*** 0.193*** 0.423*** -0.114** -0.319***

(0.076) (0.735) (0.057) (0.042) (0.046) (0.060)

Obs. 413,170 413,170 413,170 413,170 413,170 413,170
Mean Dep. -0.214 7.842 0.713 6.450 0.125 0.378

Panel B: Long-term effects (60 months)
pi,t+1 0.318*** 25.326*** 0.215*** 1.199*** -0.121** -0.410***

(0.111) (3.750) (0.070) (0.183) (0.055) (0.064)

Obs. 413,170 413,170 413,170 413,170 413,170 413,170
Mean Dep. -0.253 40.086 0.579 9.049 0.209 0.574

Notes: IV estimates of Equation (4). pi,t+1 indicates whether worker i holds an open-ended contract
in t + 1, the month immediately following fixed-term contract expiration. Sample and controls as in
Figure 4. Standard errors clustered at the province × year level in parentheses. ∗p < 0.10, ∗∗p < 0.05,
∗∗∗p < 0.01.
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C.7 Two instruments

Table C.7.1: Effect of Permanent Contracts on Worker Careers (Endogenous Employ-
ment)

First Stage Second Stage
(1) (2) (3) (4) (5) (6)

ContractOEt+1 Employedt+1 Earnings +12 Earnings +60
pi,t+1 0.133∗∗ 0.092 0.110 0.109

(0.067) (0.076) (0.081) (0.095)

ei,t+1 0.222∗∗ 0.004
(0.089) (0.110)

logOEC−i,r,t+1 0.090∗∗∗ 0.016∗∗∗

(0.004) (0.005)

log TNC−i,r,t+1 0.017∗∗∗ 0.120∗∗∗ 0.026∗∗ 0.001
(0.006) (0.008) (0.011) (0.013)

Obs 725,992 725,992 725,992 725,992 725,992 725,992
Notes: The table reports the first-stage and IV estimates from Equation 4. Sample restrictions and
controls are identical to those in the reduced-form specification described in the notes to Figure 4, except
that the specification here additionally includes leads and lags of the leave-out measures for new OECs
and total contracts. New OECs are measured at the month–autonomous-community level. Columns
(1) and (2) present the first-stage results for OEC status and employment in period t + 1, respectively.
Columns (3) and (4) report the second-stage estimates for changes in earnings 12 periods later, where
the endogenous variables—OEC status and employment in t + 1—are instrumented using the leave-out
measures of new OECs and total contracts. Columns (5) and (6) repeat the analysis using earnings 60
months later as the dependent variable. Columns (3) and (5) include only one endogenous variable (OEC
status), whereas Columns (4) and (6) include both endogenous variables, OEC status and employed in
t + 1. The observations are 725,992 slightly larger than baseline. Robust standard errors, clustered at
the province × year level in parentheses. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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