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Spain: paradigm of LM dualism in Europe dur-

ing 40 years

A long-standing body of research: Bentolila & Saint-Paul (EER,
1992), Bentolila & Dolado (EP, 1994), Dolado, GarciaSerrano &
Jimeno (EJ, 2002), Giiell & Petrongolo (LE, 2007), ...

® 1984 LMR created duality and it persisted through all subsequent
reforms.

® External vs. internal flexibility; structurally dual labor market (two-tier
LM): segmentation between ‘“insiders” and ‘“outsiders” ; temporary
contracts failed to act as a stepping stone to permanent jobs; higher
turnover, inequality; negative effects on TFP, on-the-job training,
fertility.

® 2012 LMR, causal evaluation: OECD (2013), ECB (2016),
GarciaPérez & Mestres (2017).

® 2021 LMR, descriptive assessment: BBVA Research & FEDEA
(OTMT, 2022-2025), Banco de Espaiia (2023), AlIReF (2025), ...
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Objective of this paper

® The 2021 Labor Market Reform (LMR 2021) introduced a broad set of
changes in labor contract regulation aimed at promoting job stability
through permanent hiring.

® The reform reduced the range of temporary contract types, shortened
their maximum duration (including renewals), tightened the limits on
consecutive temporary contracts, increased the cost of short-term
contracts, and expanded the scope of permanent contracts —
particularly through the use of the intermittent open-ended form.

® A key question arises: Did the reform truly improve employment
stability, or did it merely relabel temporary relationships as permanent,
without practical effects on job duration?

® We attempt to address this question using causal evaluation methods
and detailed duration data and firm—worker matching characteristics,
drawing on administrative records of individual employment histories.
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The Share of Temporary Contracts Has Fallen
More Than in Any Previous Reform — and Re-
mains Stable

OBJECITVE

Share of Temporary Contracts in Total Monthly Contracts
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Main Regulatory Changes Introduced by RDL

32/2021

Key Measures Aimed at Reducing Temporary Employment

Incentives Against
Short-Term Contracts

Expansion of
Intermittent
Open-Ended Contracts

Restriction of
Temporary Contracts

® New surcharge on
contracts shorter

® Elimination of

project- and ® Broader use

service-based
contracts.
Shorter maximum
durations for
temporary
contracts.
Tighter limits on
successive
temporary
contracts.
Temporary hiring
restricted to
clearly defined
production-related
circumstances.

beyond seasonal
activities.
Extended to
intermittent
production needs.
Available for
temporary-work
agencies.
Applicable to
predictable
outsourcing and
subcontracting.

than 30 days.
® Increase in
employer
social-security
contributions.
® Higher cost of
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Evaluation and ldentification Issues (1)

@ Scope of RL2021: It mainly affects employment relationships
through initial contract types and job spells.
Requires full panel data (MCVL), combining waves before and
after the reform, avoiding retrospective panels with attrition.

® “Young” reform: The first year of transition is inconclusive;
outcome variables are limited by short exposure time.
Massive increase in short-term ‘“young” permanent contracts.
We limit analysis to duration within first 365 days.
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Evolution of New and Reinitiated Employment
Relationships

Employment Relationships by Contract Type and Year of Job Start

New Employment Relationships by Reinitiated Employment Relationships
Contract Type by Initial Contract Type
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Source: Labour Market Flows (MLR, MTES) and MCVL panel data, 2014—-2024.
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Evaluation and ldentification Issues (Il)

© ldentification of treated relationships:
RL2021 did not ban temporary hiring or strongly discourage it.
Simple DiD comparisons fail, as some temporary contracts
become permanent (controls).
Treated = permanent contracts that, before the reform, would
have been temporary.

Model pre-reform, predict post-reform as counterfactual, and
identify treated accordingly.

O Indirect effects on non-treated:
Regulatory changes affect both contract types and separations
(terminations, dismissals, quits).
Separation causes underused before the reform are now used
massively, altering durations.
Compare pre- and post-reform situations for non-treated.
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Evaluation and ldentification Issues (I1)

©® Recovery of pre-pandemic trends:
RL2021 started as the pandemic ended.
Pandemic disrupted labour trends; some recovered levels but not
tendencies.
Must capture pre-pandemic trends accurately.

® Avoid confusion with pandemic effects:
Must distinguish RL effects from pandemic policies (e.g. ERTEs,
voluntary exits).
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What do we aim to do?

® The average durations of new employment relationships before
and after the implementation of the 2021 LMR, reflect both
relationships that were “actually affected” by the reform and
others that were not —within a context also shaped by
pandemic-related changes and the recovery of post-pandemic
trends.

® To evaluate the effects of 2021 LMR on employment duration, it
is essential to identify which relationships were “treated” ,
i.e., those that would have been temporary in a counterfactual
scenario without the reform.

® The goal is to capture the selective effect of the reform: only
a subset of relationships that would previously have been
temporary now hold permanent contracts.

® The design combines prediction, identification, and evaluation: a
quasi-experimental approach based on clasification/profiling
methods.
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[ EMPIRICAL STRATEGY |
Steps (]_—3) EMPIRICAL STRATEGY

@ Train pre-reform models to predict the probability that an initial
employment relationship had an (initial) temporary contract based
on characteristics Z.

® Evaluate model performance using a ROC analysis.

© Determine a probability threshold to classify employment
relationships by predicted contract type in the pre-reform scenario:
Positive (temporary) if above threshold, negative (permanent) if
below.

Classification outcomes:

I-1: predicted and observed as permanent true negatives.

I-T: predicted permanent, observed temporary false negatives.
T-I: predicted temporary, observed permanent false positives.
T-T: predicted and observed as temporary true positives.
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| EMPIRICAL STRATEGY |
Steps (4—6) EMPIRICAL STRATEGY

@ Apply the model to post-reform data to obtain scores and
compare predicted vs observed contract type.
T-I: would have been temporary under pre-reform rules but are
permanent post-reform treated group.

@ Evaluate changes in outcome variables (employment
duration):
Empirical strategy:
—-DiD of predicted temporaries (pre vs post, using pre-reform
model predictions) vs predicted permanents.
—Propensity Score Matching: treatment = T-I in post, matched
with T-T in pre and I-l in post.

@ Analyse causes of employment termination in each group:
—Whether contract terminations were replaced by other exit
causes among false positives (T-I).

—Whether indirect effects occurred in |-l and T-T groups.
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Step 1: Training pre-reform models to esti-

mate temporary contract probability

® Exclude training contracts and substitute (replacement)
contracts.

® Consider only initial contract types for each employment
relationship.

® Analyse the first employment episode of each relationship.

® Three model specifications:

® Model 1: Binary —Temporary Contracts vs Open-ended
Contracts (Regular + Intermittent).

® Model 2: Binary —Temporary Contracts + Intermittent
Opend-ended Contracts (IOE) vs Regular Open-ended
contracts)standard permanent.

® Three prediction methods: /ogit, Lasso logit, XGBoost.
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Independent Variables / Predictor Variables

RESULTS

Predictor Variables Used in the Classification Models

Variable Description Coding / Categories

Worker characteristics

sex Worker sex 1 = Male; 0 = Female
age_start_match Worker age at the start of the match Continuous, years

education Educational attainment High, upper-middle, lower-middle, low
immigrant Migrant status 1 = Immigrant; 0 = Native

sector__experience
previous__matches

Firm characteristics

Previous worker experience in the matched sector
Number of previous worker matches

Continuous, years
Continuous, integer

region

sector
TWA

firm_tenure
firm_size

Autonomous community where the contribution account
is located

Sector of activity

Special contribution-account code for temporary-work
agencies

Firm age at the start of the match

Number of workers in the firm

Match / employment-relationship characteristics

Regional dummies, reference: Andalu:

Sector dummies
Numeric / categorical

Continuous, years
Interval dummies

contribution_group
part_time

Social-security contribution group
Type of working time

Business-cycle and time controls

Categorical
1 = Part-time; 0 = Full-time

annual_unemployment
start__month
start_year
covid_period

Provincial annual unemployment rate
Month of job start

Year of job start

COVID-period indicator

Continuous, percentage

Month dummies

Continuous, integer

1 = 2020 or 2021; 0 = otherwise

® Predictor variables capture worker characteristics, firm attributes, match-level
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STEP 2: Evaluating the Model Performance

Observed vs. Predicted ROC Curves
Temporary Shares o

T

Sensitivity

— Logit (AUC=0.77)
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® XGBoost clearly outperforms Logit and Elastic Net in terms of
classification accuracy: Logit AUC = 0.77, Elastic Net AUC = 0.77,
XGBoost AUC = 0.826.

® Unlike Logit and Elastic Net, XGBoost predicts a gradual decline in temporary
employment already from 2020 onwards. This suggests that part of the
post-reform reduction in temporary contracts reflects pre-existing changes in
the composition of new jobs and hiring patterns rather than the reform itself.
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Placebo Forecast: The Decline in Temporary

Employment Started Before the Reform

Observed Temporary Share vs. XGBoost Prediction
Model Trained Only On Pre-2019 data

70%

== Observed
XGBoost

40%

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

® The placebo exercise points to a composition effect rather than a change
in hiring patterns. Changes in the characteristics of newly created jobs after
2019 would have reduced temporary employment even in the absence of the
pandemic and the 2022 reform.
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Intermittent Open-ended Contracts: Closer to

Temporary or Permanent Jobs?

M1: TEMP vs IOE + ROE contracts.; M2: IOE + TEMP vs ROE.
Area Under the ROC Curve by Age Group

Age group M1 pre M1 post M2 pre M2 post

Total 0.8256 0.7001 0.8423 0.7961
Under 30 0.8111 0.6845 0.8303 0.7758
30-49 0.8258 0.7061 0.8418 0.7996

Over 50 0.8324  0.7033  0.8432  0.7968

Notes: XGBoost models are trained exclusively on pre-reform data (through 2021); AUCs are
reported separately for pre- and post-reform observations.

® M2 systematically outperforms M1 before and after the reform, for
the full sample and across all age groups.

® The decline in predictive accuracy after the reform is substantially
smaller under M2. The superior post-reform performance of M2
suggests that many IOE contracts occupy the same latent
employment-instability margin that was previously dominated by
temporary contracts.
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Where Did the Reform Change Contract

Types?

Predicted Temporary Employment Propensity (M2)
and Contract Reallocation
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® The reduction in temporary contracts is concentrated among employment
relationships with the highest predicted propensity for temporary employment.

® The corresponding increase occurs mainly through intermittent open-ended
contracts and, to a lesser extent, regular open-ended contracts.
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Did the Reform Increase Employment Stabil-
ity? (1)

Average Days Worked During the First Year by Predicted Temporary
Employment Propensity (M2)
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Notes: XGBoost models are trained exclusively on pre-reform data (through 2021)

® For the full sample, average days worked within the first year remain
remarkably stable across the pre- and post-reform periods at every level of
predicted temporary-employment propensity.
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How Did the Reform Alter the Match Between
Contract Labels and Employment Instability?

Classification Outcomes Across Alternative Probability Thresholds

Correct Classifications Misclassifications
100-] y 1004 .

80

Share of employment relationships (%)
Share of employment relationships (%)

Cutpoint: predicted probability of T, M2 Cutpoint: predicted probability of T, M2
—— T-Tpre — I-lpre —— T-lpre —— |-Tpre
== T-T post == |-l post — = T-lpost == |-T post

Notes: XGBoost trained exclusively on pre-reform data through 2021. The vertical line indicates the Youden
cutpoint estimated in the pre-reform period.

® Misclassification patterns change substantially: T-I relationships increase
after the reform, whereas I-T relationships decline.
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Classification Outcomes at the Youden Cut-
point

RESULTS

Predicted and Observed Contract Types at the Optimal Classification

Threshold
T-T I-T  Total T I-1 T-1  Total | Sens. Spec.
Pre 56.86 21.74 78.60 16.76 4.65 21.40 0.723 0.783
Post 40.82 15.60 56.42 29.87 13.71 43.58 0.723 0.685

A Post-Pre -16.04 -6.14 -22.18 +13.11 +9.06 +22.18 0.000 -0.097

Notes: XGBoost trained exclusively on pre-reform data through 2021. The Youden cutpoint (p = 0.79) is

estimated in the pre-reform period and applied unchanged to both periods.

® At the Youden cutpoint, correctly classified unstable jobs (T-T) decline by

16 percentage points after the reform, while correctly classified regular
open-ended jobs (I-1) increase by 13 percentage points.

® The share of observed unstable jobs falls from 78.6% to 56.4%, whereas the

share of observed regular open-ended jobs rises from 21.4% to 43.6%.
® Change occurs in T-I relationships (+9.1 p.p.), indicating that many jobs

predicted by the pre-reform model as belonging to the employment-instability

margin are now labelled as regular open-ended contracts.
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Did Contract Reclassification Increase Employ-

ment Duration?

Mean Days Worked During the First 365 Days by Year of Job Start

350

300
250 \

900+ —~=——p-———pomemgmmmmmEe TR ATl et

150
100 B =ttt

50

Mean days worked during first 365 days

0_

T T T T T T T T T
2015 2016 2017 2018 2019 2020 2021 2022 2023
Year of job start

= Total — Observed T
=== Predicted T —— Observed |

At
Felgueroso, Garcia-Pérez, Jansen, Jiménez-Martin and Pérez-Gutiérrez - “Temporary in Disguise?” 22 /33



Did the Reform Increase Employment Stability

Among Predicted Temporary Jobs?

Weighted Difference-in-Differences Estimates by Model, Treatment Cutpoint
and Age Group Treatment is defined using XGBoost predictions estimated on
pre-reform data. (Predicted T = Treated Group, Predicted | = Control
Group): Estimated coef. - Pred. T x Post-reform

Sample Model First Avg. First Emp. Tenure
/ Cutpoint Spell Spell Year 365 Exit
Total M2 Youden 4.605%* 4.139%* 4.386** 0.004 4.302%*
M2 Pred.=Obs.  5.615%** 5.100%** 3.930%* 0.013%**  2.785**
M1 Youden 4.142%* 3.748%* 3.896* 0.006 3.299%**
M1 Pred.=Obs. 6.131%** 5.725%** 4.706%* 0.015%**  3.070***
Under 30 M2 Youden 1.522 0.769 1.487 -0.003 3.164
M2 Pred.=Obs. 1.432 0.562 -0.597 0.004 -0.582
M1 Youden 0.162 -0.357 -0.111 -0.004 1.847
M1 Pred.=Obs. 3.328* 2,511 1.220 0.003 1.537
30-49 M2 Youden 5.554%* 5.190%* 5.886** 0.003 5.022%**
M2 Pred.=Obs.  5.761*** 5.431%** 4.663%** 0.008**  3.483***
M1 Youden 4.739%** 4.407*** 4.613%* 0.007 3.745%*
M1 Pred.=Obs.  5.720%** 5.620%** 5.110%** 0.011%*  3.378***
50+ M2 Youden 16.426***  15.661*** 16.279*** (0.037***  0,354%**
M2 Pred.=Obs.  15.403***  15.130%** 13.391%** (,037***  5756%*
M1 Youden 15.909***  15.311*** 15389%** (.038*** 0,202%**

M1 Pred.=Obs.  17.700%**  17.544%**  16.340*** (0.049%**  6.587***

Notes: Entries report DiD coefficients for the interaction between Predicted Treated and Post. Standard errors
are clustered at the regional level (CCAA). Controls are included in all specifications. Weighted DiD estimates
use inverse-probability weights based on XGBoost propensity scores. Pred.=Obs. denotes the cutpoint that
equalizes predicted and observed temporary-employment shares in the pre-reform period.
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Employment Duration by Prediction Outcome

RESULTS

Mean Days Worked During the First 365 Days by Prediction Outcome (M2,

Mean days worked during first 365 days
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STEP 5: Evaluating the impact of the 2021
LMR on employment duration (V)

PS Matching - Post-reform T-1 vs pre-reform predicted temporaries
(M1: Temporary vs standard and discontinuous permanent contracts)

-D ion of the L i 1ip in the first year

XGBoost scores en soporte coman: PA: T-I post vs T-T pre - M2

) ‘

Densidad
15 20

10

8
P pred. - XGBoost

. -0 20 0 20 4
[ Tratados (T-l, post)  [F Controles (T, pre) | Standardized % bias across covariates

Sample | Ps R2 LR chi2  p>chi2 MeanBias MedBias B R sVar

Unmatched | ©.103 60158.29 0.000 6.0 2.7 84.9x  0.82 1ee

Matched | 0.001 = 445.27  0.000 0.7 3 9.1  1.06 160

* if B>25%, R outside [0.5; 2]
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STEP 5: Evaluating the impact of the 2021
LMR on employment duration (VI)

RESULTS

PS Matching - Post-reform T-1 vs pre-reform predicted temporaries
(M1: Temporary vs standard and discontinuous permanent contracts)
PS Match, XGBoot scores, M1, TA

Treated Controls
Variable Sample T-IPOST  TPRED PRE Difference S.E. T-stat

Days worked in the 1st

spell Unmatched ~ 131.51 91.93 39.59 0.393 100.71
ATT 131.51 110.50 21.02 0.602 34.93
Average days perspell Unmatched = 128.50 91.35 37.15 0.386 96.16
ATT 128.50 109.79 18.71 0.593 31.57

Days worked in the 1st
year Unmatched  143.61 114.75 28.85 0.420 68.72
ATT 143.61 133.25 10.35 0.622 16.63

Still employed after 365
days Unmatched 0.26 0.18 0.07 0.001 57.48
ATT 0.26 0.22 0.04 0.002 21.58
Days of tenure atexit Unmatched = 107.28 102.05 5.23 0.387 13.50
ATT 107.28 108.88 -1.60 0.544 -2.94
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STEP 5: Evaluating the impact of the 2021
LMR on employment duration (VII)

PS Matching - Post-reform T-1 vs I-I
(M1: Temporary vs standard and discontinuous permanent contracts)

Example — Duration of the employment relationship in the first year

Unmatched
Matched

T T

50

T
-100 -50 0
Standardized % bias across covariates

Sample | Ps R2 LR chi2 p>chi2 MeanBias MedBias B R %Var
Unmatched | 0.498 84738.29 0.000 16.4 10.9 192.9%  1.01 100
Matched | 0.121 34039.39 0.000 8.2 4.8 86.4% 0.88 67

< if B>25%, R outside [0.5; 2]
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STEP 5: Evaluating the impact of the 2021
LMR on employment duration (VIII)

RESULTS

PS Matching - Post-reform T-l vs I-1

{M1: Temporary vs standard and discontinuous permanent contracts)

PS Matching, pmatch2 logit scores, M1

Treated  Controls
Variable Sample T- POST I-IPOST  Difference S.E. T-stat
Days worked in the 1st
spell Unmatched 136.56 242.58 -106.01 0.807 -131.45
ATT 138.07 171.49 -33.42 4.553 -7.34
Average days per spell Unmatched 133.53 240.58 -107.05 0.800 -133.76
ATT 135.00 166.83 -31.82 4.543 -7.00
Days worked in the 1st
year Unmatched 147.67 253.08 -105.42 0.806 -130.74
ATT 149.24 183.11 -33.87 4.482 -7.56
Stillemployed after 365
days Unmatched 0.27 0.54 -0.27 0.003 -100.13
ATT 0.27 0.33 -0.06 0.016 -3.93
Days of tenure atexit Unmatched 107.26 144.64 -37.38 0.813 -45.96
ATT 108.30 124.49 -16.19 5.148 -3.15
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Employment Continuity by Predicted and Ob-

served Contract Type

Share of Employment Relationships with No Interruption During the First
365 Days: M1 and M2 Classifications Using the Youden Cutpoint

M1 - Youden M2 - Youden
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Separation Outcomes by Predicted Contract
Type

Distribution of Employment Relationships by Last Separation Outcome
Within the First 365 Days
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Separation Outcomes by Prediction Outcome

Distribution of Employment Relationships by Last Separation Outcome
Within the First 365 Days, by Predicted and Observed Contract Type.
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Timing of Separation by Prediction Outcome

Mean Days Until Last Separation Within the First 365 Days, by Cause of
Separation and Prediction Outcome
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