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Abstract

This paper analyzes the impact of the 2021 labor reform in Spain on job creation, job
destruction, and employment duration using new daily comprehensive administrative
data. The reform’s primary objective was the mitigation of the temporary employment
rate; however, despite the success in reducing the nominal temporary employment
rate, the evidence suggests that employment stability in terms of duration has not
significantly improved. The Spanish experience demonstrates that it is possible to
design a labor reform that is highly effective in reducing the “contractual” temporary
employment rate in a dual labor market, but with minimal impact on duration and
short-term employment transitions, i.e. the “empirical” temporary employment rate.
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Felgueroso, Ángel de la Fuente, Vincenzo Galasso, Miguel Angel Garćıa, Carlos Garriga, Angel Gavilán,
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1 Introduction

In this paper, we analyze the impact of Spain’s 2021 labor reform, a country with the highest

unemployment and temporary employment rates in the OECD. Employing a novel and

extensive dataset which includes daily affiliation records from the Spanish Social Security,

our goal is to elucidate the impact of the reform on improving job stability. Within months of

its implementation, the temporary employment rate in Spain has decreased by nearly 50%,

approaching the European average. However, the real impact and success of the reform are

still up for debate. Evidence suggests that the impact of the reform on key aspects such as

job creation, destruction, and duration have not been as remarkable. Our interpretation is

that this policy reform has corrected the problem of “contractual” temporary employment,

but the situation remains mostly unchanged for the permanent worker1.

This reform has sparked a discussion about the segmentation of the Spanish labor mar-

ket where the “contractual” and “empirical” aspects of temporary employment overlap.

By framing temporary employment as just a “contractual” issue, the straightforward ap-

proach of the reform prohibiting temporary contracts appears to offer a clear solution to the

problem. Despite the reform’s success in reducing “contractual” temporary employment,

its impact on “empirical” temporary employment2 – characterized by workers experiencing

short employment periods and frequent shifts between jobs and unemployment – appears

limited.

Even if “contractual” temporary employment does not exist, “empirical” temporary

employment seems to affect all kinds of labor markets. Additionally, this “contractual”

segmentation had the advantage of enabling us to pinpoint the most vulnerable workers in

the workforce, precisely the workers who suffer from “empirical” temporary employment.

For the U.S. labor market, a labor market with one of the most flexible labor regulations

1This labor market rigidity has been called “Eurosclerosis”. See Giersch (1985). An excellent summary
of the Eurosclerosis process for the different European countries can be found in Bentolila et al. (2020).

2Luis Toharia, pioneer of modern labor economics in Spain, was the first to point out the difference
between “contractual” temporary employment” and “empirical” temporary employment (see Cebrián et al.
(2005)).
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in the world, segmentation has long been documented as in Doeringer and Piore (1970)3.

Since then, the overall description of job turnover and segmentation has remained mostly

unchanged. Very recently, Ahn et al. (2023) find that 55% of workers experience practically

no friction in employment: the primary tier. However, about 14% of workers have high

turnover and high unemployment, absorbing most of the short-term labor market fluctua-

tions at both seasonal and business cycle frequencies. These workers are 10 times more likely

to be unemployed than their counterparts at the primary level. Finally, the remaining 30%

include workers with little connection to the labor market, who experience unemployment

when they enter the labor force from non-participation, but do not share the high rate of

job destruction of workers in the second tier. Likewise, Gregory et al. (2021) identify three

different types of workers in the U.S. labor market: α, β, and γ workers. Workers of the α

type make up more than half of all workers and are the most likely to stay in the same job

for more than 2 years. When these workers become unemployed they typically find a new

job within one quarter. Workers of the γ type account for less than one-fifth of workers,

have a low probability of staying in the same job for more than two years, and face a high

probability of remaining unemployed for more than one year. Workers of the β type fall

between the α and γ workers. Similar findings around the heterogeneity of the U.S. labor

market can be found in Hall and Kudlyak (2019) and Shibata (2019).

Thus, based on the differences in the stable employment status of primary/α workers

there is a great similarity between European temporary workers and the secondary workers

described by Ahn et al. (2023) or the γ workers of Gregory et al. (2021). Identification of

worker types in the U.S. seems more complex than in the European case, where “contractual”

segmentation points out the “empirical” segmentation. In Spain, due to the perceived

“success” of the reform, the distinction of workers as ”temporary” might vanish, even though

they may continue to experience similar levels of job instability.

In most European countries the label “temporary” to a large extent comes from the

3These authors early identified for the U.S., one of the countries with the most flexible labor legislation,
two types of workers: one with high turnover and constant entry and exit into unemployment, and the other
with greater job stability.
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use of temporary contracts. It is worthwhile to briefly examine the notion of a temporary

worker within the context of European legislative frameworks. A temporary worker will

not be hired by the company on a permanent basis (hence the label “temporary”), either

because the contract termination date is known ex-ante, or because the contract links to the

completion of a specific task with limited duration. It is further the case that firing costs are

expected to be higher for workers under open-ended (permanent) contracts. Under these

circumstances, temporary employment has been widespread in many European countries

since the early 1980s. In fact, different countries introduced labor reforms to achieve greater

labor market flexibility by promoting fixed-term contracts, trying to avoid the political

cost for governments of reducing the firing costs of permanent workers4. Furthermore, the

political will to tackle this issue with cost-cutting policies for permanent workers has been

limited or non-existent, even when dual labor markets entail severe structural consequences

for the economy.

Existing literature has identified the lack of productivity growth as a direct consequence

of this segmentation by worker type (see Bentolila and Saint-Paul (1992), Bassanini et al.

(2009), Cabrales et al. (2017), or Cabrales and Hopenhayn (1997)). The prevalence of short-

term temporary contracts reduces the incentives for both workers and employers to invest

in firm-specific human capital5. This paper fits into the literature by exploiting the rela-

tionship between “contractual” temporary employment given by labor market regulation,

and “empirical” temporary employment defined by higher turnover, lower wages and higher

probability of unemployment (see Blanchard and Landier (2002), Cahuc and Postel-Vinay

(2002), Bentolila et al. (2012), Sala et al. (2012), and for Spain in particular Dolado et

al. (2002) and Garcia-Louzao et al. (2023)). By exploiting the relationship between “con-

tractual” and “empirical” temporary employment, we present a new insight: a reduction in

4Dolado (2017) contains the timetable of the reforms in several European countries and Saint-Paul (2000)
on the political economy of the reforms. Boeri (2011) analyzes different reforms carried out in Europe in
recent years.

5Pijoan-Mas and Roldan-Blanco (2022) use data from the Spanish labor market to analyze how the dual
structure of the labor market hinders firm growth, due to the high turnover of temporary contracts, and
reduces productivity.
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“contractual” temporary employment may not effectively address the challenges associated

with “empirical” temporary employment. To do so, we use the Spanish labor reform of

2021, the most successful reform ever in reducing the contractual temporary employment

rate.

To assess the impact of the labor reform, and its effectiveness in reducing “empirical”

temporary employment, we analyzed the daily flows of job creation and destruction, as well

as the duration of the different types of contracts. Conde-Ruiz et al. (2019) have shown how

large spikes in job creation and destruction coincide with the beginning/end of the week

or month. Here, we analyze the same episodic patterns in job creation and job destruction

but compare before and after the reform. Among the set of calendar effects identified, we

only find a significant reduction in the “end of month” effect for job destruction. It is

striking that the temporary employment rate has been reduced by half with no apparent

change in job creation, destruction and duration of employment. This is only possible if

the new contractual modalities exactly replicate the situation of pre-reform workers. In

particular, this might be due to the use of the “Intermittent Open-ended” contract. This

contract is a new, more flexible, open-ended contracting modality in terms of days worked.

The reform has significantly expanded the variety of “Intermittent Open-ended” contract

modalities across all types of activities, including intermittent, part-time, on-call, as well as

contracting, subcontracting, and temporary employment agencies.

This research article makes several contributions to the existing literature. Firstly, it

uses a novel database comprising administrative data that covers the universe of workers

affiliated to the Social Security in Spain. This comprehensive database tracks the creation

and destruction of jobs in recent years. Secondly, our study stands out as the first using

extensive high-frequency data to examine the dynamics of job creation and destruction.

By leveraging real-time data, it offers insights into the immediate labor market dynamics

and sheds light on the nature of precarious work. In particular, fixed-term, short duration

contracts without the inherent delays and limitations associated with conventional survey

data. Thirdly, the findings presented herein provide empirical evidence that the prohibition
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on fixed-term hiring in Spain lacks economic substance, and appears to have little effect

on job creation and destruction, despite a significant reduction in the nominal temporary

employment rate. Fourthly, this research bridges the recent body of literature on labor

market segmentation in the United States with the extensive studies on dual labor markets

in Europe. It demonstrates that the elimination of the “contractual” temporary segment

does not eliminate “empirical” temporary employment, as comparable to the more precar-

ious segment of the U.S. labor market. Finally, our paper is the first to make a complete

assessment of the supposedly most successful labor reform fighting temporary employment

in European dual labor markets.

The paper is organized as follows. Section 2 describes the labor reform. Section 3

describes the data and the main characteristics of daily employment flows and duration

before and after the reform. In this section, we also compute the transition matrices for

workers between the different types of contracts finding an increase in the probability of

becoming permanent. Additionally, we analyze the survival rates in employment before and

after the reform finding an increase in the mortality of permanent workers after the reform.

In Section 4, we use a time series model in which we jointly regress the regular patterns in

job creation and destruction, before and after the reform, without finding statistically large

differences, except for a decrease in the effects associated with job destruction at the end of

the month, which have been reduced. The last section concludes.
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2 The 2021 Labor Reform in Spain

As a result of legislation imposing rigid employment protection for open-ended (permanent)

contracts, dual labor markets appeared in Europe. In response, fixed-term (temporary)

contracts with a greater flexibility and lower costs were introduced and have been extensively

utilized to preserve the competitiveness of companies in an increasingly global economic

environment. Temporary contracts were introduced in Spain with the 1984 labor reform6.

Since then, temporary contracts have been used under additional circumstances, laying aside

the requirement to prove the “temporary” nature of the activity they were intended for7.

Figure 1: Temporary Rate for Spain 1987 - 2023.
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Source: Own elaboration based on data from the Labor Force Survey (EPA). The shaded areas
correspond to recession periods. LR stands for “Labor Reform”.

Before 2021, six labor reforms (1994, 1997, 2001, 2006, 2010 and 20128) were approved

6This reform was enacted in difficult times, with unemployment rate at 21% (above 40% for younger
people) and the inflation rate at 11%. It was a desperate measure of a “transitory” nature, to alleviate the
problems of the labor market in the prelude of joining the European Union in 1986.

7In 2019 (prior to the Covid-19 crisis and the labor reform), there were 19 million workers in the Spanish
labor market, 27.43 million job creations and 26.52 million job terminations during this period. Temporary
employment accounted for 25% of the stock of workers, 85% of the job creation flow and 83% of the job
destruction flow. For more detailed information, refer to Appendix A.

8Conde-Ruiz et al. (2011) analyze the Spanish case and Boeri (2011) the case for a similar labor market,
such as the Italian one.
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in Spain to combat labor market duality. All of these reforms tried to restrict the use of

temporary contracts by raising their termination compensation, limiting their duration or

penalising the roll-over of contracts. In all of these cases, temporary employment remained

more flexible than permanent employment and the duality of the labor market stayed mostly

unchanged, often boosting the turnover of temporary workers. Figure 1 shows the sequence

of reforms and their limited success. Only while entering economic recessions, where tem-

porary employment is mostly destroyed, and the later reform of 2021, seem to have had an

effect in reducing the temporary employment rate. The Labor Force Survey (EPA) indicates

a unique situation after the recent labor reform of a decrease in the temporary employment

rate from 25.0% to around 17%. Although significant drop, this is still above the European

average of 12% in 2022 according to Eurostat.

The 2021 reform is the first that has proven to be very effective against fixed-term

employment9. It was enacted on December 30, 2021 and came into full effect three months

later, on March 30, 2022. The reform has the following key elements: First, project-based

labour contracts have been banned. These were temporary contracts that lasted only until

the associated project was completed10.

Second, in addition to the replacement contract (for maternity, paternity or sick leave), a

single temporary contract has been left in place (the so-called “circumstances of production”

contract, which has a maximum duration of six months and can be extended to one year if

agreed in collective bargaining). This contract is used to face temporary peaks in production.

Third, there have been no changes in the traditional permanent contracts, i.e., the

9Throughout the 2008 financial crisis, Spain experienced a sharp decline in its rate of temporary em-
ployment, a trend that persisted for the following decade, during which the economy tried to revert to its
pre-crisis GDP levels. The temporary employment rate initially dropped from 34.59% in the third quarter
of 2006 to 21.94% by the first quarter of 2013. Although it rised slightly in the subsequent period of eco-
nomic recovery, it eventually leveled off at approximately 26%. This structural decline in the temporary
employment rate was explained by a structural change in Spain’s economic growth model. Prior to the
financial crisis, the construction sector represented around 12% of the employment of the economy, employ-
ing approximately 2.5 million workers, driven by the real estate bubble. However, nowadays, this sector
constitutes 6.5% of the employment, providing jobs for approximately 1.3 million workers (for more details,
see Bonhomme and Hospido (2017)).

10These were typically the longest duration temporary contracts, used in the construction sector and in
contracting and subcontracting, that is, when providing services to other (bigger) companies.
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Spanish labor market continues to have a segment of workers that is highly protected against

dismissal compared to other segments.

Fourth, the use of the “Intermittent Open-Ended” contract has been made more versatile,

enabling its widespread use across a diverse range of situations. This contract is defined as

a permanent contract, although this contract will be used for intermittent, seasonal work,

temporary employment agencies or in contracting and subcontracting. That is to say, it can

be used for days, weekends, months, quarters, years, or any specific period. Even though it

is an open-ended contract, these contracts are very flexible and precarious11.

Finally, a key fact of this reform is the lack of changes in the traditional structure of

permanent contracts. The result of this is the Spanish labor market maintaining a segment

of workers who enjoy significantly higher protection against dismissal than others. Thus, the

reform achieves less temporary contracts and more permanent contracts, but many of them

through the addition of the “Intermittent Open-Ended” type as an alternative to temporary

flexibility. In this sense, the 2021 labor reform has been labelled as a success because the

“contractual” temporary employment rate has fallen in this occasion very significantly for

the very first time after more than 40 years of attempts. However, as we will see in Sections 3

and 4, despite a substantial decrease in temporary employment, precariousness and limited

employment stability have hardly changed.

3 Employment Flows in Social Security Affiliation

This paper utilizes data from the Spanish Social Security affiliates registry, an administrative

source that compiles daily records of each worker’s social security contribution episodes in

the Spanish economy. This data set provides extensive details on both the hiring and

termination of workers’ contracts. Furthermore, the Social Security records provide insights

into the employee’s profile, including the type of labor contract they hold (Permanent,

11The new Intermittent Open-Ended contract is sufficiently flexible that it could in the limit resemble the
zero-hours contracts that are emerging in Europe. For an analysis of the effects of zero-hours contracts in
the UK, see Dolado et al. (2021).
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Temporary, Intermittent Open-Ended or Other), sectoral classification (four digit NACE

Rev.2), gender, age, geographic location, regime (that allows us to identify self employed

workers) and contribution account (that can be interpreted as the firm ID they are working

for) during the reference month. Moreover, this database uniquely enables the tracking of

job creation and destruction flows in the labor market with a significantly reduced time lag

compared to other micro databases or surveys. It is important to highlight that, to the best

of our knowledge, this dataset is being utilized for the first time in any publication.

Figure 2: Daily Temporary Rate for Spain.
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Notes: Shaded area represents the transitory period of the law. Dashed line indicates the Covid-
19 lockdown started. The temporary employment rate is calculated by taking the percentage of
social security affiliations under temporary contracts in relation to the total number of employment
contracts.

Exploiting these Social Security records, we have constructed a daily aggregate series

analyzing employment stocks and flows covering the period from January 1, 2017 to March

31, 2023. The formulation of these time series facilitates a granular and daily assessment of

the effects of the reform. This methodology, which emphasizes the analysis of high-frequency

data, is mainly influenced by the recent proliferation of ultra-short-term labor contracts in

Spain, which the latest labor reform is attempting to mitigate12. This approach contributes

12For instance, on an average day in 2022, over 19 million individuals were employed in the Spanish
labor market. During that year, nearly 24 million jobs were generated while 21.5 million positions were
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significantly to the understanding of the dynamics of the Spanish labor market and policy

effects. As exemplified in Figure 2, it highlights the effectiveness of the 2021 labor reform in

combating temporary employment, even during the transition period leading up to its full

implementation.

3.1 Job Creation, Job Destruction and Employment Duration

In a similar way, Figures 3(a) and 3(b) represent job creation and destruction flows on a daily

basis. The highest peaks correspond to the beginning/end of month job creation/destruction

effects. The lowest peaks correspond to the beginning and end of week effects. It is difficult

to appreciate shifts in the time series’ flow pattern, beyond the significant drop in flows

from the closure by Covid-1913. The thirty-day moving average illustrates the extent to

which job creation and destruction in 2022 closely resembles that observed in 2021. This

is despite the implementation of labor reform in one instance, and economic recovery from

the pandemic in the other. However, the corresponding peaks at the end of the month seem

to have been reduced since the reform was implemented, as we will show in Section 4.

Consequently, a significant drop in the temporary employment rate with hardly any

impact on daily job creation and destruction implies that employment duration and turnover

may not have been affected. Figure 4 represents the average duration in employment for

the new terminations14, and there does not seem to be major differences in the duration

of contracts before and after the labor reform. However, in Figure 4 we see two significant

changes in duration: i) the first one after the Covid-19 pandemic; and ii) another one in

December 2022. The pandemic had sizeable effects in the labor market: more than one

million temporary contracts were destroyed, some companies closed and also laid off their

permanent workers (some of these workers decided to retire). All of this caused the duration

terminated. The main descriptive statistics of the Spanish labor market can be found in Appendix A.
13During the Covid-19 furlough schemes had massively introduced (ERTEs, by their Spanish acronym)

to support the employment and firms. For a detailed analysis of this ERTEs mechanisms see Dolado et al.
(2023)

14Appendix B, Figure A.1(b) represents the duration in unemployment for the new worker hires (i.e. for
each new hire how long they had been unemployed before a new contract).
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Figure 3: Daily flows in job Creation and job Destruction
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Notes: Shaded area represents the transitory period of the law. Dashed line indicates the Covid-19
lockdown started.

of the jobs destroyed to rise significantly before stabilizing at a higher level of duration than

before the pandemic, which does not seem to have been affected by the labor reform. The

increase in job duration observed in December 2022 has an entirely different explanation,

linked to the substantial rise in the number of workers retiring during that month. Naturally,
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Figure 4: Daily flows in Employment Duration.
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Notes: Shaded area represents the transitory period of the law. Dashed line indicates the Covid-19
lockdown started.

the jobs ending due to retirement typically have a significantly longer duration. The reason

behind the surge of workers opting for early retirement in the last week of December is

attributed to the pension revaluation policy. As of January 1, 2023, all existing pensions

were adjusted to reflect the average inflation rate of 2022, which was 8.5%. This adjustment

surpassed the deductions applied for early retirement. Therefore, the incentive to retire

earlier was clear. After that peak in December 2022, the average duration returned to

previous levels.

3.2 Daily Flows by Type of Labour Contract

The sharp drop in the temporary employment rate seen in Figure 2 has been made possible

by the large conversion of fixed-term contracts into open-ended contracts. Specifically, as

we can see in Figure 5(a), the number of fixed-term contracts has fallen significantly and at

the same time the number of regular open-ended contracts and Intermittent Open-Ended

contracts has risen. Self-employed workers have remained practically unchanged after the

reform.
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Figure 5: Daily Social Security Affiliation per type of contract
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It is worth highlighting, as can be seen in Figure 5(b), that the transition of employment

between fixed-term and open-ended contracts has also taken place among part-time workers.

We have seen how the increase in open-ended contracts has not led to an improvement

in employment stability, and this is only possible because the combination of open-ended
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contracts (ordinary and Intermittent Open-Ended) replicates in a similar way the daily

patterns of job creation and destruction of fixed-term contracts that have been banned with

the labor reform.

Figure 6: Employment duration of the destroyed Jobs - Moving average 30 days.

1000

1500

2000

100

150

200

250

300

2018 2020 2022
Date

N
um

be
r 

of
 D

ay
s

Total (Right-axis) Permanent

(a) Permanent Workers

100

200

300

2018 2020 2022
Date

N
um

be
r 

of
 D

ay
s

Total Temporary Intermittent Open-Ended

(b) Temporary and Intermittent Open-Ended Workers
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lockdown started.

In Figure 6(a), we see that the average duration of traditional open-ended contracts has
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notably decreased since the reform. This suggests a significant increase in the turnover of

open-ended contracts, implying that companies are likely using them for shorter duration

positions. It is crucial to emphasize that if termination takes place before the relationship

between the worker and the company is consolidated over time, the cost of termination,

both in days and in terms of legal uncertainty, is still low15.

In Figure 6(b) we analyze the average duration of temporary contracts and intermittent

open-ended contracts destroyed each day. The new intermittent permanent contracts created

after the reform are much more precarious than the previous ones, and their duration is now

less than half of what it was before. Despite this, a positive aspect is that with this type

of arrangement there are episodes of activity and inactivity under the same contract, which

obliges the company and the worker to maintain a link that did not exist before. But,

when assessing stability based on actual days worked, it is lower than before the reform.

Intermittent Open-Ended contracts provide companies with the flexibility to align work

schedules with current demand, enabling quick adjustments to business needs. However,

this flexibility also means that workers assume all the risk of downtime.

Finally, the duration of fixed-term contracts has hardly changed. One plausible explana-

tion is that the disappearance of long-term fixed-term contracts (prohibited by the reform)

and very short-term fixed-term contracts (penalized by the reform and replaced by Inter-

mittent Open-Ended contracts that are much more attractive to companies) has caused the

average duration, due to the composition effect, to have hardly been affected16.

3.3 Transitions and Survival Rates

To understand the significant shift occurred between types of labour contracts (Permanent,

Temporary and Intermittent Open-ended) after the labor reform, Tables 1 to 3 represent

15As previously mentioned, the increase in the graph’s duration for workers with open-ended contracts
terminated in December 2022 can be attributed to a surge in retirements driven by the perverse incentives
resulting from the substantial pension revaluation due to the significant inflation spike in 2022.

16In Appendix B we have represented the changes in durations according to age range. Figure A.2
illustrates that in the age groups with the highest levels of precariousness, i.e., those corresponding to the
youngest groups, the reform does not seem to have any impact.
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the transition matrices between the different types of contracts. In Table 1, we select

permanent workers in March of each year and observe the type of contract they have in

March of the following year. In Tables 2 and 3 we do the same exercise for temporary and

permanent workers, respectively. The main results are as follows. First (see Table 1), for

permanent contracts there are hardly any changes with the reform and 90.0% of workers

with permanent contracts remain with a permanent contract one year later. Second (see

Table 2), the percentage of workers with a temporary contract who after one year have a

permanent contract increases: before the reform they were around 18% and after the reform

they are 33.16%17. Furthermore, the percentage of workers who after one year go from a

Temporary contract to an Intermittent Open-ended contract increases from 1.5% to 9.16%.

Finally (see Table 3), the percentage of Intermittent Open-ended workers who after one

year move to a Permanent contract increases from 3.17% to 17.14%, although it is true

that before the reform, in December 2021, there were only 534 thousand workers with an

Intermittent Open-ended contract (2.5% of the total).

Year Permanent Int. Open-Ended Other Temporary Out
2017 89.42 0.09 1.02 3.96 5.52
2018 89.06 0.10 1.04 4.20 5.60
2019 88.77 0.12 1.09 3.96 6.06
2020 89.91 0.10 0.87 3.21 5.91
2021 90.12 0.16 0.93 3.18 5.61
2022 90.15 0.66 1.08 1.76 6.35

Table 1: Permanent worker

To complement this analysis we will compute the survival rates of contracts before and

after the reform for the period 2017-2023. The left column of Figure 7 shows the survival

rates for the stock of workers and the right column represents the survival rates for the new

contracts created from March of each year. The main result is that the survival probability

worsens significantly after the reform for permanent contracts (both in the stock and in

new contracts). It is interesting to remark that the year where the survival of permanent

17This percentage is 31.84% if we consider only ordinary permanent contracts. That is to say, without
considering permanent contracts in the construction industry which, as we have indicated above, have a
different legal regime for dismissal.
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Year Permanent Int. Open-Ended Other Temporary Out
2017 16.22 1.41 3.18 61.43 17.76
2018 18.26 1.58 2.93 59.31 17.92
2019 17.25 1.48 3.33 57.68 20.26
2020 14.73 1.22 2.87 58.92 22.26
2021 22.85 3.28 4.13 52.70 17.05
2022 33.16 9.16 3.68 36.03 17.98

Table 2: Temporary worker

Year Permanent Int. Open-Ended Other Temporary Out
2017 4.37 77.90 1.64 7.06 9.02
2018 4.54 73.74 1.67 7.68 12.37
2019 4.36 73.96 2.07 7.60 12.01
2020 3.17 68.10 1.92 7.44 19.36
2021 6.13 75.94 2.38 6.09 9.46
2022 17.14 64.10 2.62 3.45 12.68

Table 3: Intermittent Open-Ended worker

contracts was the highest corresponds to 2020, where all of these contracts were protected

with ERTE (furlough schemes introduced during Covid-19). For temporary and Intermittent

Open-ended contracts there is hardly any change in the survival rate after the reform.

In summary, on the one hand, the probabilities of transition between contracts tell us

that the security of workers has improved, since the percentage of temporary workers (and

to a lesser extent Intermittent Open-ended workers) who one year later have an open-ended

contract has increased. However, survival rates after the reform have fallen for permanent

contracts. Therefore, a standard analysis can not determine what is the final impact of the

reform on the stability of workers.

18



Figure 7: Survival Rates per type of contract.
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4 Calendar effects in daily Job Creation and Job Destruction

In this environment of job creation and job destruction flows, it is important to consider the

lack of consistency inherent in the episodic nature of hiring. In Figures 3(a) and 3(b) we

observe that large peaks are systematically repeated on the first day of the month for job

creation and on the last day of the month for job destruction. We also observe smaller peaks

on Mondays for creation and Fridays for destruction. These peaks can be associated with

the following calendar effects: i) Monday and Friday effect, jobs are created on Monday to

be destroyed on Friday, ii) weekend effect, jobs are created on Saturday to be destroyed on

Sunday, and iii) beginning and end of month effect, jobs are created on the first day of the

month to be destroyed at the end of the month.

Although it could be discussed that part of an episodic nature corresponds to seasonal

frictions, it is important to highlight that this episodic nature is also the direct result of

institutional effects on the labor market. As previously shown in Conde-Ruiz et al. (2019),

these peaks that we call calendar effects are the ones defining the creation and destruction

flows in the Spanish labor market. These effects also represent a direct relationship with

fixed-term contracting. Fixed-term employment has larger job creation and job destruction

effects than permanent employment. Higher patterns of job creation and destruction should

be understood as less job stability. The workers who suffer most from these effects are those

who move in and out of employment on a regular basis.

The empirical strategy followed in this paper is whether the 2021 reform, which has re-

duced the fixed-term rate by half, has had a statistically significant impact on these calendar

effects on job creation and destruction. As Figure 8 shows (and similarly for job destruction,

Figure A.3 in Appendix C), and as we will show more formally in Section 4.1, these episodic

frictions reflected in the calendar effects, seem to have been directly transferred to the new

fixed-term contract types. These modalities have absorbed the volatility of job creation and

job destruction that was previously concentrated only in fixed-term employment.
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Figure 8: Share of job Creation per type of contract
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4.1 The time-series model for daily data

In this section, we introduce our time series model designed to examine if calendar effects

remain consistent or have experienced substantial changes as a result of the labor reform.

Our analysis requires daily frequency data to accurately assess the extent of these peaks (the

“calendar effects”), both pre- and post-reform. Utilizing data at any other frequency would

limit our understanding of potential changes in the patterns of job creation and destruction.

In order to deal with coexistence of multiple seasonal components (weekly, monthly and

even yearly) together with the complex structure of the calendar, we use trigonometric sea-

sonal components to adjust the seasonality. Note that the monthly and annual components

have fractional periodicities (not all months and years have the same number of days) al-

though weeks always have 7 days. These fractional periodicities require the use of a more

parsimonious approach, a trigonometric representation of seasonal components based on

Fourier series (see Harvey (1990) and West and Harrison (2006)). This technique accom-

modates seasonal patterns of varying frequencies (including non-integer ones like monthly)

which enables the correction of weekly, monthly, and annual patterns in high-frequency data.

Consequently, in a similar way to Livera et al. (2011), we can now specify a deterministic,

harmonic seasonal, and autoregressive time-series model for all the flow variables of interest,

that is18:

log (flowt) =
∑C

j=1 βj ξt xj,t +
∑2C

j=C+1 βj (1− ξt)xj,t + βC19 x
C19
t + βE xE

t +mt + εt, (1)

where the (log) “flow” variable can be either job creation (JC) or job destruction (JD),

and the first block of regressors, xj,t, is a set of dummy variables that cover all relevant

calendar effects, C (Monday and Friday effects, Weekend Effect, and Beginning and End of

Month effects), at day t.

In order to account for the labor reform we use ξt as a dummy variable that takes

18Other examples of the use of this strategy to adjust high-frequency data in economics include Auerbach
and Gorodnichenko (2016), Choi et al. (2022), or Cuevas et al. (2021)
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value one on all dates before January 1st, 2022. Therefore, for each calendar effect, C, we

estimate parameters βj, for j = 1, ..., C, before the labor reform, and parameters βj, for j =

C + 1, ..., 2C, afterwards. There are further specific dummies for Covid-19, xC19
t , and for

the Easter period each and every year, xE
t .

To complete the model, we specify the harmonic part, mt, which can be written:

3∑
i=1

J∑
k=1

[
γj sin

(
2 k π t

mi

)
+ ϕj cos

(
2 k π t

mi

)]
,

where estimated periods for the seasonal components are m1 = 7; m2 = 30.44; and m3 =

365.25; as corresponds to a week, a month and a year. J is the estimated number of

harmonics of each seasonal component.

Finally, εt accounts for the autoregressive part according to

εt =
θ(L)

φ(L)
at, at ∼ N(0, σ2

a),

with polynomials θ and φ in the lag operator, L, and a white noise process, at.

4.2 Calendar effects and the labour reform

This section outlines the estimated impacts of calendar effects prior to and following the

reform. We identify up to five significant calendar effects, namely: Monday and Friday

effects, Weekend Effect, and Beginning and End of Month effects. Also, we identify two

significant seasonal effects, which are associated, first, to the Easter period: each and every

year Thursday to Sunday; and secondly, and more significantly, to the Covid-19 episode.19

Table 4 reports the estimation of the model. Clearly, and despite the huge reallocation

from fixed-term to open-ended contracts seen in data after the reform, calendar effects in job

Creation (JC) have not significantly changed, except for a slight change in the beginning of

month effect, which makes it more episodic. To interpret the coefficient, before the reform,

19The treatment of outliers during Covid-19 deserves further consideration, as discussed, for instance, in
Conde-Ruiz et al. (2020)
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Table 4: The time series model for job creation and destruction before and after the labor
reform

Job Creation Job Destruction

Effect Before After Before After

Monday 1.1088∗∗∗ 1.0973∗∗∗ -0.1509∗∗∗ -0.1546∗∗∗

(0.0468) (0.0587) (0.0412) (0.0603)
Friday -0.2139∗∗∗ -0.2236∗∗∗ 0.6137∗∗∗ 0.5941∗∗∗

(0.0531) (0.0737) (0.0429) (0.0577)
Weekend -0.5042∗∗∗ -0.5261∗∗∗ 0.1057∗∗∗ 0.09∗∗

(0.0359) (0.05783) (0.0259) (0.0429)

Beg of Mth 1.4525∗∗∗ 1.5676∗∗∗ -0.1122∗∗∗ -0.0139
(0.024) (0.0378) (0.0236) (0.0686)

End of Mth -0.1659∗∗∗ -0.2169∗∗∗ 1.8526∗∗∗ 1.5484∗∗∗

(0.0342) (0.0714) (0.02) (0.0355)

Easter -0.4188∗∗∗ -0.2596∗∗∗

(0.036) (0.0653)
Covid-19 -0.3287∗∗∗ -0.2204∗∗∗

(0.0815) (0.0653)

Standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01.

a typical day at the beginning of the month had on average about 145% more creations

than a normal day. After the reform, it became about 157%, resulting in a 12% increase

in job creation at the beginning of the month. Likewise, calendar effects in job destruction

(JD) remain mostly unchanged, except for a reduction in the end of month effect after the

reform, going from 185% to 155% of jobs destroyed on average compared to a regular day

of the month.

Our results show that, in aggregate terms of job creation and destruction, the labor

reform has had no impact on Monday, Friday or weekend effects, while there has been an

increase in the beginning-of-month effect on hiring. Consequently, we might anticipate a rise

in job losses at month’s end to balance this increase. However, a substantial decline in job

destruction in the end-of-the-month effect is observed. This may be due to the use of a new

hiring modality that is more flexible and open in terms of days worked, making it easier for
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companies to adapt the flow of job destruction to their needs, which is a positive result of

this labor reform. For illustration, before the reform, companies used temporary contracts

of one month and therefore had to destroy the contract on the last day of the month to make

a new contract on the first day of the following month. Now, with Intermittent Open-ended

contracts they can adapt to the demand to end the contract. However, this decrease in the

end-of-the-month job destruction effect could also indicate that we are in a phase of net job

creation that may be influencing these changes.

To complement these results, we estimate calendar effects by type of labour contract for

both creation (JC) and destruction (JD). The results can be found in Tables A.2 and A.3

in Appendix E. The most significant changes for JD are two (see Table A.3). End-of-month

effects on destruction for all types of contracts decreased, consistent with the aggregate

economy. For the case of creation (JC) by type of contract, the most significant effect occurs

at the beginning of the month, which falls for permanent contracts and Intermittent Open-

ended contracts, but increases for temporary contracts. The calendar effect corresponding

to weekends has been reduced for temporary contracts, but this effect has increased for

Intermittent Open-ended contracts. This is logical, since by restricting and making the

use of very short-term temporary contracts more expensive, firms increased their use of

Open-ended contracts.

4.3 Sectoral Decomposition of the Calendar effects

A key question is whether these consistent calendar effects have been uniformly spread

across sectors both before and after the reform. In order to better understand the effects

of this reform in aggregate terms, Figure 9 shows the fixed-term employment rates for the

different sectors between 2022Q1 and 2023Q1.

In accordance with the previous findings, temporary employment rates across all sectors

of the Spanish economy have decreased. Despite significant differences across sectors, the

variation in the reduction of temporary employment appears to be associated with the initial

levels specific to each sector. Sectors with strong affiliations to the Public Sector, such as
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Figure 9: Daily Temporary Rates per Sector. 2021 vs 2022
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Healthcare, or Defense and Public Administration, show only slight changes in their rates of

temporary employment. This can be primarily attributed to the regulatory hurdles inherent

in the process of transitioning temporary workers into permanent roles within the framework

of public-sector recruitment protocols.

Figure 10 shows the main estimates before and after the reform compared to the 45
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Figure 10: Calendar Effects before and after the Labor reform.
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degree line. In all of the cases, a confidence interval for the pair of estimates is computed as

the ellipse with radius given by the 95% confidence region for the estimate before and after

the reform20 .

The top left figure shows the impact of the Monday effect on job creation, while the top

right shows the Friday effect on job destruction. In both cases, all sectors are around a 45-

degree diagonal line, indicating that the reform has had little or no impact on these effects.

Regarding the weekend effect on both job creation and job destruction, the distribution

pattern appears similar. However, there is a greater variability among the different sectors

when compared to the Monday and Friday effects.

Finally, the most significant changes pre- and post-reform occur in the beginning and

end-of-month effects, as shown in the bottom figures of Figure 10. While there is a marginal

increase in the beginning-of-month effect on job creation in many sectors, the main vari-

ation after the labor reform is observed in the decrease of the end-of-month effect on job

destruction. As illustrated in bottom right figure, the majority of sectors show a moderate

reduction in job terminations the last day of the month21. The observed decline in the

end-of-month effect could be attributed to a shift from traditional one-month fixed-term

contracts, which are typically established at the start of the month and conclude at its end,

to the utilization of ”Intermittent Open-Ended” contracts. These flexible contracts accom-

modate real-time business needs, moving away from the previously rigid monthly scheduling

structure.

20See Appendix D for comprehensive details on the calculation of confidence regions and associated p-
values. Additionally, Appendix F presents the test of parameter equality for each effect, comparing periods
before and after the labor reform.

21The graph shows a clear outlier in the end-of-the-month destruction, corresponding to the postal and
courier activities sector, where the end-of-month effect has dropped significantly from 322% more job de-
struction in a last day of month compared to the average to 114%. The explanation is a little more specific.
In addition to the end-of-month effect, this is the sector in which the “rider” (i.e. couriers of the new
delivery platforms, mainly in the cities) participate. Despite the various reforms to convert these workers
into salaried workers, the fact is that after the labor reform and given the restriction of fixed-term contracts,
most of them have become self-employed. Self-employed workers have hardly any calendar effects on their
creation and destruction as we saw in Conde-Ruiz et al. (2019).
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5 Conclusions

The 2021 labor reform has proven to be the most successful policy fighting the dual nature of

Spain’s labor market, even drawing attention from other European nations facing analogous

dual labor market challenges22.

Using a novel database covering all daily Social Security records, we conduct the first

evaluation of the labor reform implemented in Spain in 2021. The primary finding of this

study indicates that while the reform has proven very effective at reducing the “contractual”

temporary employment rate, it has not proven successful in mitigating labor instability or

reducing “empirical” temporary employment.

In our opinion, if the goal is to reduce not only ”contractual” temporary employment

but also “empirical” temporary employment, it is necessary to accompany the prohibition of

fixed-term contracts with an increase in the flexibility of all open-ended contracts (including

ordinary open-ended contracts)23. Ending “empirical” temporary employment , defined by

high turnover, lower wages, and a high probability of unemployment, requires a more am-

bitious reform to end the dual labor model. Making permanent contracts more attractive

to companies will help to change the production model towards less seasonal or temporary

activities with greater value added. Nevertheless, ending “contractual” temporary employ-

ment is a good first step towards ending “empirical” temporary employment.

The strategy followed by the Spanish reform was to drastically restrict the use of fixed-

term contracts without any variation in the flexibility of regular open-ended contracts.

However, in order to avoid a decrease in flexibility, the reform has encouraged the use of

other new variations of permanent contracts that offer less stability, like the “Intermittent

Open-Ended” contract. These new contract types, despite being labeled as open-ended, do

22See for example the article in the Financial Times of 4th April 2023 “How Spain has taken on the
problem of precarious work”.

23In other words, moving towards a framework of “flexicurity” where the job is no longer protected (once
the worker obtains an open-ended contract) to one where the worker is protected, with active and passive
labor policies, if unfortunately the worker is dismissed because the job is no longer economically viable. See
Boeri et al. (2012) for an analysis of the political economy behind the “Flexicurity” model.
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not offer the same level of job security as traditional open-ended contracts. This situation

has led to a substantial shift between contract types, resulting in a notable decrease in

the rate of fixed-term contracts without much improvement in job duration or stability for

workers.

In this regard, the conversion of fixed-term workers into permanent workers has increased

(into both the traditional permanent contract and the Intermittent Open-ended). Consid-

ering that permanent workers’ contracts offer greater legal stability and entail higher termi-

nation costs compared to temporary contracts, there should theoretically be an increase in

worker stability. However, the situation proves to be more complex than it initially appears.

On the one hand, we have seen a large increase in the mortality rate of ordinary permanent

contracts after the reform, many of which were destroyed during the trial period24 where

there is no termination cost. On the other hand, the Intermittent Open-ended contract

is an open-ended contract that has a termination cost that is higher (apart from having

greater legal protection) than a fixed-term contract. Nonetheless, due to the very short

and intermittent nature of these contracts, a significant portion will likely end in voluntary

termination without incurring termination costs.

There are several lessons to be drawn from the Spanish labor reform. Firstly, the new

labor framework allows a different composition of contracts to create an exact replication

of the previous situation in terms of labor stability for workers. Hence, in aggregate terms,

the labor market does not exhibit the anticipated changes in job duration as a result of the

decline in temporary employment. However, we do observe how the new contractual types

are adapting to seasonal or intermittent activities, achieving the same outcomes as before

the reform.

Secondly, we have seen how the temporary employment rate, which was the main indi-

cator for measuring labor precariousness in countries with a dual labor market, is no longer

a good indicator as it has lost the ability to observe this segment of workers. Certainly,

24The length of the trial period is decided by collective bargaining, and can be as long as more than 1
year.
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we must look for other ways of measuring precariousness that go beyond the label of the

contract, such as the duration of the contracts.

Finally, it is important to emphasize that even if this article analyzes the aggregate daily

job creation and destruction in the Spanish labor market before and after the 2021 labor

reform, for a fairer and more complete evaluation of the reform, it is necessary to study

two aspects: i) wait a few years after its approval to see how the trends highlighted in this

article will be consolidated and ii) a more detailed description of the characteristics and the

employment history of the workers.
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Appendix

A Aggregate Employment Data

Social Security Registers. Daily flows are constructed from the starting date and the

termination date of all employment spells in the universe of Social Security registers, 2017-

2023. The data includes both employed workers and self-employed. It is for this reason that

we refer to these employment data flows as creation and destruction. We use the number

of daily new registrations (number of de-registrations) to Social Security. We interpret

the number of new registrations as job creation and the number of de-registration as job

destruction. It is important to stress that the registers dates occur each and every weekday.

Table A.1: Yearly Employment Statistics

Year Average % Temp. Jobs % Temp Jobs % Temp.
Affiliation Created Destroyed

2017 18,048.69 25.71% 26,188.91 85.23% 25,197.09 83.00%
2018 18,580.44 25.57% 27,140.80 84.38% 26,237.07 82.17%
2019 19,045.44 25.11% 27,428.25 84.85% 26,522.39 82.72%
2020 18,643.30 23.00% 19,498.35 83.18% 19,423.01 79.62%
2021 18,871.72 22.54% 23,488.79 83.75% 22,290.47 81.06%
2022 19,342.76 15.78% 23,919.87 58.11% 21,610.26 61.78%
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B Daily flows in Employment and Unemployment Duration

Figure A.1: Daily flows in Employment and Unemployment Duration
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Figure A.2: Employment duration by Age Group.
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C Share of Job Destruction per type of Contract

Figure A.3: Share of job destruction per type of contract
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D Comprehensive Calendar Effects

Figure 10 report all estimated calendar effects as pairs before and after the reform for

the aggregate economy. Confidence regions for the pair of estimates before and after the

reform, as depicted in the figures, are computed as follows. First, consider equation (1)

in Section 4.1. For each and every calendar effect, we obtain maximum likelihood OLS

estimates β̂ = {β̂i, β̂j} for i, j before and after the labor reform, together with σ̂2
u variance

of the error term in eq. (1) and parameter variance-covariance matrix V̂ ar(β̂). Let R be an

orthonormal basis in Rk. Then, a confidence region for selected parameters {βi, βj} is:

{
(βi, βj) ∈ R2 :

[
R (β − β̂)

] [
R (X ′ X)−1R

]−1
[
R (β − β̂)

]
≤ σ̂2

u kKα

}

where Kα = Fk,T−k(α), for k = 2 and Snedecor’s F . Define S = (X ′ X)−1 and Σ̂ = σ̂2
u S.

Then, the frontier of the confidence region for parameters {β̂i, β̂j} is given by the ellipse:

a11 β̃
2
i + a22 β̃

2
j + 2 a12 β̃i β̃j = 2Kα

with β̃ = β − β̂, and matrix A:

A ≡

 σ̂2
i σ̂ij

σ̂ij σ̂2
j


−1

=

a11 a12

a12 a22

 .

Consider symmetric A = M ΛM, with Λ diagonal. Then β̃ A β̃ = 2Kα can be written:

(x̃, ỹ) Λ

x̃

ỹ

 = 2Kα with

 x̃ =
√

2Kα

λ1
cos (t)

ỹ =
√

2Kα

λ2
sin (t)

, t ∈ [0, 2π] , and Λ =

λ1 0

0 λ2

 ,
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and consequently,

 βi = β̂i + u1 x̃+ v1 ỹ

βj = β̂j + u2 x̃+ v2 ỹ
, with M =

u1 v1

u2 v2

 in A = M ΛM, with M−1 = M,

define the confidence region for values t ∈ [0, 2π] .
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F Sectorial Comprehensive Calendar Effects

For each effect j(j =Monday effect, Friday effect, first of the month effect, end of the month

effect, weekend effect) we perform the test of equality of parameters for each effect before

and after the labor reform. Suppose that β̂j
b is the parameter estimated for the j effect

before the labor reform, and β̂j
a is the parameter estimated for the j effect after the labor

reform.

The hypothesis testing is as follows:

H0 : β
j
b = βj

a

H1 : β
j
b ̸= βj

a

The test statistic is defined as:

t =

∣∣∣β̂j
b − β̂j

a

∣∣∣√
V̂ (β̂j

b ) + V̂ (β̂j
a)− 2 ˆcov(β̂j

b , β̂
j
a))

∼ td.o.f

under H0, where V̂ corresponds to the estimated variance, and ˆcov the estimated covariance.

In Figures A.4 and A.5 for job creation, and Figures A.6 and A.7 for job destruction, we

calculate the p-values of this test defined as p − value = 2 [1− F(t)] where F(t) is the

distribution function of a Student’s t evaluated on the computed test statistic.

In the table we shade with light gray the p-values between 10% and 5% (i.e., we reject

the null hypothesis of equality of parameters at 10%); with gray the p-values between 5%

and 1% (i.e., we reject the null hypothesis of equality of parameters at 5%); and, finally, we

shade with dark gray the p-values below 1% (i.e., we reject the null hypothesis of equality

of parameters at 1%).
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Figure A.4: Test for equality of parameters for each effect before and after the labor reform
- Job creation I.

Notes: light gray the p-values between 10% and 5%; with gray the p-values between 5% and 1%;
and, finally, we shade with dark gray the p-values below 1%.
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Figure A.5: Test for equality of parameters for each effect before and after the labor reform
- Job creation II.

Notes: light gray the p-values between 10% and 5%; with gray the p-values between 5% and 1%;
and, finally, we shade with dark gray the p-values below 1%.
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Figure A.6: Test for equality of parameters for each effect before and after the labor reform
- Job destruction I.

Notes: light gray the p-values between 10% and 5%; with gray the p-values between 5% and 1%;
and, finally, we shade with dark gray the p-values below 1%.
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Figure A.7: Test for equality of parameters for each effect before and after the labor reform
- Job destruction II.

Notes: light gray the p-values between 10% and 5%; with gray the p-values between 5% and 1%;
and, finally, we shade with dark gray the p-values below 1%.
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