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Abstract

The French Disabled Workers Act set up a legal quota of disabled workers in more than

20 employees companies. This law decreed financial penalties for non-compliance. We

evaluate the impact of this law on the employment of disabled people. We use a triple

difference approach combined with dynamic exact matching and weighting methods in

order to disentangle the pure effect of the legislation by controlling for both observable

and unobservable correlated heterogeneities. Using a panel data set built from the "Sante

et itineraire professionnel" ("Health and Labour Market Histories") survey, we investigate

whether disabilities have a significant impact on people’s employment, by distinguishing

between the public and private sectors. We compare the labour trajectories of disabled

people before and after the implementation of the law. Our findings highlight a negative

impact of the Disabled Workers Act on the employment of disabled people. By enabling

firms to abide by the legal employment obligation without hiring any disabled workers,

thismeasure has probably had a counterproductive impact on the employment of disabled

people. Nevertheless, this negative effect is restricted to the private sector; we find that the

public sector shelters the disabled workers.

JEL: C33, C52, I10, J20, J31.

Keywords: disability, employment policy, triple difference, matching, weighting

1 Introduction

The aim of this paper is to evaluate the impact of the DisabledWorkers Act of July 10th 1987 on

the employment of disabled people. It concernsworkers in the private sector. In awide range of
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EU countries, public policies using a combination of quotas and taxes aiming at increasing the

employment rate of disabled workers, were adopted (OECD, 2003). Yet, in each country, quotas

are different according to the size of the financial penalty, the types of employment subsidies

and the characteristics of the social welfare system. Moreover, quotas can also vary depending

on the type of employer (and thus the tax base). In Italy, for instance, contrary to Spain and

Belgium, a mix of quota and huge financial penalties has been implemented. In Germany, the

employment obligation, set up at the beginning of the twentieth century, has consisted in the

implementation of quotas (5% both for the public and private sectors since the 1974 Law), and

represents the main component of the policy promoting the integration of disabled workers

in the labour market. In the UK, the Disabled Persons Employment Act of 1944 introduced a

quota system of 3% for companies employing over 20 employees, joint with protective mea-

sures against dismissal of disabled people and a policy of reserved jobs for disabled persons.

As in Germany, the law was little applied and, in 1995, a new law implementing the principle of

non discrimination against disabled people has taken place (the Disability Discrimination Act

or DDA). This DDA forbids employers in establishments over 20 employees to treat differently

workers on the grounds of disability without any justified reasons. This law notably implies

that employers have to set up the necessary arrangements that promote employment for dis-

abled individuals (for instance, changes in working conditions, job adaptation...). In addition,

specific discriminations are justified in case of high level of physical or mental skills required

in specific jobs (such as firemen, policemen...). Finally, the State implements technical stan-

dards to improve access to facilities and public services for disabled people and displays a high

level of information to parents and students to facilitate access to education for disabled per-

sons.1. In France, the implementation of a quota system of disabled workers (expressed as a

percentage of total employment) combined with financial penalties in case of non-compliance

can influence the labour demand of both disabled and non-disabled workers. Indeed, em-

ployers are likely to adopt strategic hiring behaviours to cope with quotas and escape fines. In

this study, we focus on the French law of 1987. This law promoted the employment of people

with disabilities, which has been extended with the 2005 Law. It imposed hiring quota for dis-

abled people in direct relationwith the legal obligation of employment of disabledworkers (the

French OETH). The 1987 Disability Employment Act targeted both part-time and full-time jobs

and applied to all establishments, whatever public or private, employing at least 20 employees.

It fixed a hiring quota of 6% of disabled workers in total employment2. In practice, only pri-

vate establishments were concerned by the obligation to administratively report the number

of job filled by disabled people eligible to the OETH and, thus, had to pay financial penalties to

the French institution dealing with the professional insertion of disabled people in the private

sector (the AGEFIPH) when they did not reach the quota.

According to the law, employers canmeet the legal employment obligation (OETH) through

different ways: either by direct and indirect employment of disabled workers (as partnership

contracts with institutions specialised in sheltered employment for disabled people or provid-

ing training placement for disabled people), or by paying a financial contribution in propor-

tion to the gap between the current employment rate and the quota of 6%. Disabled people are

defined with regard to their eligibility to the legal employment obligation (OETH) and to the

administrative recognition by the relevant institution (the disabled people’s rights and auton-

1See Demuijnck et al. 2005 for a comparison of policies promoting employment to disabled people in different

EU countries.
2Let’s notice that the scalability of the device was progressive, from 3% in 1988 to 4% in 1989 and finally 6% in

1991.
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omy commission - CDAPH), including beneficiaries of disability pension and victims of work

injuries or professional diseases.

Some papers attempt to evaluate policies promoting the employment of disabled people

(recruitment or job retention). Labour market supply side policies tend to focus on the lim-

itation of threshold effects and moral hazard problems due to disability insurance programs

(Campolieti and Ridell, 2012). Based on Canadian data, Campolieti and Riddell (2012) anal-

yse the impact of two public disability compensation policies on the probability of disabled

individuals obtaining employment (but also on their maintaining or exiting the compensation

measures) with moral hazard logic. The authors study the Disability Insurance programs in

Canada, which are not unified. Indeed, the Province of Quebec has its own compensation pol-

icy, which allows to observe the impact of the introduction of some public policies in Quebec,

considering other Canada’s regions as a control group. They identify a significant positive effect

of the introduction of a minimum wage threshold, below which the individuals can concur-

rently receive a disability allowance, on returning to work for insured people with a long-term

and severe disability (i.e. lasting at least one year). They also observe that the effect ismore pro-

nounced for women than for men. They do not, however, test the existence of a the common

trend assumption in the control and test groups.

Labourmarket demand-side policies are dedicated to the reduction of discrimination against

disabled people (Acemoglu and Angrist, 2001; Beegle and Stock, 2003; Jolls and Prescott, 2004;

Jolls, 2004; Bell and Heitmueller, 2009) either by using economic incentives such as labour cost

deductions (Vall Castello, 2012) or by combining hiring quotas for disabled workers and finan-

cial penalties in case of non-compliance (Wagner et al., 2001; Lalive et al., 2013).

The literature estimates the elasticity of employment to the disability compensation. Staubli

(2011), for example, examines on Austrian data the effect of the strengthening of eligibility cri-

teria in disability insurance on labour force participation. He identifies a statistically signifi-

cant positive effect on the participation in the labour market in the private sector concerning

disabled men over 55 years-old, with an increase from 1.6 to 3.4 points. The main observable

individual characteristics used tomatch the treated groupwith the control group are the nature

of the job (blue / white collars), experience, the number of years of financial compensation of

the disability, past annual incomes and the living area (at regional level).

Marie and Vall-Castello (2012) studies the impact of the implementation of a more gener-

ous disability insurance on the participation rate in the labour market. They focus on people

suffering from a partial disability (who can cumulate the allowance for disability and an activity

income) for individuals of 55 years-old andmore (only eligible to this increase in the generosity

of the allowance). Based on Spanish data, the authors find that the increase of 36% in the level

of disability pensions reduces the probability to be employed by 8%.

Vall-Castello (2012) evaluates the effects of the policy promoting employment among dis-

abled women in Spain. The author studies the impact of reducing social security contributions

for employers who hired disabled women. The study uses a difference-in-differences method

to evaluate the existence of changes in trends for the employment of females in relation to that

ofmales due to the policy, conditional on any pre-existing trends. The study shows a significant

effect of the labour cost deductions.

Finally, based on South African data, Mitra (2009) shows that a loosening in the administra-

tive control of the truthfulness of the disability to work, that allows individuals to benefit from

a compensation for their disability, implied an increase in the non employment rate by 8.6%

for the 45-64 years-old men.

Closer to our study, Wagner et al. (2001) and more recently Lalive et al. (2013) evaluate the
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impact of a quota policy with financial penalties on the employment of disabled workers. Both

articles examinewhether there is a discontinuity in the vicinity of the legal employment thresh-

olds between firms concerned with the quota of disabled workers. They rely on the employ-

ment dynamics of disabled workers within companies (hiring of disabled and non-disabled

workers, increase in working hours, capital / labour substitution).

OnWest German panel data on 400 establishments, Wagner et al. (2001) analyse the impact

of macroeconomic shocks on the labour demand of companies that are located just at the legal

limit of the quota (target of 6% of disabledworkers in the total workforce). They show that there

are no significant differences in labour demand between companies where the quota applies

and others, even though they face the same demand shock.

On the basis of Austrian panel data over the period 1996-2003, Lalive et al. (2013) study

the hiring behaviour of firms subject to the legal quota of disabled workers. They analyse the

threshold effects that could potentially occur due to the discontinuity in the relative labour

cost of disabled versus non-disabled individuals. They use the regression discontinuity de-

sign method to take into account the endogeneity of firm size. The objective is to estimate

the impact of the treatment (the quota and penalty) on the employment of disabled workers

by comparing the hiring behaviour of firms which are just below and just above the drop-off

window. This method allows to identify a local treatment effect on the employment of disabled

workers and to estimate an upper/lower limit of this causal effect. They manage to show that

the quota policy positively influences the employment of disabled workers for companies lo-

cated in the vicinity of the discontinuity, the impact being greater for larger firms. This result is

explained by the fact that more than a third of companies in the vicinity of the threshold have

little or no financial incentive to hire disabled workers. In addition, they show that increasing

the amount of the financial penalty for non-compliancewith the quota improves the impact on

employment of disabled workers. But when the non-compliance tax is combinedwith bonuses

granted to companies that exceed the quota, it tends to reduce the positive effect of the penalty

on the employment of disabled workers.

Our goal is to evaluate the impact of the 1987 Disabled Workers Act on the employment

of disabled by building a panel which allows for identifying the exact onset and length of dis-

ability. To comply with the perimeter of the law, we restrict the definition of disability to of-

ficially recognised disabilities. Finally, we use a triple difference methodology, with matching

and weighting methods, in order to disentangle the specific effect of the law by comparing the

employment trajectories of comparable disabled people before and after the implementation

of the law. Our study contributes to the applied literature on the four following points. First, we

provide the first economic evaluation of the French DisabledWorkers Act. Second, we account

for the differences between the public and private sectors. Third, we apply a triple difference

innovative method, which decomposes the variation of the ATT before and after the reform, in

order to account for changes in the disabled population structure. The remainder of the arti-

cle proceeds as follows. In the next parts, we present the data and the methodology, then the

results and a discussion.

2 Data and methodology

2.1 Data

The SIP (Health and Labour Market Histories) Survey was designed within the framework of

a partnership between the Ministry of Health and the Ministry of Labour, with scientific sup-
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port from the Center for Employment Studies. The implementation thereof was carried out by

the National Institute of Statistics and Economic Studies. The first wave, in 2006, retrospec-

tively questions 14,000 persons aged between 20 and 74 and living in ordinary households in

France on their life paths (family, professional and health status) and provides a detailed de-

scription of these different dimensions at the time of the survey. It provides an individual/year

panel specifying, for each period, individual, professional and health information while con-

trolling for individual and temporal heterogeneity. A retrospective calendar allows to identify

the exact date of disability onset, the length of disability and the evolution of labour market

status (including public and private sector employment) to examine how an individual’s career

is affected by a health shock through a rigorously constructed counterfactual. The SIP Survey

mainly aims at two objectives:

1. to better understand health determinants, by defining health status in regard with em-

ployment status and career path;

2. to measure both the incidence of health status, in the broad sense, on people’s career

paths, career risks and the potential discrimination they may face.

Our performance variables describe the employment of individuals for each observed year.

We use dummy variables for employment in the public sector and employment in the private

sector. In order to estimate the effect of a disability on the employment status, for example the

year following its occurrence, we analyse whether the distribution of the treated according to

these four dummies has been differently altered from that of the non-treated. The decomposi-

tion between public and private employment is motivated by the differences in the context of

professional integration of disabled persons. Nevertheless, the effect of a disability on total em-

ployment can be obtained by performing the sum of the effect on public employment and the

effect on private employment. We observe people’s performance in the labour market during

the five years following the reform in order to consider the progressive increase in employment

quotas from 3% in 1988; to 4% in 1989 and finally 6% in 1991.

In the SIP Survey, individuals can self-report disabilities and their potential links to changes

in their professional situations. Disabilities are identified in various ways in the SIP question-

naire and along with the retrospective calendar (submitted with the questionnaire) and are

self-reported regardless of whether they are explicitly related to professional events. For exam-

ple, the respondent might declare whether a disability occurred during his or her childhood

or prevented the completion of education or job training. When describing professional tra-

jectories, the respondent might declare whether a disability was disruptive. For a complete

employment period (1-5 years), people were asked whether a disability resulted in a loss of em-

ployment, caused impairments or important changes in working conditions. For the current

job, individuals were only askedwhether a disability resulted in loss of employment. For an un-

employment period, people were asked whether a disability resulted in the end of job search.

For a period of non employment, people were asked whether a disability caused or extended it.

In the health part of the survey, respondents who had already disclosed a life disturbance were

asked whether a disability occurred and whether other periods of disability had been experi-

enced.

In this survey, 2095 respondents experienced at least one disability since early life until

2006. The SIP Survey inquired as to the origin of the disability, which, through a meticulous

study of the clearly formulated responses (verbatim data), made it possible to correct the raw

data encoded as “other”. We finally identify the causes of disability for 98% of the sample: acci-

dents explain the origin of 41% of disabilities and a third of them are due to an illness or health
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Figure 1: Disability year, by period

problem. To study the effect of the occurrence of disability on the labour market status, we

only consider individuals who have completed their initial education. Among them, 1777 have

experienced at least one disability after their initial education.

Insofar as the SIP Survey does not have administrative data but only self-reported vari-

ables, we focus on a restrictive definition of disability : the first officially recognised disability

(i.e. disability officially recognised by the COTOREP, the institution coping with the vocational

rehabilitation of disabled person, or health problems having resulted in a disability confirmed

by the statutory health insurance (Sécurité Sociale) physician. 324 people have experienced at

least one officially recognised disability during their lifetime (Figure 1).

The Figure 2 provides a naïve comparison of the labour market outcomes before and after

the reform. The left part of the figure provides the employment rate before the onset of the

disability. The pre-reform line is above the post-reform line because the situation is better in

the labour market in the first period. We see that the lines are parallel before the onset of the

disability (date 0 on the plot). This suggests that, if we control for the time trend (here related to

the business cycle), there should be no significant difference between the pre-reform and post-

reform employment outcome before the onset of the disability. The picture is quite different

after the onset of the disability, on the right part of the figure. While the pre-reform line shows

an expected decrease in the employment rate and then a stabilization at a lower activity rate,

the post-reform line shows a strongly decreasing employment rate. The gap between the pre-

reform and the post-reform employment rates after the onset of the disability is called the naïve

reform effect estimator. Our methodology aims at controlling for all the elements that could

have created this gap in order to measure the true effect of the reform.

2.2 Methodology

The first part of the methodology consists in applying a difference-in-differences with match-

ing estimation. We apply an estimator similar to Heckman et al. (1997) separately over the two

periods before 1987 and after 1987. We kept 19 years of data before and after 1987. These esti-
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Figure 2: Employment rate among disabled workers, by period

mates can be considered as the one we would have obtained by evaluating the effect of a dis-

ability on the labour market outcomes. This difference-in differences part aims at eliminating

the individual and time correlated effects (similar to panel data), and the matching part aims

at controlling for lagged time varying variables (occupation, type of labour contract, working

time) and time-constant individual variables (gender, education level, having been raised by

one’s parents, problems during childhood). In the case of these time constant variables, ap-

plying matching and differencing together is equivalent to allow for a cross effect of individual

variables with time effect. It also allows for relaxing the common trend assumption between

the treated and the control, since the trends are assumed common only among individuals

with similar values of the matching variables.

However, these first estimates are not always sufficient to evaluate the effect of the policy.

We have shown in other papers (Duguet and Le Clainche, 2014) that the effect of illness de-

pends on observable variables. One robust result is that the effect of illnesses or accidents is

decreasing with the education level. Therefore, if our population of interest has a different av-

erage education level before and after 1987, we could observe difference in the average effect

of the treatment on the treated (ATT) that does not come from the introduction of a new policy.

More generally, if the disabled population changes before and after the reform, the difference

in performance may come from both the population change an the policy change. We intro-

duce a method which disentangles these effects. We perform a correction in order to account

for the differences stemming from three variables: gender, the education level and the age the

person had when the disability occurred. Notice that the last variable cannot be accounted for

in the standard difference-in-differences estimator because the not treated do not have an age

at disability by definition. We apply a double matching method: one the one hand, we match

the treated with the not treated and, on the other hand, wematch the treated before the reform

with the treated after the reform.
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Difference-in-differences. In this first stage, we consider each period separately. We perform

an exactmatching between individuals suffering fromadisability and their twinswhonever ex-

perienced a disability at the disability date of their match. First, we consider among matching

variables some socio-demographic characteristics: gender, education level (three levels) and

the birth date (maximal distance of three years with twins). Second, we take into account the

living conditions during childhood: having been raised by their parents, whether having en-

countered problems in childhood (trauma, war, and violence at school or in their neighbour-

hoods, hard living conditions), whether having had problems affecting a relative during child-

hood (family conflict, death of a family member, a relative with serious health problems, long

separation from a family member). Among the matching variables, we also consider variables

that may vary over time such as variables describing the type of labour contract of individuals

before the disability: permanent versus fixed-term contract and part-time job versus full-time

job. Workers with temporary contract before the disability who have experienced a disability

may be unemployed or non employed after the disability because the contract ends and not

because of the disability itself.

Consider the individuals with a disability, denoted i ∈ I , where I stands both for the index

set of the disabled people and their number. An individual i ∈ I is observed between the years

t−
i
and t+

i
and a disability happens on year ti ∈ (t−

i
, t+

i
). In order to evaluate the effect of the

disability, we compare the occupation of individual i in ti − 1 to the occupational choice k

years after the health event, in ti +k ≤ t+
i
. In what follows, we take employment as example

but any other occupation can be dealt with in the same way. The employment probability of

individual i during year t , denoted pi ,t , depends on a vector of individual explanative variables

Xi , an unobservable individual effect αi , potentially correlated with Xi , a time effect β0,t and a

joint effect of the explanative variables with the time effect β1,t (Xi ). The employment dummy

variable di ,t follows a Bernoulli process with mean pi ,t given by:

di ,t = pi ,t +ǫi ,t

pi ,t = fi (Xi )+αi +β0t +β1,t (Xi )+γi (t − ti )×Ti ,t

where fi (.) is an unknown function relating Xi to the employment probability pi ,t , γi is the

effect of the disability on the probability to be employed and Ti ,t a dummy variable equal

to 1 if there is a disability (t ≥ ti ), 0 otherwise (t < ti ). The γi terms depend on how much

time has passed since the disability occurred t − ti . The ǫi ,t ’s are idiosyncratic error terms with

E
(

ǫi ,t

∣

∣Xi ,αi ,β0t ,β1t (Xi ),Ti ,t

)

= 0. Henceforth, we consider the effect of the disability between

ti −1 and ti +k, so that we wish to estimate an average value for γi (k), k ≥ 1.

The estimation proceeds through the elimination of all the components of the previous

equation but γi (k). The techniques used to achieve this goal are based on differencing (for αi

and β0,t ), matching (for Xi and β1,t (Xi )) and averaging (for ǫi ,t ). In the first step, we will match

the people facing a disability (i ∈ I ) with their twins defined as:

J (i )=
{

j : t−j ≤ ti −1, ti +k ≤ t+j , t j > ti +k and X j = Xi

}

The two first inequalities simply impose that twins should be present at least over the same

period than individual i . The third inequality defines dynamic matching: the twins J (i ) should

experience their disability (if they have any) after the end of the comparison period of individ-

ual i . This implies that wematch i with, on the one hand, people that will neither experience a

disability and, on the other hand, people that will experience a disability at a later date. When

somebody does not experience a disability, we use the convention t j = {+∞}. Eventually, twins
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should have the same individual characteristics. The notation J (i ) will also be used to indi-

cate the number of twins of individual i . Notice that two individuals can share common twins,

since we make use of all of them for each individual. The outcome variable of the twins does

not include the effect of the disability by definition, so that their outcome variable is given by:

d j ,t = p j ,t +ǫ j ,t

p j ,t = f j (X j )+α j +β0t +β1,t (X j )

and the average outcome of i ’s twins is given by:

1

J (i )

∑

j∈J (i )

d j ,t =β0t +β1,t (Xi )+
1

J (i )

∑

j∈J (i )

(

f j (Xi )+α j +ǫ j ,t

)

Consider first the difference between individual i and all the twins j ∈ J (i ) before the health

event, we eliminate the terms in β0,ti−1 and β1,ti−1(Xi ) and get:

Di ,ti−1 = di ,ti−1−
1

J (i )

∑

j∈J (i )

d j ,ti−1 (1)

= fi (Xi )+αi +ǫi ,ti−1−
1

J (i )

∑

j∈J (i )

(

f j (Xi )+α j +ǫ j ,ti−1

)

and when we take the difference after the disability date we also eliminate the β components:

Di ,ti+k == di ,ti+k −
1

J (i )

∑

j∈J (i )

d j ,ti+k (2)

= fi (Xi )+αi +γi (k)+ǫi ,ti+k −
1

J (i )

∑

j∈J (i )

(

f j (Xi )+α j +ǫ j ,ti+k

)

the difference in the differences (2) and (1) therefore leads to:

DDi (k)= Di ,ti+k −Di ,ti−1

= γi (k)+ǫi ,ti+k −ǫi ,ti−1−
1

J (i )

∑

j∈J (i )

(

ǫ j ,ti+k −ǫ j ,ti−1

)

so that E(DDi (k))= γi (k) ∀i ,k. Our estimator is simply the average of these individual health

effects. We define:

γ̂(k)=
1

I

∑

i∈I

DDi (k)

so that:

E
(

γ̂(k)
)

=
1

I

∑

i∈I

γi (k).

In practice, we cannot match exactly on the age of the individuals due to the lack of twins.

Therefore we use calliper matching, by allowing for a maximum difference of three years be-

tween an individual and his/her twins.
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Table 1: Disabled sample structure variation between 1968-1986 and 2006-1988

The weights are given for the evaluation between ti +1 and ti −1.

Variables 1968-1986 1988-2006 Difference

Women 27.6% 52.1% 24.5%

Primary education 40.2% 24.7% -15.6%

Secondary education 43.7% 46.1% 2.4%

Higher education 16.1% 29.3% 13.2%

More than 30 at handicap 56.3% 81.9% 25.5%

Evaluating the effect of the reform (triple difference step) . This part corrects the estima-

tions for the distribution variations between the pre-reform and the post-reform periods. We

perform two estimations: one before the reform, denoted γ̂(k,0) and one after the reform de-

noted γ̂(k,1). One cannot use the difference between these two estimations because they de-

pend on the distribution of the observable Z variables, which can be different before and after

the reform. The Z variables can include some previous X variables, and additional variables

that are specific to the treated population. The table 1 gives the distribution of the treated vari-

ables. We clearly see that the post reform disabled sample includes more women, more edu-

cated people and people whichwere older at the onset of the disability. Since all these variables

influence the labourmarket outcomes, we need to control for this distributional variation. This

is the purpose of our methodology.

More precisely, we can rewrite these two estimators under the following form:

γ̂(k,r )=
1

Ir

∑

i∈Ir

DDi (k,r )

where r denotes the reform dummy (r = 0 before the reform, r = 1 after), Ir the correspond-

ing number of treated and DDi (k,r ) the double difference of the individual contribution to the

ATT k years after the disability occurrence. In order to evaluate the reform, we first group in-

dividuals according to the value of their individual variables Zi . For the period r , let G denote

the number of groups, common to both periods, each including N r
g individuals, different for

the two periods. By construction, we have Ir =
∑

g∈G N r
g . The ATT estimate can be rewritten by

group in the following way:

γ̂(k,r )=
1

Ir

∑

i∈Ir

DDi (k,r )

=
1

Ir

∑

g∈G

N r
g ×

1

N r
g

∑

i∈g

DDi (k,r )

defining the group g average contribution to the γ̂(k,r ) as:

γ̂g (k,r )=
1

Ng

∑

i∈g

DDi (k,r )

we get

γ̂(k,r )=
∑

g∈G

w r
g γ̂g (k,r )

10



with w r
g = N r

g /Ir . The difference in differences estimators can be written :

γ̂(k,0)=
∑

g∈G

w0
g γ̂g (k,0)

γ̂(k,1)=
∑

g∈G

w1
g γ̂g (k,1)

therefore, the difference of these estimators does not only depend on differences in γ terms,

but also from differences in weights (i.e. explanative variables distributions). Consider the

following decomposition:

γ̂(k,1)− γ̂(k,0)=
∑

g∈G

w1
g γ̂g (k,1)−w0

g γ̂g (k,0)

=

∑

g∈G

w1
g γ̂g (k,1)−w1

g γ̂g (k,0)+w1
g γ̂g (k,0)−w0

g γ̂g (k,0)

=

∑

g∈G

w1
g

(

γ̂g (k,1)− γ̂g (k,0)
)

+

(

w1
g −w0

g

)

γ̂g (k,0)

the only term that is influenced by the reform is :

ρ̂(1)=
∑

g∈G

w1
g

(

γ̂g (k,1)− γ̂g (k,0)
)

where 1 refers to the weight structure that has been used. The second term refers to the vari-

ation of the ATT estimations that has been caused by a variation in the distribution of the ex-

planatory variables:

δ̂(1)=
∑

g∈G

(

w1
g −w0

g

)

γ̂g (k,0)

In this case we take the post reform structure as a reference. It means that we evaluate the

difference between the effect of the disability after the reform and the effect it would have had

if it happened before the reform.

But we could use the pre-reform convention. By including a term in w0
g γ̂g (k,1), we would

have got the following effect of the reform:

ρ̂(0)=
∑

g∈G

w0
g

(

γ̂g (k,1)− γ̂g (k,0)
)

and the following effect of the explanatory variables:

δ̂(0)=
∑

g∈G

(

w1
g −w0

g

)

γ̂g (k,1)

the difference between the effect that the disability would have had after the reform and the

one it had before the reform. This will give us two evaluations: the effect of the reform for a

population with the before-reform distribution, and the effect it had for a population with a

post-reform structure.
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3 Results

In Table 2, we provide a step by step presentation of our findings depending on the different

estimation strategies (difference-in-differences withoutmatching, that we provide for compar-

ison, DiD with matching (that we use in the evaluation) and the triple difference decomposi-

tion. For each of the three estimations, we present the ATT of a disability on employment (with

a decomposition between public and private employments) during the five years following the

disability.3 All the results are in percentage points (pp.).

The standard (withoutmatching) DiD analyses before and after the law show that a disabil-

ity has a strong detrimental effect on private employment and a weak effect on public employ-

ment during the five years following the onset of disability. The employment rate of employees

who have experienced a disability in ti decreases by 12.7 percentage points (pp.) at ti +1 com-

pared to ti −1 for pre-reform subsample and 24.5 pp. for post-reform sample. A naive estimator

of the reform effect is simply the difference of these two effects. By comparing outcomes, for

both samples, during the five years following the disability, the adverse effect is higher for post-

reform sample. The difference in ATT by sub-sample reaches -11.8 pp in ti +1 and increases

over time, with a peak of -28.8 pp. in ti +4.

The second set of findings allows to account for the lagged time-varying variables (occu-

pation, type of labour contract, working time) and time-constant individual variables (gender,

education level, having been raised by one’s parents, problems during childhood) by adding

an exact dynamic matching. The gap between both sub-samples is always reduced, in all time

horizons. This results show that the ATT obtained from the DiD is overestimated when no

matching is performed. The differences in observable variables between disabled and non-

disabled people at each sub-period explain between 12% and 22% of the ATT gap (whether

the DiD is made with or without matching). On the short run (ti +1), the difference in perfor-

mance before and after the reform is reduced after matching estimation andmuch less signifi-

cant, from -11.8 pp (significant at 5%) to -9.2 (significant at 10%). Then, the use of a matching

method in addition to double difference method reduces the gap between both sub-samples.

Nevertheless, as shown in Table 1, the population structure before and after the law is very

different in terms of level of education, women’s proportion and age at disability onset. The

higher level of education could protect the post-reform population against the negative effect

of disability on labour outcomes. Yet, contrary to this first assumption, the highest proportion

of women in the post-reform could increase the detrimental effect of disability on employ-

ment. Indeed, the disabilities which affect women more often, like chronic diseases, are more

penalising for the professional paths than those related to men, such as accidents (Barnay et

al., 2015). We know that chronic diseases are especially damaging for employment. Moreover,

work disutility following a health shock is greater for women (Paringer, 1983).

The effect of the reform is measured through a decomposition of the difference in the ATTs

before and after the reform.There are two ways in order to separate the net effect of the reform

from the structure effect. The first one is γ̂(1)− γ̂(0) = δ̂(0)+ ρ̂(0). We consider that the two

sub-populations have the same characteristics that the pre-reform group. In ti + 1, the -9.2

pp difference comes, on the one hand, from a reform effect of ρ̂(0) = −11.4 pp and, on the

other hand, from a distributional change (in gender, education and age at disability onset) of

δ̂(0)=+2.2 pp. Overall, the effect of the reform is not significant. Therefore, the population that

had the same gender, level of education and age at disability onset’s distribution as the pre-

reform population has experienced a more important decrease in their employment rate after

3By construction, the effect on employment is the sum of the effects on public and private employments
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the reform than a direct comparisonwould suggest. But we could also consider the distribution

of post-reform population main characteristics. We use the decomposition γ̂(1)− γ̂(0)= δ̂(1)+

ρ̂(1) and find that, for this population, the reform reduced their employment rate by 10 pp.

From ti +4, the reform effect is always reduced, with two weightingmethods, compared to DiD

with matching but without weighting.

To conclude, we find that the 1987 Law had a detrimental effect on the employment of

disabled people. After decomposing by sector (public vs private), we find that this results holds

only for the private sector. The reform is neutral in the public sector (it does not promote or

reduce the employment of disabled people), except two years after the onset of disability and

with a lower level of significance (10%).

4 Discussion

The year following the onset of disability is not characterised by significant differences of per-

formance between potential beneficiaries and non beneficiaries of the 1987 Law. Our results

indicate that, from the second year, the potential beneficiaries of the 1987 Law have been dis-

advantaged in the labour market compared to the disabled people who did not benefit from

it. Besides, this disadvantage is increasing over time; the employment rate decreases by 13 pp.

(points of percentage) during the second year, and by 19 pp. on the fifth year.

At first sight, these results look surprising. The reform had been counterproductive in the

private sector and neutral in the public sector. The failure of this reform to improve on the

employment of disabled people may be interpreted as a windfall effect both for employers and

disabled people. Besides, our period of evaluation is situated at the time of the set up of the

law, which can entail strategic wait-and-see behaviours from employers.

We can assume that a large majority of private companies gave priority to the payment of

a contribution at the expense of the direct and indirect hiring of disabled people. By enabling

firms to abide by the legal employment obligation without hiring any disabled workers, this

reform has probably had a counterproductive impact on the employment of disabled people.

Private firms’ reaction was thus binary: either a weak disposition to hire disabled people or

a preference for the payment of a financial compensation. For instance, in 2005, according

to the French Ministry of Labour, approximately 100 000 establishments had to comply with

the law, among which 31.1% directly employed disabled people and 27% paid the financial

contribution.

The matching performed in this study concerns the periods 1988-2006 for the estimation

"after" and 1968-1986 for the estimation "before" and deals with disabled people over 50 years-

old (indeed, permanent disability occurs on average at 50 years). Potentially, these people are

eligible to early retirement plans, quite particularly in ti +3.

In France, early retirement plans for the 55 years old andmore have existed since 1980 with

the implementation of the special allowances of the National Employment Fund dedicated to

dismissed people over 55 years-old. The law of 1982 allows the opening of the right to full

retirement at 60 years-old as well as the implementation of contracts of solidarity, conditioning

early retirement plans to the hiring of young people or unemployed people. This dynamics of

early retirement affects the populations "before" and "after". However early retired persons

and people exempted from job search aremore numerous over the period 1988-2006 than over

the period 1968-1986, which can explain more frequent exits from the labour market for the

disabled people eligible to the 1987 Law and, thus, weaker performances in the labour market.

If the method can build a rigorous counterfactual and compare employment trajectories

13
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before and after the reform, some limits have to be underlined. The evaluation of the 1987 Law

using data from the 2006 wave of the SIP survey raises some issues. There could be a selection

bias because the survey questions people who, in 2006, live at homewith a disability which first

occurred between 1968 and 1986 (for the disabled population before the reform) and between

1988 and 2006 (for the disabled population after the reform). Individuals who answered the

survey are thus more likely to be people eligible to the 1987 Law whose health status was the

best (we cannot estimate the effect of the reform of 1987 on the dead beneficiaries). Moreover,

we do not control for thememory bias which can potentially affect the self reporting of individ-

uals 40 years after disability onset. However, such a recognised disability is likely to deeplymark

the personal life of individuals; we consequently consider that the reported date of the onset of

disability is reliable. It is however difficult to disentangle strategic behaviours and moral haz-

ard behaviours between supply and demand sides in the labour market. Firms’ behaviours do

not seem to have been influenced by economic incentives (confirming legislator’s decision in

2005 to strengthen financial penalties for firms not complying with the quota of 6%). We could

suppose as well, following the example of Gneezy and Rustichini (2000), that the introduction

of a tax reveals information in situation of uncertainty. The introduction of the tax creates

a market-oriented frame in which moral obligation (to hire disabled people) is replaced by a

financial compensation, which could be interpreted as the price to pay by firms to the commu-

nity to escape their social role of integrating into the labour market persons with disabilities

who are costly for them (loss of productivity, cost of job or workplace arrangements...).

Finally, our study is not able to estimate the effects of non-employment trap; if the recog-

nised situation of disability provides better financial compensation than the situation of em-

ployment, it can generate disincentives to work. It would then be necessary to compare over

the studied period, the activity income relatively to transfer incomes for disabled workers and

to estimate whether the allowances granted to disabled workers have progressed between both

periods around the law of 1987.
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