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Abstract:

In France, wage-replacement benefits to cover eyeplmbsences due to iliness are financed by a
multi-tier system. The first compulsory, univers@r includes daily sickness benefits paid by the

National Health Insurance scheme and supplemebtrgfits paid by the employer. The second-tier

benefits, examined in this study, are providedifocollective bargaining agreements and are the
source of considerable disparity among employees.

This study proposes an empirical estimation ofetfiect of generosity in the first two tiers of sigss
benefit provision on the occurrence and duratiorsiok leave. We enrich the HYGIE database, a
unique source of microeconomic information on diekve, with information extracted from the 46
most represented collective agreements coveringstl60% of employees. After having presented the
global architecture of the sickness benefits systeenuse second-tier disparities created by coliect
agreement provisions to estimate the effect ofbieefit system on sick leave duration. To achieve
this, an indicator of generosity is calculated éach collective agreement and each sick leave and
introduced in a piecewise constant proportionalatézluration model taking into account a broad
range of influencing parameters, notably geographiand controlling for unobserved individual
heterogeneity.

The estimations confirm the effect of individuakiables previously studied: gender gap, age, socio-
professional category, health status, regionalgdegental), and establishment variables. Beyond the
effect of these variables, the generosity of ctillecagreement provisions has a very significart an
negative effect on the likelihood of leaving theksiess absence state (a positive effect on this)sta
This effect, globally negative on the probabilifyl@aving the sickness absence state, varies d@ogord
to the sub-period of sickness absence taken irtmusat.
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1. Introduction

Every year, almost one out of five employees wal/é a spell of absence from work as a result of
illness. The number of days leave taken for nonkwetated illness has increased steadily over the
last ten years. The number of paid sick days funidedhe National Health Insurance Fund for
Salaried Workers (CNAMTS) has increased from 180ioni in 2008 to 205 million in 2011. In
parallel, the cost of statutory sick-pay coveredthy general health insurance scheme has increased
from 4.3 billion euros in 2000 to 6.4 billion eurms2011. These expenditures thus constitute a key
issue for public finances.

This study empirically estimates the effects ofemayous statutory sickness insurance system on the
occurrence and duration of sickness absences.idnsthidy, we restrict our attention to sick leave
spells lasting less than or equal to 90 days. d@hiation is representative of the majority of de&ve
spells guided by specific principles compared talterm sick leave.

Employees on sick leave will receive daily sicknéssefits (1J) (cf. annex 1) aimed at partially
maintaining income levels during their absence frwork. Daily benefits thus have a significant
impact on labour supply. The French sickness bemgBtem is a multi-tiered system involving
different players at each level. At basic sociatusiy level, provision of a statutory ‘universal’
minimum benefit is shared between the National tidakurance scheme and employing firms; under
certain conditions the employer will pay suppleragptbenefits to complete the daily sickness
benefits paid by the Social Security system. Taisiturn often completed by collective agreement
provisions constituting the second-tier benefitsnd aoccasionally by employer-provided
complementary health insurance (third-tier beneaifitstreated in this study).

Legislation covering first-tier benefits has beeformed over the last few years, in particular Law
n° 2008-596 of June 25th 2008 ‘on the modernisatibthe labour market’ concerning the period
from 2005 to 2008 covered by this study. This Lamsiderably modified the provisions relative to
supplementary benefits paid by employing firmsams of employee eligibility criteria (the Law of
2008 reduced required number of years’ service fsoyears to 1 year and the waiting period from 10
to 7 days, annex 1).

To our knowledge, this is the first study to brodbk second tier of the sickness benefit system
constituted by collective bargaining agreement (CBrovisions. In this study, CBA is understood in

its broadest sense as a legal level based on graé¥ssional agreements: either national-level
agreements (e.g. concerning temporary workers)sparcific status agreements (e.g. concerning
different public services employees).

The Court of Auditors (2012) note that despite lénel of expenditures at stake and the marked
cyclical fluctuation§ few studies have focused on the economic rolgepldy sickness benefits. In
particular, available information is extremely fragnted concerning sickness benefits that supplement
those provided by the Social Security system. Tdu$ was reiterated in the last National Assembly
report of 2013deploring the lack of evaluation on these questittmotes that in France, the amount
of supplementary sickness benefit paid by employdthin the framework of the national inter-
professional agreement on monthly payments is otlyraunknown and there are no statistical
resources enabling the identification and detaibhgupplementary sickness benefit provisions paid
by employers.

The remainder of the paper is organized as folloBection 2 provides a review of the existing

literature on absenteeism for health reasons. Bapgesented in section 3. Section 4 describes the
French daily sickness benefit system. Section Stafiosm some descriptive statistics and a non-
parametrical analysis of the data. Section 6 pites#re econometric model. The empirical results

'National Health Insurance expenditures in dailjkisiss benefits increased from 4.3 billion euro8060 to 6.4 billion euros in 2011. In
this respect they also constitute a public finarsestainability challenge, especially when worlatedl accident and diseases expenditures
are added.

ZInformation report (2013), n° 986: ‘Evaluation arahtrol of social security funding mission:Work abses: for a fairer, more transparent
system’



regarding the impact of the sickness insuranceesysin the occurrence and duration of sick leave are
presented in Section 7.

In Section 7, day by day indicators of generosigrevconstructed for each collective bargaining
agreement (CBA) and each sick leave spell in otdegxploit the significant differences between
CBAs in terms of sickness benefit provisions. Timpact of these indicators of generosity was then
estimated using a piecewise constant proportioazhtt duration model. Several specifications of the
model were tested taking into account a broad rasfgéactors and controlling for unobserved
individual heterogeneity.

2. Literature

Daily sickness benefits are the insurance resptntiee question of absenteeism for health reasons,
long-standing issue in labour economics (Brown &wksions, 1996). Economic research on
absenteeism can be grouped into three categorfea éhd Givord, 2009). The first group falls within
the classic work-leisure trade-off model (Allen,819. Employees seek to maximise their utility
function under budgetary constraints. Periods a&feateeism are adjusted according to the loss of
earnings and applicable monetary penalties. Tlsslirés confirmed by an empirical study conducted
on French medico-administrative data showing thatenit wage has a negative effect on the duration
of sick leave and that high wage increases ovelotiggterm tend to reduce sick leave duration among
men and increase duration among women (Ben HalhndeRegaert, 2013). The second group follows
the Shapiro and Stiglitz (1984) model that distispas the utility of work attendance from the tyili

of non-attendance. Employees will chose the le@febffort that guarantees an income level that
maximises their utility. Absenteeism can thus repnt the difference between the effort expended and
the contracted working hours. As employers are len@bfully understand an employee’s reasons for
missing work due to sickness (due to a lack of amess of the worker’s effort and health statugy th
are consequently confronted with the classic proldé moral hazard. The third category encountered
in the economic literature attempts to reintrodtiee notion of health status as a decisive variable
taking sick leave. Without being totally absenttle first two groups (Allen, 1981; Barmby et al.,
1995, Sessions and Treble, 1994), the health stiuension is not a core element of their paradigm.
Health-related absenteeism is no longer an indalidhoice (work-leisure trade-off; effort function)
but can be the result of a deteriorated healthustagither through illness or difficult working
conditiond (Ose, 2005). Recent studies (Afsa and Givord, 2@8RES 2013) have effectively
underlined the significant role played by workingnditions in employee absenteeism. Grignonand
Renaud (2007) dissociated sick leave, the resuknmbloyee choiceek postmoral hazard) from
absenteeism due to working conditions, under tepamsibility of the employer, by controlling for
health statusefx-antemoral hazard). The models presented below attemphtlerstand employees’
supply of labour. It should not be forgotten thasenteeism disrupts labour demand (Allen, 1983) and
can also generate important costs (loss of proalucéidjustment costs).

Among the factors advanced by the literature t@awctfor the occurrence and duration of sick leave,
are insurance parameters and more especially, siahpess benefit systems (Allen, 1981; Dragoand
Wooden, 1992; Barmby et al., 1995; Per and Marté86; Chaupin-Guillot and Guillot, 2009; Ben
Halima and Regaert, 2012). In France, several agam involved in this system. The guaranteed
minimum benefit, jointly involving the Social Sedyrand employing firms, is often completed by
collective agreement provisions that increase thisranteed minimum. Collective agreement
provisions vary considerably from one branch totheio and eligibility is often determined by
employee characteristics. Several studies haveleyehe role played by the generosity of sickness
benefit systems in explaining the gaps in sick éesates within the European Union (Bonatoand
Lusinyan, 2004; Osterkamp and Réhn, 2007). Empiriesults show a positive relationship between
degree of generosity and sick leave rates (BonadoLasinyan, 2004, Chaupain-Guillot and Guillot,
2009), the number of days sick leave (OsterkampRiitth, 2007; Malo, 2005), or sick leave duration
(Johansson and Palme (2005), Ben Halima and Reg2@IP)]. The latter effectively note that
employees adapt their sick leave behaviour to #dmesity of the health insurance system. Meyer et

3 Difficult working conditions can be compensatedHigher wages (Rosen, 1974).



al. (1995), Galizzi and Boden (2003) and Spierdifkal. (2009) observed that wage replacement
benefit rates have a positive effect on the dunatibsick leave spells. Other empirical studiesehav
shown that the relationship between the generasitjhe sickness benefit system and the work
absence rate could be explained by a company’uptioth methods. Using data from the labour force
costs and wage structures survey, Lanfranchi ardl@n2010) showed that companies using just-in-
time production methods were the least generoterimns of sickness benefits.

3. An original and detailed source of information on gk leave: the HYGIE database

The HYGIE database provides a detailed descriggfaick leave spells for a representative sample of
General Health Insurance scheme beneficiariemnstdutes a unique source of information that has
its origins in the study of the mechanisms of s$&dve in the private sector conducted by the unstit
for Research and Information in Health Economi&DES) following a call for tender launched by
the Ministry of Health Directorate for Researchudi¢s, assessment and Statistics (DREES).The
database was created in order to carry out thereghuesearch and contains necessary information
both on employees’ sick leave behaviour and aswmtidealthcare consumption, employees’
individual and professional contexts and a numbkercharacteristics concerning the companies
employing them.

The 2005-2008 HYGIE data are issued from the meofidtension Fund (CNAV) data and Health
Insurance Fund for Salaried Workers (CNAMTS) dMare specifically, files were extracted from
the National Career Management System (SNGC) gngugmgether all private sector employees in
France, and the National Statistical Beneficiargt&yn (SNSP) grouping together all private sector
retirees, matched with sickness benefits data téken the National Health Insurance Inter-regime
Information System (SNIIR-AM). CNAV data constitdténe point of entry with a random sample of
beneficiaries aged from 22 to 70 years old havimgributed to the general pension fund at leaseonc
during their lives. The CNAMTS data concerns botimpry and secondary beneficiaries of the
General Health Insurance scheme who received sskbenefits for at least one spell of sick leave
during the year 2004 and/or 2005. Matching CNAV a&@NAM-TS data sources enabled the
construction of the HYGIE database panel compo$&3®,870 beneficiaries from 2005 to 2010.

The panel constitutes a representative sample iwhtpr sector employees and includes precise
information on employees, the companies employhegmt and their healthcare consumption. This
weighting was used to estimate global cost (noettemometric estimates).

4. A compilation of sickness benefit parameters from He main collective bargaining
agreements (CBA)

Sickness benefits: a multi-tier system

In France, the sickness benefit system is a niahed system. Social protection systems were often
constituted on a professional basis and the geasatiah and standardisation of social security
coverage was based on the provision of a univeggalanteed minimum whilst maintaining the
generosity of complementary systems negotiatedpofassional basis.

The sickness benefit system follows the same lagit is constituted of several benefit levels. The
first tier, guaranteeing the statutory universahimum benefit is jointly covered by the Social
Security and employing firms. The Social Securibyars the wage replacement benefit; up to 50%
under certain conditions and within the limits b&t1/728 of the Social Security annual threshold
after a three day waiting period (annex 1). Stiller certain conditions, the employer is chargeti wi
paying a supplementary benefit from the 11th dagick leave (for the period studied, annelsad)as

*The & day of sick leveepuis le 20 juillet 2008



to reach a global wage replacement rate of 90%hifirst 30 days, then 66.6% for the following 30
days (annex 1)

The second-tier benefits are provided for by thHeectve agreement on which the employee depends.
Third-tier benefits are optional and will depend thre provisions made by employer-provided

complementary health insurance. The employer can alake provision for a more advantageous
scheme.CBA provisions thus provide, if not an exestimate, at least a lower bound for real

conditions under which employees are entitled¢krgss benefits.

In this study we restrict our attention to thetfirgo tiers of the system, the first of which hézady
been the subject of different studies. If the fiist is the same for all employees, CBA provisigasy

in their degree of generosity which also dependeimployees’ qualifications and years of service.
Depending on the collective agreement negotiat@wdatstrial level, firms may cover all or part bkt
Social Security 3 day waiting period, reduce theleyer 10 day waiting period or increase the wage
replacement rate. Thus, in the majority of colleethgreements, the provision of supplementary sick-
pay consists in, after a waiting peridt, completing the employee’s sickness benefits atry
favourable replacement raf€x,,y) over an initial period,, then at a lower ratd &) over a period

D..

Prior to July 2008, using the same notation, therguteed minimum benefit is expressed as follows:
(Do=10, TXnax=90%), D;=30,T Xyi=66%,D,=30).

Figure 1: Guaranteed statutory wage-replacement ra for employees with 3 to 8 years of service
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/]\ Benefit duration

End of sickleave

Reading: Benefit plan for an employee with 3 yearsasfice on the first day of non-work related dakve according to the
statutory minimum before June "2008Several phases can be distinguished. After a 3veting period, the Social
Security pays a 50% wage replacement rate. Theoympl always under certain conditions, is chargdith waying a
supplementary benefitom the 11th day of sick leave so as to reactohajlwage replacement rate of 90% over a period of
30 days, and 66% over the following 30 days.

In general, CBAs are more generous towards exemuthoth in terms of waiting periods, wage-
replacement rates and benefit duration (FigureN@ne of the 10 main collective agreements (i.e.
covering the greatest number of employees) makeigionm for a waiting period for executives with
over three years of service. These 10 CBAs guagamtE00% wage replacement rate for a minimum
period of two months for executives with 3 yearseifvice (from 1 year in 8 out of the 10 collective
agreements), and at least during the first 3 moaftsick leave (often four months) for executives
with over five years of service.



On the contrary, provisions made by certain callectagreements, particularly those concerning
clerical and production staff, are occasionallyslésvourable in terms of benefit duration than the
statutory guarantees (Figure 2). In this casefithremust continue paying benefits up to the statut
period corresponding to the employee’s seniorityhatminimum legal rate.

Figure 2: An example of a standard sickness benefilan for clerical and production staff
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Reading: Benefit plan for clerical and productiorffstath 1 year of service on the 1st day of non-koelated sick leave,

with the collective agreement IDCC 2216 (Predomilyafttod-based retail and wholesale trade) (versioforce between
2005 and 2008)

Figure 3: An example of a standard sickness benefilan for an executive
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Reading: Benefit plan for an executive with 1 yeasefvice on the 1st day of non-work related sigvéecovered by the
collective agreement IDCC 493 (National collectiggeeament for wines, ciders, fruit juices, syrugsrits and liquors of
France)

Enhancement of the HYGIE database with information regarding collective agreement
provisions

Over forty legislative texts relating to collectisargaining agreements were analysed. For the HYGIE
database observations concerning these CBAs, itthues possible to recreate the sickness benefit
levels day by day in terms of wage-replacement f@atehe first two tiers of the system (statutory
guaranteed benefits on the one hand, supplemesitagme as a result of a CBA on the other). With
this information, it is possible to exploit sickselsenefit variability as a determining factor ofksi
leave duration. This legislative analysis covesedufficiently representative sample of collective
agreements, including the specificities of the Aésdloselle insurance schemeEnhancing the
HYGIE database with information concerning CBA psian for sickness benefits was carried out in
several phases.

a) A collective agreement identifier based on the DADS

To enrich the HYGIE database with establishmendrimiition, data matching was conducted with
DADS data (Annual Declaration of Social Data) asthblishment data. The data base thus contains
information on individual beneficiaries, their carepaths, healthcare consumption and sick-leave
spells, reimbursements received from the Nationahlth Insurance schemes, their professional
context and a number of characteristics concertiadirms employing them. Using this database, we
were thus able to study the relationships betweealtt, work, professional career and firms’
characteristics.

The HYGIE database was further enhanced for thislystwith microeconomic data on CBA
provisions for supplementary sickness benefitsarninitial phase, using the Annual Declaration of
Social Data (DADS) and the establishment identifccanumber (SIRET) from the HYGIE database,
and taking into account each employee’s socio-geidmal category, it was possible to allocate a
collective agreement code for over 90% of obseowati{Table 1, figure 4)

Figure 4: HYGIE, DADS and collective agreement datanatching diagram

HYGIE database DADS CBA database
siret |pcs siret |pcs idcc idcc
] I ) d P
1st phase matching 2nd phase matching

Table 1: Collective agreement identifier code (IDCChllocation rate

2005 2006 2007 2008

Employee with at least one sick leave spell 89%  93%3% 94%
Total employees in the HYGIE database 84% 86% 88%Wh 8

b) A collective agreement database including sickbes®fit parameters

In the second phase, we constructed a databasedimgl the main collective agreements and
describing the conditions under which employeesddigible for supplementary benefits for each

® Private sector employees in the Alsace-Moselle region covered by local, regional labour rights, inherited from German labour
law that makes provision for total wage replacement benefits from the employer without a waiting period and without seniority
conditions in the case of absence from work as the result of sickness.



CBA. This involved a considerable number of anaysencerning thet6 collective bargaining
agreements,all read in detailln the majority of cases, CBAs make provision fdfedlent sickness
benefit plans according to employee category. Esgrieement was thus separated into its different
categories. In total, &7 different legislative schemegincluding the ‘statutory minimum benefit’
scheme and modifications that may have occurrethduhe period under studygovering 54.9% of
non-retirees in the HYGIE database (58% of sickdespells) were reproduced. In priority, we studied
CBAs covering the largest number of employees & dhtabase. Employees are effectively highly
concentrated within the major collective agreemevitereas CBAs for more minor sectors of activity
cover only a small percentage of employees. Impigpthe completeness of the HYGIE database
regarding the conditions for compensation in ctiNecagreements thus becomes more and more
difficult as one goes into smaller CBAs.

¢) The addition of compensation parameters in thddily sickness benefit) database

The CBA database grouped together all the legiglatiformation necessary to recalculate, for each
sick leave spell covered by the list of main cdliezagreements, the complete sickness benefilgrof
for a given CBA, day after day. To do this, a dertaumber of indicators were collected for each
legislative scheme: durationBd, D4, D), wage-replacement ratéBaux_maxTaux_min.

From this information, the wage-replacement rataess dach day of sick leave were calculated:
TAUX1, TAUX2,.., TAUX9C®. In order to reduce the number of descriptive alags, these rates
were grouped together in sub-periods and averagegbfCh sub-period. The sub-periods were chosen
in such a way as to respect the most frequent dategich legislative changes to the sickness lienef
system occurred (Annex 2).

5. Descriptive statistics and non-parametric analysis
Descriptive statistics

The econometric analysis was conducted on two sssrg@parately. The first sample)(Ecludes all
individuals absent from work due to illness durthg period 2005-2008. The second samplg &
composed solely of individuals for whom we have lexied information on the collective
agreemeritoncerning them.

Our sample E(E)is thus composed of 403 428 (233 352) sick legedls for 167 416 (103 295)
individuals of which 0.9 % (0.85%) are right cerexbrThe average duration of a sick leave spell is
15.6 days (15.7 days) overall, with an averagetoraof 15.1 days (15.1 days) in 2005 and 15.8
days (16 days) in 2008cf( table 1). The gender analysis shows that the geedaration of a sick
leave spell is 16.3 days (16.4 days) for womenregdi4.7 days (14.8 days) for men. The sick leave
duration analysis according to the French privatéa employee age pyramid reveals that individuals
aged 55-65 have the longest sick leave spells.atdi8/s (18 days).

Sick leave duration among part-time workers is &g average than among full-time workers [17.2
days (17 days) against 15.1 days (15.3 days)]. fgsslt is also true in the sub-populations of men
and women considered separately. The average oluratisick leave spells among men and women
working full time are shorter than among those wagkpart-time. The distribution of sick leave
duration according to sector of activity revealfisiderable disparities. Individuals working in the
manufacturing industries record the lowest averaitie 13.3 days (13.1 days), against 18.2 days (18.3

® Within the framework of this study, we are onlyeirested in work absences as a result of sickmess\ork related) lasting less than 90
days.

7The current collective agreement database doesamtéin information on the daily wage replacemeites for 58% of the individuals in
the initial sample. Separate estimates were caatgdn the two samples Bnd E so as to compare the stability of the coefficieftthe
different models estimated.



days) in the transport and communications sectOrs.average, the duration of sick leave spells

decreases the larger the size of the company. Lewgganies (over 1000 employees) record an

average duration of 14.3 days (14.3 days) agams3t days (18.4 days) in small companies (less than
ten employees). The South of France records thHeebigaverage sick leave duration at 16.8 days (16.7
days) whilst the lowest average duration is readide¢he North of France with 14.5 days (14.6 days)

The duration of sick leave spells is subject tokedrseasonality. For both men and women, a sick
leave spell beginning on a Sunday is the longet$t an average of 22.6 days (22.2 days) for women
and 22.8 days (22.5 days) for men. On the othed hre shortest sick leave spells are those that
begin on a Tuesday with an average of 14.9 daysl¥5) for women and 13 days (13 days) for men.

Finally, certain typical durations appear with atigallarly high incidence rate. These modal duraio
correspond to changes in the payment of daily siskbenefits either at the first tier (Social Segur
waiting period and employer waiting period), or thecond tier(typical benefit duration periods at
Taux_mavor Taux_minoccurring for several major collective agreemeatsiex 2).

Table 2: Descriptive statistics of the duration ofick leave spells (< 3 months)

Sample (&) Sample (&)

Women Men  Global Women Men Global
AGE25-34 16.27 13.21 14.94 16.38 13.42 15.20
AGE35-44 15.59 14.31 14.97 15.67 14.43 15.13
AGE45-54 16.78 15.90 16.35 16.73 15.96 16.41
AGE55-65 18.19 18.25 18.22 17.93 18.25 18.07
Age of entry into the labour market: under 18 yexdds 17.38 16.06 16.65 17.49 16.30 16.91
Age of entry into the labour market: 19-22 years ol 16.17 14.27 15.29 16.22 14.50 15.51
Age of entry into the labour market: 23-26 years ol 16.00 14.04 15.17 16.14 14.00 15.29
Age of entry into the labour market: over 27 yeads 16.38 14.96 15.83 16.11 14.43 15.53
Full-time work 15.83 14.47 15.11 15.95 14.62 15.30
Part-time work 17.52 16.65 17.28 17.26 16.10 17.00
Alsace Moselle Scheme 14.44 13.06 13.76 14.61 13.30 14.06
Complementary CMU beneficiary 17.18 16.96 17.09 247. 16.32 16.86
Change of status vis-a-vis the CMU-C 16.94 16.81 .846 16.95 16.21 16.65
Agriculture, Fisheries 16.77 15.38 15.62 17.35 13.54 14.31
Mining Industries 15.42 13.54 14.20 15.60 13.67 14.45
Manufacturing industries 15.26 13.10 13.46 15.11 .083 13.19
Production and distribution of electricity, gas avater 15.68 15.04 15.17 14.94 12.63 13.22
Construction 16.55 15.03 15.22 16.59 14.31 14.48
Commerce, car and domestic equipment repairs 17.435.33 16.57 17.58 15.23 16.61
Hotels and restaurants 14.69 14.85 14.79 14.99 15.19 15.12
Transport and communications 18.57 17.54 18.22  318.8 17.41 18.34
Financial activities 14.15 13.01 13.63 14.38 12.96 13.66
Real estate, rentals and business services 14.77 .04 14 14.53 14.77 14.29 14.65
Public administration 15.65 15.73 15.68 15.62 16.24 15.81
Education 15.65 14.63 15.29 15.50 14.41 15.12
Health and social services 16.89 15.76 16.35 17.11 1591 16.53
Collective, social and personal services 14.78 436. 15.41 14.56 14.82 14.61
Extra-territorial activities 17.00 14.39 16.48 9b. 14.21 16.34
Company size [1; 9] 19.00 17.99 18.47 20.18 18.89 19.70
Company size [10; 49] 18.07 16.92 17.56 18.02 16.82 17.46
Company size [50; 499] 16.52 14.87 15.74 16.63 994, 15.93
Company size [500; 999] 15.66 13.85 14.82 15.93 0a4. 15.14
Company size [1000; +] 15.22 13.29 14.37 15.64 435 14.87
Quarterly wage less than 3 500€ 20.92 20.26 20.72 0.852 19.46 20.44
Quarterly wage between 3 500 € and 5 000 € 15.68 .5315 15.52 16.29 15.92 16.16
Quarterly wage between 5 000 € and 6 500 € 13.34 .1613 13.24 13.66 13.38 13.52
Quarterly wage over 6 500 € 12.97 12.92 12.94 513.0 12.95 13.00
Sick leave start day: Sunday 22.63 22.87 22.75 222 2254 22.37
Sick leave start day: Monday 15.04 13.36 14.21 25.1 13.40 14.36
Sick leave start day: Tuesday 14.98 13.06 14.08 0415. 13.08 14.21
Sick leave start day: Wednesday 16.62 14.62 15.70 6.711 14.72 15.89
Sick leave start day: Thursday 17.13 15.50 16.41 .1317 15.58 16.53



Sick leave start day: Friday 17.71 16.29 17.11 37.6 16.08 17.04

Sick leave start day: Saturday 18.35 17.91 18.15 .3418 18.10 18.24

Year 2005 15.89 14.29 15.14 15.78 14.23 15.14
Year 2006 16.74 15.10 15.97 16.67 15.04 15.98
Year 2007 16.34 14.88 15.66 16.41 14.96 15.80
Year 2008 16.61 14.86 15.80 16.80 15.05 16.07
Total 16.38 14.77 15.63 16.41 14.82 15.74

The CBAs differ strongly in their generosity and lead to strong disparity among workers

CBAs are the source of considerable disparity anemployees. To see this, we have computed the galap
replacement rate provided by the first two tiersiokness benefits provision, for each worker m shhmple E2
(for which we have detailed information on the CBAhe detailed results are presented in annex thelffirst 3
days of sickness, around 70% of the workers reagivbenefit and around 30% have their wage fulplaeed.
From days 4 to 10, they fall into two roughly ecalant groups, with replacement rates of 50% andd.@aom
days 11 to 40, we also see two main groups (witaoement rates 90% and 100%). The situation isesmor
contrasted from days 41 to 70, with significantup® appearing around 3 values of the replacemead: r65%,
75% and 100%. After day 70, modal values of théa@pment rate are 0%, 50%,75% and 100%.

Moreover, the distribution of sick leave duratiennioticeably different from one group of workersatmwther,
depending on the level of generosity of their CB¥hifex 4).

Semi-parametric analysis: Kaplan-Meier estimator

To complete the descriptive analysis of the sarfiplave estimated the survival function in the sick
leave state by applying the non-parametric analysieg the Kaplan-Meiestimator according to
several individual variables: gender, quarterly svagample E. Additional analyses using
information supplied by the collective agreemergample E, were conducted following the
indicators of generosity of employer-provided siegs benefits. Two types of indicator were used: a
global average generosity indicator and averagesrgsity indicators calculated for the first three
months of sick leave.

The non-parametric estimate of survival functiooves a profile gap between men and womefn (
Figure 1). The two non-parametric estimates shawttie longer the duration of sick leave, the lower
the probability that the work absence spell willdg¢ended for both men and women. The survival
function for both genders is subject to a consideraecline: 75% of women and 74% of men are
likely to have a sick leave spell lasting longeartt# days. The estimated survival function for wome
is always higher than that for mlerHowever, the probability of a prolonged abserselmost
identical for men and women for the first four dajsick leave. Beyond that, women survive longer
in the state than mé&h

The non-parametric estimates of survival functionoading to quarterly wage quartiles reveal that
wage level has an especially discriminating eftecthe duration of sick leavef(Figure 2). We thus
note that the dispersion of survival rates is gesrand tends to be accentuated under the effébtof
age of the sick leave. The highest rate is obseamedng individuals with a quarterly wage of less
than 3 500 €. On the contrary, the shortest durdtiosick leave spells is observed among indivislua

*The probability distribution of the duratidh can be specified by the cumulative distributiondion F(t) = P(T < t) representing the
probability that the duration of sick leave will beleastt periods. The survival function is defined Is\t) = 1 — F(t) = P(T = t); S(t)
designates the probability tHAis not concluded afterunits of time.

9A Wilcoxon test was also carried out to test theadity of the two survival functions (men/womenheTvalue of the chi teg(1) = 157,80
allows us to reject the null hypothesis and assalteto validate the alternative hypotheisis adisag to which there are significant
differences between the two survival functions.

19x test of homogeneity to evaluate a divergencehi tivo distributions amounts to a test in diffeenin variance between the two
distributions of men and women. This test involeafulating the rati®R=Var[men] / Var[women]on the assumptiortd_0: R=1 against
H_1: R£1. This ratio obeys a Fisher's law on degrees oédoen N_men-1 and N_women-1. According to the testdffferences in
variance, we reject the equality of variance hypsih at the 5 % threshold. The observed gendeereifEes in the non-parametric
estimations are thus significant.
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belonging to the third and fourth income quartifgst is to say with a quarterly wage of over 5 000
€). If the two groups of individuals have similaofiles in terms of survival in the sick leave stah
significant gap to the advantage of individualobging in the second income quartile (between 3 500
€ and 5 000 €) is, however, observed. Finally we o inversion in the survival rate curves between
individuals with a low quarterly income (less tharb00 €) and individuals with a high quarterly
income (over 5000 €), beyond th& dlay of sick leave. This result confirms the existe of
supplementary guarantees provided for by collecigeesements with comprehensive coverage of
short-term sick leave spells for individuals in thigher income brackets. On the contrary, indivisua
on low wages benefit from a less generous coversdmgh explains the difference in behaviour during
the first days of sickness absence.

Figure 3 compares the survival function of empleybenefitting from the Alsace Moselle insurance
scheme to those benefitting from the National Heldsurance scheme in the rest of France. Private
sector employees in Alsace-Moselle, identifiedh@ HYGIE database as benefitting from the Alsace-
Moselle regime, are covered by the local labour, lavherited from German labour law which
provides that an employer will maintain an empldgdacome in its totality during spells of sick
leave, without a waiting period and without coratis of service. The results of non-parametric
estimates show that employees under the AlsacelMasheme have a much higher survival rate in
the sick leave state than employees in the reBtasfce. Income losses due to sick leave are lowver f
Alsace Moselle employees than those in the restrafce. They register shorter spells of sick leave
but tend to be absent from work due to illness nodten (Ben Halima et al., 2012). The median spell
of sick leave is 6 days for Alsace-Moselle emplayegainst 7 days for employees in the rest of
France. The same difference is noted for longd¢ lgiave spells: Alsace Moselle employees have a
25% greater probability of having a sick leave kfzedting over 12 days whereas the corresponding
duration is of 13 days for employees in the restmraince. The Wilcoxon tests carried out to test the
equality of the two survival functions and the $esf homogeneity for the different distributions
(Alsace-Moselle/other) show that difference betw#entwo survival functions is significant and the
assumption of the equality of variance in the twadrdbutions is rejected.

Beyond the standard replacement rate guaranteduisbyier benefits (Statutory Health Insurance +
employer supplementary benefits), complementargfismprovided for by collective agreements vary
considerably from one employee to the next. Onstiflesample E2 for which we have the sickness
benefit parameters provided for by CBA, we defirglabal level of generosity for each separate sick
leave spell. This corresponds to the global wagdacement ratéor the sick leave spell concerned,
estimated by means of the wage-replacement ratiéepspecific to the collective agreement on which
the employee depends (annex 1 and Figure 4). lofygdnerosity is calculated using a similar logic t
that of Frick and Malo (2008), but using an adapteethodology applied at a finer collective
agreement level, whereas Frick and Malo only take account first-tier sickness benefit systems in
different European countries.

From this indicator, three levels of generosity evegtained: ‘ungenerous’ (average replacement rate
less than 66.66%), ‘not very generous’(averageapgphent rate between 66.66% and 90%), and ‘very
generous’ (average replacement rate equal to ar I8@%). We thus observe that, all other things
being equal, survival in the sick leave state isaearage longer among employees benefitting from a
better replacement rate from ‘not very and veryegeuns’ collective agreements than for other
employees belonging to an ‘ungenerous’ collectiyeement with a low replacement rate. This result
confirms that a very generous sickness benefieaysends to extend survival in the sick leave state
and to increase the average duration of work alesedae to illness. The results also confirm the
outcomes of Henrekson and Persson (2004) and &nidkvalo (2008) empirical studies. The median
sick leave spell is of 6 days for individuals caekby an ‘ungenerous’ collective agreement against
significantly longer spell of 27 days for those emd by a ‘not very generous’ collective agreement
and 7 days for a ‘very generous’ collective agre@me€his gap according to generosity level widens
the longer the duration of the sick leave speltividuals covered by an ‘ungenerous’ collective
agreement are 25% more likely to have a sick lspel of over 8 days, against 42 days and 14 days
for individuals covered by a ‘not very’ or ‘verymgerous’ collective agreement.
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These estimates are however calculated under suengsion of a homogeneous population and must
therefore be supplemented by an analysis of sakel@lurations taking individual heterogeneity into
account. To do this, we conducted a semi-paramesionation using a discret time proportional
hazard model.

Analysis of thesurvival function of sick leave duration

Figure 1: Kaplan-Meier Survival Estimates Figure 2: Kaplan-Meier Survival Estimates
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6. Econometric model

The econometric analysis is based on a discret pioportional hazard model using the formulation
proposed by Allison (1982). The same econometaenéwork was used by Jenkins (1995). The
baseline hazard was specified using a semi-par@mapproach (piecewise constant hazard) by
specifying the duration dependence terms represgtiie duration of sick leave. In the work absence
decision process, individual behaviours are tothlyerogeneous. This heterogeneity is made up of
observable (individual characteristics and pastohyson the labour market) and non-observable
characteristics. Individual heterogeneity leads to an unequal ithzate of duration dependence in
the work absence state. In this context, the détemms of the duration of sick leave cannot beistlid
without taking into account observable and non-plad#e heterogeneity factors. This difficulty is at
the source of numerous developments concerningidarenodels presented in recent econometric
literature (Lancaster, 1979; Heckman and Singe84)1L9Modelling the probability of leaving the state
of work absence can be fully parametric; in thisegat is advisable to select the probability law

“"The quantity of non-observable information could reduced by conducting more detailed surveys; Belgr a proportion of non-
observables will always exist.
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followed by the baseline hazard affecting all theividuals. This approach requires the econometrist
to define a parametric law for the baseline hazArdinappropriate choice of law will result in béas
estimators. An alternative solution is to consitier time interval in which the individual left teork
absence state (if the agent notifies absence frork at timet — 1 and renews the work presence state
at time t , we know that the individual left the work abserstate during the time intervfi-1,t) . In

this case, we refer to semi-parametric modelstthae the advantage of not imposing the specifioatio
of a hazard function, thus authorising greaterilfidigy *°.

Within the framework of proportional hazard modéiss possible to take the discrete nature of data
into account while preserving continuous duratibms approach allows for the removal of parametric
assumptions concerning duration distribution. Westlobtain a so-called ‘semi-parametric’ model

(Prentice and Gloeckler; 1978), introducing a mdthb analysis for these ‘grouped’ data based on
Cox’s (1972) continuous time model. Meyer (199)ands upon the analysis method by introducing
parametric or non-parametric heterogeneity and Had Hausman (1990) by generalising it to

concurrent risk models.

We situate this study within the framework of prammal hazard models in which the hazard rate for
an individuali at a moment in time > 0 is written

Aie = Ao (Dexp(X'iB)

In this formula,t signifies the duration of the work absence spglit) is the ‘baseline’ hazar&;.is
the vector of individual characteristics for thelindual i and  is the vector for parameters to be
estimated. The return to work following a sick leag only observed in disjointed time intervals
j = [aj-1,3;). The probability of leaving the work absence sthtang thej°time interval is written

prob(T € [aj_l,aj]) = prob (T = aj_l) - prob(T = aj)
The survival function at the beginning of flig¢ime interval is written
prob(T € [aj_l,aj]) = S(aj_l;Xit)

The probability of leaving the work absence statend) the intervaj® for a given individuali is thus
written

prob (T € [aj_l,aj]) = S(aj_l;Xit) — S(aj;Xit).

The hazard rate during the time interval, thatthig, probability of leaving the work absence state
during the intervaj® knowing that the state was not left previouslywiiiten

T € [aj_4, 4] S(aj-1; Xit) = S(aj; Xie) S(aj; Xit)
h;(X;;) = prob US> a ): =1
j\Ait ( T j—1 S(aj—1iXit) S(aj—1ixit)

Given the proportional hazard assumption, the sahfunction can be presented in discrete form in
the following manner:

t
S(aj;Xit) =exp|— f Alt X dt| = exp[— exp(X’itB + 8]-)]
0

with §; = log(H) forj =1, ...,k

Semi-parametric models facilitate the inclusionimie-varying explanatory variables.
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The §; parameter represents the temporal dependence gtarandefining the baseline hazard. They

are treated as parameters to be estimated dintlyare interpreted as the hazard logarithm ojjfthe
interval.

t

H; = J Ao (D)dT

0

If the intervals have a duration of 1 day, thendbeation registered for each individual corressotad
the intervallt; — 1,t;]. We equally define a censoring indicatgr It takes the value 1 if the work
absence spell is completed; otherwise the valQeTée log-likelihood for the sample is thus writte

LogL(B,8) = Z{Cilog[s(ti—1ixit) — S(ti; Xi)] — (1 — ¢;)logS(t;, Xip) -
i=1

The discrete time hazard in tffeinterval is written

hy(X5) = 1 — exp[—exp(X';B + ;)]
aj

with y; = log j}\o(‘t)d‘t.

aj_l
Given the expressions, the log-likelihood functionthe hazard model becomes

ti

n -1
Logl = ) deilogd hi(i) | 11— he(id] { + (1 = ctog] | 11 = hsxio)]
i=1 s=1

s=1

The indicator variable takes the valuyg = 1 if the individuali leaves the state of work absence
during the time intervdk — 1, t]; otherwisey;; = 0. The log-likelihood equation (equation 14) thus
becomes

n &

i=1 j=1

This expression represents the log-likelihood @& fireliminary version of the final model. This
preliminary version does not take the unobservedrbgeneity between individuals into account and
implicitly assumes that any heterogeneity amongnegeill have been measured and integrated.in

It is nevertheless probable that numerous varia@desh as moral hazard and adverse selection of
individuals) are unknown to the econometrist, eifghey influence the process of leaving the work
absence state. Not taking this unobservable hetagity into account may result in a negative hias i
the estimation of the temporal dependence paramdieis bias, due to the “mover-stayer”
phenomenon, can be schematised as follows: if tipeilption studied is composed of homogeneous
groups with a constant (though different) basetiagard, then the population structure remaining in
state of work absence will change over time antlamihsist of increasing numbers of individuals with
a low hazard rate (stayers) and decreasing nunab@rdividuals with a high hazard rate (movers). As
a result, the temporal dependence parameters,rrtha indicating a constant hazard rate, will
indicate a decreasing rate with the time spent state of work absence. To take the unobserved
heterogeneity of agents into account, we introdueeultiplicative function into the hazard equation
g; distributed according to a Gamma distribution withmean 1 and varianag* = v (Lancaster
(1979), Han and Hausman (1990), Dolton and O'N&8PB6) and Stewart (1996). The instantaneous
hazard rate for the equation is now specified Hevis:

Ait = Ao (D€ exp(X'ieB) = Ao (Dexp(X'icB + log(e;))

14



The discrete time hazard function is written
h; (Xi]-) =1- exp[—exp(X’i]-B +vi+ log(ei))]

The log-likelihood function for the second versiginthe model can be written (Meyer 1990, Jenkins
1997)

N
LogL = log{(1 — ¢;)A; + ¢;B;}
i=1
i )
A=|(1+ UZ exp(X’i]-B +03))
j=1
I( -1 5
14+v 2 exp(X';B+0())| —A; sitp>1
Bi == i j=1 .
tl - Ai si ti =1

Furthermore, we possess information on the cergasinwork absence spells. In the following
analysis, we also take into account the right cengaf individuals since some of them were still 0
sick leave at the end of 2008. The unit of timmireed to measure the duration of the work absence
spell is the day and the period of observation betw2005 and 2008. In this study, we restrict our
attention to work absences lasting less than 3 Imsofdr two reasons. Firstly, beyond 90 days, the
Social Security systematically carries out contiadiging both the individual and the physician to
justify the reasons for prolonging sick le&veThis should have the effect of limitirex postmoral
hazard. Secondly, long-term work absences are et frequent (7.4 %). The specification of the
piecewise constant baseline hazard retained fomouiel is as follows: the baseline hazard is caonista
in three day intervals from the 1st to the 9th ddyday intervals from the 10th to 29th days, abd 1
day intervals from the 30th to the 59th day, amdlfy one interval up to the 8Cday. This model
allows us to measure the effect of the generodisiakness benefit systems negotiated in CBAs on
the hazard function.

7. Results

This section is devoted to the analysis of thelteguovided by the different models estimated lo t
global sample (B and the sample ¢gEcomposed solely of individuals for which we haa@lected
information on the collective agreement, takinghs®rved heterogeneity into accddnt

Through the use of different models, we more paldity analyse the influence of individual
characteristics, employment characteristics anmmnegn the duration of work absence spells (Table 3
Column 1-3). Numerous variables are taken into aetwithin the framework of this analysis. A first
group of variables refers to individual charactesss (age, gender, insurance regime (CMU), age of
entry into the labour market and socio-professiaaaégory, health status (psoxy number of visits

¥ The National Health Insurance medical servicesozary out the following checks: control continuausrk absences including short-term
or repetitive absences, invite the beneficiarygfanedical examination carried out by the SociauBgcmedical officer in cases of frequent
prescription of sick leave. When sick leave duratéxtends beyond three months, the sickness furdicaleofficer in liaison with the
general practitioner can call on the occupatiohgsprian for advice concerning the beneficiary'digito return to work.

“The rate of leaving the work absence state is mt affected by the employee’s observed charatiesidut also by unobserved
characteristics such as moral hazard and advelesetisa. Control for the effect of unobserved hegeneity is represented by tBamma
factor. The positive and significant effect of the vadarGamma distribution, for men and women, indic#itesexistence of unobserved
factors with a positive effect on the rate of lemvthe work absence state.
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to a general practitioner, number of days hosga#bn, having a long-term illness). A second group
of variables represents employment characteridiicage, working time, sector and size of the
company). A final group of regional variables israniuced so as to measure the effect of economic
context (region of residence, unemployment rate gepartment). Finally, two types of variable
specific to the sick leave start date are introdunehe estimations: the day of the week on wisick
leave began and a second variable measuring tendes of this start date to a day before or
following an official public holiday.

We then evaluate the impact of the generosity 8écitive agreement provisions concerning sickness
benefits on survival in the sickness state. We theatuate the impact of collective agreement béenefi
generosity on survival in the state of sickness. ttess estimate 4 models (Table 4, Column 1-4)by
first separately introducing the four variableggeherosity relative to the sickness benefit systanas
secondly, crossing piecewise constant baselinertisrath the following generosity variables:

- Average global benefit generosity proper to eadk $ave duration and each collective
agreementtf,);

- Benefit generosity proper to each collective agie@rand calculated for each baseline hazard
interval (¢.[q1,42) - d1 andd2 representing the respective start and end datéiseabaseline
hazard interval;

- Alsace Moselle, variable used apraxyfor a very generous, standard sickness benef#isys

The specification of the piecewise constant basdiazard retained here assumes a constant hazard in
three day intervals from the 1st to the 15th datefval 1-5), then in 15 day intervals from thd'16

the 90" day (interval 6-10)df. Jenkins, 1995). Intervals 1 to 10 are tempdahmiesdefining the
baseline hazatd

The first results of the different estimates caleit on the global sample ,jJEare presented in table3
taking into account unobserved heterogeneity. @dimg for the effect of unobserved heterogeneity
is represented by th&amma factor. The positive and significant effect of ia@ceGamma
distribution indicates the existence of unobserfaatiors that positively influence the rate of lewayi
the state of sickness absence.

The aim of accounting for the risk dependence afilgy the state of work absence vis-a-vis the
duration of sick leave is to identify the date ohieh the spell of sick leave was concluded and the
impact of collective agreement replacement ratéabdity on the rate of leaving the work absence
state.

The terms of the baseline hazard do not appeaary monotonically with the duration of sickness
absence. Despite the negative and significant tsffafcthe majority of the baseline hazard coeffitie
(column 1-3, Table 3), we observe a strong contisugrowth in the estimated hazard coefficients
from the &' to the 38 day.

The terms of the baseline hazard with a short-éurabetween 1 and 3 days, have a negative and
significant effect on the instantaneous rate ofilegathe work absence state. This trend remains the
same for longer work absence spells (from the 6tthé 30th day) but the effects are weaker. This
tends to significantly reduce the duration of tlekrsess absence spell and consequently increases th
likelihood of returning to work up to the end otthirst month. Beyond the first month, the negative
effect of the baseline hazard tends to decreas¢haisdreduces the likelihood of leaving the sicknes
absence state.

This first result drives us to deepen the analggisording to the benefit generosity of collective
agreements so as to identify differences in indisgidbehaviour.

15The constant was not included so as to avoid petfetinearity with the temporalummiegJenkins, 1995).
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Regarding individual variables, the outcome of #@monometric estimates show that men have
significantly shorter spells of sickness absencem fwork than women. These results are consistent
with those obtained in several empirical studieldefA 1981; Bridges et Mumford, 2001; Ose, 2005).

Age has a negative and significant effect on #te of leaving the sickness absence state. Thidt res
appears to confirm the existence of an incremeatationship between age and sick leave duration. |
relation to individuals in the 25-34 age group dleation of sick leave spells among individualscage
over 34 are significantly long€r This effect increases with age; that is to shg,rate of leaving the
work absence state decreases with age. All othegdhoeing equal, individuals aged over 55 thus
reduce their likelihood of concluding a sick leamell by 28 %/'in relation to individuals aged less
than 34 (column 2, Table 3).Two main factors caplar this relationship between age and sick leave
duration: first, there is correlation between agwl dealth status such that a longer duration
corresponds to a deteriorated health status. SBcond-rance as in a number of other industriaise
countries, ceasing work as a result of sicknesdeamne of the ways of withdrawing from the labour
market for elderly employees (Behagehkt2011). Longer absences from work can thus appeoae t
the result of employees’ more or less constraitedces concerning their labour market participation
This age effect also exists concerning the likedthof being on sick leave (Ben Halimaagt 2012).

Concerning employment characteristics, individuatsrking part-time or from home have a 5%
higher likelihood of leaving the work absence statn individuals working full time, all other tiga
being equal (column 2, Table 3).

Socio-professional category seems to play a sgmtirole on sick leave duration. All other things
being equal, supervisors, employees or workers Isgeificantly shorter sick leave spells than
executives. The first effect is of greater magratgcblumn 2, Table 3).

Compared to the early entrants to the labour matatler 18 years old), later entrants have
considerably shorter spells of work absence. Thisable can be considered as a proxy for age on
leaving the education system (column 1-3, Tablé-B)m that point, young people entering early into
the labour market are essentially characterised loyv level of human capital. It is thus probalblatt
they hold less prestigious jobs requiring fewetlskiharacterised by poorer working conditions. On
the contrary, late entrants to the market who tegisignificantly shorter work absence spells
generally have a higher level of education and habs with more responsibility and autonomy,
better rewards and better working conditions (Q865).

The variables used as a proxy for health statusaddave the same effect on the rate of leaving the
sickness absence state. As expected, a high nuohbasits to a specialist in year (t-1), tends to
significantly reduce an individual's likelihood t#faving the sickness spell and extends the durafion
sick leave. On the other hand, an increase imtingber of visits to a general practitioner in ygk)

has a negative and significant effect on the domadif the work absence spell as a result of sicknes
(column 3, Table 3). We can thus conclude that gergractitioners play an important and efficient
role alongside occupational physicians in termg@rgfroving health at work since it is the GP that is
most frequently consulted when workers have heaitiblems. Numerous work situations can alter
patients’ state of health and certain diseases reparcussions on individuals’ ability to work (pse
2009).

Concerning the regional variables, our results abaenegative and significant relationship between
‘departementunemployment rate and sickness absence durafisna result, the frequency and
gravity of health-related absenteeism should beefoim periods of economic downturn. Several
empirical results confirm this theory such as thob&ained by Henrekson and Persson (2004) and
Johansson and Palme (1996, 2002) who show thatesskabsence spells are shorter during periods of
high unemployment. Localisation in the west, soatid south-west employment areas reduce the
duration of sickness absence compared the empldyaneas in the Paris region. On the other hand,

'°A negative and significant effect of the coeffidienorresponds to a reduction in the rate of lentlie work absence state and the
prolongation of sick leave duration.

1728 9% = 1 -exp(-0,335).
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individuals living in the north increase their likeood of leaving the sick leave state by 5% (calum
2, Table 3).

The ‘day of the week’ effect (Friday being the refece), and the day prior to or following an offici
public holiday reveals significant effects on therof leaving the sickness absence state (colug)n 2
Table 3). In effect, sick leave duration is sigrafiitly longer when the start day is a Saturday or
Sunday or the day prior to or following an officialiblic holiday. This weekend and public holiday
effect can be explained by the fact that the mgjai these sickness absences can be the resait of
individual choice to prolong a weekend or an offigublic holiday (Brostrom, Johansson and Palme,
2004). We observe the opposite effect, howeverth@iother days of the week.

Compared with individuals working in small companieounting less than 10 employees, those
working in medium or large companies (over 50 eypds) take shorter periods of sick leave. From a
certain threshold, we can thus conclude that sekabsence is negatively correlated to company size
Employees working in companies counting from 104® employees however, have a higher
probability of having longer work absence spellantithose working in small companies since their
likelihood of leaving the sickness state is redubgd4% (column 2, Table 3). Two reasons can be
forwarded to explain this relationship. The firsthat large companies have developed more eféectiv
means of controlling individual employees, and fineduction methods adopted do not encourage
employees to prolong sick leave as it carries igleof replacement or job modification (Lanfranch
and Treble, 2010).

In relation to the commercial sector, the manufaectu industries, construction sector, hotel and
catering sector, financial activities, real estatmtal and business services, public administratio
health and social services and extra-territoritiViies have positive and significant effects be rate

of leaving the work absence state. As a whole, eyagls in these sectors have significantly shorter
sickness absence spells than those in the commsedtor. On the contrary, individuals working in
the transport and communications sector have fignifly longer sick leave spells (column 2-3,
Table 3). This result appears to confirm the eristeof more generous branch and sector agreements
regarding sickness insurance benefits than othatssould explain these differences.

This sectorial analysis will be extended accordimghe different collective agreements in an attemp
to dissociate individual employee effects from thoslated to the sickness benefit system proviged b
the company.

Effect of the generosity of the sickness benefit stem:

Table 4 (column 1-3) presents the results of theerdet time proportional hazard model using
different indicators of the generosity of the sieka benefit system estimated from sampe (Eable

4 only presents the results specific to the basefiazard intervals so as to identify variations in
individual behaviour resulting from changes in linel of generosity during the episode of sick lav

Column 1 indicates that the level of generositytagining to each sick leave, calculated from the
collective agreement parameters and sick leavetidorénas a significant and negative effect on the
rate of leaving the work absence state and thushieasffect of prolonging the sickness absencd.spel
A 1% increase in the generosity of sickness benefitluces the likelihood of leaving the sickness
absence state by 2,8%. This result appears torootifie conclusions obtained by Frick and Malo
(2008), showing that an increase in sickness imegraeplacement rates tends to increase the number
of days absence by 2.6 days.

When we cross the level of generosity proper tdesack leave(t,,...) With the different baseline
hazard time intervals (column 2, Table 4),all theris of the baseline hazard have a significant and
negative effect on sickness absence duration witilraost similar effect on all the intervals.

The results of crossing the baseline hazard wiehlével of generosity proper to each collective
agreement provision calculated on three day inteifvam the 1st to the 15th day and then by 15 day
intervals from the 15th to the 90th day (columnTable 4), show that the risk does not vary
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monotonically according to duration. The terms lu# first baseline hazard with a short-duration of
between 1 and 3 days, crossed with level of geiigrogve a negative and significant effect. Thus, a
1% increase in the level of generosity during thda@ waiting period reduces the rate of leaving the
work absence state by 3%. On the other hand, ¢imdency is inverted for longer periods of sick
leave, lasting between 4 and 15 days for whichréspective terms of the baseline hazard terms have
a positive and significant effect. We conclude taatigh level of generosity during this period of
sickness absence from work does not encourageidiodile to prolong their work absence spell and
consequently increases the probability of a retanwork. This result can be explained by the faet t
during this period of sickness absence, the emplisylegally obliged to pay supplementary sickness
benefits from the 11th day of sick leave so asttairaa global wage replacement rate of 90% for a
period of 30 days. This legal obligation to com@#asvage loss at a high minimum rate does not
induce a significantly stronger variability in ldwf generosity according to individual or the sfiec
collective agreement to which they belong. For Emgpells of sick leave, from the 16th day up to tw
months, very generous collective agreement prawsitave a negative effect on leaving the work
absence state and thus significantly increase thmatidn of the work absence spell during these
periods. The drop in the legal daily sickness hiematfe to 66.6% during this period leaves room for
strong variability in levels of generosity as cotlee agreement provisions for sickness benefits ca
reach a 100% replacement rate in certain casesefbne, during this sickness absence spell, treeae i
positive relationship between levels of generositgickness insurance systems on the duratiorchkf si
leave. For spells of sick leave lasting over twonths, a high level of generosity does not tend to
prolong the work absence state.

In the case of a standard and generous sicknagzmimte system such as the Alsace-Moselle system,
the econometric results (column 4, Table 4) shaat the effects on the terms of the baseline hazard
according to the duration of the work absence spe&lbn-significant. Thus, a relatively high startia
replacement rate over the whole sickness absertladsges not generate individual behaviour patterns
regarding the risk of different ilinesses.

Conclusion:

The sickness benefits system has a significanténfte on the duration of sick leave. This effes ha
been revealed in several recent studies examihimdjrst-tier universal minimal benefits provideg b
the National Health Insurance Fund. Our study, $ow on the very diverse benefit provisions
provided for in collective agreements (secondienefits) resulting from branch-level negotiations,
confirm these results. To do this, over forty cdiilee agreement texts were analysed and formalised
on the basis of certain parameters proper to ealtbctive agreement, which had never been done
before.

Contrary to first-tier benefits, the second-tiedlective agreement provisions create considerable
disparities between employees in terms of dailyefieentitlements; disparities which in turn have a
effect on employee behaviour. The level of gengyadius varies considerably, not only from one
collective agreement to another, but also by sulegethe generosity of each collective agreement
thus varies according to the length of the sickédesgpell: some will be generous over a long period
after a certain waiting period whereas others w#igewaiting period but are generous over a shorter
period of time.

The established results have several consequeagasding public policy. First, the considerable

disparity between employees in terms of benefitvigion raises the question of equity. These
differences in benefit provision may be foundethidy are a means of compensating differences in
working conditions, notably in physically demandijgbs. This type of approach is all the more

important in that it has repercussions on key et in the Social Security system (health status,
pension levels) and because the correlation betwe#active agreement generosity and difficult

working conditions is — as a matter of fact - noiriediately obvious.
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As sickness benefit systems have an influence lmoulasupply, this question should be studied from
the economic performance and the organisation @fumtion angle. There effectively exists a trade-
off between two economic goals. The first consistsinducing effort within the framework of
companies’ control over employees which tends tuce the generosity of sickness benefits. The
second, at the origin of the workers’ compensaitisarance systetf) aims at preserving employees’
health and thus their level of productivity. Wheyemllective agreement provisions are in the main
part due to the weight of history, this trade-@fises the economic question regarding an optimel le
of generosity and the gap between this level atubhpractices.

Finally, the results obtained in this study suggbst the optimality of a sickness benefits system
should not just be examined globally, but also etationship with sick leave duration. Generous
collective agreement provisions do not appear toe@se the overall number of sick leave days but
lead to more frequent and shorter spells of sigdkvde Employees with good sickness insurance
coverage appear less reluctant than others ingadtmort spells of sick leave, but the generosity of
their collective agreements does not seem to eagewnduly prolongation of the work absence spell.
On the contrary, poorly covered employees foregaingrt spells of sick leave is likely to generate
higher delayed costs as it relates to the probleforegoing healthcare. As a preventive measure, it
might thus be more effective to favour short spefisick leave. The question of the effectiveness o
short spells of sick leave (in terms of health prabluctivity) thus remains as does the questiahef
social costs of foregoing sick leave.

*The social protection of workers against ilinesd aocidents at work was first implemented on zomati basis in Germany
by Chancellor Bismark’s administration. The aim wagpitotect workers, but also to enhance their prodty improve the
economic performance of German firms and at theesamme thwart the rise of Socialism.

20



References

[1] Afsa C., Givord P. (2009) ; Le role des conditioesrvail dans les absences pour maladie : leesbaraires
irréguliers,Economie et Prévisiom® 187, 2009-1

[2] Allen S.G. (1981); An empirical model of work attlemce Review of Economics and Statistié3, pp. 77-87

[3] Allen, S. (1983); How Much Does Absenteeism Caobtg Journal of Human Resourcé8(3), 379-393.
[4] Allison, P. D. (1982); Discrete-Time Methods foetAnalysis of Event Histories, Pp. 61-983nciological
Methodology 1982edited by Samuel Leinhardt. Jossey-Bass.

[5] Arai, M., Skogman Thoursie, P. (2004), Incentive sslection in cyclical absenteeisthabour Economics
forthcoming.

[6] Barmby T., Orme C. et Treble J. (1995); Worker absdristories: a panel data studybour Economics2, pp.
53-65.

[71 Ben Halima M.A., et Regaert C. (2013); Duration ofkSLeave, Income and Health Insurance: Evidence fro
French linked employer-employdegonomics Bulletin33 (1), pp. 46-55.

[8] Ben Halima M.A., Debrand T. et Regaert C. (2012) ; Cmmgre les disparités des arréts maladie selon les
départementfkevue frangaise d’économizé (4), pp. 121-159.

[9] Bonato L., Lusinyan L. (2004); work Absence in EwegMF Working Paper N° 04/193, International Monetary
fund.

[10] Brostréom G., Johansson P. and Palme M. (2004); Eomntcentives ans Gender Differences in work absenc
behavior Swedish Economic Policy Revieli, pp.33-63

[1] Brown, S. and Sessions, J. G. (1996); The Econoofhiddsence: Theory and Evidendeurnal of Economic
Surveysl 0, 23-53.

[2] Chaupain-Guillot S. et Guillot O. (2009); Les ab==s) au travail en Europe: Quel impact du regime
d’'indemnisation maladie et de la legislation detgctbon de I'emploi sur les comportements des gsat, Travail
et Emploi, 120, pp.17-31.

[8] Cour des comptes (2012) ; Les arréts de travaiegtindemnités journalieres versées au titre de diadie ,
Communication a la Commission des affaires sociales la Mission de controle des lois de financenumt
I'’Assemblée nationale, Cour des comptes, juillet201

[4] Cox, D. R. 1972 ; Regression Models and Life Tablath(discussion)Journal of the Royal Statistical Society
Series B 34:187—220.

[5] DARES (2013) ; Les absences au travail des salpogsraison de sante : le rble des conditions alair, Dares
Analysesan®9.

[6] Dolton, P.J and D.O'Neill (1996); Unemployment Oiicma and the Restart Effedconomic Journavol 106, pp
387-400.

[7] Drago, R., Wooden, M. (1992); The Determinants dbdraAbsence: Economic Factors and Workgroup Norms
across Countriesndustrial and Labor Relations Revieds, pp. 764—778.

[8] Dunn L.F. et Youngblood S.A. (1986); Absenteeisnaddechanism for Approaching an Optimal Labour Mark
Equilibrium: an Empirical StudyReview of Economics aigtatistics 68, pp. 668-674.

[9] Frick B. and Malo M.A. (2005); Labour Market Institns and Individual Absenteeism in tBaropean Union.
Unpublished conference pap&8 p.

[10] Frick B., Malo M.A. (2008); Labour Market Institutis and Individual Absenteeism in the European Uni®he
Relative Importance of Sickness Benefit Systems angl&ment Protection Legislatiomdustrial Relations: A
Journal of Economy and Society7 (4), pp. 505-529.

[11] Galizzi, M., Boden, L.I., (2003); The return to wook injured workers: evidence from matched unemgpiest
insurance and workers’ compensation dagénour EconomicslO, pp.311-337.

[12] Grignon M., Renaud T.; Moral hazard, doctors, argkateism in France. Preliminary analysis basedygregate
data, Risque moral, docteurs et absentéisme end:ridne analyse préliminaire sur données agréfmaie
d'Epidémiologie et de Santé Publigwel. 55, n° 4, 2007/08, 243-251.

[13] Han, A. K. and J. A. Hausman (1990); Flexible Paim Estimation of Duration and Competing Risk Migge
Journal of Applied Econometrics

[14] Heckman, J. J. and Singer B. (1984); A Method foniMizing the Impact of Distributional Assumptions,
Econometricab2, 222

[15] Henrekson, M. and Persson, M. (2004); The EffentSick Leave of Changes in the Sickness Insuranse8y
Journal of Labor Economic®2, 87-113.

[16] Jenkins, S., (1995); Easy Estimation Methods fascRite Time Duration Model§xford Bulletin of Economics
and Statistics57 (1), pp. 129- 137.

21



[17] Johansson, P. and Palme, M. (1996), Do economintives affect worker absence? Empirical evidersiagu
Swedish dataJournal of Public Economic$9, pp. 195-218.

[18] Johansson, P. and Palme, M. (2002), Assessingffbet ef public policy on worker absenteeisdgurnal of
Human Resource87, pp. 381-409.

[19] Lancaster, T. (1979); Econometric Methods for theelion of UnemploymenEconometricad7, pp. 939-956.

[20] Lanfranchi J.et Treble J. (2010); Just-in-time Ribn, Work Organisation and Absence Contréhe
Manchester Schogb, pp. 4, .

[21] Magnus H., Persson. M. (2004); The Effects on &&kve of Changes in the Sickness Insurance Syslenrnal
of Labor Economic2(1), pp.87-113.

[22] Ménard C., Demortiere G., Durand E, Verger P, Beck2B09) Médecins du travail / médecins généralistes :
regards croisésnepshttp://www.inpes.sante.fr/fCFESBases/catalogue/pdf/pai4.

[23] Meyer, B. (1990); Unemployment Insurance and Unegmént SpellsEconometricéb8 (1990), 757-782.

[24] Meyer, B.D., Viscusi, K.W., Durbin, D.L., (1995); Waers' compensation and injury duration: evidenmerf a
natural experimentAmerican Economic Revie®5, pp. 322—-340.

[25] Ose, S. O. (2005); Working conditions, compensatioth absenteeisrpurnal of Health Economics, Elsevier
24(1), 161-188, January.

[26] Osterkamp R., R6hn O. (2007); Being on Sick LeavesiBtes Explanations for Differences of Sick-leaveyBa
Across CountriesCESifo Economic Studie$3 (1), pp. 97-114.

[27] Per J., and Marten P., (1996); Do Economic Incestiéffect Work Absence? Empirical Evidence Usinge8ish
Micro Data.,Journal of Public Economi¢c$9, pp.195-218.

[28] Prentice, R. and L. Gloeckler (1978); Regressionyaisbf grouped survival data with application tedst cancer
dataBiometrics,34, 57-67.

[29] Shapiro, Carl, Joseph E. Stiglitz (1984); Equilibniunemployment as a worker discipline devismerican
Economic Reviewr4 (3), 433-444

[30] Spierdijk L., van LomwelG., PeppelmarW. (2009); The determinants of sick leave durationDafch self-
employed Journal of Health Economic&8, pp.1185-1196

22



Table 3: Results of the Discreet Time Proportional Hzard Model Estimates

Sample E

1) ) ?)
Baseline risk terms
Interval 1 [1; 3] -4.131%** -4.867%** -4.804%**
Interval 2 [4; 6] -1.994*x* -2.634*x* -2.681***
Interval 3 [7; 9] -2.226*** -2.719%** -2.800%***
Interval 4 [10; 12] -2.510%** -2.936*** -2.998***
Interval 5 [13; 15] -2.605%** -2.952%** -3.027%**
Interval 6 [16; 30] -2.948*** -3.171%x -3.246%**
Interval 7 [31; 45] -3.022%** -3.054*** -3.136***
Interval 8 [46; 60] -3.008*** -2.887%** -2.963***
Interval 9 [61; 75] -2.674%* -2.385%** -2.485%**
Interval 10 [76; 89] -1.897%** -1.424%% -1.538***
Gender
Male 0.108*** 0.050*** 0.034***
Age (Ref: [25; 34])
[35; 44] -0.011* -0.100%*** -0.096***
[45; 54] -0.092%** -0.228*** -0.228***
[55; 65] -0.204*** -0.335%** -0.335***
Age of entry into the labour market (Ref.: under 18years old)
19-22 years old 0.050*** 0.063*** 0.059***
23-26 years old 0.056*** 0.049*+* 0.046**
Over 27 years old 0.048*** 0.120** 0.119%*
Working time (Ref.: part-time)
Beneficiaries of the Alsace Moselle regime 0.031*** 0.042%** 0.051***
Having a long-term illness 0.146*** 0.152%** 0.16%
CMU-C beneficiary 0.012 0.029 0.052*
Having changed status vis-a-vis the CMU-C 0.075** 0.124*** 0.123***
Socio-professional category (Ref: executive)
Employee 0.009* 0.016** 0.014**
Supervisor 0.017** 0.027*** 0.026**
Worker 0.011* 0.020** 0.022**
Company size (Ref.: [1; 9])
[10; 49] -0.047%** -0.034%**
[50; 199] 0.051** 0.059*+*
[200; 499] 0.105** 0.114%*
[500; +] 0.102** 0.108***
Sectors of activity (Ref: Commerce)
Agriculture. Fisheries -0.015 -0.031
Mining industries 0.082*** 0.089***
Manufacturing industries 0.096* 0.120*
Production and distribution of electricity. gas and -0.009 0.013
water
Construction 0.026** 0.025**
Commerce. car and domestic equipment repairs 0.046*** 0.060***
Hotels and restaurants -0.044*** -0.044**
Transport and communications 0.067** 0.079*+*
Financial activities 0.034** 0.038**
Real estate. rentals and business services 0.074*** 0.086***
Public administration -0.002 0.007
Education 0.078** 0.072%*
Health and social services 0.108*** 0.110***
Collective. social and personal services 0.053** 0.046*+*
Quarterly wage (Ref: less than 3 500€)
Between 3 500 € and 5 000 € 0.360*** 0.352**
Between 5 000 € and 6 500 € 0.570** 0.574**
Over 6500 € 0.642%* 0.650**
Region of residence (Ref : Paris)
North 0.075** 0.065*+*
West -0.029%** -0.039%**
South-West -0.053*+* -0.064***
South -0.063*** -0.074***
South-East -0.004 -0.009
East 0.004 -0.006
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Leave start day (Ref : Friday)

Sunday -0.223** -0.198***
Monday 0.334*** 0.325**
Tuesday 0.442%* 0.433**
Wednesday 0.196*** 0.179*+*
Thursday 0.120*** 0.110*+*
Saturday -0.070*** -0.069***
Start day on a public holiday (Yes/No) -0.449*+* -0.438***
Economic context

Unemployment rate 0.007*** 0.011***
Panel year

Year 2006 -0.019**

Year 2007 -0.017**

Year 2008 -0.061***

Medical care consumption

Number of G.P consultations (or visits) in t-1 0.002***
Number of specialist consultations (or visits)-ih t -0.007***
Number of days hospitalisation in t-1 -0.000
Gamma heterogeneity 0.069*** 0.311*** 0.305***
Number of observations 6 194 046 5937 607 4447 11
Number of episodes 396 392.000 380 146.000 28108863.
Log-Likelihood -1 386 512.58 -1 316 909.77 -978 G@6
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Table 4: Results of the Discreet Time Duration Propdional Hazard Model Estimates —Effect of Generosity

Sample &
1) 2 3 (4)

Terms of the baseline hazard

Interval 1 [1; 3] -3.390***
Interval 2 [4; 6] -1.041%x*
Interval 3 [7; 9] -0.969***
Interval 4 [10; 12] -1.103***
Interval 5 [13; 15] -1.093***
Interval 6 [16; 30] -1.342%**
Interval 7 [31; 45] -1.402%*
Interval 8 [46; 60] -1.427%*
Interval 9 [61; 75] -1.174%*
Interval 10 [76; 90] -0.466***

Interval 1 [1; 3] *C,rq.31 -0.012+**

Interval 2 [4; 6] *L;[4,6] 0.010%**

Interval 3 [7; 9] *t;[7,9] 0.007***

Interval 4 [10; 12] *t¢[10,12) 0.004***

Interval 5 [13; 15] *T¢[13,15) 0.002#***

Interval 6 [16; 30] *t¢[16,30] -0.001***

Interval 7 [31; 45] *t[31,45) -0.003***

Interval 8 [46; 60] *L[46,60] -0.004***

Interval 9 [61; 75] *E[61,75) 0.001*

Interval 10 [76; 90] *t[76,89] 0.000*

Interval 1 [1; 3] *ean -0.098***

Interval 2 [4; 6] *tean -0.048***

Interval 3 [7; 9] *tinean -0.050%***

Interval 4 [10; 12] *t,;,0qn -0.052***

Interval 5 [13; 15] *t,;,0an -0.052***

Interval 6 [16; 30] *t;ean -0.055***

Interval 7 [31; 45] *t,ean -0.056***

Interval 8 [46; 60] *,,ean -0.056***

Interval 9 [61; 75] *t;nean -0.053**+*

Interval 10 [76; 90] *tean -0.044*+*

Interval 1 [1; 3] * Alsace Moselle -8.005
Interval 2 [4; 6] * Alsace Moselle -5.562
Interval 3 [7; 9] * Alsace Moselle -5.861
Interval 4 [10; 12] * Alsace Moselle -6.199
Interval 5 [13; 15] * Alsace Moselle -6.240
Interval 6 [16; 30] * Alsace Moselle -6.555
Interval 7 [31; 45] * Alsace Moselle -6.717
Interval 8 [46; 60] * Alsace Moselle -6.798
Interval 9 [61; 75] * Alsace Moselle -6.488
Interval 10 [76; 90] * Alsace Moselle -5.750
Global average level of generosity, ,,, -0.028**

Gamma variance heterogeneity 0.229*** 0.218*** 0.249*** 0.251***
Number of observations 3536 597 3536 597 3586

Number of episodes 223979 223979 223979
Log-Likelihood -744 654.79 -757 179.09 -805 627.55-834 903.22

Note: *** p<0.001, ** p<0.05, * p<0.1

The models estimated from sample(@lumn 1-4, Table 4) include the following varied age, gender,
insurance scheme (CMU), age of entry into thedalearket and socio-professional category, wagellev
company sector and size, region of residence, uloympnt rate per department, sick leave start eryd dnd
public holiday.




Annex 1: Regulations concerning daily sickness befiies under the National Health Insurance
Systent®

In France, the sickness insurance system is niefgd. The first, universal tier includes dailylsiess benefits paid by the
National Health Insurance Fund and supplementamgfiie paid by the employer.

The General Health Insurance scheme makes provisidhe payment of daily sickness benefits from 4ith day following
the medical intervention prescribing sick leaveisTHaily allowance corresponds to 50% of grossydaitome for a
maximum duration of three years (within a 360 dayt). The wage base used to calculate daily siskri®enefits is limited
to 1/720thof the annual Social Security ceiling floe period being studied. For information, thidicg was amended to
1/730 of the annual Social Security ceiling (reased on January 1st of each year) from Decembér20X0 (Circular of
November 25th 2010 relative to certain modes afudating daily benefits), then to 1.8 times the imum wage (SMIC) the
1% of January 2012 (Decree n° 2011-1957 of DecemB82@11 relative to the modes of allocating daily siess benefits
entitled under the health insurance system), limithe daily benefit to 41.38 € on Januafgdi2.

Eligibility for daily sickness benefits is subjett registration under the compulsory national teasurance scheme but
also to a minimum contribution rate equivalent @ Rours worked over the last three months or &0shover a year.

The conditions under which daily sickness benefits allocated are expressed in the number of hearked but also in
equivalent wage subject to social security contiims, that is 1 015 times the hourly minimum wagyer the last six
months for the 200 hours and 2 030 times the hauitymum wage over the last 12 months for the 800r&

The calculation of daily sickness benefits is basedearnings during the last three months precettiagsick leave spell
whether the duration of the sick leave spell isarrmat over six months, but for certain cases dvedast twelve months , ??

In any event, a percentage of the working poputatioes not benefit from coverage against the rigdiakness absence. It
concerns workers that have not worked 200 hourstheecourse of the last three months (or paidrdmrttons equivalent to
1 015 times the hourly minimum wage over the cowofdthe last six months) and do not meet the canditof eligibility to
daily sickness benefits. This mobile populatiopiecarious employment has never been estimatedtbwagh the situation
in the job market and the resulting increase innliaber of employment gaps on the career pathtteadgravate this type
of situation.

The employer is legally obliged to complete, undertain conditions subject to waiting period, trenéfits paid by the
Health Insurance scheme with a supplementary herféfe conditions for eligibility and the waitingeppod have been
amended by Law n° 2008-596 of June 25th 2008 ‘awriieg the modernisation of the labour market’. Hmeployee must
justify a minimum number of years’ service in th@poying company or establishment (3 years untileJ26th 2008,
reduced to 1 year by Law n° 2008-596 of Juni 2808 ‘concerning the modernisation of the laboarkat’). Furthermore,
supplementary benefits do not apply to employeesking from home, seasonal workers, casual or tearyoemployees.
The benefit was paid from the 11th day of sick éeprior to the Law of 2008 and from th® 8ay following this reform. It
aims to reach a global replacement rate of 90% 80eadays. In the event of successive work absemossa period of 12
months, the total duration of benefits is limitedttie maximum duration. These are increased agwptdinumber of years’
service.

¥Source http://vosdroits.service-public.fr/F3053.xhtml
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Annex 2: Information Collected and Indicators Calculated from Collective Agreements
The necessary process of analysing collective agreemhtexts

As underlined in several recent reports, therenaravailable statistics on supplementary sicknesefits and in particular
those relative to collective agreement provisidrte texts of the collective agreements are availabl thelLégiFranceweb
site, but the information has not been formattdtk different collective agreements do not inclute s¢ame level of detail,
are not presented in a homogeneous manner an@sietbxts have often been amended by subsequestnagnts.

This is why it was necessary to undertake a coreide amount of research and analysis on thesktiedsa. The texts of the
46 collective agreements most represented in th&lHYdatabase were analysed. Taking into accoumtdifferent
provisions according to employee category and aments applicable during the course of the periadist, it represents
79 different benefit provisions.

List of collective agreements for which the texts we analysed

Number of different

IDCC Title .
provisions
00016 Road transport 3
00018 Textile industries 3
00029 Private Hospitals: non-profit private caugecand assistance hospitals (FEHAP) 3
00044 Chemical industries 4
00045 Rubber 3
00054 Metal industry Paris Region 1
00086 Advertising 1
00176 Pharmaceutical industry 1
00184 General printing industry and print mediaustdy graphic 2
00218 Social Security agencies 1
00292 Plastics processing 2

00413 The disabled: establishments and servicedidabled persons 1
00573 Wholesale trade

00650 Metal industry executives

00675 Retail clothing outlets

00787 Chartered accountants

00843 Artisan bakeries and confectioners
01043 Building watchmen, caretakers and buildingagement employees 1
01090 Automobile services

01147 Medical surgeries

01258 Home assistance or support organisations

01266 Contract catering sector

01351 Prevention and safety

01413 Temporary work—permanent employees

01486 Engineering and design consultancies SYNTEC

01501 Fast food industry

01516 Training organisations

01517 Non-food retail trade

01518 Animation

01527 Real estate

01596 Construction workers up to 10 employees

01597 Construction workers over 10 employees

01672 Insurance companies

01702 Civil engineering workers

01810 Cleaning industry

01979 Hotels Cafés Restaurants

01996 Retail pharmacies

02098 Service sector service providers

02120 Banks

02216 Predominant food retail and wholesale trade

02264 Private for-profit hospitals

02378 Temporary work—casual workers

02408 Administrative and economic personnel, educatipeasonnel, and librarians in
private schools

05003 FPE (non-tenured)

05021 FPT (non-tenured)

05516 La Poste-Telecom

Total

PR WP w

RPRRPR P PRAORNORWRRPREPRPRPNRPRPRPORPRWOWRL,EERERN

~
©
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Construction of a statistical database describinghe benefit provisions for each collective agreement

For each of the collective agreements, the parteefext concerning sickness benefit provisionensaralysed. Information
concerning the payment of daily sickness benefits vollected in the form of datasheets.

These datasheets were then used to construct badatan the collective agreements including a icertamber of
parameters regarding sickness benefit eligibilitjoirce during the period 2005-2008 for each s@eafessional category:

e Seniority required

¢ Waiting time (DO)

¢ Maximum benefit rate and benefit duration at maximmate (Tmax and Dmax)
¢ Minimal benefit rate and benefit duration at minimeste (Tmin et Dmin)

* Links to articles of reference.

A fist analysis of legal data revealed a certaimhber of typical rates and durations correspondm@rnendments in
collective agreement benefit schemes. We alsodniite particular importance of certain sub-peribégond which the
benefits system changes in certain collective agee¢s. This led to a relatively fine division afng periods for the first
three months of benefits (which will be slightly dified for use in the model depending on the diagibresults):

e Sub-period 1: 1to 3 days,

e Sub-period 2: 4 to 6 days,

e Sub-period 3: 7 to 9 days,

¢ Sub-period 4: 10 to 12 days,
¢ Sub-period 5: 13 to 15 days,
¢ Sub-period 6: 16 to 30 days,
e Sub-period 7: 31 to 45 days,
e Sub-period 8: 46 to 60 days,
e Sub-period 9: 61 to 75 days,
e Sub-period 10: 76 to 90 days.

28



Annex 3: Example of an analysed text (extracts)

Concrete example of an article concerning dailyresis benefits in the national collective agreenfienaccounting and
auditing firms of December91974; IDCC 787.

An article: 7.3. Guaranteed income in the caséira#ds or work-related accident [....]

After a year of service in the firm, employees’ angcutives’ income level is maintained in the aafséiness, occupational
accident or non-work related accident under thieiohg conditions:

Entitlement to sickness benefit is subordinatehtodaily sickness benefits paid by the generaltthéasurance scheme. The
total duration of work absences, including waititige defined in the following sub-paragraph belomith benefits
entitlement cannot exceed thirty calendar daysilpegss or occupational accident. If several sadeor occupational
accident leaves with benefit entitlement occur miyithe same calendar year, the total benefit duratill not exceed thirty
calendar days;

The net value of benefits, calculated from the tiowalendar day of absence, will complete the dadiness benefit paid by
the Social Security so as to concur with the ngileyment salary;

In the case of personnel on proportional remuramathe supplementary benefit defined in the priecedaragraph will be
calculated on the basis of a net employment salarsesponding to the net average earnings ovelagigwelve months
preceding work absence.’

The elements underlined provide the essential factsur datasheet:

e The way in which sickness and accidents are covereether work-related or not. In this case therends
distinction between non-work related and work edadccidents, there is no explicit distinction amning illness
(ambiguity), work-related illness seems to be (igif}) classed with work-related accidents, oreelmply as
illness with no distinction.

e Years service required: one year

e Socio-professional categories, here grouped infol@mees and executives

e Waiting period: ‘from the fourth calendar day ofehce’ ; thus, 3 days

« One can also guess the identity of the financer {dmpany) AND the 100% replacement rate (50% compad
50% social security) ‘salary rate will be maintalhbut for the financer, it is the article concemithe Welfareand
Pension scheme which confirms this as it has ardifft compensation system to that of the company

e Maximum benefit duration: '30 calendar days’; tHusonth

 The Welfare and Pensions scheme thus operatesasgpardefined in one of the articles of the cdilee
agreement. The following extracts allow us to etabmthe welfare section of the datasheet:

‘Firms must subscribe an insurance policy thougtesified body covering all employees with a minimwf one year

service in the firm, against death, inability torwand disability (...)’

This extract informs us that in order to benefinfrthe Welfare plan, employees must have a minimiome years’ service.
‘In the case of absence resulting in the inabtiitywork for a period of over one month, the insemscheme will pay a
gross daily benefit equal to 80p. 100 of gross imeafter deduction of daily sickness benefits fgaidhe general social
security scheme.’

This extract indicates that the Welfare Plan wilehce complementary benefits (50% of salary stligea ceiling) annual
Social Security ceiling) for the Social Securitye remaining benefits will be paid by the Welfaterp

‘This compensation will be paid from the thirtysiirday of work absence and for the whole duratitiemporary invalidity

benefits paid by the Social Security, includingdrgy the eventual termination of the employment icmtf

This passage clearly indicates that the Welfare fisnelan takes over from the company in finandoemefits, cf. above
where the company finances sick leave for a maximenod of 30 calendar days (and can initiate andisal procedure if
the prescribed leave requires suspending work fmred of over six months).

Furthermore, the insurance plan only finances iag &s the Social Security does.

Collective agreements the most represented in théIHYatabase
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Annex 4: some statistics on the CBAs

Distribution of the replacement rate in the HYGIE database, day by day

- [100,100]
- [90,95[

- [80,85]

- [75,80]

- [70,75]

- [65,70]

- [50,55[

- [0,5]

Reading: the replacement rate resulting from tfs fivo tiers of sickness benefit provision (inchgliCBA level) have been
computed for each worker of the HYGIE databaseqTigiure represents day by day the distributiothefreplacement rate
of the sick leave. For example, for the first 3gjlaground 30 % of the workers receive no sick ldsreefit (3 day waiting

period) while around 70% are fully compensatedhajrtCBA.

Distribution of sick leave duration and the generogy of CBA

Sick leave
duration T1_3=0 T1_3=100 T4_10=50 T4_10=100 65<=TK70 | 70<=T41_70<80 T41_70=10(0
0(no sick leavs 83,2% 80,1% 85,6% 79,7% 85,4% 81,3% 80,3%
1-3 0,8% 1,0% 0,7% 1,0% 0,7% 0,9% 0,9%
4-10 7,8% 11,0% 6,9% 10,6% 6,9% 9,1% 10,0%
11-20 3,1% 3,3% 2,6% 3,5% 2,7% 3,4% 3,4%
21-40 2,2% 2,1% 1,9% 2,4% 1,9% 2,3% 2,4%
41-70 1,2% 1,0% 1,0% 1,2% 1,0% 1,2% 1,2%
>70 1,7% 1,5% 1,4% 1,7% 1,5% 1,8% 1,8%
Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% ,0RG0

Reading: lines represent the duration of the sielwde Columns represent subpopulations of workers differ in the
generosity of their CBA. T1_3=0 represent the waslder which the replacement rate is 0% in the firstays. T1_3=100
are fully compensated during the same period.

83,2% of the first group and 80,1% of the secongeh®o sick leave. The degree of generosity of the @BA modifies the
whole distribution of the sick leave durations.
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