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Collateral effects of a pension reform in France

Héléne Blake*and Clémentine Garroustef

July 2, 2012

Abstract

How does the retirement age affect the physical and mental health of seniors? We identify this effect
based on the 1993 reform of the French pension system, which was heterogeneously introduced among
the population. The French government gradually increased the incentive to work using two tools: the
contribution period required for entitlement to a full pension and the number of reference earning years
taken to calculate pensions. This created heterogeneity of incentives to work among the population. We
use a unique database on health and employment in France in 1999 and 2005, when the cohorts affected
by the reform started to retire. A difference-in-differences approach among the working population, with
the control group comprising public sector employees (not concerned by the 1993 reform), finds that the
people more affected by the reform, and hence with a stronger incentive to work, were those posting
less of an improvement and even a deterioration in their health between 1999 and 2005. Subsequently,
taking the reform as a tool to filter out the potential influence of health on employment choices, we show
that retirement improves physical and social health. The more physically impacted are the low-educated

individuals.
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Introduction

In 2010, the French government raised the standard age of retirement from 60 to 62 years
old for most workers but agreed, after intense negotiations with unions, to allow for the
damage work could cause health by excluding people facing physical disability from the
reform. Physical and mental damage at the workplace is a growing concern for politicians
and economists in most developed countries that have reformed their pension systems. What
might be the repercussions on public health of governments raising the incentive for seniors
to work? This could bring two factors into play. Firstly, work could increase activity, income
and social networking to make people happier and healthier. A number of studies show that
retirement has a negative effect on memory (see Bonsang et al. - 2010 - and Rohwedder and
Willis - 2010 - for comparison studies in the United States and Europe)?.

However, work could also involve stress and strain detrimental to health, as confirmed
by Ekerdt et al. (1983). Bound and Waidman (2007) find evidence that retirement has a
positive, albeit temporary, effect on male (but not female) health in the United Kingdom. Coe
and Lindeboom (2008) show that retirement has a positive effect on subjective measurements
of health in the United States. Coe and Zamarro (2008) find a similar effect in Europe based
on SHARE (Survey of Health, Aging and Retirement in Europe). To our knowledge, there
is no consensus in the literature as to a predominant effect of retirement on health.

One of the reason for this lack of consensus is the variety of definitions for health which
do not coincide perfectly. An indicator of health at the country level is life expectancy and
being in good health is defined as having a weak propensity to die. It is the more objective
indicator but not completely sufficient since it allows no precise variation and do not resume
good health (as an illustration, firemen who have a high propensity to die compared to the
rest of the population still cannot be regarded in bad health). The notion of “healthy life

years” developed by the European Union shows that a good health cannot be resumed as

I Earlier studies argue that retirement may be stressful and associated with mental impacts of feeling older and loneliness

(Bradford, 1979; Carp, 1967; Eisdorfer and Wilkie, 1977; MacBride, 1976; Sheppard, 1976).



a long life. It is defined by the number of disability-free years, which gives a negative and
functional definition of health. Another dimension of health is given by the World Health
Organization (WHO) which argues for a definition of health as “a state of complete physical,
mental and social well-being, and not merely the absence of disease or infirmity”. Moreover,
beyond the medical dimension, Sen (2002) considers health as a necessary good to blossom.
Three dimensions are generally highlighted (Blanchet et al., 2007): the medical dimension
which considers health as a physiological or psychical norm; the functional dimension which
defines health as a capacity to blossom in a social environment and a subjective measure
which focus on the perception of the individual on their health state. We define health using
its functional dimension, as life quality.

We use a database which contains highly specific questions on well-being and capacity for
daily tasks, used to build the Duke Health indicators, based on self-reported, yet accurate
information on the state of respondents’ physical and mental health. Our definition of health
as life quality is thus multidimensional: it includes capacities for daily activities, subjective
well-being, self-perception, and social life. This implies that our estimations are based on
self-declared information.

There are political concerns to be taken into account if work does indeed have an impact
on health, especially if this impact is heterogeneous: changes to the period worked over a life-
time could generate or increase inter-generational and intra-generational health inequalities.
Moreover, if work is strenuous and debilitating, this impacts on labor supply and demand.
Strenuous work is hence a major issue when building a pension reform. Finally, there may
be some impact on social security accounts by two different ways. On the one hand, a bad
health decreases life expectancy (all things being equal) and thus the number of people who
receive a pension, which improves accounts. On the other hand, since one constituent of
Social Security is the covering of health spending, accounts can be deteriorated.

The French pension system is largely a pay-as-you-go system and its equilibrium depends
on the employee-retiree ratio. This balance is in jeopardy as baby boomers leave the labor

market and life expectancy lengthens. French governments have been implementing a set



of reforms for more than 20 years. One of the main tools used is to increase the incentive
to work for individuals nearing retirement age. The 1993 reform reduced the replacement
rate, i.e. the average percentage of pre-retirement earnings that the pension system pays
retirees in their pensions, and lengthened the contribution period for private sector employee
entitlement to a full rate pension. In this environment, we set out to identify the effect of a
longer working life on health.

We want to investigate how work affects the several dimensions of health. To do so, we
chose to estimate the effect of retirement on health controlling by income. We argue that
most of the negative effects found in literature, particularly by Bonsang et al.(2010) and
Rohwedder and Willis (2010), are due to the drop of incomes following retirement. We want
to evaluate and isolate the direct effect of leaving the labor force.

We do this using the 1993 reform, which created heterogeneity in work incentives among
seniors. Researchers investigating this question face a number of problems. Firstly, reverse
causality may conceal the effect of work on health (less healthy people may be inclined
to leave employment more easily, which would create a positive correlation between work
and health)?. Secondly, health measurements are often self-reported and subjective (one
question might be “how would you define your health?”) or insufficient (there may be some
information on sick leave and accidents at the workplace, but it is scarce and does not cover
all the symptoms of strenuous work). Thirdly, objective data, such as sick leave, are often
only available for workers. This creates a selection bias.

Lindeboom and Kerkhofs (2004) address these problems using rich panel data on Dutch
seniors’ employment and health (with subjective and objective variables) to study the effect
of health on employment3. Lindeboom and Kerkhofs find that health has strong effects on
work choices and that health slowly deteriorates when work becomes more strenuous.

The database we use in this article helps us to solve these problems with respect to the

2See Blanchet and Debrand (2008), Kalwij and Vermeulen (2008), and Pagan (2011) on part-time work in the case of
disability.
3 Unfortunately, to the best of our knowledge, no such data are available for the French case.



French case. The Barometre Santé survey is a French database conducted every five or six
years since 1995. This database is not restricted to workers and includes many individual
details (income, education and family), which can explain health differences. Moreover, the
1999 and 2005 databases include seniors heterogeneously affected by the 1993 reform. Since
one of the aims of the reform was to increase senior employment, we can use it to identify
the potential effect of employment on health. The literature shows that policies can indeed
affect employment by changing incentives to work. There are many studies on the impact
of pension reforms on employment at national and individual level. Duval (2003) shows
that differences in replacement rates explain differences in senior employment across OECD
countries. Bozio (2008) focuses on individuals to study the impact of the 1993 reform on
lengths of working lives using a difference-in-differences estimator. Lindeboom and Kerkhofs
(2004) show that Dutch seniors responded strongly to early retirement incentives. De Grip
et al. (2009) show that an unexpected decrease in replacement rates in the Dutch pension
system caused an increase in depression among seniors.

We use two different methods to analyze the French case. First, we study the impact of an
increase in working life on workers’ health using a difference-in-differences estimator. Second,
we measure the impact of retirement on health using the 1993 reform as an instrument.

Our first identification strategy consists in taking the number of years used to compute the
reference wage (from which pension amounts are calculated) and the number of contribution
quarters required for a full pension as instruments to measure the causal effect of retirement
on health. The 1993 reform raised the number of years included in the reference wage, which
brought down the total pension amount. People work longer since the reform because they
anticipate a reduction in their pensions. We take the exogenous reform-driven variation in
retirement to estimate the causal effect of retirement on health. We find a positive effect,
which is stronger for men and low-skilled seniors.

Our second method consists in comparing individuals of similar ages with different incen-
tives to work. We take public sector employees as our control group since the reform did not

concern them. We find that workers’ health generally improved between 1999 and 2005, but



less among those with lower replacement rates.

The paper is structured as follows: Section 1 presents the institutional framework and
the 1993 French pension reform. Section 2 presents the data and some descriptive statistics.
Section 3 presents the instrumental variable method results and Section 4 the difference-in-

differences results.



1 Institutional framework

1.1 Pension schemes in the private sector before the reform

There are various pension systems in France. Private sector workers (60% of the labor force,
according to OECD sources) pay into a general mandatory pay-as-you-go pension scheme.
Pension amounts depend on the length of time workers contribute to this system — hence
the length of working life in the private sector — and their best-earning years. Before 1993,
workers had to contribute for 37.5 years to be entitled to a full pension and the amount paid
was proportional to the average wage of the ten high-end contribution years. This amount
was calculated as follows:

P =7 xw. x Min(1

1) (1)

where P denotes the pension level, d the number of contribution quarters, w, the reference

wage and 7 is computed as follows:

7=0.5 -0 x Maz[0, Min(4 x (65 — a), 150 — d))] (2)

where 0 is the minimization coefficient, equal to 1.25% per quarter of missing contributions

(5% per year), and a is the age on drawing the pension (i.e. retirement age). Pension amounts

are dictated by contributions not made before the age 65 or before reaching 150 contribution

quarters?. If a worker retires at 65 or contributes to the general system for more than 37.5
P

years, there is no pension minimization. In this case, the replacement rate (that is 2-) is

50%°.

4For instance, if the pension drawing age is 61 and the number contribution quarters is 140, then 4 x (65 — 61) = 16 and
150 — 140 = 10. The individual would have to contribute 10 more quarters to reach 150 contribution quarters and 16 more
quarters before reaching 65 years old. The pension is computed taking the smallest difference (10) (see Bozio, 2010).

5The individual in the previous example has an underestimated pension which corresponds to 1.25% per quarter, i.e. 12.5%, T
is then 0.5 —0.0125 x 10 = 0.375 = 37,5% for an individual aged 61 who contributes 140 quarters. This individual’s replacement

rate is then : P/w, =7 X Min(1, 14;0) =0.375 x 140/150 = 0.35.



1.2 The 1993 pension reform

In 1993, the government led by Prime Minister E. Balladur chose to reform the general
pension system for the part of the population. This reform did not take public sectors
employees 6. There were three main changes made. We describe the implementation of the
first two in Table 2. First, the number of years of contributions required for a full pension was
gradually raised from 37.5 to 40 years, cohort by cohort, starting with the 1934 generation.
As shown by Table 2, the number of contribution quarters required for a full pension increased
by one quarter per year: 150 for the 1933 generation and 151 for the 1934 generation through
to 160 for the 1943 generation. In 2003, the number of quarters needed to get a full pension
stood at 160 for all cohorts (see Table 2). Second, the reform reduced the reference wage by
gradually raising the number of years required for its calculation with each generation from
10 to 25 years. In January 2008, the “25 best years” rule was introduced regardless of birth
date. The reference wage was the average of the ten best years of earnings prior to 1993
and now stands at the 25 best years. Thus the reform induced an automatic decrease in the

pension level. Third, the reference wage is indexed on prices. Equation (2) then becomes:

7' =0.5— 8 x Maz[0, Min(4 x (65— a), D — d))] (3)

where D , the needed quarters required for a full pension, goes from 150 to 160 according to
the generation.

Figure 1 shows the effect of the reform as regards incentives to work comparing two seniors
who had contributed 140 quarters at age 60: the first one is concerned by the 1982 system (he
is born before 1934) and the second by the 1993 reform (he is born between 1942 and 1948).
The first one has to contribute ten supplementary quarters (2.5 years) to be entitled to a
full pension and if he retires at age 62 his replacement rate is minimized by 2.5 percentage
points (a x § = 2 x 1.25 = 2.5). The second senior, affected by the reform has to contribute
20 supplementary quarters for a full pension and if he retires at age 62, his replacement rate

is reduced by 15 percentage points (a x § = 12 x 1.25 = 15).

6See the act of 22 July 1993. The reform was implemented by the Balladur’s government.



Figure 1: The effect of the 1993 reform

Retirement at 62
*
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a

r—»

1 1 1 1 1 I 1 1 1 1 1
T T T T T T T T T T T

60 61 Full pension 64 65
I
I

2) Senior who has to contribute 160lquarters and contribute 140 at 60 (1993 reform):
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« is the minimization of the replacement rate if the senior retires at 62 years old.

This reform thus raised the incentive to work longer before the age of 65 and reduced the
pension level, which reduced the replacement rate”. It was implemented gradually, as shown
in Table 2, which allows for a detailed evaluation of this reform.

There are also some heterogeneous effects found across generations since public sector
employees were not involved in the reform. In 1997, Prime Minister Alain Juppé attempted
to implement a similar reform in the public sector, but had to beat a retreat due to a rash
of strongly supported strikes all over the country. Francois Fillon, as Minister of Social
Affairs, managed to push through a similar reform in the public sector in 2003 with gradual
implementation starting in 2008 to the 1948 generation. The heterogeneity in treatment

between and within generations allows for detailed evaluations of this reform.

1.3 The impact of the 1993 reform in the literature

Bozio (2010) estimates the effects of the increase in the number of contribution quarters

on working lives by measuring the elasticity of the pension drawing age to the contribution

"The replacement rate for the above-studied individual would then be:P/w, = 7/ x Min(1, %) = (0.5 — 0.0125 x 16) x
140/150 = 0.28 (if we only take into account the required years of contribution).



Table 1: Heterogeneity in treatment for the 1993 reform in the private sector

Generation Age in 1999 Age in 2005 Nb of requ. contr. quarters

Nb of reference years

1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951

67
66
65
64
63
62
61
60
59
o8
57
o6
95
54
23
52
51
50
49
48

73
72
71
70
69
68
67
66
65
64
63
62
61
60
29
o8
57
56
95
54

150
150
151
152
153
154
155
156
157
158
159
160
160
160
160
160
160
161
162
163

10
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
25
25
25

10



period. This survey was conducted on the Cross-Sample of Pension Scheme Beneficiaries
(Echantillon Interrégime de Retraités, 2001) and National Pension Fund for Salaried Workers
(Caisse Nationale d’Assurance Vieillesse) administrative data. As mentioned above, there
is heterogeneity in treatment, which enables an estimate of the impact of an increase in the
number of contribution quarters on the pension drawing age. Bozio shows that one extra
quarter in contributions (required for full pension entitlement) postpones the retirement age
by 1.5 months. This is equivalent to a 0.54 quarter increase in the pension drawing age for
one additional contribution quarter.

A survey conducted by Bridenne and Brossard (2008) of National Pension Fund for
Salaried Workers (CNAV) administrative data finds that the pension drawn by individu-
als who retired between 1994 and 2003 was approximately 9% lower than it would have been
without the reform. This shortfall widened with each cohort over the reform period. These
parameter effects combined with a pension “adjustment” effect, which increased with each
year of pension payment. The 1993 reform made the index-linking of pensions to inflation of-
ficial. All in all, therefore, pensions fell a total of 8% between 1994 and 2003. The combined
parameter and index-linking changes had a significant impact on general scheme pension
levels.

In 2003, the French government raised the number of quarters required for a full pension
from 40 to 41 years. The reform was to be gradually implemented starting in 2009, i.e.
starting with the 1949 generation. Although it had not implemented when our study was

launched, we include this reform in our estimates to control for any anticipation effect.
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2 Data: Barométre Santé health profiles

2.1 Description

The Barométre Santé is a French study conducted every five years by INPES (Institut Na-
tional de Prévention et d’Education pour la Santé). It contains information on respondents
knowledge of and opinions about their health and behavior that can affect their health. Given
that we set out to cover different stages of the pension system reform, we use the 1999 and
2005 studies with 13,685 and 30,514 observations respectively.

The main focus of this article is how health is affected by the length of the working life.
For this, we need data on people’s health from before and after the implementation of the
French pension reform. The Barométre Santé produces what is known as the Duke Health
Profile (built by Duke University researchers). This indicator, validated by the French health
manistry in its research program?, gives a health profile measuring life quality. The Duke
Health Profile is a 17-item generic questionnaire-based self-report instrument containing six
health measures (physical, mental, social, general, perceived health, and self-esteem) and
four dysfunction measures (anxiety, depression, pain, and disability). The profiles are put
together from the questions on self-esteem, physical ability, sleep, social life and depression®.

People have three possible answers (“I strongly agree”, “I agree” and “I disagree”) which
are coded as 0, 1 and 2. Duke health scores are thus continuous variables which we use to

compare various health status. This means that:

1. Ordinal answers can be considered as cardinal (the difference between disagreeing and

agreeing is the same that the difference between agreeing and strongly agreeing).

2. All questions are equivalent (“I have trouble with sleeping” is equivalent to “I have
trouble with walking up a flight of stairs” or even “I have trouble with hurting or aching

any part of my body”).

8 Programme Hospitalier de Recherche Clinique du Ministére de la Santé
9Details for the construction of the Duke Health scores are shown in the appendix (Table 16).
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Both assumptions are questionable and to clearly answer this objection, we have to study
each question one by one. We will use the Duke scores whatsoever for two reasons. First,
they bring a global view of people’s health by taking into account the multiple dimensions of
health. Second, they are widely use by medical schools and medical literature. However, we
will check that our results are not biased by the confusion between ordinal and cardinality
by rebuilding scores with 0-1 answers to the 17-item questionnaire (0 for very bad health 1
for not so bad and good health) as a robustness check.

Self-reporting entails the risk of respondents engineering their answers, but the questions
here are specific enough to limit this bias. We will study physical, mental and general health
as well as depression. These are the more general health variables and the most likely to be
affected by work.

We also have to cope with some data defaults. Information differs from one wave of the
Barométre Santé to the next and some information in the 2005 dataset is not included in the
1999 dataset. In particular, we do not know the sector in which 1999 wave pensioners used to
work. However, since we have to consider both waves to differentiate between age and cohort
effect, we restrict our sample to the working population when we take the public sector as a
control group (using a difference-in-differences approach) and set aside the information when

we study the impact of retirement directly (using an instrumental variable approach).

2.2 Descriptive data

Average Duke scores are fairly high across the whole sample and highly heterogeneous.
The average general health score is 70.6 (on a scale of 100) with a standard deviation of 14.8.
The average physical health score is 71.2 with a standard deviation of 21.1. The average
mental health score is 73.6 with a standard deviation of 20.9. The average depression score
is 71.8 (a 100 score means that the individual is not depressed at all’?) with a standard
deviation of 21.2. And the average social health score is 70 with a standard deviation of 17.7.

Scores are strongly correlated, as shown by Table 7’s correlation matrix, which comes as no

10We harmonize this score with others to have the scale: 0 for bad health and 100 for good health.
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surprise given their construction.

Health scores differ between categories. Not surprisingly, physical and general scores
decrease with age, as shown in the Figure 2 charts, which present average 2005 and 1999
waves scores by age bracket. The decrease in scores is not constant with age: people get
better with age between 55 and 62. There is also a change in the way mental health and
depression develop in this period of life: after 50, people are less depressed and have a better
mental health. If we consider that the average retirement age is 58.8 in France, retiring may
generate a peak in good health and satisfaction!!.

Figure 3 shows the distribution of health score among the population by 6 age quantiles.
Physical, mental and depression scores are concentrated in upper values (over 75). This
concentration decreases with age regarding physical health. Social health is more normally
distributed with small distribution tails and observations concentrated around 60. The mean
of age is 19.9 for the first quantile (people aged 12 to 25), 29.7 for the second (people aged
26 to 33), 36.9 for the third (people aged 34 to 40), 45.5 for the fourth quantile (people aged
41 to 50), 55.4 for the 5th (people aged 51 to 60) and 67.4 for the last quantile (people aged
60 to 75). The mean of each health score increases with age. The mean of general health for
the first quantile is 72.0, whereas this mean is 68.8 for the last quantile. The interquantile
ratio (Q6/Q1) is 0.96, this ratio is equal to 0.86 for the physical health (mean of physical
health for people aged 12 to 25 is 75.7, whereas the same score is equal to 68.1 for people
aged 61 to 75). The same ratio is 0.96 for social health (with a mean of social health equal
to 69.1 for Q1 and 66.1 for Q6). The ratio is 0.95 and 0.94 for respectively mental health
and depression. The health inequality between the first and the last quantile is larger for
physical health which decreases around 14% between youngest and oldest people.

Around 18.1% of people in our database are retired in the 1999 wave, 17.9% in the 2005

one'?, this proportion seems stable. Moreover, around 58% of workers are in the private

11 Figure 5 presents the number of observations by age. People are less numerous at elder ages, this seems logical.

12 As mentioned before, information differs from one wave of the Barométre Santé to the next and some information in the
2005 dataset is not included in the 1999 dataset. In particular, we do not know the sector in which 1999 wave pensioners used
to work. This is a problem when we study people aged 62 to 65, because around 85% of this population are retired (only 20%
for people aged 54 to 59). For pensioners surveyed in 1999, we do not know if they were in the private or in the public sector.
As we consider they are in the private sector, we under-estimate the reform effect on retirement choices.

14



sector in both waves. This is consistent with the OCDE statistics.

This paper investigates how the prospect of retirement and retirement itself can affect
these scores (i.e. how the prospect of retirement and drawing a pension can affect health).
We use two methods to identify the impact of retirement on health scores.

First, we use the reform as an instrument to show that retirement is good for general
and physical health and acts as an antidepressant. Then we use a difference-in-differences
estimation to show that the working people targeted by this reform are worse off than others,

taking the public sector as a control group.

3 The 1993 reform as an instrument

3.1 Method

We show that people treated with a longer contribution period tend to be worse off in terms
of general and physical health, and in terms of mental health and depression for the older
individuals. Is this due to the associated longer working lives? The difference-in-differences
estimator cannot identify this particular channel. We thus try to identify the effect of work
on the Duke Health scores using the reform as a retirement instrument. This method filters
out the reverse causality of health on retirement often mentioned in the literature. Since the
reform was passed and planned well before our sample’s respondents had to choose between
work and retirement, we can consider that there is no reason why our instrument should be
influenced by our sample’s employment patterns.

More formally, we estimate the following model :

Y;' = + OézRi + OégXi +5i

where Y; is the Duke Health score as defined below, R; is a dummy for retirement, X;
is a set of controls (including gender, years of education, household size, etc.) and ¢; is an
unobserved error term.

We set out to estimate coefficient as, that is the effect of retirement on health. Yet,

retirement is very likely to be strongly endogenous, since people may retire because of bad

15
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health. This means that cov(R;¢e;) # 0, which means the model is not consistent with an
ordinary least square estimation.

We thus introduce an exogenous source of heterogeneity, which can affect retirement, but is
not correlated with health. We use the reference wage calculation period and the contribution
period required for a full pension as retirement instruments. This variable, which we call F;
depends on the individual’s generations as shown in Table 2. It has to observe the following

hypothesis to be consistent:

cov(F;e;) =0  (order condition)

cov(R;, F;) # 0 (rank condition)

Consequently we use instrumental variables (IV) method to estimate the causal effect of
retirement on health. The instrument F; is the number of years of contributions used to
compute the pension amount. It is approximated from the average number of years per

private sector generation. The conditions for a good instrument thus become :

e The instrument (F) is correlated with endogenous explanatory variable (i.e. R), other
things being equal. This means that the number of years used to compute pensions
and contribution period required for a full pension both affect retirement choices. An
increase in the number of years included in the reference wage calculation reduces the
total pension amount received. It is then highly likely that people chose to postpone
their retirement in order to increase their reference wage or lengthen their contribution
period. They may also work more to save money, anticipating a decrease in their income

in retirement. This will be tested in the first stage equation.

e I is not correlated with the error term ¢;. This means that the only impact of F; is
the endogenous variables and the instrument does not contribute to any hidden factor
explaining Y;. We test this hypothesis using the method implemented by Sargan (1958),

a test that finds the non-correlation of residuals and exogenous variables, meaning that
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the set of exogenous variables does not affect our variable of interest Y; by any another

channel than our endogenous variable R;.

Conditionally on these assumptions, the first-stage is the following :

Ry =y + %Tr; +7v3N; + X + v

Wlth Fz' = [T’I"i;Ni] and

Tr; = 150.1[g < 1933] + (160 + 1943 — ¢).1[(g > 1934) N (g < 1943)]

+(168 + 1960 — g).1[(g > 1944) N g < 1960)] + 168.1[g > 1960)

N; = 10.1[g <1933] + (g — 1923).1[(g > 1934) N (g < 1948)]

+251[g < 1948]

g is the year of birth. In this above equation, we isolate the variation in R due to the
increase in the number of reference years and required quarters and obtain R;. In the following
equation, we estimate the causal effect of retirement on health scores (v4) using the variation
in R due to the reform (i.e. an exogenous variation in retirement due to the fact that people

work longer after the reform, because they anticipate a pension reduction):

Y, = ’Vi ""}ééi —i—%’lX@' +n;

3.2 Instrumental variables method results

Our sample covers people between 45 and 67 years old in both waves (both waves are
included in order to separate out the generation effect, on which the instruments are based,
and the age effect). This large sample was chosen for the following reasons: from 45 years

old, more than 1% of the age group is in retirement, and retirement is mandatory in France
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after 67 years old. Consequently, we observe the following generations :

e In 1999: individuals born between 1929 and 1949 (aged 45 to 67 in 1999)

e In 2005: individuals born between 1935 and 1965 (aged 45 to 67 in 2005)

Our identification strategy is based on the heterogeneity of treatment by generation. Since
we have two periods, our sample is made of different cohorts of similar ages. This eliminates
the age effect from our treatment effect. We remove public sector workers from our sample,
since their pensions are based on their wages in the last six months of work. They are thus
not affected by a change in reference years.

Table 3 shows the results of the ordinary least squares and instrumental variables regres-
sions to estimate the effects of retirement on the various Duke scores studied (general health,
physical health, mental health and depression). The first stage estimation, which validates
the rank condition, is shown in Table 9. As expected, there is a strong negative correlation
between retirement and the number of years included in the reference wage calculation. The
number of quarters needed for a full pension also has a positive effect, which may be due to
the positive correlation between T; and N;. Considering our coefficients, we calculate that
the sum of institutional incentives to retire per generation (that is .033.7; — .060.1V;), other
things being equal, is stronger for older generations (4.35 for generations born before 1933,
4.19 for the 1939 generation and 4.01 for the 1955 generation). This means that generations
more affected by the reform, that is who have more incentives to work, tend to retire less,
which is consistent with the literature.

Our estimations presented in Table 3 show that retirement has a positive impact on general
and physical health. The instrumental variable effect is much larger than, and sometimes
double, the OLS estimator. This was expected since we wanted to rule out the reverse impact
of health on employment, which is likely to be positive (healthier people tend to stay in the
labor market). So an OLS estimation may underestimate the effects of retirement on health.
The increase in our estimator’s standard deviations shows that we lose in precision, but the

coefficients are still significant. The impact of incentives to work, which are here computed
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by generation, is highly likely to be heterogeneous (People who started to work early and
had contributed more than 160 quarters at age 60 are not impacted at all by the reform,
for instance. Moreover, some people contributed to several pension systems.). However, we
cannot be more precise as we lack employment history data. Besides, a loss of precision
following a two-step estimation is only natural.

We find that the effect of retirement on general health is positive and equated with an
increase of 2.28 points (on a 100 score) when estimated by OLS and 4.25 points when es-
timated by the instrumental method. The increase in this variable is due to the effect on
two of its components. The effect of retirement on physical health is 5.03 percentage points
when estimated by the instrumental method and 3.17 points when estimated by a simple
OLS. Employment among seniors appears to be detrimental to physical health. Moreover,
retirement ties in with an improvement in social health — an indicator of social life!® — total-
ing 9.54 points if we use an instrumental regression (we find an improvement of 1.9 points
with an OLS). Sargan tests validate our instruments for physical and general health scores.
Concerning the latter, we find a 54.3% probability of not rejecting that our instruments are
not over-identified. That means that retirement is the only channel through which work
incentives affect health. The probability is 10% for physical health.

We find only a correlation between retirement and mental health. One interpretation could
be that the 1993 reform directly affected mental health without lengthening the working
life. The OLS effect of retirement on mental health is 1.9 percentage points and retirement
increases the depression score by 2.2 in this first rough approach. The significance found
using the difference-in-differences approach may be due to people getting depressed with the
announcement of the reform and the fact that they have to work longer to get a full pension.
The weakness of the Sargan test suggests that there may be some direct effect of instruments
on mental health. This explains why we do not find any effect of retirement on mental health,
even though it is strongly correlated with general and physical health, which are affected.

Moreover, the Sargan test on social health does not rule out the invalidity of our in-

13In France, about 50% of seniors take part in associative activities (Prouteau and Wolff. 2007), and Sirven and Debrand
show that this kind of activity has a positive impact on health. Their analysis reveals that social participation contributes three
percentage points to the increase in the share of individuals reporting good or very good health on average.
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struments. It does not allow us to conclude that the positive link between social life and
retirement is causal, contrary to physical health.

To check the validity of our instruments in another way, we consider the consequences
on our estimations if we use just one instrument. Table 17 presents the same estimations
as before with the reference years being the only instrument. The results are similar and
consistent and the coefficients are even stronger: retirement improves general health by 4.7
points, physical health by 6.8 points and social health by 11 points.

It appears that an instrumental estimation identifies the effect of retirement on health
for people heterogeneously concerned by the 1993 French pension reform, which confirms the
first impression given by the difference-in-differences estimator. In the next section, we study

the heterogeneous effects of retirement on health by education and gender.

3.3 Detailed answers for physical and social scores

We find that the improvement of general health following retirement is driven by an im-
provement of physical and social health, and particularly the latter which is improved by 9.5
percentage points. One might ask what are the reasons for a pensioner to have a richer social
life than someone working. We thus analyze what drives those scores by estimating the effect
of retirement on the most objective questions.

Concerning the social scores, we study the determinants of the following questions:

e During the past week, how often did you socialize with other people (talk or visit with

friends or relatives)? (answers are between 0 -not at all- and 2-a lot-)

e During the past week, how often did you take part in social, religious. or recreation
activities (meetings. church. movies. sports. parties)? (answers are between 0 -not at

all- and 2-a lot-)
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We estimate the determinants of the answers using a linear estimation instead of a multi-
probit which would have been more appropriate since answers are ordinal. However, since we
want to see what drives the Duke scores, which are linear, we stick with it. Colums (1) and
(2) of Table 4 show the results of an ordinary least squares and instrumented estimation of
the first question. We find that retirement favors relations with friends and family, and this
effect if underlined by the use of an instrument. The size of the coefficient is the equivalent
in absolute values of being a man (around a quarter of a point, when the value of the variable
of interest goes from 0 to 2). Columns (3) and (4) of this table show the results of the same
strategy to estimate the impact of retirement on social activities. Once again, retirement
improves social activities and the using of an instrument shows that a reverse causality effect
is screened out (some people may have left the labor market because of a weak social life).
The coefficient relative to retirement is slightly higher than the coefficient of the previous one
(0.296) and significant. This means that the improvement of the social score in the previous
subsection is significantly due to objective, though self-declared, questions. Retirement does
improve social links in average.

Concerning the score for physical health, we analyze the answers to four questions building

these scores the most objective as possible:

e Today, would you have any physical problem or difficulty walking up a flight of stairs?

(answers are between 0 -a lot- and 2-none)

e Today, would you have any physical problem or difficulty running the length of a football

field? (answers are between 0 -a lot- and 2-none)

e During the past week. how much trouble have you had with sleeping? (answers are

between 0 -a lot- and 2-none)

e During the past week. how much trouble have you had with hurting or aching in any

part of your body? (answers are between 0 -a lot- and 2-none)
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Columns (5) and (6) of Table 4 show the determinants of a difficulty walking up a flight of
stairs. The coefficient relative to retirement is positive and significant with an instrumented
estimation. It is weaker than for questions building the social scores (0.14), probably because
the change of social life is more radical than a change of physical health after retirement.
The same applies for the second and the fourth questions which determinants are shown
respetively in colums (7) and (8) and (11) and (12). Determinants underlined by the using of
an instrument show are positive and significant, between 0.1 and 0.2 for a variable between
0 and 2. We find no effect of retirement on the capacity to sleep. However, we find that
people who retire sleep more easily. Thus, the improvement of the physical health score due

to improvement is explained by a real improvement of physical capacity.

3.4 Heterogeneous effects by gender

The effects we find here are likely to be heterogeneous, primarily because of the difference
between male and female employment patterns. In particular, in 1968, less than 50% of
French women worked!*. The results of our estimations by gender are shown in Tables 5.
We introduce an interaction term between the male dummy and retirement : this variable
is equal to one if the individual is a retired man, and zero if the individual is a woman or
retired. The coefficient relative to it is thus the supplementary effect of retirement due to
the fact of being a man.

First stage estimations shown in Table 2 (see regressions (2) and (3)) and for men and
women both populations: disincentives to work decrease for both men and women in the
younger generations. Sargan tests confirm the validity of the instrument.

Table 5 indicates how retirement affects French people according to their gender. The
interaction term is not significant for general, physical, mental health or depression. For

these variables, the gender does not impact our effect of retirement on health. However,

14 Source: INSEE.
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we find a strong positive effect of retirement on social health, which indicates whether the
respondent socializes and interacts. Retirement improves social health by 10.81 points out
of 100. This effects is decreased by a bit less than a quarter if the respondent since the
interaction term is significant and equal to -2.46, which means that the total effect of being
retired on social health is 10.81 for women and 8.33 for men.

Thus, concerning physical and mental health, gender does not affect how retirement influ-
ences health. However, the improvement of social health which follows retirement high but

still much weaker for men.

3.5 Heterogeneous effects by education

We find that retirement improves general and social health. But this impact probably differs
with the type of work. In particular, work may be more strenuous for unskilled workers. As
we do not know the past occupations of retirees, we approximate the skills level of their work
from their education. We divide the population into two groups: high school graduates and
non-graduates. Following a similar method than with gender, we introduce an interaction
term between retirement and having no high-school degree. This variable is thus equal to
one if the respondent is retired and does not have any high school degree and zero if he is
not retired or has a high school degree.. The results of our estimations are shown in Table 6.

We notice first of all that high school graduates over 40 years old are a minority in
France, accounting for just 38.39% of the whole sample. This is consistent with the Enquéte
FEmploi survey conducted by the French National Institute of Statistics and Economic Studies
(INSEE) in 2009, in which about 20% to 40% of people in the 1936 to 1965 generations were
high school graduates, i.e. had qualifications equal to or higher than the baccalauréat (Clerc
et al., 2011). The main trend found by the instrumental estimation in Section 3.2 is thus
probably due to this population. The determinants of retirement according to education are
shown in Table 2. Sargan tests confirm the validity of the instrument for both populations.

Incentives to work are still stronger for the younger generations for both high school graduates
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and non-graduates.

Table 6 presents the clearly heterogeneous retirement impact in France according to edu-
cation. First of all, which is not surprising, lower educated people are less healthy and this
lack of education is related to a decrease of the health scores by high values (from 3.3 to
8.2). The instrument filters out the reverse causality and produces a much greater effect of
retirement on health than with the entire population.

The effect of retirement on health is concentrated among the lower educated as regards
physical health, mental health and depression since the general coefficient of retirement is
non-significant and we find a strong coefficient related to the interaction term. This means
that the effect of retirement is conditional to the fact of not having any high school degree.
For this population, retirement improves physical health by 4.1. Social health is improved by
retirement but this effect is the same for all, whatever the education. Retirement damages
the depression score (we remind the reader that the depression score was inverted to be
consistent with the other health score. A decrease of the depression score is thus a negative
move) for more educated people. We find that the decrease of the depression score due to
the leaving of the labor market is 5.5 for more educated people and only 0.7 (the sum of
coefficients of retirement and the interaction : -5.5+4.7) for people who do not have any high

school degree, which is very low in comparison to the coefficients found previously.
We thus find that the effects of retirement on physical health is concentrated among lower
educated people. However, retirement fosters depression among the higher-educated and not

having a high school degree protects from this effect.

3.6 A robustness check: new health scores

As mentioned above, the building of health scores assume that ordinal answers can be used
to build continuous scores. We accept this assumption in order to have the most complete
and global information on people’s health. But we have to check that this does not bias our
results. We build new scores with 0-1 possible answers to the 17-item questionnaire (1 being

the two best answers for health, 0 being the bad one). Determinants of these scores for the
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whole population using OLS and instrumented estimators are shown in Table 715,

Results are consistent with preceding results concerning physical health: the use of an
instrument increases coefficients related to retirement, which shows reverse causality has
been screened out. Thus, our first estimations are robust if we consider another way to build

health scores.

4 Robustness check: a Difference-in-Differences approach

4.1 Strategy

We look at the change in health scores to identify the reform’s effect on workers’ health,
comparing the private and public sector since the latter was not affected by the reform. Any
significant difference in health score developments between the two sectors can be considered a

consequence of the reform and the induced longer working life, if we accept three assumptions.

e Seniors in a given sector experienced no other shocks that could affect their health
between 1999 and 2005. The only legislation in this period that could have an impact is
the act passed in 2003 and implemented in 2008, which gradually increased the number
of contribution quarters for full pension entitlement for public sector workers born after
1948. However, we do not think this will undermine our findings. The first reason is
that there is still a difference in required quarters between the private and public sector,
even though it is smaller for the 1948 cohort and later cohorts. The second reason is
that the 1948 and later cohorts do not represent the majority of our samples. The third
reason is that the 2003 act reduces the difference between the treatment group and the
control group, which can only lead us to underestimate the effect of the 1993 reform,
and not invalidate it. Moreover, where there were other political reforms targeting a

given sector, but not especially seniors, between 1999 and 2005, these reforms did not

15We find similar results if we build the scores with the medium answer being coded as 0 instead of 1.
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affect workers’ health: we find no significant inter-sector difference in younger workers’

health developments.

e The cohorts are similar, all things considered including age, and their health would
have developed similarly had there been no reform. In order to fulfill this prerequisite,
we studied close cohorts no more than six years apart. We checked that there was no
difference between cohorts this close by studying health changes among younger cohorts,
who were treated similarly by the reform. We did not find any significant results,
which supports our hypothesis. Tables 20 and 21 present some descriptive statistics
on our target groups (54-59 years old and 62-65 years old). These statistics show that
public sector workers are more educated and that this sector attracts more women. The
proportion of female workers rose in both sectors between 1999 and 2005. This is due to
the arrival of female work in the post-war period and the greater need for teachers and
skilled workers in the public sector. In order to prevent the bias this might introduce in

our estimations, we control for education, gender, marital status and household size.

e People did not move from one sector to the other, so there is no selection bias. Since we
study near retirement-age seniors for whom it would serve no purpose to change pension
system, we can rule out this eventuality. According the 2005 French Labor Force Survey,
only 2.4% of people moved from the private to the public sector among the 54-59 years
old (about 3.0% for the 62-65 years old).

Working with these assumptions, we compare people in the same age bracket in two different
periods to circumvent the age effect on health. We compare them to people in the same age
bracket six years later. We choose small age brackets as we do not want people to appear in
both the treatment and the control group.

Given that only people in the private sector are affected by this reform, we have four

different groups for each of the samples studied:
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Table 8: Average Y by group

Private Public

1999 B = By + 52 A= p

2005 D = By + 01+ P2+ B3 C =0+

e Group 1 (not treated): public sector workers in the 1999 survey.
e Group 2 (not treated): private sector workers in the 1999 survey.
e Group 3 (not treated): public sector workers in the 2005 survey.

e Group 4 (treated): private sector workers in the 2005 survey.

We use the last group as the treatment group in our estimation since it is more affected by
the reform. We compare this group to people less affected by the reform (Group 2). To
control for the change in environment and generation between 1999 and 2005, we use the
public sector as another control group to estimate the impact of the reform on the health of
older workers in a difference-in-differences approach.

We thus estimate the equation:

Yi = Bo + 51T + Bo Py + B5T; X Py + Ba X + u; (4)

where P; is a dummy for the private sector (the counter-factual is the public sector). T;
is a dummy for the 2005 survey.
So if the average Y's are respectively A, B, C and D for groups 1, 2, 3 and 4, they can be

computed as shown in Table 8. Then the difference-in-differences estimator is:

fs=(D—B)—(C-A4) ()
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It is the difference in changes in Y between private and public sector employees from 1999 to
2005 6. Figure 4 presents the difference (D — B), i.e. the difference in Y's for private workers
between the two waves, and (C' — A), i.e. the difference in the public sector. Thus, if we
consider the hypothesis that, without any policy change, Y would have developed similarly
in the private and public sector, all other things being equal, then (5 is the effect of the
policy change on private sector employees (controlling for individual characteristics X;). We
will test this hypothesis by studying the change in the variables of interest among younger

workers, who are not affected by the reform in the short term.

4.2 Our samples

Given that we have two sub-samples built in 1999 and 2005, we take three different age
brackets, treated differently as shown in Table 2, in order to identify the reform’s causal effect

on older workers’ health:

e People between 54 and 59 years old : we study people born between 1940 and
1945 in the 1999 wave of Barometre Santé and people born between 1946 and 1951 in
the 2005 wave. Here, the treatment consists of an increase of up to six years in the
pension calculation reference period, depending on the cohort, and a small difference in
contribution quarters required for full pension entitlement. The treatment is thus het-
erogeneous between cohorts and the difference compared with the 1999 wave is stronger

for older seniors.

e People between 62 and 65 years old, who are born between 1934 and 1937 if they
are in the 1999 wave of the Barométre Santé and people born between 1940 and 1943 if
they are in the 2005 wave (Table 3). Table 3 shows that the treated group has to work up
to six additional semesters to get a full pension and the period of reference to compute
pensions is increased by six years. According to what was highlighted in a previous

paragraph (see table 2), this means that everybody in the private sector is impacted

16This is true if, and only if, individual characteristics X; are the same across public and private workers.
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by the reform but not in the same way : younger people are more impacted (treated
group=T). The heterogeneity of treatment is high if we consider this range of age, which
would allow a more precise estimation. However, the average age of retirement is below
60 in France. People working between 62 and 65 are thus a particular population, and

we cannot completely extrapolate our results to any other type of population.

e People between 40 and 45 years old are chosen for the robustness check: most
people work (around 80% of our sample) in this age bracket and there is no inter-

generational pension scheme difference.

4.3 Results for elder age groups

We first study people aged 54 to 59 years old. Differences between 1999 and 2005 are the
lengthening of the period required to calculate the reference wage, and hence the pension,
and a two-quarter increase in contributions for full pension entitlement for individuals aged
59 and 58. Figure 4 (a) shows the change in health scores in the private and public sectors
for people aged 54-59 between 1999 and 2005. The private sector’s physical score decreases
1.7 percentage points between 1999 and 2005, whereas the same score increases 3.4 points
in the public sector (the difference between the two sectors is about 5 points). The mental
health score increases 1.2 percentage points in the private sector, while it increases 4.9 in
the public sector. The depression score increases 0.4 percentage point in the private sector
and increases 3.8 percentage points in the public sector. The social health score drops 0.6
percentage points in the private sector and rises 1.7 percentage points in the public sector.

The results of a difference-in-differences estimation for this population are shown in Table
10. The physical and general health findings are consistent with the literature: people
treated, with a greater incentive to work, are less healthy. There is a general improvement
in physical and mental health between 1999 and 2005 and people working in the private
sector are by and large healthier. However, the treatment seems to cancel out the general

improvement. Significance appears even without any control for age, income, education and
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gender. Standard errors are similar with and without controls, which shows that the groups
are not so different in terms of education, age and income. The effect of the treatment
(which is an increase in mandatory contribution quarters for only part of the population and
a six-year increase in reference years) is a decrease of some 3 percentage points in the general
health score and a decrease of around 5 points in the physical health score. The mental health
and depression scores do not seem to be affected by the treatment for this population, but
this may be due to the weakness of this treatment. We also study older workers for whom

the treatment is stronger, as shown in Table 2.

We present the results of the difference-in-differences estimators described in Equation 4
for the different Duke scores in Table 9 for older workers (between 62 and 65 years old).
Figure 4 (b) shows the change in health scores in the private and public sectors for people
aged 62-65 between 1999 and 2005. The physical score decreased 3.1 percentage points in
the private sector between 1999 and 2005, whereas it increased 4.7 points in the public sector
(the difference between the two sectors is about 7.7 points). The mental health score rises
3.6 points in the private sector, while it increases 4.5 points in the public sectors. The
depression score increases 0.3 points in the private sector and increases 3.4 points in the
public sector. The social health score drops by 0.5 percentage point in the private sector
and falls 0.04 points in the public sector. Thus, this first approach finds that private sector
workers’ health deteriorates compared with public sector workers between the two periods.
The general health score decreases 0.5 points for people aged 54-59 and increases 0.7 points
for people aged 62-65 in the private sector, while the same score increases respectively 3.4
and 3.1 in the public sector. The general health decreases around 3 point in the private sector

in comparison with the public one.

Rough estimation, without controls, may appear to suggest an improvement in people’s
health between 1999 and 2005. However, there is a generation change between our first

and second sample. If we add controls for age, income, gender and education, this effect
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Figure 4: Health scores evolution between the 1999 and the 2005 waves.
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diminishes, suggesting that it is more a composition effect than a time effect. Private sector
employees are healthier and less depressed on average, if we do not consider the reform.
However, there is also less of an increase in health scores between 1999 and 2005.

The difference-in-differences estimator is large and significant for most of our variables of
interest. Its size is equivalent to the gender effect. Our estimation finds that people more
affected by the reform see their general health score fall 5.8 percentage points and their
physical score 11.67 percentage points.. Being in the private sector also strongly increases
depression, but has no effect on mental health (our estimation does not find any significant
result). The effect of treatment on depression is strongly positive and significant: treatment
raises the depression score by 10.50.

We thus find that people more affected by the reform are more depressed and less healthy.
This may be due to a longer working life expectancy and a decrease in expected pensions
or to certain composition effects, since some people who would not have stayed on the labor
market until that age because of bad health or depression without the reform may be in the
treated sample.

However, it is worth pointing out how endogenous the groups can be, particularly as they

are defined by the sector in which respondents chose to work. We find that general and
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mental health deteriorated less in the public sector between 1999 and 2005, but we cannot
rule out selection issues since the average retirement age in France is 58.5 for men and 59.2
for women. The population studied (people working between 62 and 65 years old) is thus
particular.

If we accept the hypothesis that the only difference between cohorts studied in the 1999
and the 2005 survey is due to a change in retirement incentives, these estimations show that
stronger incentives to work and weaker replacement rates for seniors cause a decrease in
physical health and even mental health for older seniors. This is likely to be due to the fact
that retired people are more healthy as shown in Section 3a longer working life. We find the
same results than IV estimations by education (see Tables 11, 12, 13 and 14). People the
less educated are more affected by the reform, i.e. we find a deterioration in health between

the two periods for low-educated people.
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4.4 Robustness check

The main hypothesis of the difference-in-differences approach is that the different groups
would have evolved similarly if there had been no treatment. Most papers test this hypothesis
by studying other periods. In our case, the French pension system has been constantly
changing in both the public and private sectors since the first part of the 1990s'?. People are
affected by other policy reforms than the one studied in this paper, so we have no reason to
believe the scores would evolve similarly in the private and the public sector in other periods.
We thus choose to study people between 40 and 45 years old who did not experience any
change in their incentives to work between 1999 and 2005. There should be no 5 effect, as
described in Equation 4 if they evolve similarly.

This is confirmed by our estimation, whose results are shown in Table 15. There is hardly
any change in the scores studied among workers aged 40-45 between 1999 and 2005, all
things being equal. There is thus no score change difference between public and private
sector workers. The significant coefficient found in the previous section for older workers is
therefore due to heterogeneity specific to older workers, which is most likely down to a change
in the pension system.

We hence show with a difference-in-differences approach that the prospect of working

longer directly damages workers’ health.

17Moreover, there was the 2001 crisis that may affect more the private than the public sector, in this case we should find
degradation in health for younger private workers (40-45 years old).

18We conducted similar robustness checks on a number of different populations. They were all positive (i.e. with a 83 = 0) ,
but we chose to present populations close in age to the older workers studied previously. Tables are available at demand.
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Conclusion

This paper uses a unique dataset to show that, other things being equal, retirement fosters
physical health, especially for high school non-graduates. Moreover, retirement goes hand
in hand with a greater social life, a correlation that can be seen for all categories of the
population. Our aim is to identify the many effects of work on seniors’ physical and mental
health. We take the example of the 1993 French pension reform, which lengthened seniors’
working lives, to identify these effects. Our study is conducted using the Barometre Santé
dataset and two methods to measure this effect: a difference-in-differences estimator and an
instrumental variable estimator.

First, we set out to measure the causal effect of a longer working life on health based on
the reform, and more precisely the number of years required to compute the reference wage.
The reference wage defines the pension amount. Prior to 1993, it was calculated on the basis
of the individual’s average wage over the ten best years of earnings and the contribution
quarters required for a full pension, as retirement instruments for older workers. The 1993
reform gradually raised the number of reference years from 10 to 25. Thus, an instrumental
estimation measures the impact of retirement on health for people heterogeneously affected
by the 1993 pension reform. This method rules out the reverse causality of health on em-
ployment, because the reform was announced before people had to choose between work and
retirement. This estimation shows that retirement has a positive impact on health, which
confirms our initial results. The impact on physical health concerns the low-educated indi-
viduals only. This is likely to be explain by a harder work. So, the weakest population in
terms of income and social risk are also the most sensitive to the impacts work may have on
physical health. Moreover, we find a positive effect of retirement on social life for the more
well-educated individuals and the men (who are not affected in terms of physical health).
Consequently, retirement may increase social interactions for this population. Our dataset
does not suggest any explanations for this, but it is a point worth keeping in mind when it

comes to lengthening people’s working lives.
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Second, we compare the health changes in two groups, heterogeneously affected by the
reform, using the public sector as a control group since public sector workers were less affected
by the reform. Our estimations find strongly negative and significant coefficients: the general
and physical health indicators are lower for people more affected by the reform. Moreover, the
fact of being more affected by the reform also raises the depression score. So the difference-
in-differences approach finds that people affected by the reform tend to be less healthy and
more depressed. A number of robustness checks confirm these results.

There are two concerns about this. The first is about equity since this means that the
physical weight of the reform is carried by the less-educated which are also the poorer. The
second is about market efficiency. There are some negative externalities of work on people’s
health which can increase health expenses born by the whole society. On the other hand, bad
health as defined here may lead to an anticipated mortality and thus lighten social security
accounts. We check the link between work and mortality in an upcoming article and endeavor

to explain the heterogeneous effects in terms of career history.
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Table 18: Correlation matrix of the scores studied

Nb of suppl. contributed quarters 161 159 2 quarters 158.6

Nb of suppl. reference

o @ @2 B @

General Physical Mental Depression Social
General 1 0.769% 0.811% -0.822% 0.634*
Physical - 1 0.461* -0.663* 0.193*
Mental - - 1 -0.853* 0.306*
Depression - - - 1 -0.295%*
Social - - - - 1

Table 19: Average in treatment by age in the private sector
Age=[54-59] Age=[62-65]
2005 1999 Difference 2005 1999 Difference

(3)-(4)

years 244 195 4.9 years 18.6 12.5

152.5 6.1 quarters

6.1 years
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Table 20: Average differences of characteristics of workers (people aged 54-59)

1999 wave 2005 wave

Private Public P-value Private Public P-value
Age 56.03 56.41 0.04** 56.33 56.20 0.07*
Male 0.65 0.43 0.00%*** 0.54 0.40 0.00%***
HH size 2.70 2.34 0.03%* 2.44 2.40 0.59
HH child 0.84 0.53 0.05* 1.08 1.08 0.97
Maried 0.82 0.80 0.57 0.77 0.70 0.00***
Educated 0.31 0.44 0.02** 0.32 0.59 0.00***

Lecture : In our sample, the average age of people working in the private
sector is 56.03 in the 1999 wave and 56.41 in the public sector. The difference
of means is not significant at 5% (*** p-value<0.01, ** p-value<0.05, * p-
value<0.1). "Educated" corresponds to people who have a degree equal or
greater than the baccalauréat.

Table 21: Differences in characteristics of workers (people aged 62-65)

1999 wave 2005 wave

Private Public P-value Private Public P-value
Age 63.28 63.26 0.94 63.70 63.64 0.52
Male 0.30 0.21 0.61 0.57 0.44 0.00***
HH size 1.93 1.99 0.89 2.08 2.06 0.77
HH child 0.26 0.64 0.37 1.09 1.09 0.71
Married 0.62 0.41 0.35 0.74 0.74 0.82
Educated 0.46 0.23 0.23 0.30 0.61 0.00%***

Lecture : In our sample, the average age of people working in the private sector
is 63.28 in the 1999 wave and 63.26 in the public sector. The difference of means
is not significant at 1% (*** p-value<0.01, ** p-value<0.05, * p-value<0.1).
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Figure 5: Number of observations by age
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