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Abstract
Is workers’ health more sensitive to losses than gains in job security? While loss aversion, whereby losses loom larger than gains, is typically examined in relation to decisions
about anticipated outcomes, I first show using a large sample of workers from the European Household Community Panel and value-added models that losses in job security have
a larger effect on health than equivalent job security gains. Second, I address endogeneity
issues using the 1999 rise in the French Delalande tax as a quasi-natural experiment. It
allows evaluating separately the causal impact of exogenous gains and losses in job security on workers’ health. Difference-in-differences estimation results confirm that lower
job security generates significant and robust losses in self-assessed health. Meanwhile a
greater feeling of job security does not translate into a higher level of self-assessed health.
These results are in line with the predictions of the model linking job security to health
under the hypothesis of loss aversion built in this paper. This article also demonstrates
that losses in health induced by lower job security are not transitory.
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1

Introduction
There is evidence in the literature that poor workers’ health is an important predictor

of loss in personal productivity and represents a serious cost to employers (Stewart et al.
(2003a,b), Boles et al. (2004), Mills (2005), Mills et al. (2007), Burton et al. (2008)). Poor
workers’ health is also correlated with counter-productive behaviours such as absenteeism defined as the failure to report for scheduled work (Johns (2002), Duijts et al. (2007)) - and
presenteeism - defined as attending work while ill (Biron et al. (2006), Caverley et al. (2007),
Johns (2010)).
There is also a considerable amount of evidence showing that perceived job security and
health are positively correlated (see Sverke et al. (2002) and Cheng & Chan (2008) for two
meta-analyses of the literature in occupational psychology). However, using cross-sectional
data from 16 European countries László et al. (2010) produced mixed results. They did not
find significant associations between job security and health in 7 countries. Nevertheless, most
of the literature does not prove causation and is exposed to endogeneity issues such as reverse
causation and omitted variable bias. Caroli & Godard (2016) accounted for these issues
using an instrumental variable approach. Once deriving weak-instrument-robust confidence
intervals the impact of job security on self-assessed health and a set of objective health
conditions turns out to be insignificant (although they showed that job security still affects
significantly the probability to suffer from skin problems and headaches).
However, the literature assumed so far that the impact of job security on health is linear,
i.e. that an increase and a decrease in job security of same magnitudes produce symmetric
effects on health. But do gains and losses in job security really affect health in the same
way? Boyce et al. (2013) demonstrated that loss aversion applies to the relationship between
income and well-being: losses in income have a larger effect on well-being than equivalent
income gains. To the best of my knowledge nothing is known about loss aversion, job security
and health.
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This paper complements the existing literature by first building a theoretical model introducing loss aversion in job security. While loss aversion was originally theorized in the
context of choices under uncertainty and applied to anticipated gains and losses (Kahneman
& Tversky (1979)), I follow Boyce et al. (2013) and apply the loss aversion hypothesis to
actual changes in job security. The model developed in this paper predicts that empirical
work neglecting the loss aversion hypothesis tend to overestimate the impact of gains in job
security on health and underestimate the impact of losses.
Second, I use the European Community Household Panel (ECHP) to empirically test for
the loss aversion hypothesis. Applying value-added models to a large sample of workers from
different European countries I find that only losses in job security are significantly correlated
with changes in self-assessed health. Gains in job security are not accompanied by changes in
health on average. These results are in line with the predictions of the loss aversion hypothesis
and are robust.
I finally use a natural experiment to assess separately the causal impact of an increase
and a decrease in workers’ job security on health. I focus on exogenous changes in the
perceived job security induced by a French employment-protection reform implemented in
1999: an increase in the Delalande tax, which is paid by private-sector firms if they lay off
workers aged over 50 in permanent contracts. This rise was restricted to firms with more
than 50 employees, and as such provides a natural quasi-experiment that can be analysed via
difference-in-differences estimation. Georgieff & Lepinteur (2018) demonstrated that the rise
in the Delalande tax increased the perceived job security of workers aged over 50 at the cost
of higher levels of perceived job insecurity of their younger colleagues in the treated firms. I
take benefit of the direct impact of the reform on protected workers and its spillover effects on
unprotected workers to estimate separately the causal impact of an exogenous increase and
an exogenous decrease in job security on self-assessed health. The difference-in-differences
estimates confirm that changes in the job security produce asymmetric changes in workers’
health. The reduction in job security of unprotected workers reduced the level of self-assessed
3

health while the increase in job security of protected workers did not affect their health
significantly.
There are different issues that the difference-in-differences needs to address. It first need
to rule out potential confounding French reforms. In 1998, the French Ministry of Labour
announced that there would be a reduction of standard weekly hours from 39 to 35 hours
in firms with over 20 employees; this reform was enacted in 2000. These expected changes
may therefore have affected perceived job security in firms with over 20 employees in the
ECHP data from 1998 onwards. I however show that estimates remain unchanged when
we drop workers from firms with under 20 employees (i.e. when we restrict the sample to
include only firms that were subject to the 35-hour week). Second, macro-economic trends
may produce different changes in job security in large and small firms. I address this issue by
taking advantage of the cross-country dimension of ECHP data. I replicate the identification
strategy in bordering countries and show that the difference-in-differences estimates there are
insignificant.
Little is known about how workers health adapts to changes in job security (Green (2015)).
This paper contributes to the literature by estimating the long-run effects on health of the
changes in perceived job security induced by the 1999 rise in the Delalande tax. The results
show that the health of unprotected workers did not adapt to the reduction in job security
even three years after the reform.
The remainder of this paper is organized as follows. Section 2 presents a theoretical model
where health is a function of job security. I then introduce loss aversion in job security and
show how the models assuming a linear relationship between job security and health are
biased and how the literature in occupational psychology and economics can be reconciled.
Section 3 describes the ECHP data while the Section 4 presents evidence of the loss aversion
hypothesis using a large sample of European workers. The Section 5 describes the institutional
background of the 1999 rise in the Delalande tax as well as the identification strategy used to
estimate the causal impacts of gains and losses in job security on health. The main results,
4

the robustness checks and the evidence on adaptation appear in the same Section. Section 6
concludes.

2

Loss Aversion in Job Security: Theoretical and Empirical
Implications
Loss aversion has been first formalized by Kahneman & Tversky (1979) as a bias in in-

formation processing. It represents the idea that anticipated losses have a greater influence
on choice and predicted feelings about an outcome than anticipated gains of the same magnitude. Loss aversion was first applied to the study of choice under uncertainty (Kahneman
& Tversky (1979)), but it has since been shown to be applicable across a range of real-world
contexts (see Table 5.1 in Camerer et al. (2000)). Rick (2011) reveals that when actual losses
take place, they have no greater effect than equivalent gains. Loss aversion can be then
considered as a decision-based error. An established argument is that people are subject to
affective-forecasting errors, according to which they overestimate the intensity of the negative
feelings they expect to experience when suffering a loss. Consistently with this argument, evidence of loss aversion may not be detected for losses actually experienced rather than merely
anticipated (Gilbert et al. (2004), Kermer et al. (2006)).
I follow Boyce et al. (2013) by asking whether loss aversion applies to actual losses and
gains in job security, as opposed to anticipated losses and gains. I assume that individuals
perceive their actual level of job security denoted by S and one level of job security of denoted
by S as a reference point. Then, gains (losses) in job security ∆S are defined as the distance
between S and S if S is greater (lower) than S. The reference point S is also referred as the
status quo and is defined at the individual level.
I assume that that there exists a function h(∆S) reflecting the impact of changes in job
security on health with

∂h(∆S)
∂∆S

≥ 0 and h(0) = 0. The observed health of an individual H(S)

5

is expressed as follows:

⎧
⎪
⎪
g
⎪
⎪
⎪
⎪λ1 h(∆ S), if S > S
H(S) = ⎨
⎪
⎪
⎪
⎪
λ2 h(∆l S), if S ≤ S
⎪
⎪
⎩

where λ1 and λ2 are respectively the weights associated to gains (S > S) and losses (S ≤ S)
in job security. The loss aversion hypothesis implies λ2 > λ1 ≥ 0
Neglecting the loss aversion hypothesis and assuming that the relationship between job
security and health is linear biases empirical estimations. A standard linear model has the
following structure:
H(S) = λh(∆S),

for any S

In such model, λ is simply the weighted average of the effects of gains and losses in job
security:
λ = n1 λ1 + (1 − n1 )λ2
where the total number of workers has been normalized to 1 and n1 and 1−n1 are respectively
the share of workers experiencing gains and losses in job security. The loss aversion hypothesis
implies that λ2 < λ < λ1 ≥ 0 for n1 ∈ (0; 1). This means that a linear model tend to
underestimate the effect of losses in job security and overestimate the effect of gains in job
security on health.
Some articles in the literature based on linear econometric models do not to identify
significant relationships between job security and health (László et al. (2010), Caroli & Godard
(2016)). However, the loss aversion hypothesis may explain insignificant linear correlations
between health and job security. λ is an increasing function of λ1 and λ2 and a decreasing
function of n1 .1 Consequently, λ decreases and tends to zero when λ1 tends to zero (i.e.
when gains in job security are poorly correlated with health) and when n1 tends to one (i.e
when the number of workers experiencing gains in job security is relatively high compared
to workers experiencing losses) whatever the value of λ2 . The different results per country
1 ∂λ
∂n1

= λ1 − λ2 < 0.
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in László et al. (2010) may be explained by the different combinations of (λ1 , λ2 , n1 ) at the
national level.
The remaining of this paper aims at testing empirically whether the loss aversion hypothesis does apply to the relationship between job security and health.

3

Data
The estimation samples come from the European Household Community Panel (ECHP).

The ECHP is a longitudinal survey carried out in 14 European countries. A nationally representative sample of household and individuals was interviewed each year between 1994 and
2001 in each country. The ECHP contains detailed information on socio-economic characteristics, incomes, employment conditions, social relations and so on.2 .
I use self-assessed health as main dependent variable. This is measured in the ECHP
by the following question: “How is your health in general?”. Respondents answered on a
5-point scale: “Very bad”, “Bad”, “Fair”, “Good” and “Very Good”. Self-assessed health is
one of the most popular health measures in research. Responding to concerns about interpretation and reporting biases, Doiron et al. (2015) recently review the literature illustrating
the predictive power of this measure on mortality, risk of coronary heart diseases or chronic
diseases. They also demonstrate that self-assessed health predicts future health outcomes
such as hospitalizations and prescription drugs using an Australian survey data linked to
administrative individual medical records. According to Doiron et al. (2015), the predictive
power of self-assessed health is particularly precise in case of serious and chronic diseases.
To measure individual job security, I use the following question: “How satisfied are you
with your present job in terms of job security?”. Respondents answered on a 6-point scale,
1 meaning “Not Satisfied” and 6 meaning “Fully Satisfied”. This measure of perceived job
security has already been used by the literature (Clark & Postel-Vinay (2009), Georgieff &
2
More details are available on http://ec.europa.eu/eurostat/web/microdata/european-communityhousehold-panel. [Last accessed 18 December 2017]
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Lepinteur (2018)) and is a strong predictor of individual choices such as future job quits
(Clark (2001)).

4

The Hypothesis of Loss Aversion in Job Security across Europe

4.1

Empirical Strategy

I follow Boyce et al. (2013) and test the loss aversion hypothesis using the following valueadded model:
Hit = α0 + α1 Hit−1 + α2 ∆Sit + α3 ∆Sit ∗ Lit + α4 Xit + it

(1)

where Hit and Hit−1 stand for the self-assessed health of the worker i at year t and t − 1.
∆Sit represents the change in perceived job security between t and t − 1 while Lit is a dummy
indicating whether the ∆Sit is a loss. Equation 1 is estimated using OLS. I first estimate this
model without incorporating loss aversion (α3 = 0). Next, I model loss aversion by allowing
the slope coefficient (α3 ) to differ whether workers experienced losses or gains in perceived
job security over the previous year. The effect of a gain in job security is captured by α2 while
the effect of a loss in job security is equal to α2 + α3 . The loss aversion hypothesis predicts
that α3 is positive and significantly different from zero.
This specification implies that the reference point S of an individual is her level of perceived
job security in t − 1. This hypothesis is consistent with the literature showing that individuals
use their past job characteristics as reference point for comparison purposes (Clark (1999),
Grund & Sliwka (2007), Di Tella et al. (2010), Lepinteur (2018)).
The relationship between Hit and ∆Sit will not be causal if there is an omitted variable
Z that simultaneously predicts health in t and the change in job security between t − 1 and t.
I estimate a value-added model controlling for health at t − 1 to rule out this channel. The
intuition is that any time invariant omitted variable Z that predicts both health at t and
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change in job security between t − 1 and t will be picked up by health at t − 1.
The estimation sample here consists of workers between 20 and 60 years old coming from
11 European countries, working in the private sector and for whom perceived job security,
self-assessed health and control variables are available for 2 consecutive years. Luxembourg,
Germany and the U.K. are not part of the sample because of insufficient observations due
to missing values. This estimation sample includes 272,016 observations (55,657 individuals).
Figure 1 depicts the distribution of self-assessed health and perceived job security. Most of
the workers reports “Good” level of health while more than 70% of the estimation sample
reports perceived job security of at least 4 over 6. Additional descriptive statistics can be
found in Table A.1 and the distribution of changes in job security is reported in Figure A.1.

4.2

Main Results

Table 1 shows the estimates for the Equation 1. Column (1) shows a positive and significant linear relationship between changes in perceived job security and health. A 1-unit rise in
perceived job security (on a 6-points scale) between t and t − 1 is accompanied by a 0.022-SD
rise in self-assessed health in t. By assumption, a 1-unit decrease in perceived job security is
also accompanied by a 0.022-SD decrease in health.
Column (2) now differentiates between gains and losses in job security. This column shows
that gains and losses have different effects on health since α3 is significantly different from 0.
The estimates suggests that experiencing a 1-unit increase in perceived job security produces
no significant changes (α2 = 0.001) in health while a loss of the same magnitude reduces health
by 0.044-SD (α2 +α3 ).3 Allowing for loss aversion in the relationship between job security and
health also improves the quality of the fit as revealed by the higher adjusted R2 in Column
(2). Figure 2 traces out an implied functional relationship between changes in health and job
security using the results from Columns (1) and (2). It graphically illustrates how studies not
3
I included individual fixed-effects in an alternative specification and results remain unchanged. Nevertheless, while the inclusion of the individual fixed-effects controls for the influence of time-invariant factors they
also expose the estimates to the Nickell’s bias (Nickell (1981)) which may be a plausible threat regarding the
limited number of observations per individual in ECHP (at most 8 observations).
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allowing for loss aversion (dash line) may overestimate the effect of a gain and underestimate
the effect of a loss in job security compared to a specification allowing for loss aversion (solid
line).4

4.3

Robustness Checks

Equation 1 assumes that the impact of gains and losses may be different but they remain
linear. I relax this assumption by adding interactions terms. The results in Column (3)
show that the quadratic terms do not attract significant estimates and the quality of the
fit measured by the adjusted R2 does not increase. While gains and losses impact health
differently, their effect remains linear.
I also allow the intercept to differ if workers experienced a loss in job security as in Boyce
et al. (2013) by adding a dummy equals one in case of loss in job security. Results in Column
(4) remain unchanged.
The model presented in Section 2 assumes that health is influenced by changes in job
security and does not depend on the level of job security. However the results in Column (2)
may also confound the impact of the level of job security. I control in Column (5) for job
security in t and results remain the same.
Table A.2 asks whether the loss aversion hypothesis is verified in all the countries in the
estimation sample. The results show that the losses in health associated to losses in job
security are always significantly bigger than the effects induced by gains in job security of
similar magnitude. In some countries (France and Italy), gains in job security are accompanied
by significant increases in self-assessed health while in 8 countries (The Netherlands, Belgium,
Ireland, Spain, Portugal, Finland, Greece and Denmark), there is no significant relationship
between gains in job security and health. All the estimates confirm the prediction of the loss
4
60,852 and 55,864 individuals respectively report gains and losses in job security. The effect of a gain in
job security is equal to 0.001 and the effect of a loss is equal to 0.044. According to the notations used in
Section 2, n1 = 0.52, λ1 = 0.001 and λ2 = 0.044. The model in Section 2 predicts a linear trend λ equal to
n1 λ1 + (1 − n1 )λ2 . This implies that λ is equal to 0.521 ∗ 0.001 + (1 − 0.521) ∗ 0.044 = 0.022. This result is
consistent with the estimated linear trend in column (1) of Table 1.
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aversion model: the slope of losses in job security is significantly more steeper than the slope
of gains in job security (except in Finland).
The ECHP stopped in 2001 and these results may not hold for more recent periods.
To address this issue I replicated the regressions of this section on more recent European
panel datasets (the German Socio-Economic Panel and the British Household Panel Survey).
Results in Table A.3 confirm that the loss aversion hypothesis holds for more recent periods
and in European countries not covered by the ECHP (1994 to 2014 in Germany and 1997 to
2008 in the U.K.). All the regressions of this Section were replicated using ordered models
and results are unchanged.
While results in Table robustly 1 support the loss aversion in job security hypothesis, they
do not prove causation. Value-added models do not control for the influence of time varying
omitted variables that may spuriously drive changes in perceived job security and health.
They do not rule out concerns of reverse causality either. Estimating the causal impact of
perceived job security under the assumption of loss aversion requires to identify a source of
exogenous variation in job security. The next section proposes to exploit a French quasinatural experiment to assess the causal impact of gains and losses in perceived job security
on health.

5

The Causal Effect of a Loss and a Gain in Job Security on
Self-Assessed Health

5.1

Institutional Background, Identification Strategy and Estimation Sample

The Delalande tax was proposed and introduced in the French legislative system in 1987
to restore the financial balance of the unemployment-insurance system and reduce the rise in
the layoffs of older workers. Despite numerous changes over time, the principle of the tax has
remained unchanged: firms laying off workers of over a certain age have to pay the Delalande
11

tax to the unemployment-insurance system. This tax is proportional to the worker’s gross
wage and covers private-sector workers with permanent contracts. From 1987 to 1992, the
tax amount was three months of gross wages for all workers aged over 55.
The first major changes to this tax were introduced in July 1992. Table 2 shows how the
tax profile has changed. In particular, in 1992 the tax started to depend on firm size, the
age threshold of workers covered was lowered to 50, and the maximum tax amount increased
to 6 months of gross wages. However, workers who were hired after age 50 and had been
unemployed for at least 3 months were exempt from the tax. Additional changes to the tax
scheme were made in January 1993 and January 1999. From 1993 to December 1998, the tax
did not depend on firm size but only on the worker’s age.
This article focuses on the last change to the tax. In January 1999, the tax was increased
for firms with over 50 employees only. The tax was equal to 2 months of gross wages for 50
years old workers and reached 12 months of gross wages for workers between age 56 and 57.
This tax represents an important share of the total separation costs: Behaghel et al. (2004)
estimate for instance the average French separation costs to be equal to almost 4 months of
gross wages while Abowd & Kramarz (2003) estimate these costs to be equal to 5 to 7 months
of gross wages.
This change provides a natural quasi-experimental design for difference-in-differences (Di-D) specifications. I propose first to estimate the following D-i-D equation using ordinary
least square with individual fixed-effects:

Hit = α1 Refit + α2 Xit + µi + λt + it .

(2)

Hit refers to the self-assessed health of worker i at time t and Xit is a vector of standard
controls. Refit corresponds to the interaction between the variables T reati and P ostt . T reati
equals 1 for worker i employed in treated firms (≥50 employees) and 0 for workers in nontreated firms (<50 employees). P ostt is a dummy equal to 1 after January 1999. α1 captures
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the impact of the reform in the treated firms. Equation 2 includes individual fixed effects µi
that pick up unobserved time invariant individual heterogeneity and year fixed effects λt . I
do not include the variable T reati and P ostt as they are respectively perfectly collinear with
the individual fixed effects and the year dummies.5
Equation 2 does not account for the age of workers in treated firms and as such α1 reveals
the population effect of the treatment. However, using a stochastic job-matching model that
accounts for the Delalande tax, Behaghel (2007) shows that the change to the tax in 1999
is likely to both reduce the separation rate and the probability of a return to work for older
workers, while it increases the separation rate and reduces the probability to return to work
for younger workers. Georgieff & Lepinteur (2018) recently confirmed these conclusions by
demonstrating that older workers felt more protected after the reform while younger workers
in treated firms perceived a significant increase in job insecurity.
I then separate the impact of the reform between older and younger workers, and estimate
the following equation:

Hit = β1 (Refit ∗ Pi ) + β2 (Refit ∗ Ui ) + β3 Xit + µi + λt + it

(3)

Equation 3 is the counterpart of Equation 2, except that I now interact the treatment
with the following dummy variables: Pi and Ui , standing respectively for protected and
unprotected workers. As such, β1 in Equation 3 isolates the effect of job protection on the
self-assessed health of older workers protected by the tax while β2 analogously picks up any
effect on unprotected younger workers in treated firms.
The 1999 rise in the Delalande tax was announced by the French government one year
beforehand and the reintroduction of firm size discontinuity was publicly known months by
the end of 1998. This means that employers may have strategically adjust their labour
5

The D-i-D equation with individual fixed-effects used in this Section does not affect the nature of the
job security of reference S (it remains an individual past value of job security) but implies a change in its
measurement. It is not anymore the individual job security in t − 1 but it is the individual average level of job
security prior to the implementation of the reform.
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demand before the implementation of the law. Georgieff & Lepinteur (2018) identified these
anticipation effects by showing that employers in treated firms laid off relatively more workers
just after the announcement of the reform but before its implementation.
To account for anticipation effects, I finally estimate the Equations 4 and 5:

Hit = γ1 (Refit ∗ Pi ) + γ2 (Refit ∗ Ui ) + γ3 (Antit ∗ Pi ) + γ4 (Antit ∗ Ui ) + γ5 Xit + µi + λt + it
(4)
Hit = δ1 (T otit ∗ Pi ) + δ2 (T otit ∗ Ui ) + δ3 Xit + µi + λt + it

(5)

The variable Anti in Equation 4 captures the anticipation effects by interacting the variable T reati with the 1998 year dummy. If there were no anticipation, γ1 and γ2 should be
respectively equal to β1 and β2 while γ3 and γ4 should be equal to zero, and considered as
placebo tests. However, Georgieff & Lepinteur (2018) already confirmed that the perceived
job security of workers in treated firms already changed in 1998. In case of anticipation, β1
and β2 will be biased towards zero and γ1 and γ2 will provide more accurate estimates of the
treatment effects.
T otit in Equation 5 is a dummy equal to 1 if the individual i is working in a treated firms
from 1998 onwards. Equation 5 is similar to Equation 3 except that it also accounts for the
effects of the changes in perceived job security induced by the announcement of the reform
and the strategic adjustment in labour demand of the employers.
The rise in the Delalande tax in 1999 only applied to workers aged over 50 in firms with
over 50 employees. I identify the covered respondents in the ECHP by their reported age in
the survey (misreporting is corrected by comparing birth and interview dates). The size of
the firm in which the respondent works, measured by the number of employees in the firm, is
recorded in the following categories:: “None”, “1 to 4”, “5 to 19”, “20 to 49”, “50 to 99”, “100
to 499” and “500 or more”. This allows distinguishing treated from non-treated workers.
The main sample consists of adult respondents working in the private sector with per-
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manent contracts, and with valid information on job characteristics, perceived job security
and self-assessed health. I restrict the sample to workers aged between 40 and 58 who do
not cross the age 50 threshold during the post-treatment sample period (i.e. who were born
before September 1949 or after December 1951), and who were hired when under 50. To avoid
the issue of self-selection into the treatment, I exclude employees who switch from a large
(small) to a small (large) firm, and those who stay in the same firm but report a change in its
size between 1998 and 2001. Table A.4 presents some descriptive statistics of the estimation
sample.
Figure 3 shows the distribution of self-assessed health and perceived job security. It can
be seen that 80% of responses are “Fair” or “Good” health while the perceived job security
has negative skewness: 70% of the responses are 4 and 5.

5.2

Main Results

Columns (1) and (2) of Table 3 estimate respectively the population effect and the treatment effects separately for the protected and unprotected workers on self-assessed health.6
The population effect is equal to zero: this is consistent with the null population effect on
perceived job security, e.g. the absence of significant departures from the status quo (see
Column (1) of Table A.5) should not translate into significant changes in health. None of
the estimates in column (2) are significantly different from zero. However, those estimates
may be biased towards zero in case of anticipation effects. Columns (3) and (4) report the
treatment effects while anticipation are accounted for. The results show that the increase
in perceived job security of protected workers did not produce an increase in their health.
Nevertheless, the reduction in job security of unprotected workers did reduce their health by
6
The estimation sample being different from Georgieff & Lepinteur (2018) I replicate their empirical strategy
in Table A.5 and confirm their results: older workers benefited from the reform, while the job security of younger
workers fell (see Column (2)). As the share of unprotected and protected workers in the sample is balanced
the population effect in Column (1) is equal to zero. Column (3) asks then whether protected and unprotected
workers anticipated the implementation of the reform since the reform was announced months ahead before
1999. While the point estimates for anticipation in Column (3) are not statistically significantly different from
zero, they are of the same sign of the treatment effect and support the existence of anticipation effect.
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0.147 standard deviation. As in Georgieff & Lepinteur (2018), I find significant anticipation
effects for unprotected workers in 1998.7
The estimates in Columns (3) and (4) indicate that an increase in job security does not
translate into better health but a significant loss in job security worsens health. This is
consistent with the loss aversion hypothesis and with the results presented in the Section 4.
The total effects on perceived job security being statistically equal between protected and
unprotected workers in absolute terms (see Column (4) of Table A.5) I can directly test for
the loss aversion hypothesis by checking that the absolute effects on health are significantly
different in column (4). A Wald test rejects the equality of the coefficients at the 10% level
and confirms the loss aversion in job security.
One of the requirements for D-i-D estimation to yield causal effects is that there is a
common trend in self-assessed health in the control and treatment groups prior to the policy
change. Figure 4 plots mean self-assessed health over time and Figure 5 plots the same
statistics but splitting the treatment groups into protected and unprotected workers. The
trends in the treatment and control group are fairly similar pre-treatment, which provides
support for the common-trend assumption. The residuals of the health regressions (not
reported) also present similar trends. I also carry out placebo regressions to test the commontrend assumption. In the placebo experiment I assume that the change in the Delalande tax
scheme came into force in 1997. The point estimates in column (5) of Table 3 are statistically
insignificant for all groups, and confirm the common-trend assumption.

5.3

Robustness checks

For ease of reading robustness checks are performed on the Equation 5 (estimates in the
Column (4) of Table 3).
7
I also explored the same source of heterogeneity as in Georgieff & Lepinteur (2018) (gender, education and
wage quartile) and did not find significant differences.
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5.3.1

Ruling Out Confounding Factors

In 1998, the French Ministry of Labour announced a reduction in the standard workweek
from 39 to 35 hours in companies with more than 20 employees. This may have affected
worker’s self-assessed health in those firms. To ensure that the main results on health following the Delalande tax are not picking up this other reform, I re-run the baseline regression
excluding workers in firms with under 20 employees. The results appear in Column (1) of
Table 4, and are consistent with the baseline results.8
The measures of job security and health being both self-reported, one may fear that unobserved time varying factors may affect simultaneously self-reported measures. Nevertheless,
those unobserved time varying factors should also affect the other self-reported measures of
the survey. The ECHP contains a module on satisfaction with respect to four dimensions
of life: job, housing, financial situation and leisure. I re-run the baseline regression using
those measures as dependent variables and results are shown in Columns (2) to (5) of Table
4. None of the estimates are significantly different from zero and the threat of unobserved
time varying factors affecting simultaneously the self-reported variables of the survey seems
limited.9
Last, I check that the results reflect the French reform only, and not some broader macroeconomic trend. I do so by re-running the main regression on similar samples of workers in
neighbouring countries, as the ECHP is harmonized across European countries. Data limitations restrict this comparison to Spain and Italy.10 The difference-in-differences estimates
in these countries appear in Columns (6) and (7) of Table 4. Macroeconomic trends do not
seem to drive the results for two reasons: the estimates are of different signs and they are not
8
As an alternative test, I also checked whether the treatment effects for protected and unprotected workers
influenced the weekly working hours and the monthly income. I re-run the regressions using these outcomes
and the estimates are insignificant.
9
The ECHP also records the satisfaction of workers with respect to different job characteristics (working
hours, working time, earnings, working conditions, commuting) and none of these variables decreased significantly after the 1999 reform of the Delalande tax.
10
Most of the necessary variables necessary to perform the analysis is not measured after 1997 in Germany,
and the information in the last waves of the ECHP in Belgium is insufficient to accurately differentiate the
public and private sectors.
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significantly different from zero.

5.3.2

Discussing the Empirical Method

Using individual fixed-effects means that the treatment effect is identified only if there
are sufficient within-variations in the outcomes in the treated groups. This may be an issue
because of scaling effects. While it turns out to be a minor concern as over 85% of treated
workers experienced at least one within-variation in self-assessed health, I re-estimated the
main results with a pooled OLS model in Column (1) of Table 5. The results are qualitatively
similar.
As self-assessed health responses are on an ordinal scale, ordered response models might
be thought more appropriate than ordinary least squares with individual fixed-effects. I reestimate the regressions via the ordered-logit model developed by Baetschmann et al. (2015).
The results, in Column (2) of Table 5, do not differ significantly from the main results.11
The distribution of self-assessed health is skewed in the estimation sample (see Figure 3).
This is commonly-found for self-assessed health measures. To ensure that the main results
are not affected by this skewness, I re-estimate the effect of the reforms on the probability of
having high self-assessed health (defined as having a “Good” or “Very Good” health). The
results are consistent with those in the baseline (see Column (3) of Table 5).

5.4

Adaptation

According to Green (2015) and Caroli & Godard (2016), nothing is known about the long
term-impacts of perceived job security on health. Contributions in psychology argue that self11

In a widely cited paper, Ai & Norton (2003) show that the coefficient of an interaction term in case of
nonlinear model is not informative per se. However, Puhani (2012) responds to Ai & Norton (2003) and
demonstrates that “the sign of the treatment effect in a nonlinear “difference-in-differences” model with a
strictly monotonic transformation function of a linear index (like probit, logit or tobit) is equal to the sign
of the coefficient of the interaction term” (p.87). This means that the sign of the interaction term is directly
informative in our setting. Following again Puhani (2012), I bootstraped the standard errors. However,
calculating marginal effects in ordered logit with individual fixed effect can only be done by assuming that
individual fixed effects are zero (Karaca-Mandic et al. (2012)). This is conceptually paradoxical since the
computation of marginal effects assumes homogeneity between individuals while the fundamental objective of
the BUC estimator is to account for individual heterogeneity. Then, the results presented in column (2) are
odd ratios.
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assessed measures of wellbeing are subject to hedonic adaptation (Frederick & Loewenstein
(1999). To explore the adaptation to the changes in perceived job insecurity I estimate the
following regression:
2001

2001

t=1998

t=1998

Hit = ∑ γ1′ (Pi ∗ W avet ) + ∑ γ2′ (Ui ∗ W avet ) + γ3 Xit + αi + λt + it .

(6)

I estimate one coefficient per year, from the year of announcement to the last wave of the
dataset. If unprotected workers adapted to the reform, the estimated coefficients should converge towards zero over time; without adaptation, the coefficients should remain significantly
different from zero and of relatively similar size.
Figure 6 depicts the point estimates of the treatment effect year after year per treatment
group. The absence of impact of the reform on health for protected workers holds whatever
the year considered. The effect of the increase in job insecurity on unprotected workers’ health
is relatively steady over time and pairwise Wald tests confirm that the point estimates are of
similar magnitude. The losses in health are not transitory and self-assessed health remains
lower over a number of years.

6

Conclusion
I first present a theoretical model showing that linear fit between job security and health

tends to overestimate (underestimate) the impact of gains (losses) in job security if loss
aversion does apply to job security. I then use a large sample of European workers and
confirm the existence of the loss aversion hypothesis: health does not respond to gains in job
security while losses in job security predict significant losses in self-assessed health. I address
endogeneity concerns by exploiting the 1999 change in the French Delalande tax, a firing tax
restricted to older workers. This change translated into greater subjective job security for
older workers but this exogenous rise in older workers’ employment protection also reduced
the relative firing cost of younger workers, leading to higher job insecurity for this group. I
19

used difference-in-differences regressions to estimate separately the impact of exogenous gains
and losses in job security on workers’ health. I confirm the loss aversion hypothesis by showing
that only losses in job security translate in significant losses in self-assessed health. Greater
feelings of job security do not improve health. I show that these results are not driven by
confounding shocks or other reforms and do not depend on the estimation method. I finally
address a novel question in the literature by demonstrating that workers’ health do not adapt
over time to lower levels of job security.
The treatment effects of the Delalande tax are estimated among workers who stayed employed after the change in the Delalande tax scheme. As such, this article ignores the impact
on health of workers who have been laid off because of the reform and may underestimate the
detrimental impact of the reform in terms of health.
While I already mention that neglecting loss aversion in the relationship between job security and health biases empirical analysis, I should stress that considering the loss aversion
hypothesis is also of policy relevance. As suggested by Layard (2006), loss aversion makes
stabilization policy extremely important. Because of its policy relevance, studying systematically the loss aversion hypothesis in the relationship between job characteristics, individual
choices and measures of wellbeing is a promising field for future researches.
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Figures and Tables

Figure 1: Distribution of Self-Assessed Health and Perceived Job Security - Estimation Sample
1

Source: ECHP - Estimation Sample 1.
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Figure 2: Mean Change in Health as a Function of Change in Perceived Job Security

Source: ECHP - Estimation Sample 1.
Note: The dashed line uses the estimate in Column (1) of Table 1
(coef.=0.022, s.e.=0.001). The solid line uses the estimates in Column
(2) of Table 1 (coef.=0.001, s.e.=0.002 and coef.=0.045, s.e.=0.002).
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Figure 3: Distribution of Self-Assessed Health and Perceived Job Security - Estimation Sample
2

Source: ECHP - Estimation Sample 2.
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Figure 4: Evolution of the Average Self-Assessed Health - Treatment and Control Groups

Source: ECHP - Estimation Sample 2.

Figure 5: Evolution of the Average Self-Assessed Health - Younger and Older Workers in
Treatment Group and Control Group

Source: ECHP - Estimation Sample 2.
Note: Younger workers and older workers in treatment are respectively
the unprotected and protected workers in treated firms.
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Figure 6: Adaptation to the Reform by Treatment Groups

Source: ECHP - Estimation Sample 2.
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Table 1: Health and changes in Perceived Job Security: OLS Results and Robustness Checks
- All Countries
Self-Assessed Healtht
Main Results
(1)
∆ Job Securityt

∗∗∗

0.022
(0.001)

∆ Job Securityt *Losst

Robustness Checks

(2)

(3)

(4)

(5)

0.001
(0.002)

-0.004
(0.005)

-0.001
(0.004)

-0.004∗∗
(0.002)

0.044∗∗∗
(0.003)

0.062∗∗∗
(0.008)

0.046∗∗∗
(0.004)

0.018∗∗∗
(0.004)

(∆ Job Securityt )2

0.001
(0.002)

(∆ Job Securityt *Losst )2

0.003
(0.002)

Losst

-0.006
(0.007)
0.037∗∗∗
(0.002)

Job Securityt
Healtht−1
Observations
Adjusted R2

0.634∗∗∗
(0.003)

0.634∗∗∗
(0.003)

0.634∗∗∗
(0.003)

0.634∗∗∗
(0.003)

0.634∗∗∗
(0.003)

214933
0.377

214933
0.378

214933
0.378

214933
0.378

214933
0.380

Source: ECHP - Estimation Sample 1 - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level. The controls
include the age, the age squared, dummies for marital status, children in the household, the
monthly wage (in log), the weekly working time, the contract type (permanent vs. temporary),
the region fixed-effects, country fixed-effects and changes from one year to the next in marital
status, in the household size, in the monthly wage (in log), in the weekly working time and in
the contract type. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively.
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Table 2: The Delalande Tax scheme
Worker’s age
50

51

52

53

54

55
3

56-57
3

58
3

59
3

More than 20 employees
Less than 20 employees

1
0.5

1
0.5

2
1

2
1

4
2

5
2.5

6
3

6
3

6
3

Jan 1993-Dec 1998

All firm sizes

1

1

2

2

4

5

6

6

6

After January 1999

More than 50 employees
Less than 50 employees

2
1

3
1

5
2

6
2

8
4

10
5

12
6

10
6

8
6

July 1987-June 1992
July 1992 - Dec. 1992

All firm sizes

Source: Legislative texts
Notes: For each age group, the table displays the tax due by the firm to the unemployment insurance system if it
lays the worker off. The tax is a function of previous wages, and is stated in months of gross wage.
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Table 3: The Rise in the Delalande Tax and Self-Assessed Health: Panel
Results
Self-Assessed Health
(1)
Population Effect

(2)

(3)

-0.048
(0.061)

-0.037
(0.070)

(4)

(5)

-0.074
(0.047)

Protected Workers:
Treatment Effect
Anticipation Effect

0.009
(0.078)

Total Effect

-0.021
(0.064)

Placebo Effect

0.009
(0.082)

Unprotected Workers:
Treatment Effect

-0.097
(0.061)

-0.147∗∗
(0.069)
-0.139∗
(0.071)

Anticipation Effect

-0.147∗∗
(0.061)

Total Effect
Placebo Effect
Observations
Individuals
Within R2

-0.058
(0.093)
4202
700
0.037

4202
700
0.037

4202
700
0.038

4202
700
0.038

1789
700
0.011

Source: ECHP - Estimation Sample 2 - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level. The
controls include the age squared, dummies for marital status, children in the household,
region fixed-effects, year fixed-effects and individual fixed-effects. *, **, *** indicate
significance at the 10%, 5% and 1% levels respectively.
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-0.063
(0.070)

-0.131∗
(0.079)
2895
491
0.011

Unprotected Workers - Total Effect

Observations
Individuals
Within R2

4202
700
0.003

-0.044
(0.063)

0.093
(0.067)

Stand.
Financial
Satisfaction
(3)

4201
700
0.001

0.008
(0.070)

0.067
(0.068)

Stand.
Housing
Satisfaction
(4)

4199
700
0.001

0.091
(0.063)

0.002
(0.063)

Stand.
Leisure
Satisfaction
(5)

2744
481
0.009

-0.093
(0.085)

0.075
(0.091)

Using
Spanish
Workers
(6)

3155
569
0.012

0.022
(0.072)

-0.037
(0.088)

Using
Italian
Workers
(7)

Source: ECHP - Estimation Sample 2 - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level. The controls include the age squared, dummies for marital status,
children in the household, region fixed-effects, year fixed-effects and individual fixed-effects. *, **, *** indicate significance at the 10%, 5% and 1% levels
respectively.

4199
700
0.001

-0.017
(0.066)

-0.060
(0.079)

Stand.
Job
Satisfaction
(2)

Protected Workers - Total Effect

Ruling out
35h
Workweek
(1)

Table 4: The Rise in the Delalande Tax and Self-Assessed Health: Ruling Out Confounding Factors

Table 5: The Rise in the Delalande Tax and Self-Assessed Health: Robustness Checks

(1)

BUC
Logit
(2)

High
Health Status
(3)

Protected Workers - Total Effect

-0.048
(0.064)

-0.042
(0.228)

-0.001
(0.036)

Unprotected Workers - Total Effect

-0.103∗
(0.061)

-0.522∗∗
(0.215)

-0.076∗∗
(0.035)

4202
700
0.038
-

14110
700
-1636.8
-

4202
700
0.014

OLS

Observations
Individuals
Adjusted R2
Log Pseudo-Likelihood
Within R2

Source: ECHP - Estimation Sample 2 - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level. The
controls include the age squared, dummies for marital status, children in the household,
region fixed-effects, year fixed-effects and individual fixed-effects (except in Column
(1)). The number of observations per individual increases artificially in the column (2)
because of the use of the “Blow-Up and Cluster” estimator (see Baetschmann et al.
(2015) for technical details). *, **, *** indicate significance at the 10%, 5% and 1%
levels respectively.
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Appendix
Figure A.1: Distribution of Changes in Perceived Job Security - Estimation Sample 1

Source: ECHP - Estimation Sample 1
Note: 45.70% of the estimation sample did not report change in job
security while 25.99% and 28.31% of the sample respectively reported
losses and gains in job security.
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Table A.1: Descriptive Statistics - Estimation Sample 1
Mean

SD

Outcomes:
Self-Assessed Health [1-5]

4.042

0.750

Perceived Job Security [1-6]

4.463

1.328

Individual characteristics:
Age

39.020

9.998

Female (%)

0.418

0.493

Married (%)

0.664

0.472

Separated (%)

0.013

0.112

Divorced (%)

0.045

0.3208

Widowed (%)

0.012

0.108

Never Married (%)

0.266

0.442

Job characteristics:
Personal Labour Income (log)

9.569

1.800

Weekly Working Hours

38.681

8.535

Geographic Composition:
France (%)

0.132

0.338

Italy (%)

0.142

0.349

The Netherlands (%)

0.120

0.325

Belgium (%)

0.068

0.252

Ireland (%)

0.049

0.217

Spain (%)

0.111

0.314

Portugal (%)

0.116

0.321

Finland (%)

0.056

0.229

Greece (%)

0.069

0.253

Denmark (%)

0.070

0.255

Austria (%)
Observations
Individuals

0.067
214,933
55,657

0.249
-

Source: ECHP - Estimation Sample 1 - Own Calculations.
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0.038∗∗∗
(0.006)

0.065∗∗∗
(0.007)

Loss in Job Security

0.042∗∗∗
(0.006)

0.000
(0.006)

25871
0.255

0.041∗∗∗
(0.009)

0.000
(0.006)

The Neth.
(3)

0.040∗∗∗
(0.008)

-0.004
(0.008)

14632
0.331

0.044∗∗∗
(0.012)

-0.004
(0.008)

Belgium
(4)

0.034∗∗∗
(0.009)

0.002
(0.008)

10612
0.243

0.031∗∗
(0.014)

0.002
(0.008)

Ireland
(5)

0.025∗∗∗
(0.006)

0.008
(0.006)

23829
0.163

0.016∗
(0.010)

0.008
(0.006)

Spain
(6)

0.028∗∗∗
(0.008)

0.000
(0.007)

25039
0.386

0.028∗∗
(0.012)

0.000
(0.007)

Portugal
(7)

0.031∗∗∗
(0.010)

0.008
(0.009)

11976
0.368

0.023
(0.015)

0.008
(0.009)

Finland
(8)

0.027∗∗∗
(0.008)

-0.003
(0.007)

14781
0.284

0.030∗∗
(0.012)

-0.003
(0.007)

Greece
(9)

0.051∗∗∗
(0.008)

-0.010
(0.008)

15051
0.298

0.062∗∗∗
(0.012)

-0.010
(0.008)

Denmark
(10)

0.077∗∗∗
(0.009)

-0.022∗∗
(0.009)

14301
0.351

0.099∗∗∗
(0.014)

-0.022∗∗
(0.009)

Austria
(11)

Source: ECHP - Estimation Sample 1 - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level. The controls include the age, the age squared, dummies for marital status, children in
the household, the monthly wage (in log), the weekly working time, the contract type (permanent vs. temporary), the region fixed-effects and changes from one year
to the next in marital status, in the household size, in the monthly wage (in log), in the weekly working time and in the contract type. *, **, *** indicate significance
at the 10%, 5% and 1% levels respectively.

0.013∗∗
(0.006)

0.021∗∗∗
(0.007)

Gain in Job Security

Implied Effect of:

30526
0.291

0.025∗∗∗
(0.010)

0.044∗∗∗
(0.011)

∆ Job Securityt *Losst

28315
0.253

0.013∗∗
(0.006)

0.021∗∗∗
(0.007)

∆ Job Securityt

Observations
Adjusted R2

Italy
(2)

France
(1)

Self-Assessed Healtht

Table A.2: Health and changes in Perceived Job Security: OLS and Ordered Logit Results - Per Country

Table A.3: Health and changes in Perceived Job Security: OLS Results - BHPS and SOEP
Self-Assessed Healtht
BHPS

∆ Job Security

(1)

(2)

(3)

(4)

0.019∗∗∗
(0.002)

0.001
(0.004)

0.040∗∗∗
(0.003)

0.000
(0.005)

0.039∗∗∗
(0.003)

∆ Job Security*Loss
∆ Health t − 1
Observations
Adjusted R2

SOEP

0.080∗∗∗
(0.008)

0.395∗∗∗
(0.003)

0.395∗∗∗
(0.003)

0.634∗∗∗
(0.004)

0.631∗∗∗
(0.004)

57968
0.298

57968
0.299

169792
0.336

169792
0.337

Source: BHPS and SOEP - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level.
The controls include the age, the age squared, dummies for marital status,
children in the household, the monthly wage (in log), the weekly working time,
the contract type (permanent vs. temporary), the region fixed-effects and
changes from one year to the next in marital status, in the household size, in
the monthly wage (in log), in the weekly working time and in the contract
type. *, **, *** indicate significance at the 10%, 5% and 1% levels respectively.
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Table A.4: Descriptive Statistics - Estimation Sample 2
Mean

SD

Outcomes:
Self-Assessed Health [1-5]

3.669

0.707

Perceived Job Security [1-6]

4.122

1.120

Individual characteristics:
Age

47.515

4.754

Female (%)

0.363

0.480

Married (%)

0.789

0.408

Separated (%)

0.007

0.081

Divorced (%)

0.103

0.304

Widowed (%)

0.026

0.158

Never Married (%)

0.076

0.265

Children in the HH (%)

0.269

0.443

Job characteristics:
Personal Labour Income (log)

9.173

0.539

Weekly Working Hours

36.507

15.923

Years of Experience

13.909

6.137

Treated Firms (%)
Observations
Individuals

0.527
4202
700

0.499
-

Source: ECHP - Estimation Sample 2 - Own Calculations.
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Table A.5: The Rise in the Delalande Tax and Perceived Job Security: Panel Results
Perceived Job Security
(1)
Population Effect

(2)

(3)

0.128∗∗
(0.055)

0.156∗∗
(0.061)

(4)

-0.018
(0.043)

Protected Workers:
Treatment Effect
Anticipation Effect

0.081
(0.070)
0.121∗∗
(0.055)

Total Effect
Unprotected Workers:
-0.152∗∗∗
(0.053)

Treatment Effect
Anticipation Effect

-0.168∗∗∗
(0.061)
-0.070
(0.064)
-0.126∗∗
(0.061)

Total Effect
Observations
Individuals
Within R2

4202
700
0.024

4202
700
0.024

4202
700
0.024

4202
700
0.023

Source: ECHP - Estimation Sample 2 - Own Calculations.
Notes: The standard errors in parentheses are clustered at the individual level.
The controls include the age squared, dummies for marital status, children in
the household, region fixed-effects, year fixed-effects and individual fixed-effects.
*, **, *** indicate significance at the 10%, 5% and 1% levels respectively.
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