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sickness absence spells. Ziebarth and al. (20tDhase the

Abstract—This paper evaluates an expansion of employefeform effects of a reduction from 100% to 80% iattory

mandated sick leave insurance in the French praeteor that
took place in 2008. The reform is two-folded: theximal
employer waiting period to benefit from complementa
payment from the employer was reduced from 10 uays
and the minimum required tenure to be entitled f@years to
1 year. We use a difference-in-differences methodvhich
control groups are defined according to the callect

sick pay levels on sickness absence behavior.riibasure
increased the proportion of employees having zexgs tbf
absence between 6 and 8%.

Il. LITERATURE

bargaining agreement (CBA) employees belong toeedd The determinants of sickness absence are potgntiall
thanks to complementary insurance provided by CBAgymerous and vary greatly over the publicationsithestatus,

employees were not affected the same way by tloemef

We find global significant positive effect of theform but
with great variations according to employees’ gended
category. The reduction of minimum tenure requineimeas

gender, income level, working conditions and sicene
insurance. Economic research on absenteeism cgrobped
into three categories (Afsa and Givord, 2009), Hredclassic
work-leisure trade-off is the simplest model (Alleb981),

concentrated on a less numerous group but had gemigyith the drawback that incentives are supposedbemsally

impact from the affected individuals viewpoint thdahe
waiting-period fold of the reform.

|. INTRODUCTION

monetary. Employees seek to maximize their utiflityction
under budgetary constraints. Periods of absenteesen
adjusted according to the loss of earnings and icaipé
monetary penalties. This result is confirmed byeampirical
study conducted on French medico-administrativea dat
showing that an employee’s current wage has a ivegeftfect

Sickness insurance aims at protecting employeesnstga On the duration of sick leave and that high wageeases over

income losses due to workplace absence. In Fraroeind
one fifth of workers take absence spells each yEae. total
sick leave payments by the social security amoutbe8.4
billion euros in 2007 and 6.2 billion euros in 2012
contributes to several issues related to labor etasktcomes
(like labor costs and productivity) and health omes. The
duration and frequency of sick leave spells arecbef great
interest in health politics decision making. Thappr studies
the effect on the duration and frequency of sigkéespells of
a 2008 reform that expanded the generosity of sig&n
insurance benefits and reduced the requiremeitits emtitled.

Several empirical studies suggest that the gerigro$ithe
paid sick leave is related to the frequency anétitum of sick
spells (see for example Johansson and Palme (¥6eé&he
Swedish case and Frick and Malo (2008) for intéonat
comparisons). More recently, Ziebarth and al. Q0have
assessed the impact of a German reform on thelesdsle’s
employees’ behavior. That reform increased the ratmg
sick leave benefits from 80% of the wage to 100%e main
result of the paper is that expanding the gensgrasisickness
insurance system increases the frequency and dorat
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the long term tend to reduce sick leave duratiomragnmen

and increase duration among women (Ben Halima and

Regaert, 2013).

Certain studies have placed the emphasis on tted déwork
effort supplied by the employee with work attendaras a
modality. In the absence of information on an Ergp#is
health status, the work effort supplied can berprted in
terms of moral hazard. In this context, a reductiosickness
insurance coverage levels (wage-replacement radielces the
rate of absenteeism. Studies in the second grollpwfo
Shapiro and Stiglitz’'s (1984) model, which distirgies the
utility of work attendance from the utility of naattendance.
Employees choose the level of effort guaranteeingneome
level that maximizes their utility. Absenteeism c#mus
represent the difference between the effort experaohel the
contracted working hours. As employers are unabléully
understand employee’s reasons for missing work tlue
sickness (due to a lack of awareness of the wasledfort and
health status), they are consequently confronteth whe
classic problem of moral hazard.

Taking health status into account as a factor deténg the
utility of attending work constitutes the third apach, which
attempts to reintroduce the notion of health stagia decisive
variable in taking sick leave. Without being togatlbsent in
the first two groups (Allen, 1981; Barmby, Sessicarsd
Treble, 1994 ;Galizzi and Boden., 2003), the heasliftus



dimension is not a core element of their paradighealth-
related absenteeism is no longer an individual agh@work-
leisure trade-off; effort function) but can be thesult of
deteriorated health status, either through illnesdifficult
working conditions (Ose, 2005). Recent studies #A&nd
Givord, 2009) have effectively underlined the sfigaint role

the CBAs and may vary from one month to 3 yearse Th
reform has reduced the threshold for the minimumuite
requirement from 3 years to 1 year.

The reform has also reduced the employer waitirrgpgefor
the complementary benefit from 10 days to 7 dayse T

played by working conditions in Employee absenteeis employer waiting period and the minimum tenure nesqaent

Grignon and Renaud (2007) dissociated sick lede résult
of employees’ choices (ex post moral hazard),
absenteeism due to working conditions, which

(ex ante moral hazard).

Ill. THE FRENCHSICKNESSINSURANCESYSTEM

The French sickness benefit system is composec\ral
tiers that may be characterized by their statusnfratory or
optional) and their funding (by Social security dry
employer). This particular structure founds its tsoin the
history of the French social protection. Social tpetion
systems were often constituted on a professiorssband the
generalization and standardization of social secaaverage
was based on the provision of universal guarantei@dmum
benefits while maintaining the level
sickness benefits negotiated on a professionasbasi

The French sickness benefit system may be devidedfour
components. The Social security covers the fiest, tivhich

guarantees a mandatory and uniform benefit (fiest tS1). wage
The employer adds a complementary benefit on CRArpls replacemer

that comprises a mandatory part and an optionalb@cause
this complementary benefit is agreed between ersptogind

employees, but the law fixes a mandatory minimurar F

clarity sake, we will distinguish the mandatory tpaf the
complementary benefit (E1) from its optional part(E2).
Finally, the employer may also subscribe anothévape
insurance (E3).

A. The two mandatory tiers

The first tier (S1, Fig. 1) guarantees a mandaémy uniform
benefit. Social Security covers the wage replacerbenefit
of up to 50% under certain conditions and withia limits of
the 1/720th of the Social Security annual threshafigr a
three-day waiting period. The daily threshold anisuto
32.87 €in 2015. It may be enhanced consideringlyastatus.

The second tier (E1, Fig. 1) is the mandatory pdrthe
complementary benefit. The employer is charged wéking
complementary benefit after an employer waitingqaeso as
to reach a global wage replacement rate of 90%hfofirst 30

days, then 66.6% for the following 30 day$ese periods are

extended according to employee tenure.

Employees are entitled to the complementary bermefiy if

of complementa

are key-parameters in our study.

from
is the
responsibility of the employer, by controlling foealth status

B. The two optional levels

The third tier (E2, Fig. 1) is the optional part tifie
complementary benefit. This tier depends highlyttoem CBA
and is very heterogeneous because it is negotiadddeen
employers and employees within branches.

The fourth tier (E3, Fig. 1) is optional and hetgoeous. It is
negotiated at the firm level. We present it for #eke of
completeness of the global landscape but it nogrtakito
account in the rest of the study due to insuffitidata. The
first three tiers that are studied here give a loba@ind of the
level of indemnification of each employee.

Fig.1: Sickness Payment Structure
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Note: this graphic represents the ~by-day wageeplacemer
rate for a typical CBA. The first mandatory tierljSncludes th
part paid by Social security. The second tier (clemgntar
benefit stemming from the CBA and financed by eyapldalls
into two parts: the mandatory component (E1) aneldhtiona
one (E2). The complementary benefit is providechdividuals
fulfilling the minimum tenure requirement of the ACBnd after
waiting period (D0). The last tier (E3) includes tpotia
insurance subscribed by employer on individual $4gie hae
no data on this tier, it is only a fictional repegation).

IV. DATA

The 2008 reform has changed some of the key paeasnef
the French sick leave system. To identify the deakl of

they fulfill a minimum tenure requiremenvhich depends on coverage of each employee, it is necessary to gstise



information on the indemnification parameters afithCBA, that kind of sickness absence, specially the thied of
in particular the employer waiting period and thénimal sickness insurance. Moreover, those are systertatica
tenure requirement to be entitled to the compleargnt controlled by Social security agents, which coogt$ a
benefit. drastic selection process and sweep out all mazdta issue.

The evaluation of the reform also requires infoiorabn the
main outputs we investigate, that is the duratiot faequency
of sickness spells at the employee level.

B. An Innovative Database on Collecive Bargaining
Agreements (CBAs) gathering indemnification paramset

This section describes the two main data sourcesised to We systematically analyzed 46 of the most represieet
that purpose and the way they were merged together. collective agreements. Out of this work we builtianovative
data set describing the indemnification scheménef46 most
representative CBAs, covering 60 % of the employafethe
) ) ] ) HYGIE database.
A. The HYGIE database provides detailed informaton
sick leave spells at the employee level In the majority of cases, CBAs make provisions diferent
sickness benefit plans according to employee caggdach
collective agreement was declined by socio-professi
category. In total, 80 different legislative schenmeere were
identified and documented. As a priority, we stddieBAs
covering the largest number of employees in thelue.

The HYGIE database provides a detailed descrippibrick
leave spells for a representative sample of Gendesllth
Insurance scheme beneficiaries. It constitutesiquensource
of information that has its origins in the study tfe
mechanisms of sick leave in the private sector aoradi by
the Institute for Research and Information in Healt
Economics (IRDES) following a call for tender lated by
the Ministry of Health Directorate for Researchudiés,
assessment and Statistics (DREES). The databaseraatsd

The database on collective agreements providesmplete
indemnification scheme description of all CBAs thave
been analyzed, including firms with no CBA. The mai
variables used here are related to employer wajergpd and

. - i minimum tenure requirement, but the database asaribes
in_order to_carry O.Ut the required research’ andtmmsn other indemnification parameters (like benefit diorezs and
necessary information both on Employees’ sick lea

i

. ) . age-replacement rates).
behaviour and associated healthcare consumptiop|dyees’ 9 P )
individual and professional contexts and a numbér

characteristics concerning the companies emplaiam. Yhe structure of the Dis very different depending on the

socio economic class (cf. Table 2). Most executhvage a [

equal to zero (69%). On the other hand only 17%thef
employees and 27% of the laborers have,adual to zero.
We can see that there are more employees and fahwith a
high Dythan Supervisors and executives.

The 2007-2009 HYGIE data are issued from the medjer
Pension Fund (CNAV) data and Health Insurance Hand
Salaried Workers (CNAMTS) data. More specificalfiles
were extracted from the National Career ManagerSgatem
(SNGC) grouping together all private sector Empésyen
France, and the National Statistical Beneficiaryst&ym
(SNSP) grouping together all private sector retipsbple,
matched with sickness benefits data taken fromNhgonal ] ) ] -
Health Insurance Inter-regime Information SystenNI{(B- 10 enrich the HYGIE data base with CBA's indemrifion
AM). CNAV data constituted the point of entry witirandom Parameters, we first merged the HYGIE data basé it
sample of beneficiaries aged from 22 to 70 yeadshalving €MPployer repertoire connecting employers with tHeBAs
contributed to the general pension fund at leasecturing through a CBA identifier. In the French system,rgv@BA is
their lives. The CNAMTS data concerns both primaryd fegistered by the Ministry of Labour and receives a
secondary beneficiaries of the General Health brsee admlnlstratlve.|dent|f|er: .We also know from thepeﬁowe if
scheme who received sickness benefits for at teasspell of the employer is not affiliated to any CBA, whichtfe case
sick leave during the year 2004 and/or 2005. MagigNAY  for about 15 % of the sample.

and CNAM-TS data sources enabled the constructfotinen

from 2005 to 2010. merge the HYGIE data base with our CBA data bask an

calculate indemnification parameters for all empley within

The panel constitutes a representative sampleiwitprsector the 46 analysed CBAs, as well as those not covbyedny
employees and includes precise information on eyegls, the CBA. We restrict our analysis to individuals for ialn
companies employing them and their healthcare coptian. indemnification parameters are known (60 % of thiial
This weighting was used to estimate global cost (he Sample).

econometric estimates). The spells lasting mora 8tadays

(less than 3% of the total spells) were droppechtse of the The other treatments of the data are as follows. d&eted

very particular determinisms and mechanisms tleabéhind individuals that have been unemployed for more tizan
semester as well as retired people. We only keeplamd

C.Merging the HYGIE and the CBA databases



individuals observed all along the 2007-2009 peyiadd who
have not switched for a different CBA during thixipd. The
final sample is composed of more than 138 000 iddals (cf
appendix).

V.PoLICY REFORM

The “Accord national interprofessionnel” (ANI) of Danuary
2008 on the modernization of the French
introduced several changes in the labor marketnizgton.
One of the main axes of the reform was to decrdhse
importance of seniority in every aspect of thedfigrivileges,
bonuses, etc.). We focus on two particular fold¢hef reform
which modified the compensation of sick leave. Ba#ipects
concern the complementary sick leave benefit (tetsand
E2).

A. First Fold Of The Reform: Reduction of The
Maximal Employer Waiting Period

The first measure of the reform we consider isducéon of
the period from 10 days to 7 days. We will refer this
measure as the « waiting period fold » of the rafoBefore
the reform, complementary benefit provision usedtart at
the latest on the 11th day of the sickness spdterAthe
reform, the complementary benefit provision begaisthe
latest on the Bday.

In other word, the level of indemnification impraléor all

employees with an employer waiting period longantfd days
in 2007 and fulfilling the minimum tenure requireméwhich

is the case for all employees with 3 years tenumaare). For
example, the wage-replacement rate for employets aviLO-
day employer waiting period rose from 50% to asl€% on
days 8, 9 and 10 of any sickness spell (Fig. 2). tha
contrary, indemnisation conditions remained unclednépr
employees with an employer waiting period lessquaé to 7
days in 2007.

FIG.2: BFFECT OF THE REFORM ON THE STATUTORY
MINIMUM FORINDIVIDUALS WITH AT LEAST 3 YEARS
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Fig.2 Note: this graphic represents the -by-day wage-
replacement rate in restriction to the mandatorynpmnents (S
and E1), for individuals who meet th®linimum Tenur
Requirement in 2007 and for CBAs with a waitingiqof 1(
days in 2007. It is the case for individuals witlyegars of tenui
covered by a CBA with a waiting period of 10 days.

labor mtark

Employees really affected by the reform are acyugllite
numerous. In 2007, 28 % of employees in ours saimgdean
employer waiting period longer than 7 days, mostvbbm
had indeed a 10-day waiting period (Fig. 3).

Fig.3 Distribution of employees, according to their
waiting period length, in 2007 and 2C

2007 200¢
0,47 047
0,2 0,2
. ﬂ—v—ﬂ 1 ,LL 1
0 3 5678 10 0 3 567

Note: these two graphics represent the distributitbremployee
in 2007 and 2009, according to the waiting perieddth of thei
CBA (DO0). In 2007, more than 30% of employees habO
between 8 and 10 in our sample.

The distribution of the employer waiting period iear greatly
between categories of workers. Executives for mstebenefit
from more generous conditions than other categ@Figs 4).

TABLE 1 WAITING PERIOD DISTRIBUTION IN 2007, Br CATEGORY

Do Executives Supervisors Employees| Laborers
0 12,504 69% 5,912 46% 5,440 17% 5,918 27%
3 1,901 10% 3,499 27% 8,331 26%)| 5,681 26%
5 0 0% 0 0% 774 29 2,23210%
6 233 1% 140 1% 490 2% 525 2%
7 195 1% 451 3% 909 3% 190 1%
8 0 0% 692 5% 4,638 15% 879 4%
10 3,339  18% 2,244 17% 11,399 36% 6,466 30%
Total| 18,172 1009% 12,938 1009% 31,981 100%21,891 100%

Note: this table shows the distribution of the wajtperiod [, in 2007, b
category. 69% of executives had no waiting perindcase of sickne
absence.

B. Second Fold Of The Reform: Reduction
Required Seniority to be Entitled

The 2008 reform brought another important changs e
investigate in this study: the minimum tenure regmient to
be entitled to complementary benefit (tiers E1 &8#) was
reduced from 3 year to 1 year. We will refer testfiist fold as
the «tenure fold» of the reform.

Like the waiting period fold of the reform, thingemained

of



unchanged for part of employees because the miniteanore
requirement they were submitted to in 2007 wasadiyeunder
or equal to 1 year. The distribution of this pargenén 2007
shows that it was indeed the case for a great iajdfrthem.

Unlike the waiting period fold, employees realljeated by
the tenure fold of the reform are not very numerbasause
the treatment condition implies two restrictiveteria: the first
criterion is to have less than 3 years of tenurkthe second
criterion is to have a minimum tenure requirement 2 years
in 2007. The latter condition is fulfilled by onB8% of the
sample (Table 2).

Table 2 Distribution of employegaccording to the
minimum tenure condition, in 20

Minimum tenure

requirement in 2007 Frequency Percent
0 5,108 2.89
1 month 5,844 3.31
3 months 1,727 0.98
4 months 1,216 0.69
6 months 2,396 1.36
1 year 102,768 58.20
2 year 3,626 2.05
3 year 53,887 30.52
Total 176,565 100.00

Note: 58% of employees are subject to minimum &nanditiol
of 1 year to be entitled to complementary benefd 81% of :
year:

Even if the tenure fold of the reform is targetad @ small
population, the reduction of minimal tenure dratic
changed the indemnification level for these paléictreated
individuals. Before the reform, they benefitted yoflom the
Social security tier (S1), namely a wage-replacdnmate of

FIG.4: BFFECT OF THETENUREFOLD OF THE REFORM ON
THE STATUTORY MINIMUM FORINDIVIDUALS WITH 1 OR 2

YEARS TENURE
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S1 Social Security E1: CBA (mandatory)
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Note: this graphic represents the by-day wageeplacemer
rate in restriction to the mandatory components é8dl E1), fo
individuals who meet the Minimum tenure requirenmian200¢
but not in 2007. It is the case for individualith 1 or 2 years «
tenure covered by a CBA with minimal requiremen g&ars il
2007 (the requirement is reduced tol year in 20@@rathe
reform).

C. Empirical strategy to evaluate the two folds of
the reform

The empirical strategy to evaluate the two foldstfe reform
(waiting period and minimum tenure) will be diffate

Concerning the first fold of the reform (the wadgimperiod

fold), we restrict the sample to individuals withyBars of
tenure in 2007, in order to make sure that theyeveetitled to
complementary benefit. Moreover, the sample will &e
balanced panel in order to control the unobservaddiridual

heterogeneity.

50% from the % day of the sickness spell on. After theConcerning the second fold of the reform, we onbefk

reform, their wage-replacement rate climbs up t& % least
(S1+EL1 tiers) and the provision period starts at ldtest on
the 8" day of the spell, which makes quite a differeniig.(
4). Most of the time, it starts even sooner.

It is why we consider that the tenure fold is algery
important and deserves particular attention, efénis more
complicated to evaluate.

employees under CBAs with minimum tenure requirenoén
3 years. The reform impacted no one in CBAs withimum

tenure requirement of 1 year or 2 years. Contrarthe first
fold evaluation, we use a pseudo panel strategpusecthe
treated group should contain individuals with 12oyears of
tenure in 2007 and 2009.

VI. FIRSTFOLD OF THE REFORM: REDUCTION OFTHE

MAXIMAL EMPLOYERWAITING PERIOD

A. ldentification Strategy: a Difference-In-
Differences Approach with matching

We use a diff-in-diff model that will allow us ts#mate the
impact of the reform on the duration of the siclekesve and
on the probability to report sick.



- 3
Yi =a, + alétreated + aZJposEreform + 035DiD + ﬂx té ( )

The deltas are dummied ..« equals 1 if the individual is
treated 0 otherwise,? if the

observation is after the reform, a®do = Oveated O post-reform )-

post - reform

equals one

Opip is the parameter of interest, X is a vector of ciates.

X contains sex, age, residence region, firm size Eector,

socio economic category, regional unemployment, fa¢alth

indicators ( we used the number of previous visdsa

physician and number of days spent in the hosp#iad proxy
of the health status of the individual ) and sala

Y; stands for our outcome variable, and can be tihebeu of

sickness spells, the number of absence days in sum
winter, and during all year.

We choose to do the difference in difference benw2@07

and 2009 so as to make sure the reform was fully

implemented. The reform fold we are considering isut in
the maximal length of the employer waiting perio@ om
10 days to 7 days.

To make sure that the cut was applie®, restrict the sample
to individuals with at least 3 year tenure in 200%oreover, to
eliminate any influence of the second fold of teéorm, all

The reform cut the maximal length of the employexiting
period DO from 10 days to 7 days. Treatedl group is
consequently defined as those individuals whose vi2®
between 8 and 10 days in 2007.

D. Control Groups

The most extended non-treated group encompass all

individuals who had in 2007 an employer waitingipéress
or equal to 7 days. Within this non-treated group define 2
nested control groups of increasing extent as aemuence of
a trade-off between the control group size andlitseness to
the Treated 1 group. Indeed, on the one hand,likady that
individuals with less generous sickness insuranage ha

nfloser behavior to the treated. On the other haestricting

ourselves to people with DO close to (but less Xfaleads to
quite a small control group. Finally, 2 groups hdween
defined (Fig. 5):

-Control A are the individuals who have an employer
waiting period of 3 or more dayg& D, <7)

-Control B is composed of all the non-treate@®, (< 7)

FIG5 GROUPSDESCRIPTION

groups will be individuals thadtayed in the same job during RS e = —
all the period 2007-2009. \.7 "~ RN
‘00‘10‘9‘ 8|7| 6| 5‘ 4| 3| 2‘ ]1 (1
B. DID with Matching Methodology Control A — — — 3
CoNtrol B weveeenenns e e
Treated — e TTtececteiciccaenennnnnettt

We combined DID and matching to enhance the rolesstof
our results. Usually matching consists in findingedreated
individual and one non-treated individual that eeey similar,

which means, the individuals will have the sameaciates or
matching variables. In order to take into accoungraat
number of matching variables, we rather used praipescore
matching. This method reduces the vector of cotesi®o a
unique score which is the probability of being teek given
one’s individual characteristics. Individuals witkimilar

probability of being treated are matched together.

The method is two-staged. In the first stage, we aurobit
model of the treated on the covariates to estinthe
propensity scores of being treated for each indiaicf the
sample. In the second stage, we run a DID regmssimg the
probabilities to compute weights. For each treaadh non
treated has a weight that is a negative function thaf
difference of the treated probability of being teshand the
probability of the non-treated of being treated.

C. Treatment Group

In every group, employees have at least the redjtimeure (3
years) to make sure that they actually benefit from
complementary sick leave insurance. The treatedupgro
comprises 35,956 individuals, Control A is the desl
control group with about 29,715 individuals and €ohB is
the largest with 66,630 individuals.

TABLE 3: TREATED AND CONTROL GROUPSIZES

Groups Treated 1Control A Control B
Description R>7 3sD,<7 D,<7
Number of individuals 35,956 29,715 66,630

Note: for the tenure fold of the reform, the trehtgrouf
comprises 35,956 individuals and the control A grd20,71!
individuals. Individuals in all groups have 3 yeass more o
tenure, so that they are eligible for complementzewefit.

The mean difference test in number of absence befgeen

the Treated 1 group and the Control groups, shows a

signficative difference between the Treated 1 graum
generous Control B group for men (- 0.27 day) ardxfomen
(- 0.58 day). Compared to Control A group, the Tedal



group has significantly less sick leave days fomnte0.56
day), and for women (- 0.69 day).

TABLE 4: DIFFERENCEBETWEENTREATEDL AND NON TREATED

Men Women
Mean Diff T-stat Mean Diff T-stat

Number of sickness days
Treated 1 3.247 4.800

Control A 3.806 -0.559 -7.573 5.494 -0.695 -8.152

Control B 3-516 -0.269 -4.461 5.384 -0.584 -8.191
Probabilty of Sickness
Treated 1 0.170 0.221

Control A 0.202 -0.032 -12.326 0.245 -0.024 -9.096

Control B 0.193 -0.023 -10.810 0.258 -0.037 -16.351

Note: This table shows the mean difference testimber of absence
days between the Treatedl group and the Controuggoin our
2007-2009 sample

VII. SECONDFOLD OF THE REFORM: REDUCTION OF THE
MINIMAL TENURE REQUIREMENT

In this section, we present the strategy perfortoezl/aluate
the “tenure fold” of the reform.

A. Identification Strategy: a Pseudopanel
Difference-In-Differences Approach

First of all, we have to discard employees undeAEBvith
minimum tenure requirememgss or equal to 1 year in 2007
because within those CBAs, no employee was treaisd.
minimum tenure requiremeis 1 year or 3 years for almost all
CBAs (table 2) we only keep employers under CBAs with
years as minimal tenure in 2007

Treated 2 and controls groups are defined accorthed
tenure duration. Treated 2 are individuals with @mel two
years of tenure in 2007 and in 2009. Tenure mechéini
increases for employees who don’t change emplolyeis
important to separate this mechanical increaseriare effect
from the actual effect of the reform. This implidg, the
difference-in-differences approach, to calculatel@ions of
the outputs for individuals with the same tenurethia two
periods rather than to compare outputs of the sa@ople in
the two periods.

Within a given group, individuals are not necedgdhie same
in 2007 and 2009.. Indeed, as treated individualstrhave 1
or 2 years tenure, they can hardly be the samed@y Znd
2009. Indeed, all individuals who don’t change emgpt
between 2007 and 2009 will have at least 3 yeararéein

For this reason, treated and control groups werineatk
according to their current individual charactedstaccording
to a pseudo-panel approach.

The estimation strategy is the same as the clastifterence-
in-differences in VII-A, but with a different defiion of the
treated and control groups.

B. Treatment Group

For Treated 2 and Control groups, we only keepviddals
with minimum tenure requirement equal to 3 year2007.

The individuals in the baseline group are the dhatsdid not
have in 2007 the required tenure (3 years) to fiteflem
complementary sickness insurance in 2007, thatdiwiduals
with one or two years of tenure. The post reformugs are
individuals with one or two years of tenune2009

TABLE 5: TREATED 2 AND CONTROL GROUPSIZES

Groups Treated 2 Control C Control D
Description Tenure3 Tenure3 3<Tenure8
Number of individuals 12,440 41,440 25,467

Note: for the tenure fold of the reform, the trehtgroug
comprises 12,440 individuals, control C group 40,dddividuals
and Control D group 25,467. Individuals in all gms have
years as minimal tenure in their CE.

C. Control Groups

Two control groups were defined, as a trade-ofiveen the
size of the groups and the closeness to the treBbexllargest
gontrol group (noted C) comprises all non-treatad paving
minimum tenure requirement equal to 3 years in 2007e
second control group (noted D) comprises only irlials of
C having tenure between 3 and 8 years.

The mean difference test in number of absence befgeen

the Treated 2 group and the Control groups, shows a

signficative difference between the Treated 2 grangd the
largest Control C group. for men (- 0.88 day) aodvifomen
(- 1.21 day). Compared to Control C group, the fada2
group has significantly less sick leave days (21d@y) for
men, and for women (- 0.96 day). The probabilitysiwkness
absence is much higher for control groups (+ 4. @edage
points for men and 2.5 percentage points for womeontrol
C group).

2009 and will automatically meet the minimum tenure

requirement independently of the reform.



TABLE 6: DIFFERENCEBETWEENTREATED 2 AND NON TREATED

Men Women

Mean Diff T-stat Mean Diff T-stat

Number of sickness days

Treated 2 2.295
Control C 3.316
Control D 3183

3.521

-1.021 -10.652 4.490
-0.888 -8.984 4.738

-0.969
-1.217

-9.295
-10.635
Probabilty of Sickness

Treated 2 0.122 0.172
Control C 0.172

Control D 0.168

-0.049 -14.645 0.207
-0.045 -12.835 0.216

-0.025
-0.044

-10.587
-12.122

Note: This table shows the mean difference testimber of absence
days between the Treated 2 group and the Controugs in our
2007-2009 samples.

VIII.RESULTS

A The Change In §) Treated 1

To estimate the impact of the first fold of the orafi
(reduction of the employer waiting period), we @sdiff-in-
diff method with matching between 2007 and 2009 §b-
called group «Treated 1» was compared to thecraifit
control groups. We only comment the results obthingth
the largest Control B group. Control A group is gamwed of
employees with lower level of wage-replacements.ate

Many estimations were run by subpopulations defifed
gender and social professional category. We alsp
estimations in restriction to spells of differentrations: 0-7
days, 0-10 days, 0-30 days, 0-90 days (cf. Tab@43).
Table 7 present only the results considering siglations up
to 90 days.

TABLE 7: DIFF-IN-DIFF WITH MATCHING RESULTSFORTREATED 1

Control A Control B
Estimates SE Estimates SE
b ] All 0,507 0,116 0,499 0,147
Number o
sickness days Men 0,377 0,144 0,476 0,192
Women 0,453 0,177 0,180 0,217
) All 0,009 0,004 0,004 0,005
Probabilty Men 0011 0005  -0002 0,006
of Sickness
Women 0,004 0,005 0,003 0,007

Note: This table presents the DID matching estimademd the
standard errors. The significant coefficients are bold. The
covariates used were: age, residence departmient,region, firm
size, firm sector, socio economic category, rediam@mployment
rate, salary and previous year health indicatorarfrber of visits to a
generalist. to a specialist and number of hosption days).
Source: Panel HYGIE

Globally, taking Control A as reference group, #maployer
waiting period reduction had a positive effect be humber
of sickness days (+ 0.5 day) according to the niageDiD

method (cf. Table 7). The effect is positive arghdicant for
women (+ 0.4 day) and for men (+ 0.3 day).
preferred specification (Control A), we infer thée reform
increased the probability of sickness by 0.9 petamm points
for all individuals and 1.1 percentage points foran.

The reforms don't have significant effect for women the
probability of sickness absence.

The impact of the first fold of the reform with ezénce to
Control B group gives the same global result ok $gave
duration (+ 0.5 day).

The results by social categories are presentedabies 12.
According to this method, the reform had a posit¥fect for
executives (+ 0.9 day) and for laborers (+ 0.6 dayor
women, the effect is significant and positive faeeutives (+
1.1 day), supervisors (+ 0.7 day) and a highercefié reform
for laborers (+2.7 days). For men, we find positeffect for
executives (+ 1.1 day) and still positive but lovier laborers
(+ 0.1 day) and with duration of sick leave lesntiiO days.

The reduction of the employer waiting period hadveak
impact on the probability of taking a sickness algeby
social categories (Table 13). In short, it has moéel a bit the
duration of absence spells but not multiplied thehme
magnitude of the effect of the reform ranges betw@end 2
percentage points and is much higher for femalerkt(+ 7.8
percentage points in reference to Control A group).
ru

B. The Change In Tenure, Treated 2

To estimate the effect of the reform on the tre&eploup, we
also used a diff in diff with matching approacht e used a
pseudo panel variant (section VIILA.).

Globally, the second fold of the reform (reductioh the
minimum tenure) had a positive effect (+ 0.9 daysakness
duration and 1.5 percentage point on sickness pilitya
The effect on duration is more important for won{enl.23
day and) than for men (+ 0.5 day). It is the saoresfckness
probability (+ 2.9 percentage points for women).

Froma th



TABLE 8: DIFF-IN-DIFF WITH MATCHING RESULTSFOR TREATED 2

Control C Control D
Estimates SE Estimates SE

Al 0,891 0,191 0,854 0,234
Number of sickness days Men 0,480 0,244 0,401 0,297

Women 1236 0,288 1,132 0,350
All 0,015 0,006 0,010 0,008
Probabilty of Sickness  Men 0,000 0,009 0,001 0,011
Women 0029 0,010 0018 0,011

Note: This table presents the DID matching estimasmd the
standard deviation. The significant coefficientshat 10 % level are
in bold. The covariates used were: age, gendesidence
department, firm region, firm size, firm sector,ci®o economic
category, regional unemployment rate, salary an@vpus year
health indicators (number of visits to a generalista specialist and
number of hospitalization days).

Source: HYGIE-CBA panel

IX. ROBUSTNESSCHECKS. PLACEBO 2006-2007

As a robustness check, we run placebo diff-in-difressions
in order to test the consistency of our estimat&se of the
main hypotheses in our estimation strategy is themon
trend assumption: the change in the behavior ofrdeted and
of the non-treated is supposed to have been the sarthe
absence of a reform.

Where there is no treatment. We did a DID (so daifacebo
regression) regression as explained in VII.A butneen 2006
and 2007. There is no treatment in this timelaps® s0 we
expect that the difference in difference estimatgsnot
significant. If they are not, the common trend asgtion will

be more credible. It is true that our in our diffiece in
difference is between 2007 and 2009, and it woelddeal to

make a placebo that covered 3 years. We can onha do

placebo between 2006 and 2007 (cf. Table 9-10).

In 2008 the economic crisis started. This mightehan effect
on the individual’s behavior regarding sick leaVhe effect
of the crisis however started to have an impaétrance only
in 2009, therefore we can exclude the effect ofcifigs from
the placebo regression.

Output
Placebo

DID

2006 2007

2008 2009 2

As concerning the waiting period fold of the reforthe
overall placebo regressions show no significanulte@able
9), either on number of sickness days nor on s&kne
probability. This is also the case when considerogy
women. For men , only the regression on the nurobeiays
off gives a significant and positive effect.

TABLE 9: RLACEBO LINEAR DIFF-IN-DIFF RESULTSFOR TREATED 1

Control A Control B
Estimates SE Estimates SE
All 0,379 0,250 0,330 0,202
Number of

sickness days V€N 0,821 0,339 0,271 0,262
Women 0,030 0,359 0,342 0,307
. All -0,001 0,008 -0,002 0,007

Probability Men
of Sickness 0,001 0,012 -0,008 0,010
Women 0002 0,011 0,004 0,010

Note: This table presents the Placebo Linear Dibnestes in 2006-
2007 and the standard deviation. The significargfficients at the
10 % level are in bold. The covariates used wei@ge, gender,
residence department, firm region, firm size, fisactor, socio
economic category, regional unemployment rate,rgadad previous
year health indicators (number of visits to a gettist. to a specialist
and number of hospitalization days).

Source: HYGIE-CBA panel

As concerning the tenure fold the reform, estimated

parameters are all non significant (table 10).

TABLE 10: RAACEBO LINEAR DIFF-IN-DIFF RESULTSFOR TREATED 2

Control C Control D
Estimates SE Estimates SE
Al 0,075 0,215 0,170 0,223
Number of M

sickness days en 0,185 0,298 -0,184 0,297
Women 0,269 0,309 -0,220 0,327
- Al 0,000 0,007 -0,006 0,007

Probability Men
of Sickness -0,007 0,010 -0,008 0,010
Women 0,006 0,010 -0,006 0,010

Note: This table presents the Placebo Linear Dibnestes in 2006-
2007 and the standard deviation. The significargfficients at the
10 % level are in bold. The covariates used wem@ge, gender,
residence department, firm region, firm size, fisactor, socio
economic category, regional unemployment rate,rgadad previous
year health indicators (number of visits to a gettist. to a specialist
and number of hospitalization days).

Source: HYGIE-CBA panel



X.CONCLUSION

This paper evaluates the “Accord national interpssifonnel”
(ANI) of 11 January 2008 on the modernization @& Erench
labor market introduced several changes in therlafarket
organization. One of the main axes of the reforas vo
decrease the importance of seniority in every a@spécthe
field (privileges, bonuses, etc.). The reform itfwlded: the

maximal employer waiting period to benefit from

complementary payment from the employer was redéroeal
10 to 7 days and the minimum required tenure tetéled
from 3 years to 1 year.

The French sickness benefit system is composedooialS
security and an employer complementary benefit dase
CBA. Employees are entitled to the complementanyefie
only if they fulfill a minimum tenure requirementyhich

depends on the CBAs and may vary from one montB to

years.

We use two administrative database. The first treHYGIE
database (2007-2009), provides a detailed desmmiptf sick
leave spells for a representative sample of Genldeallth
Insurance scheme beneficiaries. The HYGIE dataissged

from the merger of Pension Fund (CNAV) data andltHea

Insurance Fund for Salaried Workers (CNAMTS) dathe
second one, the CBA database, was built from 4®e@imost
representative collective agreements covering 6M®f%he
employees of the HYGIE database and provides irdtions
about rempacement rate by subperiod of sicknessnabsthe
waiting period and minimum tenure requirement tadjfi of
complementary sick leave. The replacement raterns during
the waiting period and then reaches a maximum vadluieg a
second (favorable) period, a less favorable valugnd a
second period and then returns to the social dgduasic rate
(50%).

We use a difference-in-differences with matchingthrad in
which control groups are defined according to thective
bargaining agreement (CBA) employees belong toeddd

tenure in 2007 and 2009. Treated and controls graane
defined according their tenure duration. Treatede ar
individuals with one and two years of tenure in 2Ghd in
2009. Control group encompasses individuals witlyedrs
tenure ore more. The second fold of the reformuc#ddn of
the minimum tenure) had a positive effect (+ 0.9 ae
sickness duration and 1.5 percentage point on egkn
probability).
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TABLE 11: STRUCTUREOF THE SAMPLE

Treated 1 Treated 2 Control A Control B Control C Control D
Do>7 Tenure<3 3<D,<7 D,<7 Tenure 3 XTenure 8

Dependent Variables

Number of sickness days 4.108 2.984 4.681 4.406 3.881 3.921
Probability of sickness spell 0.198 0.150 224 0.224 0.188 0.190
Personnal characteristics

Men 0.443 0.557 0.478 0.520 0.518 0.525
Women 0.557 0.443 0.522 0.480 0.482 0.475
Full-Time 0.697 0.795 0.767 0.816 0.186 0.183
Other 0.303 0.205 0.233 0.184 0.814 0.817
1% Quarter of wage 0.349 0.258 0.214 0.150 0.272 0.275
2" Quarter of wage 0.286 0.252 0.286 0.220 0.247 0.277
3¢ Quarter of wage 0.195 0.245 0.326 0.300 0.264 0.267
4" Quarter of wage 0.170 0.245 0.174 0.330 0.218 0.182
Executives 0.099 0.227 0.093 0.234 0.137 0.139
Supervisors 0.099 0.160 0.136 0.198 0.091 0.089
Employees 0.563 0.325 0.405 0.313 0.477 0.498
Laborers 0.239 0.288 0.366 0.255 0.253 0.242
1-9 Employees 0.232 0.258 0.228 0.194 0.219 0.225
10-49 Employees 0.244 0.272 0.306 0.268 0.280 0.290
50-499 Employees 0.364 0.360 0.377 0.392 0.334 70.31
500-999 Employees 0.057 0.054 0.054 0.073 0.053 520.0
More than 1000 Employees 0.103 0.055 0.035 0.073 1140. 0.115

Source: Panel HYGIE
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TABLE 12: DID MATCHING RESULTS OFNUMBER OF SICKNESS DAYS ON TREATED

Gender Category Duration Control A Control B
Estimates SD Estimates SD
All 0-7 0,069 0,014 0,021 0,017
0-10 0,073 0,020 0,014 0,024
0-30 0,177 0,050 0,108 0,061
0-90 0,507 0,116 0,499 0,147
Executive 0-7 0,066 0,025 0,041 0,044
0-10 0,043 0,035 0,059 0,059
0-30 0,010 0,088 0,445 0,142
0-90 0,872 0,205 0,079 0,367
Employee 0-7 0,059 0,023 0,014 0,025
All 0-10 0,079 0,031 0,025 0,035
0-30 0,130 0,082 -0,075 0,094
0-90 0,113 0,191 0,158 0,226
Supervisor 0-7 -0,009 0,037 -0,087 0,052
0-10 -0,059 0,050 -0,051 0,070
0-30 0,035 0,123 -0,388 0,184
0-90 0,473 0,280 0,196 0,419
Laborer 0-7 0,157 0,033 0,004 0,036
0-10 0,165 0,044 -0,239 0,049
0-30 0,350 0,109 -0,057 0,122
0-90 0,637 0,251 -0,031 0,291
All 0-7 0,040 0,021 0,008 0,025
0-10 0,027 0,029 -0,040 0,035
0-30 0,209 0,075 0,275 0,090
0-90 0,453 0,177 0,180 0,217
Executive 0-7 0,156 0,049 0,039 0,072
0-10 0,096 0,068 -0,175 0,103
0-30 0,077 0,166 0,303 0,249
0-90 1,109 0,393 0,228 0,619
Employee 0-7 0,050 0,028 -0,010 0,030
Women 0-10 0,072 0,038 0,017 0,042
0-30 0,017 0,099 0,055 0,114
0-90 0,083 0,234 -0,520 0,275
Supervisor 0-7 -0,092 0,056 -0,141 0,078
0-10 -0,143 0,073 -0,390 0,103
0-30 -0,028 0,182 -0,411 0,263
0-90 0,798 0,414 0,950 0,600
Laborer 0-7 0,184 0,087 0,225 0,098
0-10 0,116 0,116 -0,090 0,129
0-30 1,191 0,275 1,920 0,303
0-90 2,671 0,661 2,456 0,688
Men Ensemble 0-7 0,083 0,019 0,002 0,023
0-10 0,095 0,026 0,012 0,032
0-30 0,158 0,063 -0,121 0,081
0-90 0,377 0,144 0,476 0,192
Executive 0-7 0,000 0,027 0,051 0,052
0-10 0,004 0,037 0,131 0,068
0-30 0,024 0,094 0,596 0,161
0-90 1,054 0,224 -0,794 0,472
Employee 0-7 0,097 0,041 0,031 0,044
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0-10 0,134 0,055 0,048 0,061
0-30 0,415 0,142 -0,410 0,159
0-90 0,320 0,308 1,309 0,370
Supervisor 0-7 0,032 0,051 -0,229 0,074
0-10 -0,035 0,069 -0,189 0,097
0-30 0,063 0,168 0,221 0,250
0-90 0,143 0,378 -1,034 0,587
Laborer 0-7 0,142 0,035 -0,100 0,038
0-10 0,134 0,047 -0,241 0,052
0-30 -0,104 0,113 -0,639 0,130
0-90 -0,083 0,259 -0,267 0,318

Note: This table presents the DID matching estimated the standard deviation. The significant éciefits at the 10 % level are in bold. The
covariates used were: age, gender, residencetdepdy firm region, firm size, firm sector, socicomomic category, regional unemployment rate,
salary and previous year health indicators (nurobeisits to a generalist. to a specialist and nendd hospitalization days).

Source: HYGIE-CBA panel
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TABLE 13: DID MATCHING RESULTS OFPROBABILITY OF SICKNESS SPELL ON TREATEQ

Gender Category Duration Control A Control B
Estimates SD Estimates SD
All 0-7 0,013 0,003 0,005 0,003
0-10 0,013 0,003 0,004 0,004
0-30 0,011 0,004 0,003 0,004
0-90 0,009 0,004 0,004 0,005
Executive 0-7 0,012 0,005 0,018 0,008
0-10 0,008 0,006 0,019 0,009
0-30 0,003 0,007 0,034 0,011
0-90 0,016 0,007 0,011 0,012
Employee 0-7 0,013 0,004 0,003 0,005
All 0-10 0,014 0,005 0,004 0,005
0-30 0,011 0,006 -0,001 0,006
0-90 0,002 0,006 -0,004 0,007
Supervisor 0-7 -0,002 0,007 -0,014 0,010
0-10 -0,009 0,008 -0,011 0,011
0-30 -0,008 0,009 -0,026 0,013
0-90 -0,005 0,009 -0,024 0,014
Laborer 0-7 0,029 0,006 0,002 0,007
0-10 0,028 0,007 -0,021 0,008
0-30 0,022 0,008 -0,018 0,009
0-90 0,020 0,008 -0,011 0,009
All 0-7 0,009 0,004 0,003 0,005
0-10 0,008 0,004 -0,002 0,005
0-30 0,009 0,005 0,009 0,006
0-90 0,004 0,005 0,003 0,007
Executive 0-7 0,027 0,009 0,018 0,014
0-10 0,019 0,011 -0,008 0,016
0-30 0,007 0,012 0,002 0,018
0-90 0,024 0,013 -0,002 0,020
Employee 0-7 0,012 0,005 -0,001 0,006
Women 0-10 0,014 0,006 0,001 0,006
0-30 0,005 0,007 0,000 0,008
0-90 -0,006 0,007 -0,016 0,008
Supervisor 0-7 -0,019 0,011 -0,026 0,015
0-10 -0,025 0,011 -0,052 0,016
0-30 -0,022 0,013 -0,045 0,018
0-90 -0,010 0,013 -0,026 0,019
Laborer 0-7 0,032 0,017 0,045 0,019
0-10 0,027 0,018 0,020 0,020
0-30 0,061 0,020 0,103 0,022
0-90 0,078 0,020 0,100 0,022
Men Ensemble 0-7 0,014 0,004 0,000 0,004
0-10 0,015 0,004 0,001 0,005
0-30 0,010 0,005 -0,012 0,006
0-90 0,010 0,005 -0,002 0,006
Executive 0-7 0,000 0,005 0,018 0,010
0-10 0,000 0,006 0,025 0,011
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0-30 0,002 0,007 0,055 0,013

0-90 0,015 0,008 -0,001 0,015
Employee 0-7 0,016 0,008 0,006 0,008
0-10 0,020 0,009 0,008 0,009
0-30 0,025 0,010 -0,005 0,011
0-90 0,020 0,011 0,029 0,012
Supervisor 0-7 0,007 0,010 -0,041 0,014
0-10 -0,002 0,011 -0,038 0,015
0-30 -0,002 0,013 -0,033 0,019
0-90 -0,006 0,014 -0,054 0,020
Laborer 0-7 0,025 0,007 -0,025 0,007
0-10 0,022 0,007 -0,039 0,008
0-30 0,002 0,008 -0,057 0,009
0-90 0,002 0,009 -0,043 0,010

Note: This table presents the DID matching estimated the standard deviation. The significant edefits at the 10 % level are in bold. The covasaised
were: age, gender, residence department, firnomedirm size, firm sector, socio economic categeegional unemployment rate, salary and previees y
health indicators (number of visits to a generaist: specialist and number of hospitalizationsjlay

Source: HYGIE-CBA panel
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