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Abstract

We measure the effects of the 1993 French pension reform on health. The reform has gradually
increased the length of the contribution period required to benefit from a full pension, as well as the
number of earnings years taken into account to calculate pension benefits. Most importantly, the
reform heterogeneously has affected different cohorts of individuals, creating a quasi-experimental
framework. Given that this reform concerned only private sector workers, we use the results of
a survey on health ran in 2005 and a difference-in-difference analysis to compare health outcomes
between two population samples, one composed of private sector workers and another of public sector
workers. The results show significant differences between these two samples in three health measures –
perceived health, physical health and pain – but concentrated on low-educated individuals exclusively.
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1 Introduction

The relationship between work and health is a political concern, especially if this link

is heterogeneous among the population. It could generate or increase inter and intra-

generational health inequalities. Moreover, Social Security accounts may be impacted

by workers’ health in two possible ways. On the one hand, bad health decreases life

expectancy (all things being equal) and thus the number of people who receive a pension,

which, in turn, increases the benefits of Social Security. On the other hand, since one

constituent of Social Security is the covering of health spending, social security accounts

could be deteriorated by workers’ health decline.

Facing strong budgetary constraints, governments implemented retirement reforms

aiming at reducing costs, by increasing work time. In France, recent studies analyzed

the potential role of social security programs incentives on retirement in France (Be-

haghel et al., 2016; Bozio, 2010). But new stakes have emerged since incentives to work

longer may affect older individuals health. However, the relation between work and health

is far from obvious. In fact, delaying retirement can entail stress and strain detrimental

to health, as confirmed by Ekerdt et al. (1983). Symmetrically, Bound and Waidmann

(2008) find evidence that retirement has a positive, albeit temporary, effect on mascu-

line (but not feminine) 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 (2011) find a similar effect in Europe using SHARE (Survey

of Health, Ageing and Retirement in Europe). Eibich (2015) shows a long-run improve-

ment in health upon retirement in Germany. Brockmann et al. (2009) show that earlier

retirement reduces mortality depending on the health status in Germany. Bloemen et al.

(2013), using a temporary decrease in the age of eligibility benefits in the Netherlands,

find that early retirement decreases the mortality for men.

Conversely, a number of studies show that retirement has a negative effect on cognitive

functioning in the United States and in Europe (Bingley and Martinello, 2013; Bonsang

et al., 2012; Mazzonna and Peracchi, 2012; Rohwedder and Willis, 2010)1 and increases

probability of being obese (Godard, 2016). Barnia et al. (2007) show that early retirement

is associated with higher mortality in Greece. Kuhn et al. (2010) find a negative effect

of later retirement on the probability of dying before age 67 in Austria. Mazzonna and

Peracchi (2016) find evidence of heterogeneous effects of retirement across occupational
1Earlier studies argue that retirement may be stressful and associated with the mental impacts of feeling older and

loneliness (Bradford, 1979; Carp, 1967; Eisdorfer and Wilkie, 1977; Macbride, 1976; Sheppard, 1976).
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groups. They find that retirement increases the age-related decline of health and cognitive

abilities for most workers, but they also find evidence of an immediate positive effect of

retirement for those employed in highly physically demanding jobs. Nevertheless, some

studies find no effect of retirement age on mortality. In fact, Hernaes et al. (2013) use

a series of policy changes in Norway that reduced the retirement age for a part of the

population. Thus, to our knowledge, there is no consensus in the literature as to a

predominant effect of an increase of working time on health, or on the causal impact of

retirement on health2.

The main issue to measure the effects of work on health is that reverse causality may

conceal the effect of work on health (less healthy people may be inclined to leave employ-

ment more easily, whereas healthier people tend to stay on the labor market i.e. “healthy

worker effect”, which would create a positive correlation between work and health)3. This

creates a selection bias. Lindeboom and Kerkhofs (2004) find that health has a strong

effect on work choices and that health slowly deteriorates when work becomes more stren-

uous using rich panel data on Dutch seniors’ employment and health (with subjective and

objective variables).

To address this endogeneity issue, we use a French pension reform, which created

heterogeneity in work incentives among seniors, to investigate whether an increase in

working life affects the several dimensions of health. The French pension system is 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.

In 1993, the French government gradually increased incentives for seniors to work in

the private sector. Our identification strategy is based on the 1993 reform which was

exogeneously introduced. For each generation, the government increased incentives via

two main tools: the contribution period required to entitle a full pension and the number

of reference earning years taken to calculate pensions. This reform is a good example of

natural experiment since it was implemented independently of individuals characteristics,
2One 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 most objective indicator but not totally sufficient since it allows no precise variation and does not presume
good health (as an illustration, firemen who have a high propensity to die compared to the rest of the population still
cannot be considered as in bad health). The notion of “healthy life years” developed by the European Union shows that
good health cannot be resumed as 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”.

3See Blanchet and Debrand (2008), Kalwij and Vermeulen (2008), and Pagan (2011) on part-time work in the case of
disability.
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the increase in working incentives depended only of their birth year4. We study the

impact of the 1993 reform on workers’ health using a difference-in-differences analysis.

Our method consists in comparing individuals with different incentives to work. We take

public sector employees as a control group since the reform did not concern them. We

find a negative effect of the 1993 reform, which is driven by low-skilled seniors.

We contribute to the literature in several ways. First, we develop an identification

strategy which is different in spirit from those previously employed in the literature. We

consider the effect of a French pension reform on health, whereas previous studies use

eligibility ages for pension benefits as instrumental variables for retirement across states

or country (Bonsang et al., 2012; Charles, 2004; Coe and Lindeboom, 2008; Coe and

Zamarro, 2011; Mazzonna and Peracchi, 2012; Neuman, 2008; Rohwedder and Willis,

2010). This ensures that our results cannot be biased by country-specific or state-specific

effect. Second, we measure the effect of an increase in working time on health (or a delay

in retirement), whereas most studies measure the impact of early retirement on health.

These two effects are not necessary symmetric: for instance, an increase in working time

could have no effect on health, whereas retirement could have a positive or a negative

impact. In the same way, some studies measured the effect of reduction of working time

on health-related behaviors (Berniell, 2014), however reduction of working time could have

an asymmetrical effect on health compared to an increase in working time (elasticities may

be different depending on the sign of the variation).

The paper is structured as follows: Section 2 presents the institutional framework and

the 1993 French pension reform. Section 3 presents the data and some descriptive statis-

tics. Section 4 presents the empirical strategy and Section 5 the difference-in-differences

results.

2 Institutional framework

2.1 Pension schemes in the private sector before the reform

There are various pension schemes 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 time workers contribute to this system hence

the length of working life in the private sector and their best-earning years. Before 1993,
4The main purpose of the government was to reduce the deficit of the Health System and did not expect the potential

collateral effects of this reform on health. In France, the consequences of hardness of work was taken into account much
later.
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workers had to contribute for 37.5 years to be entitled to a full pension and the amount

paid was proportional to the average wages of the best-earning years. This amount was

calculated as follows:

P = τ × ωr × min
(

1, d

150

)
(1)

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

wage and τ is computed as follows:

τ = 0.5 − δ × max[0,min(4 × (65 − a), 150 − d)] (2)

where δ 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 age 65 or before reaching 150

contribution quarters5. If a worker retires at 65 or contributes to the general system for

more than 37.5 years, there is no pension reduction. In this case, the replacement rate

(that is P
wr
) is 50%6.

2.2 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 concern public sector

employees7. We describe the implementation of the 1993 reform in Table 1. 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 1,

the number of contribution quarters required for a full pension increased by one quarter

per year: 150 for the 1933 generation (in 1993) and 151 for the 1934 generation (in 1994)

and so on, through to 160 for the 1943 generation (in 2003). Second, the reform reduced

the reference wage by gradually raising the number of years required for its calculation

with each generation from 10 to 20 years for individuals born in 1943. Equation (2) then

becomes:

τ ′ = 0.5 − δ × max[0,min(4 × (65 − a), D − d)] (3)
5For instance, if the pension drawing age is 61 and the number contribution quarters is 140, then 4× (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).

6The individual in the previous example has an underestimated pension which corresponds to 1.25% per quarter, i.e.
12.5%, τ is then 0.5−0.0125×10 = 0.375 = 37, 5% for an individual aged 61 who contributes 140 quarters. This individual’s
replacement rate is then: P/ωr = τ ×min(1, d

150 ) = 0.375× 140/150 = 0.35.
7See the act of 22 July 1993. The reform was implemented by the Balladur’s government.
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Table 1: Heterogeneity in the treatment by generation

Generation Age in 2005 Nb of contributed quarters Nb of reference years

1928 77 150 10

1929 76 150 10

1930 75 150 10

1931 74 150 10

1932 73 150 10

1933 72 150 10

1934 71 151 11

1935 70 152 12

1936 69 153 13

1937 68 154 14

1938 67 155 15

1939 66 156 16

1940 65 157 17

1941 64 158 18

1942 63 159 19

1943 62 160 20

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. 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 reduced by 2.5 percentage

points (α × δ = 2 × 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 (α× δ = 12 × 1.25 = 15).

This reform thus raised the incentive to work longer before the age of 65 and reduced

the pension level, which, in turn, reduced the replacement rate8. It was implemented

gradually, as shown in Table 1, which allows for a detailed evaluation of this reform.
8The replacement rate for the above-studied individual would then be:P/ωr = τ ′ ×min(1, d

150 ) = (0.5− 0.0125× 12)×
140/150 = 0.32 (if we only take into account the required years of contribution).
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60 61 62 63 6561 64

1) Senior who has to contribute 150 quarters for FP (1982 system) and has contributed 140 at 60:

60 61 62 63 64

FP

FP

Pre-1993 reform

Post-1993 reform

-�

-� α

α

2) Senior who has to contribute 160 quarters for FP (1993 system) and has contributed 140 at 60:

Notes: α = min(4× (65− a), D− d) in equation 3 with a=62, d=140, D=150 in the first case and D=160 in the second
one. Thus, α is the number of additional quarters needed for FP (Full Pension).

Figure 1: The effect of the 1993 reform for a senior who retires at 62 years old.

3 Data

We use a French database which is the Health Barometer (Baromètre Santé) conducted

every five years by INPES (Institut National de Prévention et d’Education pour la Santé).

It contains information on respondents’ knowledge and opinions about their health and

health-related behaviors. We use the 2005 survey (n=30,514)9. Individuals were affected

by the 1993 reform between 2 and 11 years before the 2005 survey depending on the

generation, i.e. the 1934 generation was affected in 1994, the 1935 generation in 1995 and

so on, through to 2003 for the 1943 generation10.

Health measures Beyond the medical dimension, Sen (2002) considers health as

essential to thrive. 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 environ-

ment and a subjective measure which focuses on the perception of the individual on their

health state. We define health using the functional dimension. The Baromètre Santé

data contain highly specific questions on mental health, social life and capacity for daily

tasks (physical health and pain), used to build the Duke Health indicators, based on self-

reported, yet accurate information on the state of respondents’ health. The Duke Health

Profiles used as health measures, are built on a 17-item generic questionnaire-based on
9Information differs from one survey wave of the Health Barometer (Baromètre Santé) to the next. Some information

in the 2005 wave is not included in the previous and following waves. Information on the sector of work is not included in
other survey waves. In the 2000 wave, we do not know the sector in which the 2000 wave pensioners used to work.

10In 1997, Prime minister Alain Juppé attempted to implement a reform in the public sector, but had to beat a retreat
due to a rash of strongly supported strikes all over the country. François 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 generation
1948. In 2003, there was a creation of the possibility to retire for people who had started to work early (between 14 and
17 years old). They can retire between 56 and 59 years old. Our baseline sample is not affected by this reform, in addition
92% of our sample is retired.

7



self-report items11. Our definition of health is thus multidimensional: it includes self-rated

health, self-perception of mental, physical health and social life. We define four positive

measures of health (physical, mental, social, perceived health) and two detrimental mea-

sures (depression and pain). Table 2 shows the building of each score. People have three

possible choices which are coded as 0,1 or 2. Answers are reported with respect to their

increased quality in terms of health. Duke Health Profiles equals 100 if the individual is

in very good health, and 0 if the individual is in bad health (for health measures). For

instance, the score of physical health is calculated by multiplying by 10 the sum of the

point obtained at each question relative to physical health (questions 8,9,10,11 and 12),

the score equals 100 if individual is in very good health (2 + 2 + 2 + 2 + 2) × 10, the score

of pain focuses on the question “During the past week have you had any trouble with

hurting or aching in any part of your body”, the score of pain equals 100 if the individual

replies “a lot” to the previous question (0,1,2 are inverse for the depression score and

the pain score). The score of self-rated health equals 100 if the individuals replies “yes

exactly” to the affirmation “I am in good health”. Conversely, the pain or depression score

increases with pain or depression, meaning that each dysfunction measure equals 100 if

the individual is in bad health.

We also have information on age, gender, years of education, household size, number

of children, marital status, household income (by bracket), education and regional area.

4 Empirical Strategy

Difference-in-Differences approach We examine the shift in health scores (i.e. Duke

Health Profiles) to identify the 1993 reform effect on individual health in comparing the

difference in health between the private and public sectors since the latter was not affected

by the reform. We identify a causal effect of the pension reform under the following

assumption: without the reform, differences between treated and untreated would have

been the same in the public and private sector. Thus, we assume that seniors, in a given

sector, have not experienced other shocks that could affect their health.

Private and public sectors in France are structurally different but there are few reasons

why seniors health between sectors would be different according to the birth cohort. One

difference between these sectors is about pre-retirement which only concerns the private
11The Duke Health Profiles are built by Duke University researchers and are validated by the French health ministry in

its research program Programme Hospitalier de Recherche Clinique du Ministère de la Santé.
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Table 2: Duke Health Profiles

Phys. Ment. Self-rated Depr.* Soc. life Pain*

Self-description

(0=not at all,1=somewhat, 2=yes exactly)

1 I am happy with who I am 10

2 I am an easy person to get along with 10

3 I am in good health 50

4 I give up too easily 10 10

5 I have difficulty concentrating 10 10

6 I am happy with my family relationships 10

7 I am comfortable being around people 10

Today would you have any physical

problems or difficulties

(0=a lot, 1=some, 2=none)

8 walking up a flight of stairs 10

9 Running 100 meters 10

During the past week have you had

any trouble with

(0=a lot, 1=some, 2=none)

10 sleeping 10 10

11 hurting or aching in any part of your body 10 50

12 getting tired easily 10 10

13 feeling depressed or sad 10 10

14 Nervousness 10

During the past week how often did you

(0=none, 1=some, 2=a lot)

15 Socialize with other people (talk or visit to friends or relatives) 10

16 Take part in social. religious. or leisure activities

meetings. church. movies. sports. parties) 10

Note : Answers are reported as 0,1 or 2 with respect to their increased quality in terms of health (some questions are formulated negatively, the coding
takes into account this inversion, *0,1,2 are inverse for the depression score and the pain score). Duke Health Profiles equals 100 if the individual is
in very good health, and 0 if the individual is in bad health. For instance, the score of physical health is calculated by multiplying by 10 the sum of
the point obtained at each question relative to physical health (questions 8,9,10,11 and 12), the score equals 100 if the individual is in very good health
((2 + 2 + 2 + 2 + 2) × 10). In the same way, the score of self-rated health is calculated by multiplying by 50 the point obtained at question 3, the score
equals 100 if the individual answers yes exactly to the affirmation “I am in good health” (2 × 50).
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sector12, however, pre-retirement rules have changed a lot before the 1990’s, but not for

generations retiring after 1998 and for generations who are concerned by the 1993 reform.

We assume that people did not move from private to public sectors (due to the reform)

and vice-versa, thus it follows that there is no selection bias. Seeing as there is no reason for

seniors at near-retirement age to change pension system, we can rule out this possibility.

According to the 2005 French Labor Force Survey, only 2% to 3% of people moved from

the private to the public sector before retirement.

Table A2 in Appendix shows that treatment is heterogeneous between cohorts in the

private sector. Individuals born between 1934 and 1943, i.e. treated individuals, have

to contribute 5.5 supplementary quarters on average to have a full pension, compared to

individuals born before 1934, i.e. non-treated individuals. The pension amount of treated

individuals are computed on 5.5 supplementary earnings years (on average), compared

to untreated individuals. The DD estimator measures the difference in health between

people affected by the reform (treated) and those unaffected (non-treated) between the

private sector and the public sector.

We estimate:

Yi = β0 + β1Ti + β2Pi + β3Ti × Pi + β4Xi + ui (4)

where Yi is the health status of an individual i (Duke health scores described in Table

2), Ti is a dummy variable taking value 1 if individual is treated (i.e., born in 1934 and

afterwards) and value 0 if non-treated (i.e., born before 1934). Pi is a dummy variable

taking value 1 if individual is/was in the private sector and value 0 if individual is/was in

the public sector. Xi is a set of controls (including age, age2, gender, years of education,

household size, number of children, marital status, income, education and regional area).

Finally, ui denotes the error term.

The estimator β3 identifies a causal effect of the pension reform under the following

assumption: without the reform, differences between the generations studied would have

been the same in the public and private sector. We conduct placebo tests i) on younger

individuals who are impacted by the reform in the same way ii) on older individuals who

are not impacted by the reform.

Descriptive statistics We include all individuals born between 1928 and 1943 in

our baseline analysis (n=4,419 see Table A1 in Appendix). As the health outcomes, i.e.
12Pre-retirement was created in 1972 with an agreement introducing a guarantee of resources for workers aged 60 to 64

in order to protect them against unemployment. Workers over 60 who lost their job can receive a replacement income (up
to 70% of their previous wage) until they reach the age of retirement.
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Table 3: Summary statistics of demographic and health variables for the baseline sample

All sample High educated Low educated

mean sd N mean sd N mean sd N

Perceived health 63.58 34.16 2986 67.77 32.3 972 61.55 34.86 2014

Physical health 66.61 22.36 2965 69.22 21.26 967 65.34 22.78 1998

Pain 43.51 35.82 2992 39.81 34.67 973 45.3 36.24 2019

Mental Health 76.54 20.43 2960 78.3 19.01 963 75.68 21.04 1997

Depression 25.94 20.83 2973 23.98 19.46 965 26.89 21.41 2008

Social life 65.06 18.5 2931 68.58 18.59 955 63.35 18.21 1976

Duke health profiles, are sometimes missing, we include all possible observations for each

outcome to maximize sample size. Approximately 72.6% of our sample is or was in the

private sector (27.4% in the public sector), 92% are retired (this proportion is the same

in the public and the private sector).

Figure 2: Difference in health for the baseline sample

As descriptive statistics, we compare means of health in each sector, for treated indi-

viduals (born in 1934 and after, who are affected by the reform in the private sector) and

untreated individuals (born before 1934, who are not affected) in the main sample (people

born between 1928 and 1943). If we compare these two groups directly, treated individuals

are in better health since they are younger, the health status is negatively associated with

age (Figure 2). We have to find a strategy to approximate the health difference (between

treated and untreated) which we would have been observed without the reform. As the

1993 reform concerns the private sector only, we use a difference-in-differences method to

measure the effect of the reform on health using the public sector as a control group.

The average perceived health score is 63.58 for individuals born between 1928 and 1943

11



(Table 3). As we expected that the effect of the 1993 pension reform may be heterogeneous

according the kind of work, we divide our analysis by educational levels (as a proxy of the

social condition)13. First of all, we notice that less-educated individuals are a majority in

France for the generations studied, accounting for approximately 70% of the sample (i.e.

generation 1928 to 1943)14. Less educated individuals (i.e. have not obtained the French

school-leaving certificate, i.e. baccalauréat) are less healthy whatever the health indicator.

The average perceived health score is 61.55 for less-educated people, compared to 67.77

for better-educated people (having qualifications equal to or post French school-leaving

certificate, i.e. baccalauréat), low-educated individuals are in poorer physical and mental

health compared to highly-educated individuals (Table 3).

5 Results

5.1 Main results

We implement a difference-in-differences strategy in which the public sector is used as a

control group.15 Estimates of Equation 4 are presented in Table 4. Each line presents

the coefficient (resp. standard error and number of observations used in the model)

associated with the interaction term Ti × Pi for a different health outcome (where Ti
is the treatment dummy). Our results show a negative effect of the 1993 reform, the

health score of perceived health decreases by approximately 7 points for people in the

private sector affected by the reform in the whole sample (Panel A). It corresponds to a

decrease by approximately 10 % of the score of perceived health (see Table 3). However

other health indicators are not significant at standard level, even if the score of pain is

significant at 15%. Thus, we find that the 1993 pension reform, which increased working

time, was detrimental to health. However, this impact probably differs with the type of

work. In particular, work may be more strenuous for unskilled workers. As we ignore

the past occupations of retirees, we approximate the skill levels of their work through

their education. We divide the population into two groups: high school graduates and
13As we ignore the past occupations of retirees, we approximate the skill levels of their work through their education.
14This is consistent with the Enquête Emploi survey conducted by the French National Institute of Statistics and Economic

Studies (INSEE) in 2009 (Clerc et al., 2011).
15The difference-in-differences analysis enables the control of the cohort effect on health. There is an effect of age on

health, thus we control for age and age2 (to take into account a potentiel non linear effect of age on health). But there
may be a cohort effect on health (for instance people born between the second world war may be in bad health conditions
because of malnutrition during childhood). People impacted by the reform may be in worst health because generation 1939
to 1943 are born during the second world war, using the public sector as a control group enables to control for cohort
effects (treated people in the control group are born during the second world war too). As a robustness check, we rerun
our regressions for people born before the second world war (between 1929 and 1938), our results are virtually unchanged
(Table A3).
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non-graduates. The results of our estimations are shown in Table 4, Panel B gathers

less-educated people, Panel C gathers highly-educated people16.

First of all, we notice that high school graduates are a minority in France for the

generations studied, accounting for just 32.19% of the baseline sample (i.e. generation

1928 to 1943). This is consistent with the Enquête Emploi survey conducted by the French

National Institute of Statistics and Economic Studies (INSEE) in 2009 (Clerc et al., 2011).

The main trend found by our first estimation is thus probably due to this population.

Table 4 shows a negative effect of the 1993 reform, the score of perceived health de-

creases by approximately 13 points (i.e. 20 %, see Table 3) for less-educated people

affected by the reform in the private sector, relatively to the public sector (Panel B). The

score of physical health decreases by approximately 5 points (i.e. 7%, see Table 3), this

coefficient is significant at 10% (without control), at 15% (with controls), however the

intensity of the coefficient is identical meaning that we may have a power problem in the

second estimation (with controls). The score of pain increases for those who are affected

by the reform, which increases from 9 to 12 points (resp. without and with controls), i.e.

from 20% to 26% (see Table 3).

For many cohorts in the study the observation period (2005) is far away from the

potential treatment (reform) and selective mortality might be an issue especially for the

older cohorts. For instance, people born in 1930 were 75 in 2005. So even assuming

the identification assumption holds, the effect of retirement might be bias by selective

mortality. Public sector workers may live slightly longer than private sector workers.

We are not able to correct for this bias, however selective mortality may overestimate our

results since people in the private sector may be the most resistant (and we find significant

effects). Moreover, as robustness check, we consider health differential between sectors

between cohorts who have homogeneous retirement constraints for older cohort who are

not affected by the 1993 reform (people born between 1928 and 1933, cf. Table 1).

Another issue is the fact that the reform does not uniformly affect the treated cohorts.

In other words, the retirement disincentive is increasing over time, whereas the distance

to the treatment is decreasing over time. For instance, if we compare the 1933 with

the 1934 cohort the difference in the retirement incentive is rather small (in terms of

contributions quarters and reference earnings years) in 1994 while it is large if compared
16We rerun the same analysis with clustered standard errors that take into account the potential correlation within

the same treatment-cohort cell (see Bertrand, Duflo and Mullainathan 2004), results are virtually the same (available on
request). Moreover, we rerun a sensitivity analysis without including income as control. Results are virtually the same
(available on request).
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Table 4: Difference-in-Difference analysis - Baseline analysis

People born between 1928 and 1943

Without controls s.e. N With controls s.e. N

Panel A – All sample

Perceived health -6.968* (3.524) 2986 -7.102* (4.180) 2280

Physical health -2.627 (2.121) 2965 -3.402 (2.401) 2267

Pain 2.753 (3.726) 2992 6.098µ (4.065) 2284

Mental Health 0.215 (2.038) 2960 -0.561 (2.324) 2266

Depression -0.398 (1.942) 2973 0.471 (2.224) 2276

Social life 2.282 (1.872) 2931 2.339 (2.127) 2248

Panel B – Low-educated

Perceived health -13.162*** (4.996) 2014 -12.601** (5.696) 1574

Physical health -5.237* (3.183) 1998 -5.400µ (3.509) 1564

Pain 9.112µ (6.003) 2019 12.556** (5.889) 1577

Mental Health -3.068 (3.339) 1997 -4.474 (3.539) 1565

Depression 2.483 (3.074) 2008 3.881 (3.319) 1572

Social life -0.044 (2.628) 1976 -0.415 (3.028) 1552

Panel C – High educated

Perceived health -2.388 (5.517) 972 -2.089 (7.134) 706

Physical health -1.234 (3.263) 967 -0.373 (3.852) 703

Pain -2.761 (5.280) 973 -3.305 (6.454) 707

Mental Health 1.125 (2.816) 963 0.033 (3.262) 701

Depression -0.954 (2.830) 965 -0.460 (3.441) 704

Social life 4.297 (2.997) 955 3.742 (3.395) 696

Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1, µ p-value<0.15. All
regressions include treated (Ti) and private sector (Pi). Controls are age, age2, income, gender, numbers of children,
education, size of the household and marital status and regions of residence.
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with the 1943 cohort in 2003. Individuals were affected by the 1993 reform between 2 and

11 years before the 2005 survey depending on the generation, i.e. the 1934 generation

was affected in 1994, the 1935 generation in 1995 and so on, through to 2003 for the

1943 generation. As a robustness check, we rerun our regressions for generations born

between 1929 and 1938, considering a lower bandwidth around the 1934 generation (the

first generation to be impacted by the 1993 reform), i.e. we rerun our regressions for

1929 to 1933 generations (which are unaffected by the reform, i.e. untreated) and 1934

to 1938 generations (impacted by the reform, i.e. treated). Table A3 shows the results.

In this table we restrict the cohorts in the sample excluding those more affected by the

reform (1939 and younger). They are also the first cohorts affected by the reform, i.e. the

distance to the treatment ranges between 11 to 7 years. Each line presents the coefficient

(resp. standard error and number of observations used in the model) associated with

the interaction term Ti × Pi for a different health outcome (where Ti is the treatment

dummy), see Equation 4. Our results confirm a negative effect of the 1993 reform, the

health score of perceived health decreases by approximately 8 points for people affected

by the reform in the private sector (Panel A). Table A3 shows a negative effect of the

1993 reform, the health score of perceived health decreases by approximately 7 points for

low-educated people affected by the reform in the private sector (Panel B). We find the

same results for generation born 5 years around the 1934 threshold, a negative impact

on pain, self-rated and physical health (+13, -15 and -7 respectively), entirely driven by

less-educated individuals (see Panel B, specification with controls). Results are virtually

the same and coefficients not significantly different compared to those of our baseline

analysis. We rerun our regressions by considering a lower bandwidth around the 1934

generation(4 and 3 years), our results are the same, i.e. an increase in pain, a negative

effect of the 1993 reform on perceived health and physical health which is stronger for

low-educated people. However, our samples are smaller (we have larger standard errors,

our results are less precise but available on request).

One might expect that public sectors employees are quite different from private sec-

tors employees especially in France where the selection of public employees is particularly

strict. They might be different in terms of (health) age profiles violating the main identi-

fication assumption. For instance, this happen if the health of people in the private sector

starts to decline earlier than the health of public sector employees. In order to check

this hypothesis, we consider health differential between sectors between cohorts who have

15



homogeneous retirement constraints, especially we rerun our regressions (cf. Equation 4)

for people who are not affected by the 1993 reform (people born between 1928 and 1933,

cf. Table 1). We conduct placebo tests i) on younger individuals ii) on older individuals

who have homogeneous retirement constraints.

5.2 Placebo tests

The main assumption of our estimation is that, given the control variables, the only thing

that could explain health differentials between cohorts between sectors is due to retirement

policies. Most papers test this assumption by studying others periods. In order to check

this hypothesis, we consider health differential between sectors between cohorts who have

homogeneous retirement constraints: i) we rerun our regressions (cf. Equation 4) for

people who are affected in the same way by the reform (people born between 1960 and

1975); ii) we rerun our regressions (cf. Equation 4) for people who are not affected by the

1993 reform (people born between 1928 and 1933, cf. Table 1). We conduct placebo tests

i) on younger individuals ii) on older individuals. There should be no β3 effect.

We estimate Equation 4 for people born between 1960 and 1975, who are affected in the

same way by the reform, considering the generation 1970 as the first generation affected

by an hypothetical reform, i.e. Ti is a dummy variable taking value 1 if the individual is

treated (born in 1970 and afterwards) and value 0 if non-treated (born before 1970). Pi is

a dummy variable taking value 1 if individual is in the private sector and 0 if he is in the

public sector17. Results are presented in Table 5. Each line presents the coefficient (resp.

standard errors and number of observations in the model) associated with the interaction

Ti×Pi for a different health indicators. Our results show that, at a given age, the difference

between younger generations and older generations is the same in the private and public

sector (if the threshold is the 1970 generation). This confirms that the health differential

between the cohorts between the two sectors is due to policy differentials.

We have done the same analysis on older cohorts (born between 1928 and 1933, with a

threshold at the 1931 generation), the results are identical, there is no difference in health

between treated (individuals born between 1931 and 1933) and untreated (people born

between 1928 and 1930) between the two sectors (see specification with controls in Table

A4 in Appendix). We estimate Equation 4 for people born between 1928 and 1933, who
17In 1997, Prime minister Alain Juppé attempted to implement a reform in the public sector, but had to beat a retreat

due to a rash of strongly supported strikes all over the country. François 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 generation
1948. In 2003, there was a creation of the possibility to retire for people who had started to work early (between 14 and 17
years old). People born between 1960 and 1975 are affected in the same way by the 2003 reform.
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Table 5: Placebo – Difference-in-Differences analysis (people born between 1960 and 1975, 1960 to 69
versus 1970 to 75)

People born between 1960 and 1975

Without controls se N With controls se N

Panel A – All sample

Perceived health -2.814 (2.328) 4617 -3.298 (2.400) 4179

Physical health 0.053 (1.358) 4609 0.094 (1.368) 4173

Pain -0.607 (2.433) 4619 -0.577 (2.509) 4181

Mental Health -0.356 (1.369) 4607 -0.398 (1.371) 4171

Depression 0.285 (1.404) 4614 0.490 (1.387) 4177

Social life -0.126 (1.262) 4580 -0.259 (1.283) 4149

Panel B – Low-educated

Perceived health -5.703 (4.895) 1897 -6.686 (5.304) 1723

Physical health 1.085 (2.671) 1890 -0.775 (2.705) 1718

Pain -5.172 (4.970) 1897 -2.967 (5.145) 1723

Mental Health -0.097 (2.706) 1891 -2.310 (2.827) 1719

Depression -0.384 (2.810) 1895 2.350 (2.856) 1722

Social life -0.724 (2.574) 1881 -1.742 (2.600) 1711

Panel C – High-educated

Perceived health -1.264 (2.722) 2720 -1.550 (2.768) 2456

Physical health -0.219 (1.571) 2719 0.398 (1.587) 2455

Pain 1.543 (2.850) 2722 0.274 (2.921) 2458

Mental Health 0.406 (1.603) 2716 0.560 (1.610) 2452

Depression -0.108 (1.632) 2719 -0.483 (1.619) 2455

Social life -0.237 (1.460) 2699 0.653 (1.526) 2438

Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1, µ p-value<0.15. All
regressions include treated (Ti) and private sector (Pi). Controls are age, age2, income, gender, numbers of children,
education, size of the household and marital status and regions of residence.

are not affected by the reform, considering the generation 1931 as the first generation

affected by an hypothetical reform, i.e. Ti is a dummy variable taking value 1 if the

individual is treated (born 1931, 1932 and 1933) and value 0 if non-treated (born before

1931). Pi is a dummy variable taking value 1 if individual is in the private sector and 0

if he is in the public sector. Our results show that, at a given age, the difference between

younger generations and older generations is the same in the private and public sector (if

the threshold is the 1931 generation). This confirms that the health differential between

the cohorts between the two sectors is due to policy differentials.

Overall, these placebo tests provide evidence that the negative impact of health for

generation born in 1934 and afterwards is explained by the 1993 reform, this effect is

driven by the less-educated individuals.
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6 Conclusion

As a conclusion, a difference-in-differences approach can provide a good estimate for

retirement reform influences on health. This approach solves the double causality issue in

measuring the link between health and retirement decisions using an exogenous variation

in work incentives. We contribute to the literature in several ways. First, we develop

an identification strategy which is different in spirit from those previously employed in

the literature. We consider the effect of a French pension reform on health, whereas

previous studies use eligibility ages for pension benefits as instrumental variables for

retirement across states or country. This ensures that our results cannot be biased by

country-specific or state-specific effect. Second, we measure the effect of an increase in

working time on health (or a delay in retirement), whereas most studies measure the

impact of early retirement on health. Nevertheless, health measures in this paper are

only subjective. However, propensity to die is the most objective indicator but not totally

sufficient since it allows no precise variation and does not necessarily presume poor health

(as an illustration, firemen who have a high propensity to die compared to the rest of

the population still cannot be considered as in poor health). The Duke Health Profiles

as in this study are built by Duke University researchers and are validated by the French

health ministry in its research program Programme Hospitalier de Recherche Clinique du

Ministère de la Santé.

We find that individuals who have stronger incentives to work consider themselves not

so healthy. Less-educated individuals seem to be strongly affected by the 1993 reform es-

pecially in terms of physical health. Conversely, highly-educated individuals are virtually

unaffected. This may be due to the fact that with greater incentives to work, people stay

on the labor market despite being tired, which decreases the average health of workers.

In this case, what is detrimental to health may be the difference between the actual and

the desired amount of work (Bassanini and Caroli, 2015). Moreover, we find that this

effect is driven by less educated people, who are likely to have more strenuous jobs. They

also tend to feel more pain than others. The external validity of our findings depends on

the similarity between the 1928-1943 cohorts and the current cohorts of retirees. How-

ever, this finding raises the question of the long-term efficiency of retirement reforms.

First, they may have a detrimental effect on people’s health. Second, they may increase

health inequality since less educated people are more affected by the negative effects of

the reforms.

18



Bibliography

Barnia, C., A. Trichopoulous, and D. Trichopoulous (2007): “Age at retirement

and mortality in a general popualtion sample: The Greek EPIC Study.” American

Journal of Epidemiology, 167, 561–569.

Bassanini, A. and E. Caroli (2015): “Is Work Bad for Health? The Role of Constraint

vs Choice,” Annals of Economics and Statistics, 13–37.

Behaghel, L., D. Blanchet, and M. Roger (2016): “Retirement, Early Retirement,

and Disability: Explaining Labor Force Participation after Fifty-Five in France,” in

Wise D. (Ed.), Social Security Programs and Retirement around the World. Disability

Insurance Programs and Retirement, University of Chicago Press.

Berniell, I. (2014): “The Effect of Working Hours on Health,” Working Paper.

Bingley, P. and A. Martinello (2013): “Mental retirement and schooling,” European

Economic Review, 63, 292–298.

Blanchet, D. and T. Debrand (2008): “The Sooner, the Better? Analysing for Pref-

erences for Early Retirement in European Countries.” IRDES Working Papers, DT13.

Blanchet, D., T. Debrand, P. Dourgnon, and A. Laferrere (2007): “SAnte,

vieillissement et retraite en Europe,” Economie et Statistique, 403–404, 3–18.

Bloemen, H., S. Hochguertel, and J. Zweerink (2013): “The causal effect of

retirement on mortality : evidence from targeted incentives to retire early.” Netspar

Discussion papers.

Bonsang, E., S. Adam, and S. Perelman (2012): “Does Retirement Affect Cognitive

Functionning?” Journal of Health Economics, 31, 490–501.

Bound, J. and T. Waidmann (2008): “Estimating the Health Effects of Retirement,”

University of Michigan Retirement Research Center, Working Papers, 168.

Bozio, A. (2010): “Mesurer l’impact de l’augmentation de la durée d’assurance: le cas

de la réforme des retraites de 1993.” Document de travail DREES.

Bradford, L. P. (1979): “Can you survive your retirement?” Harvard Business Review,

57(3), 103–109.

19



Brockmann, H., R. Muller, and R. Helmert (2009): “Time to retire - time to die?

A prospective cohort study of the effects of early retirement on long-term survival,”

Social Science and Medicine, 69, 160–164.

Carp, F. M. (1967): “Retirement crisis.” Science, 157, 102–103.

Charles, K. (2004): “Is retirement depressing?: Labor force inactivity and psychological

well-being in later life,” Research in Labor Economics, 23, 269–299.

Clerc, M. C., O. Monso, and E. Pouliquen (2011): “Les inegalités entre généra-

tions depuis le baby-boom.” Dossier, l’économie française.

Coe, N. and M. Lindeboom (2008): “Does Retirement Kill You? Evidence from Early

Retirement Windows.” Tilburg University, Center for Economic Research, 93.

Coe, N. B. and G. Zamarro (2011): “Retirement Effects on Health in Europe.”

Journal of Health Economics, 30, 77–86.

Eibich, P. (2015): “Understanding the effect of retirement on health: Mechanisms and

heterogeneity,” Journal of Health Economics, 63, 1–12.

Eisdorfer, C. and F. Wilkie (1977): “Stress, disease aging and behavior.” In James

E. Birren and K. Warnere Shaie (eds) Handbook of the Phsychology of Aging. New York:

Van Nostrand, Reinhold., 251–275.

Ekerdt, D., J. Bosse, and J. Locastro (1983): “Claims that retirement improves

health.” Journal of Gerontology, 38, 231–236.

Godard, M. (2016): “Gaining weight through retirement? Results from the SHARE

survey.” Journal of Health Economics, 45, 27–46.

Hernaes, E., S. Markussen, J. Piggott, and O. L. Vestad (2013): “Does retire-

ment age impact mortality?” Journal of Health Economics, 32, 586–598.

Kalwij, A. and F. Vermeulen (2008): “Health and Labour Force Participation of

Older People in Europe: What Do Objective Health Indicators Add to the Analysis?”

Health Economics, 17(5), 619–638.

Kuhn, A., W. J.P., and Z. J. (2010): “Fatal attraction? Access to early retirement

and mortality.” Institute for the Study of Labor (IZA) Discussion Paper 5160.

20



Lindeboom, M. and M. Kerkhofs (2004): “Health and work of the elderly: subjective

health measures, reporting errors and endogeneity in the relationship between health

and work.” Journal of Applied Econometrics, John Wiley and Sons, Ltd., 24(6), 1024–

1046.

Macbride, A. (1976): “Retirement as a life crisis: myth or reality?” Canadian Psychi-

atric Association Journal, 72, 547–556.

Mazzonna, F. and F. Peracchi (2012): “Ageing, cognitive abilities and retirement,”

European Economic Review, 56, 691–710.

——— (2016): “Unhealthy retirement?” Scheduled on Journal of Human Resources,

Winter 2017 issue.

Neuman, K. (2008): “Quit your job and get healthier? The effect of retirement on

health,” Journal of Labor Research, 29, 177–201.

Pagan, R. (2011): “Ageing and Disability : Job Satisfaction Differentials across Europe.”

Social Science and Medicine, Elsevier, 72(2), 206–215.

Rohwedder, S. and R. J. Willis (2010): “Mental Retirement.” Journal of Economic

Perspectives, American Economic Association., 24, 119–38.

Sen, A. (2002): “Health : Perception versus Observation.” British Medical Journal, 324,

860–861.

Sheppard, H. L. (1976): “Work and Retirement.” Handbook of Aging and the Social

Sciences.

21



Appendix

Table A1: Number of observations by birth cohort for the baseline sample

generation Freq. Percent

1928 23 0.5

1929 164 3.6

1930 283 6.1

1931 264 5.7

1932 267 5.8

1933 287 6.2

1934 290 6.3

1935 313 6.8

1936 318 6.9

1937 322 7.0

1938 362 7.8

1939 355 7.7

1940 321 7.0

1941 323 7.0

1942 330 7.1

1943 397 8.6

Total 4,619 100

Table A2: Impact of the reform in the private sector: means of supplementary quarters to get a full
pension and supplementary reference earnings years due to the 1993 pension reform

Non-Treated Treated

(Birth year< 1934) (Birth year≥ 1934)

Nb of suppl. quarters to get a full pension (mean) 0 5.5

Nb of suppl. reference earnings years (mean) 0 5.5
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Table A3: Difference-in-Difference analysis

People born between 1929 and 1938

Without controls se N With controls se N

Panel A – All sample

Perceived health -10.167** (3.971) 1888 -8.101* (4.587) 1411

Physical health -3.601 (2.402) 1872 -3.716 (2.722) 1400

Pain 4.645 (4.229) 1894 7.839* (4.661) 1415

Mental Health 0.153 (2.302) 1868 -0.355 (2.623) 1401

Depression 0.469 (2.211) 1877 1.200 (2.547) 1408

Social life 2.272 (2.098) 1847 2.957 (2.411) 1387

Panel B – Low-educated

Perceived health -16.778*** (5.529) 1330 -15.250** (6.265) 1033

Physical health -6.95** (3.524) 1316 -7.100* (3.858) 1023

Pain 10.352 (6.653) 1334 13.540** (6.640) 1035

Mental Health -2.176 (3.750) 1316 -4.023 (3.998) 1026

Depression 3.230 (3.478) 1324 5.728 (3.771) 1031

Social life -0.906 (2.897) 1299 -0.610 (3.281) 1015

Panel C – High-educated

Perceived health -6.668 (6.370) 558 -3.894 (8.066) 378

Physical health -1.802 (3.848) 556 2.603 (4.598) 377

Pain -0.488 (6.190) 560 -1.653 (7.781) 380

Mental Health -1.042 (3.232) 552 -1.268 (3.980) 375

Depression 1.271 (3.325) 553 -0.689 (4.246) 377

Social life 5.110 (3.422) 548 4.321 (4.253) 372

Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1, µ p-value<0.15. All
regressions include treated (Ti) and private sector (Pi). Controls are age, age2, income, gender, numbers of children,
education, size of the household and marital status and regions of residence.
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Table A4: Placebo – Difference-in-Difference analysis (people born between 1928 and 1933, 1928,29,30
versus 1931,32,33)

People born between 1928 and 1933

Without controls se N With controls se N

Panel A – All sample

Perceived health 0.848 (6.151) 848 8.309 (7.856) 613

Physical health 4.366 (3.734) 836 6.264 (4.405) 606

Pain -6.115 (6.573) 850 -10.525 (7.746) 614

Mental health -7.767** (3.474) 842 -4.433 (4.147) 611

Depression 3.912 (3.480) 845 2.945 (4.370) 614

Social life -5.332* (3.237) 830 0.884 (3.878) 604

Panel B – Low-educated

Perceived health 10.513 (8.596) 607 16.609 (10.150) 464

Physical health 4.135 (5.563) 598 7.854 (5.896) 459

Pain -6.041 (10.077) 609 -10.852 (10.831) 465

Mental health -7.374 (5.606) 602 -1.518 (6.002) 463

Depression 4.544 (5.478) 605 0.382 (6.615) 465

Social life -4.394 (4.510) 595 -1.039 (5.474) 457

Panel C – High-educated

Perceived health -3.594 (9.837) 241 10.608 (16.281) 149

Physical health 7.115 (5.709) 238 9.161 (8.249) 147

Pain -6.959 (9.441) 241 -17.510 (12.053) 149

Mental health -6.201 (4.821) 240 -7.352 (6.599) 148

Depression 3.257 (4.982) 240 7.584 (7.305) 149

Social life -2.869 (5.218) 235 -2.397 (6.793) 147

Note: robust standard errors in parentheses. *** P-value<0.01, ** p-value<0.05, * p-value<0.1, µ p-value<0.15. All
regressions include treated (Ti) and private sector (Pi). Controls are age, age2, income, gender, numbers of children,
education, size of the household and marital status and regions of residence.
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