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Employed 40 Hours or Not-Employed 39:
L essons from the 1982 M andatory Reduction of the Wor kweek

Abstract

We use longitudind individud wage, hours, and employment data to investigate the effect of the
February 1, 1982 mandatory reduction of weekly working hours in France. Just after Frangois
Mitterrand's election in May 1981, the government decided to increase the minimum wage by 5%.
Then, as promised in its eectord program, the socidist government reduced the workweek from 40
to 39 hours. At the same time, it mandated stable monthly earnings for minimum wage workers and
recommended the stabilization of monthly earnings for other workers (recommendations followed by
90% of the firms). We show that workers directly affected by these changes—those working 40
hours in March 1981 as well as those working overtime at the same date —were more likely to lose
their jobs between 1981 and 1982 than workers not affected by the changes—those working 36 to
39 hours in March 1981. Moreover, because the decree enforcing the new standard was issued
fagter than earlier promises, some firms had no time to complete negotiations and their workers were
till working 40 hours after February 1, 1982. We show that these workers were aso strongly

affected by the reduction in standard hours. Our estimates of the impact of this one-hour reduction of
the workweek on employment losses vary between 2% and 4%, depending on the methodology or
the data used. Furthermore, we show that minimum wage workers were most affected by the

changes. This result, congstent with our modd, is due to the impossibility of adjusting their monthly
wage, which results in excess job destruction and creation. These results should help us understand
the possible effects of the upcoming mandatory reduction of hours in France, where the maximum

weekly working hours declined from 39 to 35 hours beginning in January 2000. Smilar programs are
envisaged in other European countries, which hope that hours reductions will be an efficient policy for
reducing unemployment.
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1. Introduction

In 1998 the French government adopted a policy requiring firms to implement a 35-hour workweek
by the year 2000." Today, most French firms have negotiated a workweek reduction agreement
with their unions or personnd ddegates and have implemented it. Employer confederations claim that
the reduction has had an adverse impact on their activity, in particular by creeting short-term labor
shortages in a booming period together with an increase of production costs. The representatives of
smal firms are pessmigtic about the upcoming introduction of the mandatory reduction in 2002. On
the other hand, this policy appears to be popular among unions and afarly large part of the French
working population. It is even consdered successful by some politicians because of the sharp
decrease in unemployment during the last three years. Some Itadlian and Spanish union leaders and
politicians advocate the same set of policies as the French have adopted (Economist, 1998a and
1998hb). Germany’s newly dected government aso appears to support mandatory hours reductions,
as shown in the famous BMW agreement (Economist, 1999, 1998c).

Although the media are full of discussons of the effects of the hours-reduction laws, serious
evauation of the economic impact of the recent workweek reduction is difficult, even impossble,
because the changes are too recent. Indeed, there are very few empirica assessments of the effects
of this type of regulation, leaving the debate open to views based on political prejudices (see,
however, Hunt, 1999, who mostly focuses on the German case). This is ironic because France has
dready atempted to manipulate working hours in order to reduce unemployment. In 1982, a few
months after Frangois Mitterrand's election, the socidist government, as dtated in its eection
platform, decided to shorten the workweek by cutting the maximum lega number of hours per
week.? It is far to say that the election of Frangois Mitterrand was not foreseen by most political
andyds. At the beginning of 1981, the Paris correspondent of the Economist wrote: “For months

12002 for firms with 20 employees or less,

% The legd workweek in France is determined by the maximum number of hours, as specified in
nationa statutes and implemented in collective bargaining agreements. The firms are permitted to
employ workers for more than the national statutory maximum hours under the following conditions; (1)
overtime hours up to a statutory limit at a negotiated wage premium, (2) in certain sectors, e.g. hotels
and restaurants, the statutory limits are higher, (2) management and certain engineering positions
(cadre) specified in the collective bargaining agreement are exempted. About 95% of the jobs in
France are covered by collective bargaining agreements even though a much smaller percentage of
workers belong to unions (Card, Kramarz, and Lemieux, 1999).



French opinion polls have made President Giscard d’ Estaing’ s redlection this spring seem a foregone
concluson.” (Economist, 1981). Furthermore, the victory of the socidigts a the parliamentary
elections, which took place a few weeks after the presidentia dection, was an even longer shot in
those firs months of 1981. Therefore, even though the hours reduction was included in the
socidid’s platform, it was dmost fully unexpected 6 months before the eections. The hours
reduction took place at the beginning of 1982, in February, afew months after the 5% increasein the
French minimum wage, the SMIC, of July 1981. In addition, the February 1982 decree stipulated
the mandatory rigidity of monthly earnings for minimum wage workers employed by the firm at that
date.

In this article we investigete the effects of this reduction in the maximum workweek. We evauate the
effect of the workweek reduction on employment to non-employment trangtions using two different
gpproaches, based on two natura experiments associated with the 1982 hours reduction. In the first
one, we compare workers who worked 36 to 39 hours before 1982 with workers who worked
exactly 40 hours and with those who worked overtime (up to 48 hours). In the second experiment,
we take advantage of specific features of the implementation process of the reduction. As mentioned
earlier, some firms were surprised by the February 1, 1982 decree. In April 1982, the date at which
the French Labor Force Survey took place, a sizegble share of firms had not dtered their hours to
the new standard. To andyze these two issues, we use pand data from the French Labor Force
Survey (Enquéte Emploi) for the period going from 1977 to 1987. Our results show that workers
who were working exactly 40 hours per week in March 1981 as well as workers who were working
overtime (41 to 48 hours) per week in March 1981 were less likely to be employed in 1982 than
observationdly identica workers who, in 1981, were working 36 to 39 hours per week. This first
andysis uses differences in differences techniques by comparing transitions from 1981 to 1982, after
implementation of the decree with those prevailing between 1978 and 1981, before the eection of
Frangois Mitterrand. Our second andlysis dso demongtrates that workers gtill employed 40 hours in
1982 lost their jobs more often than those already employed under the new standard workweek.
Indeed, al our results show that these job losses can be directly attributed to the reduction in the
workweek. In our firgd andyss, the effects are sgnificant and vary between 2.6% and 3.9%
according to the technique consdered. In our second andyss, the effects are dso quite significant,

and we estimate a lower bound for the induced additional job losses a 4.1%. Furthermore, we show



that minimum wage workers were much more affected than others. All such results are fully
congstent with predictions of most theoreticadl models of hours reduction, in particular Snce wage
rigidity was binding for most low-wage workers, particularly after the 5% minimum wage increase of
July 1981. In particular, this wage rigidity should have generated smultaneous job destruction and
cregtion. Given empirica relationships between employment destruction and worker flows (Abowd,
Corbel, and Kramarz, 1999), excess job destruction that is observed for low-wage workers, around
8%, corresponds to roughly 2% annua employment destruction, yielding an eadticity of employment
to labor cogts just bdow minus one, in the same bdlpark as other estimates for this category
(Abowd, Kramarz, Margolis, and Philippon, 2000 and Kramarz and Philippon, forthcoming). In
addition, our results show, aso in conformity with the model, that better compensated workers were
less directly affected by the reduction of the workweek.

In the next section, we present the decree and the inditutiond context surrounding the 1982
reduction of the workweek. We briefly discuss the likely effects of this reduction in Section 3.
Section 4 contains a description of the data sets that are used in the andysis. In Section 5, we
present our andysis of the direct natural experiment wheress the andysis of the delayed reduction of

hoursis examined in Section 6. Findly, we conclude in section 7.
2 Ingtitutional Context

2.1 Principles and Legal Aspects of the 1982 Reduction of the Workweek
2.1.1 Changesin Hours

The number of hours worked strongly decreased during the seventies, from 48 hoursin 1974 to just
above 40 hours in 1981 (see dso Table 1). During dl this period, indeed since 1936, the standard
workweek was 40 hours. Francois Mitterrand’ s election in May 1981 induced a sudden decrease of
the standard to 39 hours (January 16, 1982 ordinance). In fact, negotiations Sarted just after May
1981, since the reduction was part of the left’s electord platform. These negotiations were should
have ended before 1982. In a report to the Presdent at the end of 1981, the Prime Minister
mentions that negotiations did not make red advances but nevertheess recommends letting firms
and workers unions and delegates continue until the second quarter of 1982, the suggested date of
gpplication of the new standard. Againg his Prime Minister’ s recommendations, Frangois Mitterrand
imposed, by the January 16 ordinance, the new 39 hours standard, which took effect February 1,



1982. Callective agreements, specifying the terms of gpplication of the decree, ensued, starting with
the largest firms in the manufacturing industries and spreading to smdler firms and other industries
(Marchand, Rault, and Turpin, 1983).

Therefore, the law reducing the workweek became effective February 1, 1982. It mandated a
maximum lega workweek of 39 hours, whereas it was 40 hours previoudy, and only dightly dtered
the prevailing regulation on overtime: the overtime premium remained 25% for the first four hours,
and 50% above, but the maximum compensated hours was reduced from 50 to 48 per week (for
more detalls see Marchand, Rault, and Turpin, 1983).

2.1.2 The Mandatory Nominal Wage Rigidity and its Consequences

The government adso recommended that monthly pay after the change in workweek reman
unchanged for al workers, but no specid arrangements were included in the law to enforce this
recommendation except for workers paid the legd minimum wage (SMIC) and working 40 hours.

For these workers, a specia hourly minimum wage was prescribed in order to guarantee that their
monthly earnings be unchanged after the change in hours® Hence, a worker paid the SMIC and
working 40 hours before February 1, 1982 received the same monthly earnings after February 1%
even though the workweek was only 39 hours. However, any worker hired a the minimum wage
rate after February 1, 1982 received monthly pay corresponding to his or her exact number of hours.
Therefore, newly hired workers were approximately 2.5% (100 Francs a month or $20 US)

chegper than their more senior counterparts because of this specid provison in the hours-reduction
law. Furthermore, Snce a 5% increase in the hourly SMIC was one of the first decisions made by
the newly dected government in mid-1981, the hourly cost of minimum wage workers increased by
75% between mid-1981 and mid-1982. Finaly, for dl other categories of workers, the
“recommendation” to leave monthly pay unchanged seems to have been followed by most firms. A
survey conducted in September 1982 showed that more than 90% of al workers had their monthly
pay unchanged after implementation of the law reducing the length of the workweek (Marchand,
Rault, and Turpin, 1983).*

% The minimum wage legislation in France specifies an hourly wage.
* Manipulations of the compensation package similar to those described in Trejo (1991) were ruled oui.



3 Theory and Identification of the Impact of the Workweek Reduction

3.1 Theory

The theoretical consequences of changes in standard hours are now well known (see Rosen, 1968,
Ehrenberg, 1971, and Camfors and Hod, 1988 among many others). Consder a firm that
produces with a production function f(h,I,k) where h are weekly hours, where | denotes total
employment, and where k denotes capitd. The firm faces a cost function that comprises wages (W
denotes the hourly wage, g denctes the overtime premium for al hours above hs the mandated

standard hours), afixed cost of employment f (see Rosen, 1968), and acost of capitd r.

In this framework, usud results based on margind costs considerations as developed in Rosen
(1968) and, more fully, in Camfors and Hod (1989) hold (see dso Hunt, 1999). They can be
summarized as follows. Firg, consder the case in which firms minimize costs with output fixed. The
effect of areduction in the norma working time depends on the initid Stuation. Obvioudy, thereis no
effect if the firm has optima hours below the old standard. At the opposite extreme, if the initid

Stuation is one with overtime, then employment decreases and hours increase. Indeed, the margind

cost of hiring is increased when standard hours decrease whereas the margind cost of additional

overtime does not change. Furthermore, the margind cost of a separation decreases when standard
hours decrease. Findly, assuming again that output isfixed, if the firm moves from the old andard to
the new standard, employment unambiguoudly increases whereas when the firm moves from the old

standard to an interior solution with overtime, employment may decrease or increase.

Next, assume that firms maximize profit instead of minimizing cods, a negative output effect arises
when standard hours are reduced. This effect is larger, the larger the absolute vaue of the eagticity
of demand for workers (Camfors and Hod, id. page 57). Hence, the likdihood of postive
employment effects is smdler than when output is fixed. In fact, incressing employment may even be
impossible.

Now, to understand the specifics of the French workweek reduction, we must remember that
nomina monthly wage rigidity was mandated for workers employed at the date of the decree. It is
therefore useful to have two periods in our mode; one that precedes the reduction in the workweek
(d=0 and before); onethat is at, and follows, the reduction of the workweek (d=1). In period O, we

have:



Co = Woholo +qu (ho - hs,o)lo + ﬂo + rko
with

lb=00- 9l +&- s

where |_; denotes employment at the previous date, g denotes the exogenous quit rate, e denotes the
number of hiresin the firm, and s denotes the number of separations (i.e. excluding quits) when we
assume that firms choose hours in excess of standard hours. Tota costs are:

Co =Wohyl, + fly +rk,

when optima hours are set a the standard. The firm optimizes on capita, hours, hires, and
separations. Importantly, since hires and separations both entall a codt, as only the difference
between hires and separations matters for production through employment, it is never optima to hire

and fire sSmultaneoudy. Hence, at least one of e or sisequa to zero.®

Consder what happened after the French reform of 1982. Firdt, standard hours, h,, , decreased.

Second, monthly wages did not decrease (by law for minimum wage workers whereas it was only
suggested for other workers but firms followed the suggestion). Hence, hourly pay increased for
those who were already employed in the firm while hourly pay was left unchanged for new hires.
Two wage rates prevailed a those dates for otherwise identical workers. Therefore, in period 1, the
cod function thet the firm facesis:
C, = whe +wa(h - h,)e +wih[(L- Q)l,- 5]+

wd (0, - ho)[(1- a)lo - s+ fl, +rk,
with I, =(1- q)l,+e - s, and where w denotes the wage of the new hires, and where W
denotes the wage of the workers that were present in the firm before period 1. The equivdent
equation can be written when hours are set a the new standard. Because of the legal restrictions and
the “suggestions’ to the firms, the following equation holds:
wWgh,, =W,h,, or wj = Woh‘°‘—’O >w, and W = w,

51

It is sraightforward to see that this double wage structure exacerbates the negative employment
effects of hours reduction found in usual models discussed above.

> The proof is sraightforward. One must write the lagrangean with the multipliers for
€ % 0,5, 2 Oand look at the first-order conditions for hires and separations.



There are dso dramatic consequences for worker flows. In addition to the (negative) effects on
employment that we have just presented, the French specifics of the 1982 change add another
source of employment loss: it is often optima for firms to separate workers constrained by the old
standard, i.e. workers paid 40 hours for a 39-hours workweek, and to hire new workers
unconstrained by the old standard, i.e. workers who will be paid 39 hours for a 39-hours workweek
(see Crépon and Kramarz, 2000, Appendix 1).

3.2 Two Sources of | dentification

The process of reduction of the standard workweek from 40 to 39 hours was sudden, unexpected
but, a the same time, took severd years. In April 1982, the month in which the 1982 French Labor
Force Survey took place, only a fraction of the firms had signed an agreement with their workers.
The gtructure of hours in some firmsin 1982 was identicd to its structure before promulgation of the
decree. Indeed, Table 4 shows that the fraction of individuas employed 40 hours in the population of
workers employed 40 or 39 hours was equa to 28% in 1982 and fell to approximately 20% in
1983, 1984, and 1985. Hence, the passage to the new standard continued, even after April 1982,
date of the survey. In addition, negotiations resulted in new and old workweeks of equa lengths for
20% of the workforce; one hour being counted as overtime after February 1, 1982.

These two characterigtics of the process congtitute our two sources of identification of the effects of
the hours reduction. The reduction of the workweek was unexpected. In addition, some full-time
workers were dready employed 39 hours or less in 1981. Hence, it can be consdered as a natural
experiment. We evauate the effect of the reduction of the workweek by comparing the employment
trangtions of workers employed 40 hours in 1981 with those of workers employed less than 40
hours a the same date. The identifying restriction is then that workers employed between 36 and 39
hours in 1981 are not affected by the reduction. Since most theoretical analyses aso predict a
negative impact on overtime workers, we adso examine the employment trangtions of workers
employed 41 to 43 hours, exactly 44 hours (the kink in the overtime premium schedule), and 45 to
48 hours (the overtime premium jumps from 25% to 50% for al hours in excess of 44) in 1981,

once again comparing them with those of the workers employed less than 40 hours a the same date.

The reduction of the workweek was adso gradua, and this conditutes another source of
identification. To see this, assume that, once the reduction has been negotiated with a group of



workers, al such workers are employed 39 hours exactly. Hence, dl those who work 40 hours in
1982 are potentidly affected by the forthcoming reduction while al workers employed 39 hours at
that date are not any more. Therefore, this last group is a potentialy valid control group.

4. The French Labor Force Survey

In this section, we describe the longitudina data sets, the French Labor Force Surveys (cdled the
Enquéte Emploi), that are used in the analysis. Our anaysis uses data from 1977 to 1987.° Since the
French Labor Force Survey (LFS, hereafter) questionnaire and survey structure changed between
1981 and 1982, we first describe the features of the survey that are common to the two sub- periods,
then we describe the specifics for the years 1977 to 1981, and findly, we describe the LFS for the
period 1982 to 1987.

Every year, gpproximately 60,000 domiciles are sampled from the stock of al houses and
gpartments (the sampling rate is exactly 1/300). In March of the survey year, each person in the
sampled household is interviewed (in person if present a the time of the interview or by proxy if
absent).” One third of the domicile sample is replaced each year. Hence, dl persons in the
household are followed a most three times. We build our longitudind data using this festure. In al
years, most of the usud household and individuad characteristics are available for dl surveyed
individuals. Sex, education categories (6 categories), age at the end of schooling (from which we
derive labor force experience), region (lives in lle de France or not), employment contract type
(apprentice, short-term contract, other) and status (employed or not employed), an indicator for
part-time status, seniority, employer’s industry (14 categories), employer’s size (4 categories) are
availablein dl years and are used in most of our andyses. The employment status of the individudsis
defined according to the ILO criteria

During the first sub-period (1976 to 1981), two features are essential to note. First, there is no wage
variable in the data. Second, the information is not on “usud” hours but on hours worked during the
reference week. If the individua works fewer than 45 hours, a second question is asked on possible
reasons. Some are labeled temporary (strike, disease, etc.) whereas others are labeled durable,

® For some descriptive statistics, we use data from 1976 onwards.

" 1In 1979, 1980, and 1981, the LFS aso took place in October. Each wave had the same size as those
of March. Unfortunately, the October survey does not exist after 1981 and is therefore not usable for

10



among which are digtinguished part-time work and usua duration of the workweek. Hence, we have
a potentia way of gpproximating the “usua hours’ concept. Unfortunately, responses to this second
question appear to be frequently missing and this possible measure is not usable.

Starting in 1982, monthly wages (grouped by cdlls of 500 French Francs, roughly $100 US) and
usua weekly hours are also available. Although the usuad survey date is March, because of the 1982
Census of Population, the 1982 Labor Force Survey took place in April of that year. Hence, the
1982 Labor Force Survey took place just after the lega reduction in the workweek to 39 hours
took effect on February 1, 1982.

For our first analysis, we congtruct four three-year pand data sets in which individuas are followed
from 1977 to 1979, from 1978 to 1980, from 1979 to 1981, and from 1980 to 1982. This alows
us to characterize workers situations before, at, and just after implementation of the lega changein
the standard workweek.

For our second analysis, we congtruct aso four three-year pand data sets in which individuals are
followed from 1982 to 1984, from 1983 to 1985, from 1984 to 1986, and from 1985 to 1987. This
alows us to understand the implementation process of the reduced workweek that took place in
1982 and just after, and contrast this period with the ones immediaely after.

5 The Reduction of the Workweek: a Natural Experiment

5.1 Principle and Descriptive Analysis

Table 1 shows the proportion of full-time workers employed 36 to 39 hours within the population of
dl full-time workers employed 36 to 48 hoursin 1981. Thisfractionis smal, 2.4%, but is increasing
across time. The fraction of workers employed 40 hours is dso increasing wherees the fraction of
overtime workers congtantly decreases between 1976 and 1981. Furthermore, the number of
observations dso increases during the period, reflecting a decrease in the number of workers
employed more than 48 hours. Table 2 shows the employment to non-employment trangtion rates
for these various categories of workers. Between 1981 and 1982, employment to non-employment

trangtions are more intense for workers employed 40 hours than for those employed 36 to 39 hours.

our purpose.

11



6.2% of al workers employed 40 hours in 1981 have no employment in 1982 whereas 3.2% of
those employed less than 40 hours are in the same Situation, a difference of three percentage points.
However, the sze of the control group that we use to evauate the impact of the reduction of the
workweek is smdl; 2.4% of the workers with hours between 36 and 48 were employed less than 40
hoursin March 1981.

5.2 Selectivity Bias

5.2.1 Motivation and Satistical Model

We now discuss the identification conditions under which we can isolate a causal effect of the
workweek reduction on employment. Two hypotheses are necessary for our analysis. First, workers
employed 36 to 39 hours must not have been affected by the reduction of the workweek. Second,
the employment to non-employment trangtions of these workers identifies what the trangtions of

workers employed 40 hours or more would have been in the absence of a reduction of the
workweek. Therefore, we classfy individuals in two categories: those affected (1) and those not-
affected (0) by the reduction. We consider the two crresponding labor market situations NE(O),
NE(1) equd to 1if theindividud is not-employed and equa to zero otherwise. The effective Stuation
of any individud is

NE,=NE, (O} D, [NE, (1)-NE, (0)]

where D is equd to 1 if the individud is employed 40 hours or more hours a week in 1981. The
employment loss probability is E(NE;) (where E(.) denotes the expectation of the random variable
between parentheses). We focus on the quantity NE;(1)-NE;(0). Such quantities measure, for each
individud, the difference between the labor market outcome when affected by the reduction of the
workweek with what would have been the outcome if they had not been affected by this reduction.
We follow Rubin (1974) in his definition of a causa effect. These quantities, different for different
individuas, are unobservable snce any given individua isin one and exactly one state among the two
possible ones. Only some parameters of the distribution of NE;(1)-NE;(O) can be identified, under
some hypotheses. For instance, one can identify the expectation of the effect, conditiona on changing
hours from 40 to 39 (average treatment on the treated in Heckman, Lalonde, and Smith, 1999,

terminology), defined as E(NEi (1) - NE, (O)| D = 1) . To measure this last quantity, we assume (Hoa)

that, conditional on observable variables, the potential outcome, in which workers are not affected

12



by the reduction, NE;(0), is independent of actudly being affected by the reduction to 39 hours
(independence conditional on observable variables, Rubin, 1977). The corresponding equation is:
Hoa : E(NE,(O)[x;,D; =1)= E(NE;(0)|x,,D; =0)
Therefore, the following relaion holds:
E(NE |x.,D, FE(NE (0)x, }+ D,E[NE,(1)-NE, (0)x,,D, =1]
=0,(%)+ Di&y(x)
where the function e, (xi ) represents the average effect of the workweek reduction when applied to

individuas with characteristics x;.

There are severd available methods for estimating the effect of the workweek reduction that are
compatible with the above hypotheses. A smple and trangparent method is based on the differences
in the employment to non-employment trangition rates between workers affected and not affected by
the change of the standard workweek, controlling for dl their observable characteristics. To analyze
the 1982 employment losses of individuas employed in 1981 with observable characteristics X, , we

edimate aregresson using alinear probability mode based on the following relation:
E[NE82|X811 DSl]: XD +ag, I(D81 = 40) «y
where the i index has been omitted for smplicity and where NEg, corresponds to the non-

employment Stuation in 1982. The impact of the workweek reduction on employment to non
employment trangtions is given by the coefficient a , . Note that other techniques, such as matching

methods (Heckman, Ichimura, and Todd, 1998) could have been used. We sdected a linear
probability model for smplicity and trangparency.

To include workers working overtime hours, Rubin’s modd can be extended using the framework
with multiple treatments as it was recently developed in Imbens (1999), Lechner (1999), and
Brodaty, Crépon, and Fougére (1999). In 1981, before the change in the standard workweek, the
overtime premium was 25% for al hours between 41 and 44 and 50% for al hours gtrictly above
44. Hence, because of the dructure of the overtime premium schedule, in addition to workers
employed 40 hours, we distinguish among workers employed 41 to 43 hours, workers employed
exactly 44 hours (for whom the margina cost of employment incresses the most when the standard
workweek is reduced by one hour), and workers employed 45 to 48 hours. We estimate the
following equation:

13



E[NE82|X81’ DBl] = X8lb +a84]? l(DBl = 40) +a§i |(41£ D81 £ 43) (2)
+a2 I(D, =44)+a 1(45 £ D,, £ 48)

5.2.2 Results

The results presented in this subsection are based on the 1980-1982 panel. Since our andys's uses
workers employed 36 to 39 hours as a control group, we first checked that their observed
characteristics were smilar to those of workers employed exactly 40 hours and above. We
estimated two logistic regressons where the dependent variable was “employed 40 hours’ versus
“employed with more than 40 hours’ in years 1980 and 1981.2 It appears that very few individua
characteristics matter. More specificaly, differences in education, experience or seniority are not
associated with strong differences in hours category. Mogt differences slem from the employing firm.
Short hours are not only found in the service sectors but dso in some manufacturing industries, such
as those producing intermediary or consumption goods. Hence, violations of our hypothesis Hoa are
more likely to come from unobserved firm heterogenety, that we cannot control for, than from

unobserved individua heterogeneity.

The firg Column of Table 3, Pand A, presents the estimates of equation (2). The independent
variables that we use are sex, region, education (4 categories), labor market experience (4
categories), seniority (4 categories), the two-digit industry of the employing firm, and information on
hours worked in the entry year of the pand, i.e. 1980. The incluson of variables on the past of the
individua may render the independence assumption more plausible (Heckman, Ichimura et Todd,
1998). Findly, as mentioned above, eimates are based on a linear probability modd. Resulting
esimates confirm figures from Table 2: workers employed 40 hours in 1981 lose their job more
often. The point estimate is equa to 2.6%, sgnificant a the level of 10%, for workers employed
exactly 40 hours whereas coefficients for overtime workers, i.e. employed drictly more than 40
hours, are dl positive but not sgnificantly different from zero.

5.2.4 Working 39 Hours, 40 Hours, or More Before the Reduction

Of course, independent of the reduction of the workweek, it is possible that workers employed

exactly 40 hours or workers employed overtime lose their jobs more (respectively,. less) often than

14



other workers, even after controlling for observable individua characterigtics. In such a case, our
preceding estimates would be biased. Table 2 shows that the job loss probability for workers
employed 36 to 39 hours fluctuates from year to year, unlike workers employed exactly 40 hours.
This probability is, in generd, lower than the one observed for workers employed 40 hours (1979,
1980 and 1982), but it is greater in 1981. The biggest difference is observed in 1982, 3% whereas
the difference is equa to 1.4% in 1979, 2.3% in 1979, and —1.8% in 1981. As for workers
employed overtime, they also tend to lose their jobs more often than workers employed 36 to 39
hours except in 1981; furthermore workers employed 41 to 43 hours lose their job less often than
those employed exactly 40 hours. The firg four Columns of Table 3, Pand A, show the probability
of non-employment for our four panels, contralling for observable characteristics of the workers,
expressed as a difference compared to the control group, workers employed 36 to 39 hours. No

obvious pattern is present.

To identify the specific effect of the 1981 reduction of the workweek, we estimate the following
double difference equation using dl four pands:

E[NE|x,D, t]= xb, +a1(D, =40+a°I(D,, =40)+a * I(41£ D, £43pa;* 1(41£ D,, £43)
+a, 2 I(D 44)+a;‘f I(D,, =44)+a ° I(45£ D, £48)+d,> I(45£ D, £48), ()
t =78,79.80,81

The impact of the reduction of the workweek is now given by the coefficients &y, 84, ,8 45 8gy -

The estimates of these four coefficients are presented in Table 3, Pooled Column of Pand A. For
workers employed exactly 40 hours, the resulting estimate from this gpproach is larger, around 4%,
than those obtained with a smple difference method. In addition, for overtime workers, al estimated
coefficients are large — some are even larger than those obtained for workers employed 40 hours as
the theory predicts -- two of them are margindly significant and one strongly significant (for workers
employed 45 to 48 hours).’

The double difference analys's may lead to overestimating the impact of the workweek reduction. As
described in the Data Section, hours are measured from the number of hours worked in the week
that precedes the interview. There is no satisfactory information on usua hours. Hence, we may
capture the prevailing economic conditions rather than the specific effects of the mandatory reduction

® Those regressions are not reported here but can be found in Crépon and Kramarz (2000).
° Even though the differences between the various coefficients are not statistically significant. See also
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in hours. For ingtance, in 1981 economic conditions were bad, and workers employed 36 to 39
hours may well be those working in adversely affected firms. Therefore, such workers may lose their
job more often than other types of workers. This type of measurement error results in an upward
bias of the estimated impact of the reduction of the workweek, if assessed with a double difference
approach.

One way of checking the vaidity of our control group is as follows. If workers employed 36 to 39
hours condtitute a vaid control group, they should not be affected by the reduction in hours. In
particular, if we examine changes in hours between t and t+ 1 for workers employed 36 to 39 hours
at date t who are dso employed at date t+ 1, measured changes for t= 1981 should not be different
from changes in the years before. Of course, thisis not true of workers employed 40 hours or more.
Therefore, we first estimate

E[DD{*!|x.,D,.t|]= xb +&% (36 £ D, £39)+a° I(D, = 40)}+a * I(41£ D, £ 43)
+a (D, =44)+a® I(45 £ D, £ 48), t=78,79,80,81 4

in which we do not include a congtant. The resulting estimates are presented in the first four Columns
of Table 3, Pand B. We are interested in the effects that are specific to year 1981, i.e. to changes
between 1981 and 1982 that cannot be found in other years. The corresponding equation is

x., D, t]= x b, +a% 1(36 £ Dy, £39)+a° I(D, =40)+a, 1(Dg, =40)+
aI(41£D, £ a3)+a 1(41£ D, £43)+a# (D, =s4+a ¥ (D, =44) ()
+a®|(45£D, £48)+a> 1(45£ D, £48), t=78,79.8081

E[pD!™

In equation (5), the reference group comprises workers employed 36 to 39 hours in the years
preceding 1981. The edimates of these five coefficients, dy, 84, , Aay, Agy » Agy » € presented in
Table 3, Pand B, Pooled Column. Consistent with our hypothesis, &, is not significantly different
from 0. In this regresson, workers employed 36 to 39 hours in the years before 1981 condtitute our
reference group. Therefore, workers employed 36 to 39 hours in 1981 had hours changes that were
smilar to those of workers employed 36 to 39 hours in the years before 1981. Hence, their hours
were not affected by the workweek reduction. We conclude that workers employed 36 to 39 hours
in 1981 condtitute a valid control group. In addition, workers employed 40 hours or more in 1981
saw their hours decrease. For instance, workers employed 40 hours in 1981 had a change of —0.71

hours'week (=-1.02-(-0.31)) in comparison to workers employed 36 to 39 hoursin 1981. Similarly,

Andrews et a. (1999) for results with the same flavor based on German plant-level data
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workers employed 45 to 48 hours had a decrease in their hours of 1.29 hours/week. Results for
workers employed 40 hours in 1981 are therefore consstent with predictions of theoretical models.
However, results for overtime workers are gpparently less in line with such predictions — estimated
changes show a decrease ingtead of an increase - but the estimated changes in hours are not precise

enough to give a definitive answer.

5.2.3 Discussion

Our firgt analysis has severd limitations. First, the Sze of the control group issmdl -- less than 3% of
the observed population — but increasing. This is obvioudy the main reason for the lack of precison
of some of our estimates’® Furthermore, even though it is small, this control group could aso be
heterogeneous. To test the robustness of our results, we estimated the same equations as those
presented in Table 3 but with two different, dternative, control groups—workers employed 35 to 39
hours and workers employed 37 to 39 hours. We aso estimated the same equations using data from
1975 to 1982 (instead of 1977 to 1982). All the estimated results were smilar to those dready
discussed.

It isaso possble that unobserved differencesin trangtion rates between workers employed 36 to 39
hours and those employed 40 hours, even after controlling for al observed characteridtics, Hill exis.
In particular, we do not have pay data. The minimum wage strongly increased in July 1981 and may
have generated job losses quite apart from those associated with the hours reduction. If workers
employed 40 hours were more affected by the SMIC increase than those working 39 or less, we
may put the blame on hours reduction whereas the job losses actudly resulted from the SMIC
increase. It is likely that this source of estimation bias is amdl. Wages are strongly corrdated with
skills, education, diploma, experience, or seniority.™ As mentioned previoudy, the introduction of al
these characterigtics in our regressions did not modify the estimated effects. The resdua component

of wages should not cause abias.

We tried to examine the possible heterogeneity of the impact of the reduction of the workweek in the

19 Nevertheless, the diffusion of the reduction of hours to workers employed 39 or lessin 1981 leads to
underestimating the effect of interest. In the extreme case of a complete diffusion of the reduction of
the workweek to all workers employed less than 40 hours a week, we should find no effect of the
hours worked in 1981 on employment losses in our regressions.

! More strongly in France than in the United States, see Abowd, Kramarz, and Margolis (1999).
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population. In particular, we estimated effects by skill-levels, by experience or seniority groups, and
by employment status (gpprentice or not). As expected, we could not isolate any sgnificant effect.
This does not mean that the reduction affects dl groups smilarly but, smply, that the sze of the

control group istoo smdl to measure such effects.

Such limits — size of the control groups or absence of some important variables (wage or usud hours,
as opposed to hours in the week preceding the interview) — motivated us to examine more carefully
the Situation that prevailed from 1982 onward, since these two data limitations do not exist after that
date. Nevertheless, such data limitations do not invdidate the results of this firg andyss the
reduction of the workweek from 40 to 39 hoursis directly responsible for the increased employment
to non-employment trangition rates of affected workers, those who worked 40 hours as well as

those who worked overtime before the reduction in 1981.

6 Late Changesto the New Standard Wor kweek

6.1 Motivation

A firgt examination of the proportion of workers employed 40 hours between 1982 and 1987, after
the decree mandating the workweek reduction, confirms that the passage to 39 hours was
progressive (Table 4). The fraction of workers employed exactly 40 hours became stable only in
1983, a around 20% of workers employed either 39 or 40 hours. This progressive trangtion to 39
hours is another potential source of identification of the effect of the workweek reduction.
Examinaion of Table 4 dso shows that differences in job loss probabilities between workers
employed 39 and workers employed 40 hours exist. In 1982, this difference amounts to 1.6 points
for year-to-year job losses and to 3.9 points for cumulated |osses over two years. These differentia

losses are much greeter in 1982 than in any of the following years.

The persstence of a large fraction of workers employed 40 hours (usud hours) after 1982, 20%,
demondtrates that negotiations led many firms to maintain hours as they were before 1982. Thus, a
fraction of the workers declaring usua hours equa to 40 in 1982 may well work for firms that
implemented the new standard before April 1982, the date of the survey, one hour being paid as
overtime. The proportion of workers employed exactly 40 hours in a firm that had implemented the
39-hours workweek before April 1982 is not known, but can be estimated under various
hypotheses using the proportion of workers employed 40 hours at various dates.
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Using asapardle our firg andyss, in which the control group was composed of workers employed
between 36 and 39 hours in 1981, it seems that, based on the above discussion, a potentia control
group for this second analys's could be &l workers employed 39 hours in April 1982, i.e. workers
for whom the new standard was applied immediately after the publication of the February 1% decree
and who were ill employed two months after this date. The associated treated group consists of al
workers employed exactly 40 hours in April 1982, i.e. workers who were adso employed after
February I in firms that had completed negotiations and kept the old standard as well asin firms
that had not yet implemented the new standard. We discuss in the following subsection, the main
ideas that are sufficient for this potentia control/treatment comparison to detect and to measure the

impact of the workweek reduction on employment. We discuss in the last subsection the economic
vaidity of these hypotheses. In particular, based on a survey performed in October 1982, we show
that firms that completed negotiations after April 1982 did so for reasons unrelated to their economic
gtuation, but for reasons that were related to a weaker and less active tradition of bargaining that
prevailed in their industry, wheress those that Sgned earlier mostly belonged to industries in which

negotiations were more commonplace.

6.2 Statistical Model

The datisticdl modedl that we use to evaluate the effect of the reduction of the workweek is an
extendon to multi-wave trestments of the modd used in our firgt andyss. Let us consider three
potential states in 1983 and 1984: not affected by the reduction to 39 hours (0), affected before
April 1982 (1), and affected after April 1982 (2). Let us denote T,,, T, ,T,; the respective events

and NE, (0), NE, (1), NE, (2) isequd to 1if individua i was ever non-employed between 1982 and

t, for t=1982, 1983, 1984. Therefore, NE summarizes the employment history of each individud in
the years following the workweek reduction. Denote dso NE; the resulting vector of labor market
history at the various dates of interest. Notice that the three potentid states are mutudly exdusive,
hence T, +T, +T, =1. In addition, al workers being eventualy &ffected by the reduction of the

workweek, we have T, =0.

Our quantities of interest are NE, (1)- NE, (0) and NE,(2)- NE,(0) i.e. the impact of the

12 The full set of statistical hypotheses and results are contained in the Appendices of Crépon and
Kramarz (2000).
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reduction on employment for those workers affected before April 1982 or after April 1982.
However, these quantities are not directly observable. Therefore, identifying hypotheses are
necessary, as they were in our first analyss, in order to recover some of the parameters of the
digtribution of these quantities and in order to give an evaduation of the reduction of the workweek.
The basic dements of the model as well as their consequences are presented in Appendix 1. All
forma details and proofs of the results are presented in Appendix 2 of Crépon and Kramarz (2000).
We summarize their economic content and the resulting equations in the next paragraphs.

The firgt hypothesis (Ha) implies that, for workers employed 40 hours in 1982, and conditiondly on
observable variables, the labor market state associated with being affected before April 1982,
NE, (1), is independent of the date a which the new standard was implemented, T;. Thisis the

andog of hypothesis Hoa Of our previous modd. The empirica plaushility of this hypothess is
discussed in the find subsection of this section.

In addition, we assume — as hypothesis (Hg) — that the effect of the reduction of the workweek is
independent of the outcome, 39 or 40 hours, of the negotiation surrounding implementation of the
new standard workweek. This lagt hypothesis is not very demanding since it amounts to neglecting
the additional cost induced by one overtime hour when the outcome is 40 (overtime adds 25% to a
normal hour). Notice that our first analyss tends to support this hypothesis.

Proposition 1 in Appendix 1 shows that under these hypotheses, the potentiad control group, i.e.
workers employed 39 hours in 1982, is a valid control group for detecting an impact of the
workweek reduction on employment. In particular, it implies that as soon as the reduction of the
workweek has no employment effect, i.e. NE,(0) = NE (1) = NE,(2), a regression trying to
explain non-employment in 1983 or 1984 should not include an indicator for working 40 hours in
1982, denoted 1(D,,, = 40). Even if the interpretation of the resuiting estimates of such an equation

is complex, a significant coefficient on the varigble 1(D,, =40) would demonstrate that the

reduction had an impact on employment.

We are not only trying to detect the existence of an effect, we want to measure this effect. To do so,
we need additional assumptions. First, we assume that the effects of the reduction only last a limited
number of periods, specificdly two years. For ingtance, in 1984, only workers employed in firms
having completed negotiations after April 1982 are susceptible of losing their job because of the
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reduction. And, in 1983, job losses because of the reduction may come from job losses of workers
employed 40 hours in 1982 (first-year effect) but dso from job losses of workers employed 39
hours in 1982 (second-year effect). More precisdy, consider workers employed 40 hours in 1982
with characteristicsx;. Their job loss probability between 1982 and 1983 is the sum of two

components. one general to workers with characteristicsx; and one due to the first-year effect of the
reduction of the workweek, p,(x;). Consder now workers employed 39 hours in 1982 with
characteristicsx; . Ther job loss probability is aso the sum of two components: one genera to
workers with characteristicsx; and one due to the second-year effect of the reduction of the
workweek, p,(x;). As a consequence, in 1983, the difference in job loss probabilities between

workers employed 40 hoursin 1982 and those employed 39 hoursin 1982 (and employed 40 hours
in 1981) isexactly p,(X;) - p,(X). The same reasoning applies to transtions between 1982 and

1984 and identifies p, (X;) -

However, 20% of the workers were employed 40 hours severd years after completion of the
negotiations (Table 4). This makes the comparison of workers employed 40 hours with those
employed 39 more difficult and introduces a nuisance parameter in our estimating framework, the

fraction of workers employed 40 hoursin 1982 that completed their negotiations after April 1982.

Our Propostion 2 summarizes this discusson (see Appendix 1).*2 We prove thet the potential
control group, i.e. workers employed 39 hours in 1982, is a valid control group for messuring the
impact of the workweek reduction on employment and that:

E(NEga X, Dy )= 9ss(X) + P(Ty; =1, Dy, =40)(P(% ) - P ,( )YI Dy = 40)

E(NEsy [, Dgo )= 0as (%) + P(T, =1, Dy =40) p(X,) 1Dy = 40)

where, as mentioned above, p, (%) denotes the change in employment loss probability that can be
directly attributed to the reduction of the workweek for individuals with characterigtics x. in the k™
period following negotiations, and g(.) denotes any function (NE,, is equa to 1 for a worker not

employed in 1983 or in 1984 since we only consder workers employed in 1982). Thetotd effect of
the reduction is therefore equa to p, +p,. As noted above, there is a nuisance parameter,

3 All hypotheses and proofs are presented in Appendix 2 of Crépon and Kramarz (2000).
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P(T, =1x, Dy, =40) , inthese equations.

Our equations can be restated as the following regressions:
E(NEgs|Dgs . X, )= x.C + X 1(D,, = 40)
E(NE;|Dgy, % ) = x,d + %MDy, = 40)’
which yied parameters p,(X;) - P, (%) = x| and p ,(X;) = x m for any given vaue of the nuisance
parameter. Once again, for amplicity and transparency we estimate al models in this section using
linear probability models. We examine the case of a homogeneous effect within the population and
we aso estimate a specific effect for low-wage workers. Asin Section 5, we must also check that
the effects that are found, if any, are specific to 1982. One cannot ignore the possibility that, starting
after 1982, workers employed 40 hours lose their job more often than those employed 39. Indeed, a
common reason — specific to these jobs but unobserved to the econometrician - could explain both
40 hours being the outcome of the negotiation and the destruction of these jobs, a destruction that
would have taken place even without any mandatory hours reduction. Therefore, we aso estimate
the following equations:™
E(NE,,|D,.x )=d,1(t =82)+ x.c+xI 1(D, = 40)+ x| 1(D,, = 40)
E(NE,,,|D,.x,2) =d,1(t =82)+xd +x (D, =40)+x (D, = 40)

| dentification of the nuisance parameter P(T, =1x,,D,, = 40) is diiscussed at length in Crépon and
Kramarz (2000). The solution adopted here assumes that the nuisance parameter isequa to 1 for all
individuas This corresponds to the following hypothess: dl workers employed in firms having
implemented the workweek reduction before April 1982 actudly work 39 hours after the reduction.
The hypothess implies that dl firms in which a 40-hour workweek prevailed, with one hour being
compensated as overtime (based on the French LFS of 1983 to 1987, such firms comprise 20% of
tota employment), implemented the reduction to 39 hours after April 1982. Since the nuisance
parameter lies between 0 and 1, this hypothess provides us with alower bound on the parameter of

interest.®

E(NEH—1|Dt’Xi g ): XC + Zil ll(Dt = 40)

14 . .
We also estimate the year-by-year regressions:
E(NE,..[D, %, z) = xd, + zm (D, = 40)
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6.3 Results

Our andlysis is based on four pand data sets spanning three years each, 1982-1984, 1983-1985,
1984-1986, and 1985-1987. The regressons presented in the tables explain nor-employment a

date t+1, NE. .., given employment a date t, or non-employment at date t+1 or at date t+2,

t+17
NE,,,, given employment at date t, as functions of the number of workweek hoursin year t. We
condder only full-time employees working ether 39 or 40 hours. Our additiond explanatory
vaiables are: the industry (2-digit classfication), Sze of the employing firm, region (lle de France or
not), sex, diploma (6 categories), labor market experience (4 categories), seniority (4 categories),
wage level (5 categories defined with respect to the minimum wage, the SMIC; a low-wage
corresponding to wages between 0.95 and 1.10 times the SMIC), and labor market status

(apprentice, on short-term contract, on long-term contract).

Table 5 presents egimation results in which the indicator function for ‘usud hours=40' is directly
included (Column 1). In Columns 2 and 3 we show the results when this indicator function and its
interaction with a“low wage’ indicator are both included. Column 4 gives the fraction of individuas
employed exactly 40 hours within the population of interest. Results for the 1982-1984 panel
demonstrate that those workers employed 40 hours in 1982 are more likely to lose their jobs. After
one year, the effect amounts to 1.3%. Based on proposition 2, this number measures the difference
between the first year and the second year employment loss probabilities. The two-year effect,
2.7%, is 9gnificantly different from zero. It is roughly twice the one-year effect, demondrating that
the effect is till present after one year. The totd effect over the two years is equa to 4.1% (=
2*2.7-1.3, see proposition 2).

For a vaue of the nuisance parameter equd to 1, we estimate that the effect of the reduction of the
workweek was a 4.1 percentage point increase in the probability of becoming non-employed (other
vaues of the nuisance parameter would yield larger estimates of the impact). More importantly, for
al possble vaues of the nuisance parameter, we aways regject the null hypothesis of no impact of the

reduction of the workweek on the employment to non-employment trangition rates.

Table 5 dso shows that, if estimated panel by pand, the coefficient of the “hours=40" indicator

!> Results using other values of this nuisance parameter are given in Crépon-Kramarz (2000).
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fluctuates across years. It is negative and close to O for the 1983 and 1985 panels, it is positive and
close to sgnificance for the 1984 pane. Given the standard errors, such values are not mutualy
incompetible. Still, they leave open the posshility that workers employed 40 hours lose their job
more often than those working 39 for other reasons than the reduction of the workweek. Table 6
presents estimation results for the pooled regressons. The coefficient on the “hours=40" variable
interacted with the 1982 year indicator is equd to 1.3 for the one-year effect and to 2.3 for the two-
year effect. Here again, this coefficient is sgnificantly different from zero. Hence, we once more
rgect the null of no effect of the reduction of the standard workweek on employment. These latter
esimates lead to dightly lower effects of the reduction of hours on employment losses than before.
The tota effect is equa to 3.3% (=2*2.3-1.3) in this case. Therefore, the effect of the reduction is
aso equd to 3.3%. All these results are robust to the introduction of individual heterogeneity in the

nuisance parameter.®

6.4 Low-Wage Workers

For the data collected since 1982, the sze of the sample and the availability of the wage varigble
alow us to focus on the effects of the reduction of the workweek on various subgroups. We focus
on the low-wage population, trying to isolate a specific effect of the hours reduction on this group.
Results based on the 1982-1984 pand show a specific effect on the low-wage group employed 40
hours (Table 6). This effect is present in 1982 but not in 1983 nor in 1984. However, the effect on
low-wage workers also shows up for 1985 (transitions from 1985 to 1987). If al panels are pooled,
we observe a sgnificant effect for the low-wage group that is specific to year 1982 in addition to the
common effect. The estimated effect is equd to 7.7% after one year (and to 6.8%, not significantly
different from zero, after two years). From these results, we infer that the reduction first affects low-
wage workers but that the rest of the population is aso affected after two years. These very large
trangtion rate differences for minimum wage workers appear to indicate that firms replaced ther
low-wage workers with workers from the pool of gpplicants, condstent with results of the theoretical
modé, in the year following the decree. This excess destruction and creation of jobs was entirdly due
to the mandatory rigidity of monthly earnings and not to the July 1981 increase in the SMIC. Indeed,
the minimum wage continued to increase by 4% in 1982, 1983, and 1984. But, the effects that are
discussed in Tables 5 and 6 are only present in 1982, the date at which the consgtraint on monthly

16 All such results are presented in Appendix 3 of Crépon and Kramarz, (2000).
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earnings Sability was binding.

Having established that low-wage workers were most affected and this effect was present in the first
year, 1983, but not in the second year, 1984, following the change, we next examine more formally
the posshility that the effects persasted longer for high-wage workers than for low-wage workers,
we tested severad combinations of redtrictions based on the estimation results presented in Table 6.
All such tegts are shown in Table 7. The first line shows the unredtricted results, one coefficient for
high and low-wage workers one year and two years after the reduction of hours. Each subsequent
line corresponds to a set of condraints. The test satistics for the validity of the set of congtraints are
given in the lagt three columns. After examination of the various test Satigtics, the results given in the

penultimete line -- in which the second year effect, p ,, for the low-wage workers is constrained to

be zero, hence the one-year and the two-year effects are equa for this category, wheress the
coefficients for the high-wage workers are unrestricted -- appear to -summarize nicely the Sructure
of our results. Notice firgt that the chi-square Satitic for this congraint is lowest anong dl tested
restrictions. More importantly, the estimated effect for low-wage workers is large, 8.4%, and
sgnificant. On the other hand, the edimated effect for high-wage workers is only margindly
sgnificant. Finaly, the last line presents estimates of the tota effect of the reduction of the standard
workweek, separately for low-wage and for high-wage workers, based on the previous restrictions.
Effects of the reduction of the work week on employment losses are very strong for low-wage
workers whereas effects for better compensated workers are only margindly significant.

6.5 Back to the Control Group

All the above results rely on one important assumption, derived from apparently reasonable
hypotheses, workers employed 39 hours in 1982 congtitute a vaid control group for, first, detecting
and, second, measuring the impact of the reduction of the workweek. We discuss now the potential
problems of this approach.

Obvioudy, the biggest concern comes from the assumptions of independence, conditional on
observable variables, between employment at various dates if affected before April 1982, NE;(1),
and the date a which the reduction was implemented after, sometimes, negotiations with the
personnel delegates or the unions, Ty (hypothesis (Ha)). Indeed, if dAl firms or sectors in good

economic conditions implemented the new standard just before or at the date of publication of the
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decree whereas firms that implemented the new agreement later on were in worse hedth, the
independence assumption would be violated and our estimates of the effects would dl be upward
biased. We bdlieve that this Stuation is very unlikdy. Fird, it is crucid to remember that al our
esimates include firm-level varidbles, in particular the industry or the size of the firm. Furthermore,
we attempted to use more detailed industry classfication (3-digits) with no change in the results. So,
if any such problem arises, it comes from variation within the sector. Fortunately, a survey conducted
in September and October 1982 by INSEE, the French national dtatistica ingtitute (Marchand,
Rault, and Turpin, 1983) describes the implementation of the new standard work week in detall.

Marchand et al. first show that the new standard had not taken effect before February 1% since only
8.4% of workers had hours grictly below 40 hours in January 1982 (see their Table 1). Then, their
survey shows the timing and the diffuson of the new workweek. “The diffuson of the agreements (on
the reduction of the workweek) originated from the industries more accustomed to contractua
negotiations and from the large nationdized companies to large indudtries such as the meta or the
congtruction industries to the less concentrated industries in the trade or service sectors. ... Most of
the sector-level agreements were extended to dl firmsin the sector by a decison of the Minister of
Labor” (Marchand et al., page 4, our trandation). Furthermore, more than 70% of firms with more
than 500 employees declared that the reduction was implemented by means of a sector-leve
collective agreement, whereas the proportion is 50% for manufacturing firms with less than 100

employees and 33% in the service and trade sectors.

These results show that the process of implementation of the new workweek was primarily based on
industry and firm-sze condderations. In the early 1980s, the industry was the level a which many
collectively negotiated agreements were executed. The reduction of the workweek was no
exception. Note, however, that the industries recorded in the LFS do not correspond to the structure
of negotiaions. some indudtries negotiated smultaneoudy whereas other 4-digit indudtries bargained
separately. In particular, these patterns were based on traditions of bargaining (see, again, Marchand
et al.) and not on a precise schedule vis-a-vis the reduction of the workweek. This gives us our
exogenous source of random variation in the date of implementation of the new workweek, just
before February 1% or just after this date (April, the date of the survey). Hence, the evidence does
support our independence hypothesis, conditional on observable variables, induding the industry and

the size of the employing firm (hypothesis (H,)).

26



In addition, one of our hypotheses implies that workers for whom the reduction took place before
April and who were gill employed at that date condtitute avaid control group for our andysisi.e. the
section of the workers kept until April 1982 in firms having implemented the reduction before April
is random, conditiona on observables. On the firm’'s Sde, one may view the above evidence as
supporting this hypothesis snce the sate vis-a-vis the reduction, affected before April (1) or affected
after April (2), appears to be determined at some sector-leve with little scope for firm-specific
decisons. On the worker's Sde, we measure most of their individual characteristics sufficiently
precisdly and we induded most available variables® In particular, we induded a firm-spedific
seniority effect and a nortlinear function of the wage, which captures much of the unobserved
heterogeneity that often perturbs such analyses. Furthermore, the group of low-wage workers who
appear to be the mogt affected by the reduction is a much less heterogeneous group than better-

compensated workers.

7 Conclusion

The dection of Frangois Mitterrand in 1981 ushered in a 5% increase in the French minimum wage
in July 1981 and, on February 1, 1982, a mandatory reduction of workweek hours, from 40 to 39,
mandatory stability of monthly earnings for minimum wage workers, and recommendations — largdly
followed by firms— of stability of monthly earnings for al other workers.

Our two evauation methods demongtrate that the effects of the reduction of the standard workweek
were large. In our firgt andlyss, the one-year effect is 3.9 percentage point increase in the probability
of trangtioning from employment to non-employment (difference-in-difference estimate) for workers
employed 40 hours in 1981 as well for workers employed overtime at this same date. Our second
analyss yields alower bound on this difference in trangtion rates of 2.3 percentage points.. Our two
methodologies give smilar results even though the data and the assumptions are quite different.
However, our estimated effect may seem large for a one-hour decrease and an associated increase

40- 39

in compensation costs of 2.5% ( ). Itiseven larger, 8.4 percentage points, if one focuses on

low-wage workers for whom the reduction in hours was associated with monthly pay rigidity. At this

point, the reader must note that we measure employment losses of individuas and not job

Y This is never a problem in this type of analysis since we are not estimating structural parameters of
an economic modd but the causal effect of a given public policy.
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destruction. The two-tiered wage system was shown to be amechanism that induced firms to both
hire and fire. Empirical evauations of this phenomenon are rare. For France, Abowd, Corbel, and
Kramarz (1999) have shown that French establishments that decrease employment by one in any
given year do 0 by hiring three persons and separating four (including dl within year entry and exit).
Hence, by applying this ratio of 1/4 to our estimated effects, the associated net job destruction
amounts to approximately 2% yielding an dadticity of employment to labor codts just below minus 1,
anumber consstent with recent French eva uations (see Kramarz and Philippon, forthcoming).

Changes in the lega standard workweek led to employment losses, contrary to the initid gods of
these palicies. Gains in hourly productivity associated with the reduction of hours appear to have
been insufficient to compensate firms for the increase in hourly pay. Furthermore, the policy was
implemented & a paticularly unfortunate moment. Figure 1 shows (log)-GDP for the years
surrounding February 1982 for France, Germany, Itdy, and Belgium (al expressed as thedifference
from the levd of (log)-GDP prevailing during the first quarter of 1982). In 1981, the business cyclein
France differed from tha of the other three countries. After Mitterrand's eection, a Keynesan
simulation of the economy took place. The inflation that followed, aggravated by the increase in the
SMIC followed by the reduction of the standard workweek, induced a loss of competitiveness for
French firms. The result was a surge in imports. In turn, this induced redtrictive policy measures in
July 1982. The date of the economy was quite bad in the following years. The French recovery
occurred one year after the other countries in the EC. This difficult economic context must be kept

in mind to understand our estimates.

Of course, we provide no direct evidence of potentid subtitution effects, where affected workers
would be replaced by more efficient ones. We only examine employment losses whereas our
theoretical modd tells us that the reduction in the standard workweek, when associated with monthly
pay rigidity, induces both job destruction and creation. In addition, we do not provide direct
evidence on the possible substitution of part-time workers for full-time workers. However, thereis
no evidence of an increase in the fraction of part-time workers around these dates. Even if
employment had remained stable, given the structure of French unemployment where the fraction of
long-term unemployed is very large, the employment losses that have their origin in these indtitutiond
changes must have had large negative consequences on the affected workers' incomes. |n particular,

the workers most affected were precisely the minimum wage workers that such policies try to
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protect. Because of the mandatory stability of their monthly compensation, the burden fell amost
entiredly on minimum wage workers employed exactly 40 hours in 1982. Given this mandatory
Sability, the decrease in hours, and the increase in the minimum wage, the most effective cost
minimization strategy was to fire some of these workers and hire new ones.  Such replacements
could dill be paid the minimum wage rate but had monthly earnings that were based on actua hours
worked. Our results show that firms did, indeed, follow this strategy.

The reader may legitimately wonder whether these conclusons apply to today’s French, or more
generdly European, Stuation. Recdl that French firms (with more than 20 employees) were required
to reduce hours, from 39 to 35, in January 2000. Pending legidation for samdl firms will depend on
the first evauations of the new policy, the state of the economy, as well as political consderations.
Indeed, the length, method, and moment of transtion from 39 to 35 hours per week will determine
how large firms, as well as smdler ones, accommodate current employees who are affected by the
law. Although the 1981 changes were totally unexpected, the current process was fully anticipated.
Nevertheless, low-wage workers, more precisely minimum wage workers, ae mogt likely to be
adversdy affected by these changes, as their predecessors were, since their monthly earnings were
not dlowed to decrease, inducing a hike in their effective red hourly wage rate of 11%. The
extenson of differentia payroll tax subsdies for low-wage workers may wel counteract the
potentialy mgor disemployment effects of this law. But, the new law may dso counteract the
beneficid effects on low-wage labor demand due to recent payroll tax changes, as described in
Kramarz and Philippon (forthcoming), that provided more employment incentives by dlowing an
18% decrease in employer-paid socia contributions for workers paid the SMIC.*

18 1n 1996, employer-paid contributions - health insurance, pensions,...- decreased from roughly 40 % of
the wage to 20% of the wage.
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Table1: HoursWorked, 1976-1981

Fraction of Employment Working: 1976 1977 1978 1979 1980 1981
36 to 39 Hours 2.2 21 25 2.4 2.6 2.4
40 Hours 46.6 53.6 55.6 58.6 60.9 65.9
41 to 43 Hours 18.8 18.8 195 19.3 175 15.2
44 Hours 42 4.4 3.9 2.3 2.7 2.0
45 to 48 Hours 28.2 21.1 18.6 17.4 16.4 145
Number of Observations: 5,422 6,133 6,212 6,123 6,409 6,509
Notes: Labor Force Survey, 1976 to 1981.
Table 2: Employment L osses, by Work Hours
Panel t to t+2 80-82 77-79 78-80 79-81
Job Losses of Workers
Employed: 36 to 39 Hours 3.2 3.9 2.7 7.3
40 Hours 6.2 4.3 5.0 55
41 to 43 Hours 4.6 3.1 3.6 4.0
44 Hours 6.0 5.0 2.1 5.8
45 to 48 Hours 5.7 4.0 4.0 3.0
Number of Observations: 6,509 6,212 6,123 6,409

Notes: Labor Force Survey, 1977-1982.
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Table 3: Non-Employment and Changesin Hoursfor WorkersEmployed in Year t+1

A Panelt to t+2 80-82 77-79 78-80 79-81 Pooled
Non-Employment at

t+2 "Hours=40" 2.60 -1.26 1.29 -3.85 3.90
indicator (1.44) (1.86) (1.48) (2.30) (1.82)

"41<=Hours<=43" 1.32 -2.40 1.06 -5.09 3.49

indicator (1.60) (1.91) (1.57) (2.39) (1.97)

"Hours=44" 2.50 -0.73 -0.32 -4.57 4.20

indicator (2.50) (2.35) (1.92) (2.92) (2.88)

"45<=Hours<=48" 2.12 -2.14 1.50 -6.52 4.52

indicator (1.66) (1.96) (1.61) (2.39) (2.03)
Number of Observations: 6,509 6,212 6,123 6,409 25,253
B: Panelt to t+2 80-82 77-79 78-80 79-81 Pooled

Hours Change,

t+1 to t+2 "36<=Hours<=39" 1.57 1.82 1.90 2.00 -0.31
indicator (0.40) (0.27) (0.27) (0.31) (0.40)

"Hours=40" -0.94 0.16 0.10 0.08 -1.02

indicator (0.22) (0.14) (0.15) (0.15) (0.22)

"41<=Hours<=43" -2.64 -1.31 -1.14 -1.30 -1.35

indicator (0.25) (0.16) (0.17) (0.18) (0.25)

"Hours=44" -4.07 -2.53 -2.31 -2.76 -1.48

indicator (0.34) (0.22) (0.25) (0.25) (0.34)

"45<=Hours<=48" -5.17 -3.42 -3.57 -3.65 -1.60

indicator (0.27) (0.18) (0.20) (0.20) (0.27)
Number of Observations: 4,475 5,287 5,227 5,303 20,292

Notes. Regressons for the LFS pands of 77-79, 78-80, 79-81, and 80-82 (linear probability
models for panel A, OLS for panel B). The dependent variable is non-employment in the exit year of
the pane (79, 80, 81, and 82, respectively) for pand A, the change in hours between median year
(78, 79, 80, and 81, respectively) and exit year (79, 80, 81, and 82, respectively) for pane B.
Independent variables: indicator for the “hours’ categories (only reported coefficients), ndustry,
region (lle de France or other), skill-leve (3 categories), sex, diploma (6 categories), experience (4
categories), seniority (4 categories), labor market status (gpprentice or not), and “hours in first year
of the pand drictly below 40" and “hours in first year of the pand drictly above 40”. The population
indudes dl full-time workers in the private sector working between 36 and 48 hours in the median
year of each pand (78, 79, 80, and 81, respectively). Column 1 reports estimates for the pane 80-
82, Columns 2, 3, and 4 report estimates for the pands 77-79, 78-80, and 79-81 respectively.
Column 5 reports pooled estimates where dl variables are interacted with the relevant year indicator
except for the “hours’ categories for which we introduce pooled coefficients and coefficient specific
to year 1981 (panel 80-82). These last coefficients are those reported in the Column 5 (pooled).
Robust standard errors are given between parentheses.

33




Table 4. Employment to Non-Employment Transtionsfor
Workers Employed 39 or 40 Hoursin 1982, 1983, 1984, and 1985

Employment Losses Cumulated Number of
Over
Proportion One year Two years Observations

40 hours 27.9 8.2 16.5 1,700
82 | 39 hours 721 6.6 12.6 4,397

Difference 1.6 3.9

40 hours 21.9 6.9 12.6 1,214
83 | 39 hours 78.1 6.4 11.8 4,331

Difference 0.5 0.8

40 hours 20.3 79 14.8 1,112
84 |39 hours 79.7 6.6 119 4,371

Difference 1.3 2.9

40 hours 19.1 57 11.9 996
85 | 39 hours 80.9 6.3 12.1 4,225

Difference -0.6 -0.2

Notes. LFS panels for years 82-84, 83-85, 84-86 and 85-87. Statistics computed using the non
employment varigbles in the median and in the find year of each pand. Obsarvations: All full-time
workers employed 39 or 40 hoursin the first year of the pandl.
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Table5: Job Lossesand Hours Worked: Late Reduction
Total Effectsand Effect for LowWage Workers
Pand by Panel Estimation

Period “hours=40” | “hours=40"  “hours=40"
indicator indicator and
low-wage
indicator
82-84 1.28 0.53 8.49
NEsg; (0.77) (0.77) (3.66)
82-84 2.71 1.75 10.87
NEsg, (1.02) (1.04) (4.50)
82-84 413 2.96 13.24
2N Egy-NEgs (1.63) (1.66) (7.09)
83-85 -0.08 -0.06 -0.14
NEs, (0.81) (0.79) (3.02)
83-85 -0.36 -0.53 1.21
NEsgs (1.04) (1.05) (3.72)
83-85 -0.64 -1.01 2.56
2NEgs-NEg, (1.62) (1.66) (5.70)
84-86 0.91 0.93 -0.38
NEgs (0.89) (0.90) (3.98)
84-86 2.05 1.81 2.94
NEgs (1.16) (1.18) (5.22)
84-86 3.20 2.68 6.28
2N Egs-NEgs (1.82) (1.84) (8.32)
85-87 -0.94 -1.38 3.30
NEss (0.85) (0.82) (3.42)
85-87 -0.53 -1.80 0.48
NEs; (1.15) (1.14) (4.34)
85-87 -0.12 -2.21 15.66
2N Eg7-NEgg (1.83) (1.84) (6.81)

Notes. Panel by pand regressions (linear probability models). The dependent variable is employment
loss in the median year or in the last year of the pandl. Independent variables: indudtry, region (lle de
France or other), skill-level (3 categories), sex, diploma (6 categories), experience (4 categories),
seniority (4 categories), labor market status (gpprentice, short-term contract, or long-term-contract),
wage level (5 categories defined with respeoct to the minimum wage in the rdevant year), and
indicator for “hours=40" (only reported coefficient in column 1), indicator for “hours=40" and its
interaction with an indicator for a low-wage worker, i.e. with wage between 0.95 and 1.1 times the
minimum wage (both are the only reported coefficients in column 2). Obsarvations Full-time workers
of the private sector employed either 39 or 40 hours in the entry year of the pand. Robust sandard
errorsin parentheses.
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Table 6: Job Losses and HoursWorked: Late Reduction.
Total Effectsand Effect for Low-Wage Workers.
Pooled Estimates

Period hours=40 Hours=40 | hours=40 Hours=40 Hours=40 Hours=40,
indicator and indicator and and Low-wage,
Y ear=82 Low- Y ear=82 and
indicator wage indicator Y ear=82
indicator indicator
NE:+1 0.00 1.29 -0.10 0.79 0.64 7.70
(0.49) (0.91) (0.49) (1.97) (0.91) (4.14)
NE.» 0.40 2.30 -0.10 4.06 1.84 6.80
(2.04) (1.20) (0.49) (2.49) (1.22) (5.15)
Number of Obsarvations 22,345

Notes : Pooled regressons (linear probability models). The dependent variable isemployment lossin
the median year or in the last year of each pand. Independent variables: industry, region (lle de
France or other), skill-level (3 categories), sex, diploma (6 categories), experience (4 categories),
seniority (4 categories), labor market status (apprentice, short-term contract, or long-term-contract),
wage leve (5 categories defined with respect to the minimum wage in the relevant year), and an
indicator for “hours=40" and its interaction with a year indicator for 1982 (both are the only reported
coefficients in column 1), an indicator for “hours=40,” its interaction with a year indicator for 1982,
an indicator for “hours=40" interacted with an indicator for a low-wage worker, i.e. with wage
between 0.95 and 1.1 times the minimum wage, and itsinteraction with a year indicator for 1982 (al
four are the only reported coefficientsin column 2). Robust standard errors in parentheses.
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Table 7: Summary and Tests of Possible Effects and Constraints

One-year | One-year | Two-year | Two-year | Degrees of Test p-vaue
Effect Effect Effect Effect Freedom | satistics
(Low- (High- (Low- (High- (d c?(d)
wage) wage) wage) wage)
Unconstrained|  8.34 0.64 8.64 1.84 - - -
(4.06) (0.91) (5.00) (1.22)
Constrained:
Low-wage 0.99 2.18 2 3.45 0.18
effects (0.88) (1.19)
High-wage
effects
1-year effects 8.40 0.75 8.40 0.75 2 1.78 0.41
= (3.99) (0.90) (3.99 (0.90)
2-year effects
1-year effects 0 0 1.69 1.25 2 4.68 0.10
3 (3.69) (0.90)
1-year effects 8.31 0 8.62 125 1 0.49 0.48
High-wage (4.06) (5.00) (0.90)
0
1-year=0 8.37 0 8.37 125 2 0.50 0.78
(High-wage) (3.99) (3.99 (0.90)
and
1-year=2-year
(Low-wage)
1-year effects 8.40 0.64 8.40 184 1 0.006 0.94
= (3.99) (0.91) (3.99 (1.22
2-year effects
for Low-wage

Total effects:
If

P, +p, (Low-wage)

p, +p, (High-wage)

l-year effects

2-year effects
for Low-wage

8.40
(3.99)

3.03
(1.94)

Notes. All computations are based on Table 6 results. The last three columns present the basis for
the test of the regtrictions given in the corresponding line.
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Appendix 1

We firgt present our hypotheses. The first hypothesis (H,) is the following:
H . : E(NE, (U]x,, Dy, =40, NE,, (1)=0,T, =1)= E(NE (1)}x , D, =40,NE,, 1)=0,T, =1)

(Ha) implies that, for workers employed 40 hoursin 1982, and conditionally on observable variables, the
labor market state associated to being affected before April 1982, NE, (1), isindependent of the date
at which the new standard was implemented, Tj;.
In addition, we assume - hypothesis ( Hs) — that the effect of the reduction of the workweek is
independent of the outcome, 39 or 40 hours, of the negotiation surrounding implementation of the new
standard workweek. Under these two hypotheses, the conditional expectation of NE; is:

E(NE |Xi s Dga s NEg; = 0) = E(NEi (1)|Xi’ Dgy =39, NE; (1) =0,T; = 1)+

[E(NE (2], Dy, = 40,NE,, () =0.T, =1)- E(NE (@x, Dy, =40,NE,, ) =0T, =1]] (A1)

P(T, = 1|Xi ,Dgz =40,NEg; =0)1(Dg, =40)
The following proposition shows that under these hypotheses, the potential contral group, i.e. workers
employed 39 hours in 1982, is a valid control group for detecting an impact of the workweek reduction
on employment:

Proposition 1. Under hypotheses Hy and Hg, when the reduction of the workweek has no effect
on the labor market state:
NE, (0) = NE,(1) = NE,(2)," i,and " t ,t =1982,1983, 1984
then the following testable restriction holds:
E(NEi|Xi , Dy NEg, = 0) :E(NEi|Xi ,NEg; =0)
Proof : see Appendix 2 of Crépon and Kramarz (2000).
Therefore, equation (A.1) should not include the term ](D82i = 40) as soon as the reduction of the
workweek has no employment effect, i.e. NE, (0) = NE, (1) = NE,(2).
To measure the effect of the reduction, we first note that equation (5) includes a vector of parameters
of the joint digtribution of potential outcomes:
E(NEi (2)|Xi ,Dgz =40,NEg;(2) =0,T, :1)' E(NEi (1)|Xi , Dgy =40,NEg, (1) =0,T, = )
which measures the difference between the effect of the reduction when implemented after April 1982
— state (2) — and what would have been the effect had the reduction been implemented before April
1982 — state (1) — and had workers not lost employment between 1981 and 1982, evauated for
individuas for whom the reduction actualy took place after April 1982. Equation (5) aso includes a
nuisance parameter P(T, = Ax.,Dg, = 40).
To go from the above parameters to our parameters of interest,
P1(%) = E(NEg; (2) - NEg (O)[x;, Dy, = 40, NEg; (2) =0T, =1)
p(x) = E(NEyy (2) - Ny (0)%,Dgs =40, NEg () =0T, = 1)
we assume that these effects only last a limited number of periods, two years in our empirical

application. Together with two other technical hypotheses (these three hypotheses, denoted Hc, Hp,
He, are presented in Appendix 2 of Crépon and Kramarz, 2000), we are able to recover the parameters

of interest of our anaysis, p,(X;) adp,(x,).
The following proposition shows that under these hypotheses, the potential control group, i.e. workers
employed 39 hours in 1982, is a vadid control group for measuring the impact of the workweek
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reduction on employment:
Proposition 2: Under hypotheses Ha to Hg, employment to non-employment transitions between
1982 and 1983, and between 1982 and 1984 follow:

E(NEsa (2)'Xi »NEg,, (2) =0,T, = 1)' E(NEsa' (1)'Xi »NEg,, (1) =0,T, = 1) =p.(X)- PL(x)
E(NE84i (2)|Xi » NEg,, (2) =0T, = 1)' E(NE84i (1)|Xi » NEg;, (1) =0,T, :1) =pi(x)

Therefore,

E(NEsa |Xi » Dgyi ): Ogs(X) + P(T, :]lxi y Dgyi =40)(p (X ) - P, (X )X Dy, =40)

E(NE84i|Xi , Dgy ): Jea(X) + P(Ty :]'lxi , Dy =40) p, (%) I(Dgy = 40)

where p, (%) denotes the change in employment loss probability that can be directly attributed
to the reduction of the workweek for individuals with characteristics x; in the K" period
following negotiations, and where g(.) denotes any function (NEg, is equal to 1 for a worker
not employed in 1983 or in 1984 since we only consider workers employed in 1982). The total
effectisp, +p,.

Proof : see Appendix 2 of Crépon and Kramarz (2000).
Remark: If theimpact lasts one year instead of two, we have p, =0, atestable restriction.
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