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Abstract

This paper estimates the causal effect of perceived job insecurity – i.e. the fear of invol-

untary job loss – on health in a sample of men from 22 European countries. We rely on

an original instrumental variable approach based on the idea that workers perceive greater

job security in countries where employment is strongly protected by the law, and relatively

more so if employed in industries where employment protection legislation is more binding,

i.e. in industries with a higher natural rate of dismissals. Using cross-country data from the

2010 European Working Conditions Survey, we show that when the potential endogeneity

of job insecurity is not accounted for, the latter appears to deteriorate almost all health

outcomes. When tackling the endogeneity issue by estimating an IV model and dealing with

potential weak-instrument issues, the health-damaging effect of job insecurity is confirmed

for a limited subgroup of health outcomes, namely suffering from headaches or eyestrain

and skin problems. As for other health variables, the impact of job insecurity appears to be

insignificant at conventional levels.
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1 Introduction

There is evidence in the recent literature that losing one’s job has health-damaging effects1

which may go as far as inducing a higher risk of mortality.2 Although job loss is a highly

traumatizing event, it is fortunately not very frequent. In contrast, the fear of involuntary

job loss, i.e. perceived job insecurity, is likely to be much more widespread and one may

wonder whether its health impact is as negative as that of actual job loss.

This is an important question from a policy point of view since perceived job insecu-

rity has increased in a large number of industrialised countries over the past twenty years.

Following several downsizing episodes in the USA and in Europe, a widely shared view has de-

veloped according to which employment relationships have become more unstable than they

used to be. Internal labour markets characterised by long careers within firms (Doeringer

and Piore (1971)) have been undermined. Long-term employer-employee relationships have

declined (Cappelli (1999); Givord and Maurin (2004)) and the labour market seems to have

been increasingly working like a spot market (Atkinson (2001)). Correspondingly, the per-

ception of job insecurity has increased in most OECD countries since the 1990s (OECD

(2004)).

The importance of job insecurity for workers’ well-being has been underlined in the litera-

ture. Böckerman et al. (2011) provide evidence of a strong negative impact of job insecurity

on job satisfaction. This impact is actually much stronger than that of the actual type

of work contract held by workers – permanent vs. temporary – (Bardasi and Francesconi

(2004); Chadi and Hetschko (2013)). In a recent paper, Origo and Pagani (2009) have shown

that the level of job satisfaction of workers who do not experience job insecurity3 is not sta-

tistically different whether they have a permanent or a temporary contract. In contrast,

workers who feel that their job is insecure are significantly less satisfied than workers who

do not, whatever their type of work contract. This suggests that perceived job insecurity is

at least as important as the type of work contract in determining workers’ job satisfaction.

1See Eliason and Storrie (2009b), Eliason and Storrie (2009a) and Deb et al. (2011).
2See Sullivan and Von Wachter (2009) and Browning and Heinesen (2012).
3Workers are considered as not experiencing job insecurity if they report that it is not very likely or not

at all likely that they lose their job in the next 12 months.
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Since the latter has been shown to impact individual health (see Fischer and Sousa-Poza

(2009)), perceived job insecurity is also likely to be a key determinant of the health status –

potentially even more important than the actual type of work contract.

The literature in epidemiology, occupational psychology and public health has indeed

long suggested that job insecurity may be harmful to health because it increases stress

(Sverke and Hellgren (2002)). Psychologists have shown that the anticipation of a stressful

event represents an equally important or even greater source of anxiety than the event itself

(Lazarus and Folkman (1984)). Consistently, job insecurity appears to raise self-reported

general and psychological morbidity but also sickness absence and health service use – see

the review of the literature by Ferrie (2001). In particular, it is strongly associated with

specific symptoms such as eyestrain, skin and ear problems, stomach and sleep disorders

(Cheng et al. (2005)). It is also negatively correlated with mental health, as measured by a

30-item psychiatric morbidity scale and a subscale for depressive factors (Ferrie et al. (2005)).

However, evaluating the causal impact of job insecurity on health raises a challenge which

requires an adequate identification strategy. Perceived job insecurity is indeed likely to be

endogenous. If pessimistic individuals perceive higher job insecurity and, at the same time,

report a lower health status, results are likely to be biased. Reverse causality is also likely

to be a concern if unhealthy individuals are more likely to be employed in insecure (or, on

the contrary, more secure) jobs or if negative health shocks make individuals more likely to

fear that they could be fired. In all cases, standard OLS or probit estimates will be biased

and will only capture the mere correlation between health and job insecurity.

In this paper, we implement an original identification strategy based on an instrumental

variable approach in order to estimate the causal effect of job insecurity on health in a sample

of men from 22 European countries. We consider that workers are likely to feel more secure

with respect to their job if living in a country where employment is strongly protected by the

law, and relatively more so if employed in sectors where employment protection legislation

(EPL) is more binding. We thus instrument perceived job insecurity by the stringency of

the employment protection legislation in the country where the individual lives interacted

3



with the natural rate of dismissals in the sector where she is employed. This instrument

is valid if workers do not self-select into sectors-by-country on the basis of characteristics

correlated with their health. We show that this condition holds so that our instrument is

truly exogenous. Using cross-country data from the 2010 European Working Conditions Sur-

vey (European Foundation for the Improvement of Living and Working Conditions (2012)),

we show that when the potential endogeneity of job insecurity is not accounted for, the

latter appears to deteriorate almost all health outcomes (self-rated health, suffering from

back problems, muscular pain, headaches or eyestrain, stomach ache, depression or anxiety,

overall fatigue and insomnia). When tackling the endogeneity issue by estimating an IV

model and dealing with potential weak-instrument issues, the health-damaging effect of job

insecurity is confirmed for a limited subgroup of health outcomes, namely suffering from

headaches or eyestrain and skin problems. As for other health variables, the impact of job

insecurity appears to be insignificant at conventional levels.

Our paper contributes to the existing literature in several ways. To our knowledge, we

are the first to provide a causal estimate of the impact of perceived job insecurity on health.

Most of the literature on this topic estimates mere correlations. Part of it focuses on “at-

tributed” job insecurity as captured by atypical employment (i.e. temporary rather than

permanent work contracts) and finds no association between temporary work and general

health, but a positive correlation with ill mental health (Bardasi and Francesconi (2004)).

The largest strand in this literature deals with perceived job insecurity, as we do. A meta-

analysis conducted by Sverke et al. (2002) on 72 papers shows that both physical and mental

health are found to decrease as perceived job insecurity increases. However, the magnitude

of the effects appears to be ambiguous. On Taiwanese data, Cheng et al. (2005) find that job

insecurity is associated with poor self-rated health, with the coefficient being larger for men

than for women and, among women, for those employed in managerial and professional occu-

pations. Using a cross-national survey, László et al. (2010) find differences across countries :

job insecurity is associated with poor health in the Czech Republic, Denmark, Germany,

Hungary, the Netherlands and Poland while the correlation is insignificant in countries such

as Austria, France, Greece, Italy, Spain and Switzerland. In all cases, these papers esti-

mate multivariate linear or logistic models disregarding the possibility that job insecurity
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be endogenous. Mandal et al. (2011) use a different approach : they estimate a random-

effect model and use a lagged measure of job insecurity, arguing that this measure is not

endogeneous in their data. They find that subjective expectation of job loss is a significant

predictor of depression among older workers aged 55 to 65 years old. A few papers take into

account the fact that time-invariant omitted variables may bias their results and estimate

fixed-effect models. Using such an approach on Australian data, Green (2011) finds that

perceived job insecurity negatively affects mental health. On German data, Reichert and

Tauchmann (2012) try to tackle endogeneity issues by instrumenting job insecurity by recent

staff reductions in the company where the worker is employed. Thus doing, they show that

employees who are concerned about losing their jobs are less psychologically healthy than

those in secure jobs. One may wonder, however, whether staff reductions in the company

are really uncorrelated with psychological health conditional on job insecurity, which is a

necessary condition for their instrument to be exogeneous.

Another attempt to deal with endogeneity issues is made by Ferrie et al. (1995) in a study

considering the health impact of in-firm changes potentially incurring job insecurity. The

authors use the British Whitehall II sample and exploit the foreseen privatisation of the

Property Services Agency, which used to be part of the London-based civil service. More

specifically, they use a difference-in-difference approach and compare the health outcomes

of those workers who knew they would be affected by privatisation and a control group

of civil servants who knew they would not, before and after privatisation was announced.

This set-up allows them to estimate the effect of an exogenous shock on firm ownership and

organisation on health. The authors find major negative effects on a large range of health

outcomes for men, whereas health-damaging effects appear to be milder for women. They in-

terpret these results as providing evidence that job insecurity damages health since expected

privatisation must have been associated by civil servants to an increased risk of involuntary

job loss. However, Ferrie et al. (1998) show that this very episode of privatisation was as-

sociated with major organisational changes. More recent work by Rathelot and Romanello

(2012) considers the effect of an episode of major in-firm restructuration in French energy

utilities. They find that these restructurations have a strong negative effect on the mental

health conditions of the civil servants employed in these companies. As a consequence, using

anticipated privatisation as an exogenous shock does not permit to identify the effect of
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rising job insecurity – as opposed to anticipated organisational changes – on health.

We improve with respect to this literature in two respects. First, using an IV strategy

allows us to control for both time-invariant and time-varying omitted variables and/or re-

verse causality. Second, we are able to identify the causal impact of perceived job insecurity

as opposed to any organisational change since our instrument is strongly correlated with the

former while it has no reason to vary with firm organisation.

The rest of the paper is organised as follows. Section 2 presents our empirical strat-

egy. Section 3 describes the data that we use. Section 4 reports our results and Section 5

concludes.

2 Empirical Specification

We investigate the impact of perceived job insecurity on health. As a first step, we estimate

the following model by a standard probit4:

Health∗ijs = α + γJobInsijs +Xijsβ +Dj +Ds + uijs (1)

where Health∗ijs denotes the latent health status of individual i in country j and industry

s and is only observed as:

Healthijs = 1{Health∗
ijs>0} (2)

JobInsijs denotes the perceived job insecurity of individual i in country j and industry

s. Xijs is a vector of individual and firm characteristics. Dj and Ds are respectively country

and industry dummies and uijs is an error term.

In some specifications we control for working conditions and psychosocial environment char-

acteristics. The former capture adverse physical working conditions. The latter include

indicators of job strain (job pressure, decision latitude and skill discretion) consistent with

the Job Demand Control Model proposed by Karasek (1979) as well as a measure of Effort-

Reward Imbalance which may be an additional source of job strain according to Siegrist

(1996). Both working conditionsWorkCondijs and psychosocial work environment PsychoSocijs

4All health outcomes are binary variables. Further details are available in the data section.
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are indeed likely to be correlated with health and perceived job insecurity. If jobs which are

insecure are simply lousy jobs, they may also be characterised by bad working conditions and

high job strain. In that case, omitting the latter two variables generates an upward bias in

the estimate of γ. In order to control for both physical working conditions and psychosocial

work environment, we estimate the following equation :

Health∗ijs = α+ γJobInsijs +Xijsβ+µWorkCondijs +PsychoSocijsξ+Dj +Ds + vijs (3)

However, perceived job insecurity JobInsijs is likely to be endogeneous in which case the

probit estimate of γ is inconsistent. Endogeneity may arise either from omitted variable bias

or reverse causality. As job insecurity and health variables are both self-declared, our esti-

mates are biased if pessimistic individuals systematically tend to report higher job insecurity

and lower health status (and the reverse holds for optimistic individuals). Reverse causality

is another potential source of bias if unhealthy individuals are more likely to be employed in

more insecure (or more secure) jobs. This is also a concern if negative health shocks make

individuals fear that they could be fired.

In order to overcome potential endogeneity problems, we jointly estimate the following

IV system of 2 equations by conditional maximum likelihood:

Health∗ijs = α + γJobInsijs +Xijsβ +Dj +Ds + uijs (4)

JobInsijs = δEPRCj ∗DRs,USA +Xijsζ +Dj +Ds + ηijs (5)

where Health∗ijs is the latent health status and is only observed as a dichotomous variable

(see equation 2), JobInsijs is assumed to be continuous5, DRs,USA is the dismissal rate in

industry s in the USA and EPRCj denotes the employment protection legislation for regular

contracts and collective dismissals in country j. Equation (4) is the same as (1) and equation

5Our results are robust to dichotomising job insecurity – by opposing those who either disagree or strongly
disagreee with the idea that they may lose their job in the next six months and those who neither agree
nor disagree, agree and strongly agree with this statement – and running a 2SLS estimation of equation (4)
where dichotomised job insecurity is instrumented by EPRCj ∗DRs,USA.
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(5) is a linear regression with EPRCj ∗DRs,USA as the instrument.

The intuition behind the choice of the instrument is the following. Perceived job inse-

curity JobInsijs is likely to be higher in countries where employment protection legislation

EPRCj is less stringent.6 The index for employment protection legislation is provided by

the OECD – see Venn (2009) – and refers to the legislation regarding individual and collec-

tive dismissals of workers on regular labour contracts. An additional component of overall

employment protection legislation has to do with regulations of temporary work contracts.

We do not include it in our EPL index (and restrict our sample accordingly to permanent

workers) because it is not clear whether the rules restricting the use of temporary contracts

actually protect temporary workers or rather permanent ones, by making temporary work

either more costly or less convenient to use (OECD (2014)).

Of course, the stringency of employment protection legislation cannot be used, per se, as

an instrument since its variability would be very low and it would capture all heterogeneity

existing across countries. This is why we instrument job insecurity by the stringency of em-

ployment protection legislation EPRCj in the country where the individual lives interacted

with the extent to which EPL is binding in the sector where the individual is employed. As

is classical in the job and worker flow literature – see Bassanini et al. (2009) and Haltiwanger

et al. (2014) – we consider that EPL is particularly binding in sectors where the natural rate

of dismissal is high. We proxy the latter by the industry-level dismissal rate in the USA.

The reason for choosing this country as a benchmark is that EPL is almost nonexistent in

the USA – see Venn (2009) – so that the observed dismissal rates may be considered as

capturing the natural dismissal propensity in the corresponding industries.

Overall, the assumption underlying our instrument is that workers living in countries with a

strong employment protection legislation will feel comparatively more secure, as far as their

job is concerned, when employed in industries with a high natural rate of dismissal because

this is where the stringency of EPL makes more difference. Our instrument is valid if work-

ers do not self-select into sectors-by-country on the basis of characteristics which may be

6In contrast, Clark and Postel-Vinay (2009) suggest that employment protection legislation is negatively
correlated with the satisfaction with job security. According to them this negative correlation is due to the
fact that their satisfaction variable captures two components of job security : the probability of job loss and
the cost of it. The former decreases with EPL – which is consistent with our assumption – but the latter
strongly rises with EPL since finding a new job is quite harder in countries where employment is strongly
regulated.
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correlated with their health. We will provide evidence that this is not the case in Section 4.3.

Note that our instrument captures the risk of being dismissed which is likely to be a good

predictor of the perceived risk of losing one’s job, i.e. our job insecurity indicator. Finding

a good instrument would have been more complicated should our variable of interest have

been the individual’s satisfaction with her job security. The latter is indeed likely to be

determined not only by the risk of losing one’s job, but also by the expected level of un-

employment benefit and the probability of re-employment if dismissed. In the present case,

our job insecurity variable captures the perceived risk of dismissal which is easier to predict

since it does not depend on expectations about future well-being but only on the actual risk

of dismissal faced by the individual.

3 Data

3.1 Presentation of the sample

We use the fifth wave of the European Working Conditions Survey (EWCS). Since its launch

in 1990, the EWCS measures and monitors trends and changes in working conditions in Eu-

rope. It has been conducted every five years on a random sample of workers (salaried

employees and self-employed) in a growing number of European countries (from 12 in 1990

to 34 in 2010).

The European Foundation for the Improvement of Living and Working Conditions com-

missioned the fifth wave of the EWCS to be carried out in winter-spring 2010. Face-to-face

interviews were conducted with persons in employment in the 28 member states as well as

in Norway, Macedonia, Turkey, Albania, Kosovo and Montenegro. The questionnaire covers

issues such as employment status and the general job context : working time, work organisa-

tion, earnings and financial security, job insecurity, psychosocial work environment, work-life

imbalance and access to training. It also covers several aspects of health, well-being and psy-

chological conditions as well as demographic and socio-economic characteristics. Response

rates vary substantially across countries from 31.3% in Spain to 73.5% in Latvia with an
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average response rate of 44.2% across all countries – see the Fifth EWCS Technical Report

(2010). As underlined in the technical report, “EWCS had lower-than-desired response rates

particularly in countries reporting low response rates in similar random face-to-face social

surveys : Poland, Slovenia, the United-Kingdom, France, Belgium and the Netherlands”.

In the 2010 wave almost 44,000 workers were interviewed. The original sample included all

persons aged 15 and above who were resident in the country that was being surveyed and

who were in employment7 during the reference week.

Our empirical strategy uses the employment protection legislation index for individual

and collective dismissals of workers on regular work contracts (EPRC). This index is available

for only 22 countries (out of 34).8 Moreover, as it is defined only for individuals employed

with a regular contract in the business sector, we exclude from the sample self-employed

individuals, individuals working in non-business sectors9, as well as individuals who did not

have a regular work contract at the time of the survey. As is standard in the literature

– see OECD (2010) – we also exclude individuals working very short hours (less than 15

hours during the reference week). We further restrict our sample to men only since in our

data women are overrepresented in very small establishments (less than 5 employees)10 for

which the scope of employment protection legislation is reduced in most countries. Overall,

our final sample consists of 5,541 men across 22 countries. Once conditioning on having no

missing value on any dependent variable and/or covariate, our sample goes down to 4,749

observations for all health outcomes.

3.2 Variables

Perceived job insecurity is assessed by asking workers their opinion about the following state-

ment : “I might lose my job in the next 6 months”. Five answers are available ranging from

7Being in employment was defined as having done any work for pay or profit during the reference week
for at least one hour.

8The EPRC index is available for the following countries : Austria, Belgium, the Czech Republic, Ger-
many, Denmark, Spain, Finland, France, the United-Kingdom, Greece, Hungary, Ireland, Italy, the Nether-
lands, Norway, Poland, Portugal, the Slovak Republic, Sweden, Turkey, Slovenia and Estonia.

9Agriculture, mining and fuel are excluded too because of problems of data reliability, so that the sectors
included in our study correspond to sectors 15 to 74 in the NACE Rev. 1 classification.

10They have a 60% higher probability than men to be employed in very small establishments.
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“strongly agree” to “strongly disagree”.11 We standardise job insecurity to mean 0 and 1

standard deviation.

Measuring health using survey data is always a challenge. The EWCS questionnaire includes

a question on self-rated health where respondents are asked to rate their health on a 5-point

scale : very good, good, fair, bad or very bad. We dichotomise the responses into good

(very good and good) and bad health (fair, bad or very bad). There is evidence in the

literature that self-rated health is a good indicator of individual overall health (Ferrie et al.

(1995)). It has been found to be a good predictor of mortality even after controlling for

more objective measures of health (Idler and Kasl (1991); Idler and Benyamini (1997); Bath

(2003)). However, the probability of reporting good or bad health may suffer from individual

reporting heterogeneity (Etilé and Milcent (2006); Tubeuf et al. (2008)). This is why we

also use more objective measures of health capturing specific diseases or symptoms. In the

EWCS database, respondents are asked whether they have suffered over the last 12 months

from either backache, skin problems, muscular pain in shoulders, neck and/or upper limbs,

muscular pain in lower limbs, headache or eyestrain, stomach ache, cardiovascular diseases,

depression or anxiety, overall fatigue, or insomnia or general sleep difficulties. For each

above-mentioned health disorder, we build a corresponding dummy variable taking value 1

if the individual suffered from it, 0 otherwise.

We also use some information on individuals’ well-being. We build a dummy variable equal

to 1 if the individual answers “All the time”, “Most of the time” or “More than half of the

time” to at least one of the following assertions : “[Over the past two weeks] I have felt

cheerful and in good spirits”; “I have felt calm and relaxed”; “I woke up feeling fresh and

rested”; “My daily life has been filled with things that interest me”. Our well-being dummy

indicator is equal to 0 otherwise.

Our baseline specification includes a set of covariates capturing individual and firm char-

acteristics. Some specifications also control for working conditions and psychosocial work

environment.

Individual and firm characteristics include age (entered as a continuous variable), the pres-

11This is a standard way to measure perceived job insecurity in the literature. For example, in the Karasek’s
Job Content Questionnaire (JCQ), job insecurity is measured on a 4-point scale by the proposition “My job
is secure”, where response categories range from “strongly agree” to “strongly disagree” (Karasek et al.
(1998)).
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ence of a spouse or partner in the household, occupation12 (managers and professionals,

technicians and supervisors, white collars, blue collars) and education13 (higher education,

secondary education, below secondary). As the income variable in the EWCS has many

missing values and is not quite reliable, we use a question on the “household’s ability to

make ends meet given its total monthly income”. We build a dummy variable equal to 1

if individuals report that their household makes ends meet “with some difficulty”, “with

difficulty” or “with great difficulty”, and equal to 0 otherwise. We interpret this indicator

as a measure of households’ deprivation. We also use a question reporting whether the in-

dividual was unemployed immediatly before this job (dummy variable equal to 1 if so, 0

otherwise), information on establishment size (five classes) and the presence of an employee

representative at the workplace (dummy variable equal to 1 if so, 0 otherwise).

Working conditions are captured by an index taking values 0 to 10, where 10 denotes adverse

working conditions. It is the normalised sum of 15 dummy variables taking value 1 if the

individual is exposed half of the time or more to a given working condition, and 0 otherwise.

The 15 working-condition components are : being exposed to vibrations from hard tools or

machinery; to noise so loud that one would have to raise one’s voice to talk to people; high

temperatures which make one perspire even when not working; low temperatures whether in-

doors or outdoors; breathing in smoke, fumes, powder or dust; in vapors such as solvents and

thinners; handling or being in skin contact with chemical products or substances; breathing

tobacco smoke from other people; handling or being in direct contact with materials which

can be infectious, such as waste, bodily fluids, laboratory materials; having a job that in-

volves tiring or painful positions; lifting or moving people; carrying or moving heavy loads;

standing; performing repetitive hand or arm movements; handling angry clients or patients.

As for psychosocial work environment characteristics, they are measured through a series of

indicators adapted from the Job Content Instrument of Karasek (Karasek (1979)) and the

Effort-Reward Imbalance Questionnaire (Siegrist (1996)). These indicators include job pres-

sure, decision latitude, skill discretion and reward, and are measured as follows. Job pressure

is built out of three components : not having enough time to get the job done (measured on

a 5-point scale where response categories range from “always” to “never”), working at high

speed (7-point scale ranging from “all the time” to “never”), and working to tight deadlines

12Based on the 1988 International Standard Classification of Occupations (ISCO 88).
13Based on the International Standard Classification of Education (ISCED).
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(7-point scale ranging from “all the time” to “never”). We combine the responses into a

summary scale and normalise it to [0;10], where 10 denotes high job pressure. We then

divide the scale into tertiles, i.e low job pressure, moderate job pressure and high job pres-

sure. A measure of decision latitude is obtained using three dummy variables : the ability

to choose or change the order of tasks, the methods of work and the speed or rate of work

(all variables taking value 1 if the individual has control over the corresponding decision, 0

otherwise). We combine the responses into a summary scale, normalise it to [0;10], where

10 denotes high decision latitude, and divide it into tertiles. Skill discretion is measured

by a single question asking whether one’s job involves learning new things (dummy variable

equal to 1 if so, 0 otherwise). Finally, workers’ reward is assessed by two questions : being

well paid to do one’s work (measured on a 5-point scale where response categories range

from “strongly disagree” to “strongly agree”); having a job that offers good prospects for

career advancements (5-point scale ranging from “strongly disagree” to “strongly agree”).

Responses are summed into a summary scale that is normalised to [0;10] and divided into

tertiles.

3.3 Instrument

We instrument perceived job insecurity by the stringency of employment protection legisla-

tion EPRC in the country where the worker lives interacted with the US rate of dismissals

in the industry where he is employed. We borrow US dismissal rates from Bassanini and

Garnero (2013). Their database contains dismissal rates over 1996-2006 and uses an industry

classification that can be matched, at a sufficiently disaggregated level, to the Nace Rev. 1

classification used in the EWCS. To capture the natural dismissal propensity at the industry

level, we compute a quantitative indicator equal to the average US industry dismissal rate be-

tween 2000 and 2006.14 Overall, we have information on 23 industry-level US dismissal rates.

Data on employment protection legislation are provided by the OECD. The EPRC index

that we use refers to the legislation regarding individual and collective dismissals of workers

on regular labour contracts and varies at the country level. As regards individual dismissals,

it is built out of information on notification procedures, delays before the notice period can

14Following the evidence provided by Bassanini et al. (2009), we assume that the natural dismissal propen-
sity in the USA is stable over time and we average it over a complete cycle, 2000-2006.
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start, the length of the notice period and size of severance payments, the circumstances

under which a dismissal is considered unfair and compensation and extent of reinstatement

following unfair dismissal. Regarding collective dismissals, the index takes into account the

number of workers above which dismissals are considered as collective as well as additional

notification and delay requirements and other special costs to employers.15 The theoretical

value of the EPRC index varies from 0 to 6 (where 6 is the most stringent legislation).16 The

list of industries and countries that we use, together with the US sectoral dismissal rates

and the national EPRC indices can be found in Appendix Table A.4.

3.4 Descriptive statistics

Figure A.1 and Tables A.1, A.2 and A.3 provide the descriptive statistics for our sample.

As shown in Figure A.1, 32% of the workers strongly disagree with the statement that they

might lose their job in the next six months, while 34% simply disagree, 18% neither agree

nor disagree, 12% agree and 4% strongly agree. In the sample, the average age is 41 years

old, 71% of our individuals live with a spouse or partner, and 35% report having difficulties

to make ends meet. 7% report having had a period of unemployment immediately before

their current job, and 48% have an employee representative at their workplace. A majority

of workers in our sample (61%) are employed in establishments with less than 50 employees,

while only 9% are employed in large establishments (more than 500 employees). While 78%

of individuals declare being in good health (good or very good self-rated health), we do

see a number of health disorders – see Table A.2. 47% of workers report suffering from

backache, 43% from muscular pain in upper limbs, 30% from muscular pain in lower limbs,

34% from headache or eyestrain, 34% from overall fatigue and 18% from insomnia or sleep

difficulties. However, fewer workers report suffering from skin problems (8%), stomach ache

(12%), cardiovascular diseases (5%), or depression or anxiety (8%). 93% of the individuals

in the sample experienced well-being the week preceding the interview. We also control for

the industry where the worker is employed. The largest proportions of respondents are found

in the construction sector (15%), in renting and business activities (10%) and in retail trade

15Further details on the construction of the employment protection index can be found in Venn (2009).
16The EPRC index that we use refers to year 2008. We pre-date it because, over the period under study,

a number of EU countries implemented reforms of employment protection legislation. Given that it takes a
while for employees to understand how the new rules really work, people tend to base their expectations on
prior information.
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(10%) – see Table A.3. We also provide a country-by-country breakdown of our sample.

Belgium, France and Germany are the most represented countries and Ireland is the country

with fewest respondents.

4 Results

4.1 Probit estimates

Probit estimates of equations (1) and (3) are reported in Table 1. Each line presents the

point estimate (resp. standard error) of perceived job insecurity (γ̂) for a different health

outcome.17 In column 1 we only control for individual and firm characteristics, i.e. age, ed-

ucation, occupation, marital status, difficulties to make ends meet, period of unemployment

immediatly before current job, establishment size, presence of an employee representative

in the establishment where the person is employed, industry and country dummies. Job

insecurity appears to be positively correlated with all health disorders in our data except

skin problems and cardiovascular diseases. In particular, it is associated with a long series

of physical troubles (back problems, muscular pain, headaches or eyestrain, stomach ache)

as well as with depression or anxiety, overall fatigue and insomnia, all of these at the 1%

significance level. When computing average marginal effects18, we find that the impact of

a one-standard-deviation increase in job insecurity on the probability of reporting health

disorders ranges from 1.9% for stomach ache to 4.2% for muscular pain in upper limbs. Un-

surprisingly, job insecurity is also associated with poorer self-rated health. Coefficients in

Table 1 imply that when job insecurity increases by 1 standard deviation, the probability of

reporting bad self-rated health increases by 3% on average in our sample. Beyond its health-

damaging effect, we also find that job insecurity decreases the probability of reporting at

least one dimension of well-being over the past two weeks (either feeling cheerful or relaxed

17The point estimates and standard errors on individual and firm controls are reported in Appendix Ta-
ble A.5 for one particular health outcome, namely self-rated health. As could be expected, age is negatively
correlated with self-rated health. When controlling for education, occupation does not appear to be sig-
nificantly correlated with health. Living with a spouse or partner, establishment size and the presence of
employee representatives in the establishment do not seem to significantly affect self-rated health either. In
contrast, having problems to make ends meet is associated with poorer self-rated health which is unsur-
prising if this variable captures to some extent low income levels. Suprisingly enough, being unemployed
immediately before the current job is associated with better health (at the 10% significance level).

18Average marginal effects are computed by first calculating the marginal effect for each observation and
then averaging over the entire sample.
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or rested or having an interesting life). So, job insecurity appears to be uniformly harmful

to health and to our measure of well-being.

Results are very similar when controlling for bad physical working conditions – see col-

umn (2). Whatever the health outcome or well-being variable we consider, the point estimate

on job insecurity is slightly lower than when we do not include any indicator of working con-

ditions. However, its magnitude remains in the same range as in column (1) and it is highly

significant at conventional levels, except for skin problems and cardiovascular diseases. The

same pattern of results is also found when adding psychosocial factors to our specification –

see column (3). A one-standard-deviation increase in job insecurity increases the probability

of reporting bad self-rated health by 1.9%.19

Overall, the results from these simple probit estimates are consistent with most findings

in the literature suggesting that job insecurity is associated with ill physical and mental

health and with lower well-being (Ferrie (2001)).

4.2 IV estimates

4.2.1 Baseline estimates

However, as mentioned in section 2, job insecurity is likely to be endogenous both because

of potential omitted variable bias and of reverse causality. In order to deal with this issue,

we estimate an instrumental variable probit in which JobInsijs is instrumented by the strin-

gency of employment protection legislation in the country where worker i lives interacted

with the natural rate of dismissals in the industry where he is employed. Results obtained

when estimating equation (5) are reported in Table 2.20 As expected, we find that workers

living in countries with more strigent EPL feel comparatively less insecure when employed

19The point estimates and standard errors on working conditions and psychosocial work environment
characteristics are reported in Appendix Table A.5 for one specific health outcome – i.e. self-rated health.
Unsurprisingly, bad working conditions deteriorate self-rated health. Low job pressure is associated with
better health than high job pressure. As suggested by Siegrist (1996), higher rewards for given effort levels
are important to workers’ well-being and they appear to be correlated with better self-rated health. The
same holds for high decision latitude which appears to be positively correlated with self-reported health.

20Equation (5) is jointly estimated with equation (4). The estimates shown in Table 2 are obtained when
the health outcome on the left-hand side of equation (4) is self-rated health. The coefficients and standard
errors on all control variables are reported in Appendix Table A.6. All standard errors are clustered at the
country*industry level (466 clusters).
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in sectors characterised by a high natural rate of dismissals. When controlling for both bad

working conditions and psychosocial work environment, the estimates yield very similar re-

sults.

When instrumenting job insecurity, our estimates21 of equation (4) suggest that it does

damage a limited number of health outcomes – see Table 3. Results in column (1) show

that job insecurity increases the probability of reporting poor self-rated health and this ef-

fect is significant at the 5% level. It also raises the frequency of a couple of more specific

health symptoms, namely skin problems and headaches and/or eyestrain – with both point

estimates significant at the 1% level.22 Surprisingly, overall fatigue seems to decrease with

job insecurity, although the effect is not highly significant in all specifications. As regards

the other health outcomes, the coefficients of job insecurity are not statistically significant.

As evidenced in columns (2) and (3), these findings are robust to controlling for working

conditions and/or psychosocial work environment : the point estimates remain stable across

specifications.

One concern with these results is that the point estimates reported in Table 3 are much

larger than those estimated by naive probit23 and the corresponding standard errors are also

quite large.24 This increase in the coefficients when estimating the IV model may, of course,

be due to the combined outcome of many potential sources of endogeneity. Measurement

21All standard errors are clustered at the country*industry level.
22These results are robust to removing one country at a time from our sample. When doing so, the point

estimates remain in the same order of magnitude – ranging from 0.719 to 0.926 for skin problems and from
0.629 to 0.871 for headaches and/or eyestrain and significant at the 1% level. The same holds for self-assessed
health with coefficients ranging from -0.606 to -0.911 – significant at the 5% level – except when removing
Slovenia, Denmark or Finland in which case the point estimates get lower (around -0.500) and are no longer
significant at conventional levels. The fact that our results are not quite as robust for self-assessed health
as for skin problems and headaches/eyestrain will be confirmed lower down in this section when estimating
weak-instrument-robust confidence intervals.

23This increase in the coefficients does not seem to be due to the estimation method that we use : when
estimating our model by 2SLS the coefficients we obtain are in the same range of magnitude as the average
marginal effects corresponding to the point estimates presented in Table 3. Results are available upon
request.

24Note that, using our complete specification, the coefficients estimated for self-rated health, skin problems
and headaches/eyestrain are significantly different from those estimated by probit since the confidence inter-
vals do not overlap. For self-rated health, the confidence interval of the IV estimate is [-1.227;-0.252] whereas
it is [-0.122;-0.031] for the probit estimate. For skin problems the corresponding intervals are [0.512;1.213]
and [-0.040;0.079]. For headache/eyestrain, they are [0.449;1.138] and [0.035;0.115]. In contrast, for overall
fatigue, the IV and probit estimates are not statistically different.
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error may be one of those (Card (2001)). Another source of endogeneity may also arise from

unhealthy individuals self-selecting into more secure jobs, in which case the naive probit

coefficients would underestimate the true health effect of job insecurity.

However, one could also worry that our large IV estimates be due to a weak instrument

problem since the F-test of the exluded instrument in equation (5) is slightly below 10.25 To

tackle this issue, we derive weak-instrument-robust confidence intervals for the impact of job

insecurity on each of our health outcomes. In doing this, we follow the method proposed by

Boeri et al. (2012) who extend to non-linear models the reduced-form approach developed

by Angrist and Krueger (2001) and Chernozhukov and Hansen (2008) for linear models.

More specifically, as suggested by Boeri et al. (2012), we first define A as a wide enough

range of potential values for γ in equation (4). For each a ∈ A, we rewrite equation (4) as

follows :

Health∗ijs = α + (γ − a)JobInsijs + aJobInsijs +Xijsβ +Dj +Ds + uijs (6)

We then replace the first instance of JobInsijs by its expression in equation (5) :

Health∗ijs = α + δ(γ − a)EPRCj ∗DRs,USA + aJobInsijs +Xijs[ζ(γ − a) + β]

+Dj +Ds + (γ − a)ηijs + uijs (7)

We then estimate equation (7) as a constrained probit, forcing the coefficient of the en-

dogenous variable JobInsijs to equal a. By doing so, the endogeneity of JobInsijs becomes

irrelevant for the consistent estimation of δ(γ − a). In such a modified reduced-form equa-

tion, the usual test statistics for the significance of δ(γ− a) tests the null γ = a (conditional

on δ 6= 0). Iterating over several values of a allows constructing a confidence interval for γ

that is robust to weak instruments since it does not use information about the strength of

the correlation between the instrument and the endogenous variable.

In practice, we proceed as follows :

25For all health outcomes, the F-test of the excluded instrument is about 9 in the baseline specification, 9
when controlling for working conditions and 11 when controlling both for working conditions and psychosocial
factors.
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1. We set A as the set of real numbers in [m1;m2]
26, spaced 0.01.

2. We estimate equation (7) for each a ∈ A and retain the z-statistics for δ(γ − a).27

3. We construct the 1 − p confidence interval as the set of a’s such that the z-statistics is

smaller than c(1− p) where c(1− p) is the (1− p)th percentile of a χ2
1 distribution.

Applying this procedure yields a 95% confidence interval for γ. For headaches or eye-

strain, this interval is [0.37;2.46] which has to be compared to the narrower interval [0.45;1.14]

derived from the usual maximum likelihood asymptotics. As regards skin problems the cor-

responding intervals are [0.1;2.66] and [0.51;1.21]. What matters here is that, for both health

outcomes, the intervals only contain strictly positive values, which confirms that the positive

impact of job insecurity on headache and/or eyestrain and skin problems that we estimate is

robust to potentially weak instruments. In contrast, for all other health outcomes – includ-

ing self-rated health and overall fatigue – the weak-instrument-robust confidence intervals

systematically contain 0 so that the impact of job insecurity is not significant at conventional

levels when estimated in this conservative way.

Overall, this method allows us to derive weak-instrument-robust confidence intervals from

reduced-form estimates. The price to pay for this is that we cannot derive precise point esti-

mates for the impact of job insecurity on health outcomes since the corresponding confidence

intervals are very large. In contrast, it allows us to claim with a high degree of confidence

that job insecurity has a positive causal impact on the probability of reporting headaches

and/or eyestrain and skin problems.

4.3 Robustness checks

One may worry that unhealthy workers might self-select into low-dismissal industries and

that this selection pattern may vary according to country-specific levels of EPL. If this

were the case, our instrument would no longer be valid since the identifying assumption

26For each health outcome, we choose [m1;m2] so that it contains a wide enough range of potential values
for γ. For headaches and/or eyestrain it is set, for example, to [-1;2.5].

27Note that under the null, the term (γ− a)ηijs disappears from equation (7), thus simplifying its estima-
tion.
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– according to which workers do not self-select into sectors-by-country on the basis of a

characteristic correlated with health – would not hold anymore. In order to test for this, we

estimate the following equation :

HighDismissijs = λ+ ξHealthijs + ψHealthijs ∗ EPRCj +Xijsθ +Dj + υijs (8)

where HighDismissijs is a dummy variable equal to 1 if worker i is employed in a high-

dismissal industry and 0 otherwise. Other variables are defined as in Section 2. We use

different definitions of high-dismissal industries : industries with dismissal rates higher than

(i) the median, (ii) the third quartile and (iii) the upper decile. Whatever the threshold we

use for defining high-dismissal industries and whether or not we control for job insecurity in

the regression, ψ̂ is never significant at conventional levels.28 This suggests that workers do

not self-select into industries on the basis of their health status in a different way according

to the level of EPL in their home country. Hence, our IV is valid to uncover the causal

impact of job insecurity on health.

Another concern has to do with potential sample selection bias. If high-dismissal in-

dustries tend to rely more on temporary contracts in high-EPL countries in order to meet

their needs in terms of labour force turnover, a disproportionate part of their workforce will

be left out of our sample to the extent that we exclude temporary workers. If unhealthy

workers are more likely to be employed on temporary contracts than healthy ones, workers

employed in high-dismissal/high-EPL sectors*countries in our sample are likely to enjoy a

better health status than those employed in high-dismissal/low-EPL sectors*countries. To

the extent that our instrument predicts a lower job insecurity for workers employed in high-

dismissal/high-EPL sectors*countries, we may overestimate the negative health impact of

job insecurity. We check that the probability of being employed on a temporary contract

is not higher in high-dismissal/high-EPL sectors*countries than in high-dismissal/low-EPL

sectors*countries. On the sample of permanent and temporary workers, we regress the

28When high-dismissal industries are defined as industries with dismissal rates higher than the median,
the point estimate of ψ̂ is -0.071 – with standard error 0.061 – when controlling for firm and individual
characteristics along with working conditions and psychosocial factors. When adding job insecurity as an
additional control, the point estimate of ψ̂ is -0.074 with standard error 0.061.
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probability of holding a temporary contract on the EPRCj ∗ DRs,USA interaction.29 The

coefficient on the interaction term is insignificant with a point estimate of 0.058 (standard

error : 0.070), which suggests that our results are unlikely to be driven by selection bias due

to the exclusion of temporary workers.

Our results derive from estimates run on a sample of workers aged 15 years old and above.

However, senior workers may overreact to job insecurity since in most countries, their prob-

ability to get back to employment if dismissed is lower than for younger workers (OECD

(2011)). In this case, one could be afraid that our results be driven by a particularly strong

effect of job insecurity on health for this specific age group. We check that our findings are ro-

bust to the exclusion of older workers by re-running our complete IV estimates30 on the group

of prime-age workers (aged 25 to 59). The results are virtually unchanged.31 Unfortunately,

we cannot run similar estimates on the younger and older age groups since the number of

observations is too low (294 and 215 respectively) to allow us to properly estimate our model.

Controlling for a measure of income when explaining individual health differences is

standard in the literature (Lundborg (2013)). Given the scarce quality of income data in

the European Working Conditions Survey, we use information on “problems to make ends

meet” as an alternative in our baseline specification. However, one could be concerned that

this variable might be endogenous if unhealthy workers have got problems making a living.

In order to make sure that this does not generate a bias in our estimates, we re-estimate our

complete IV specification dropping this covariate. The results are essentially unaffected.32

5 Conclusion

In this paper, we provide evidence of the causal effect of perceived job insecurity on various

health outcomes in a sample of men from 22 European countries. We instrument perceived

29This specification includes controls for individual and firm characteristics together with working condi-
tions and psychosocial factors, as well as country and industry dummies.

30This specification includes controls for individual and firm characteristics together with working condi-
tions and psychosocial factors, as well as country and industry dummies.

31The point estimates (resp. standard errors) are -0.869 (0.173) for self-rated health, 0.839 (0.219) for skin
problems and 0.800 (0.190) for headaches and eyestrain.

32The point estimates (resp. standard errors) of the job insecurity variable are -0.735 (0.250) for self-rated
health, 0.855 (0.179) for skin problems and 0.788 (0.176) for headaches and eyestrain.
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job insecurity by the stringency of employment protection legislation in the country where

the individual lives interacted with the natural rate of dismissals in the industry where he

is employed. Using cross-country data from the 2010 European Working Conditions Survey,

we show that when the potential endogeneity of job insecurity is not accounted for, the

latter appears to deteriorate almost all health outcomes (self-rated health, suffering from

back problems, muscular pain, headaches or eyestrain, stomach ache, depression or anxiety,

overall fatigue and insomnia). When tackling the endogeneity issue by estimating an IV

model and deriving weak-instrument-robust confidence intervals, findings are more mixed.

The health-damaging effect of job insecurity is confirmed for a limited subgroup of health

outcomes, namely the probability of suffering from headaches or eyestrain and skin problems.

In contrast, the impact of job insecurity on other health variables comes out as insignificant.

Our results are robust to controlling for individual and firm characteristics but also for ad-

verse working conditions and psychosocial environment characteristics.

The method that we use does not allow us to derive precise point estimates. However, we

show that the fear of involuntary job loss has clear worsening effects on two specific health

disorders, i.e. headaches and/or eyestrain and skin problems. As regards other health out-

comes, job insecurity does not seem to have any significant impact. This could suggest

that feeling insecure with respect to one’s job is not quite as bad for health as losing it.

However, let us underline that the method that we use to derive weak-instrument-robust

confidence intervals is extremely conservative, so that our results cannot be interpreted as

ruling out any damaging impact of job insecurity on those outcomes. Moreover, we only

capture short-term effects here, so that we cannot exclude that job insecurity might have a

more negative impact in the longer-run if its health-damaging effects cumulate over the years.

The health-damaging effects that we find for a couple of health outcomes raise the issue

of the mechanisms through which perceived job insecurity affects both mental and physical

health. The psychology literature has long emphasised the role of stress. Another (com-

plementary) explanation might be that workers who are afraid of losing their job tend to

increase precautionary savings and hence reduce investments, in particular in health. The

lack of information about health consumption in our data does not allow us to test such a
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hypothesis. Moreover, it is unclear how relevant this mechanism may be since time is one

of the most important inputs in health investments. In any case, investigating the conse-

quences of job insecurity for health investments would be extremely valuable and improve

our understanding of the mechanisms through which the fear of job loss deteriorates health.

Whatever the mechanism through which perceived job insecurity affects health, this effect

is likely to be stronger for workers with low employability, i.e with a low probability of finding

a new job if losing the current one. According to Green (2011) employability is indeed a

key determinant of the impact of job insecurity upon job satisfaction. Unfortunately, the

information available in the EWCS database does not allow us to tackle this issue properly.

A promising avenue for future research would consist in investigating the potential role

of employability on the health-damaging effects of perceived job insecurity using reliable

measures of employability.
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Figure A.1: Descriptive statistics : Job insecurity distribution.
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Table 1: Probit model : Coefficients of job insecurity

Health outcome Baseline Baseline Baseline
+Working conditions +Working conditions

+Psychosocial factors
(1) (2) (3)

Self-rated health -.116*** -.110*** -.077***
(.023) (.023) (.023)

Backache .095*** .084*** .068***
(.020) (.020) (.021)

Skin problems .042 .033 .019
(.029) (.029) (.030)

Muscular pain in upper limbs .114*** .105*** .084***
(.020) (.020) (.021)

Muscular pain in lower limbs .073*** .061*** .047**
(.021) (.021) (.022)

Headaches, eyestrain .096*** .091*** .075***
(.020) (.020) (.020)

Stomach ache .098*** .096*** .081***
(.025) (.025) (.025)

Cardiovascular diseases -.009 -.014 -.026
(.039) (.039) (.040)

Depression, anxiety .181*** .173*** .147***
(.029) (.029) (.029)

Overall fatigue .095*** .087*** .062***
(.021) (.021) (.021)

Insomnia, sleep difficulties .133*** .127*** .104***
(.023) (.023) (.023)

Well-being -.156*** -.153*** -.128***
(.030) (.030) (.031)

Observations 4,749 4,749 4,749

Notes : (1) *** : significant at the 1% level, ** : significant at the 5% level, * : significant at the
10% level. (2) Robust standard errors in parentheses. (3) Baseline specifications include controls for
individual and firm characteristics : age, education, occupation, marital status, difficulties to make
ends meet, period of unemployment immediately before this job, establishment size, presence of an
employee representative in the establishment where the person is employed, industry and country
dummies. (4) Working conditions is a summary indicator of 15 adverse working conditions. (5)
Psychosocial factors include job pressure, decision latitude, skill discretion and reward.
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Table 2: Instrumenting perceived job insecurity

Dependent variable : Job insecurity Baseline Baseline Baseline
+Work. cond. +Work. cond.

+Psychosoc. fact.
(1) (2) (3)

Country-specific EPRC
Sectoral US dismissal rate -.087*** -.088*** -.096***

(.029) (.029) (.028)

Controls for individual & firm characteristics yes yes yes
Controls for working conditions no yes yes
Controls for psychosocial factors no no yes
Observations 4,749 4,749 4,749

Notes : (1) The results shown here are obtained when estimating equation (5) – jointly with
equation (4) – by conditional maximum-likelihood. The estimates are obtained when the health
outcome on the left-hand side of equation (4) is self-rated heath. (2) *** : significant at the
1% level, ** : significant at the 5% level, * : significant at the 10% level. (3) Standard errors
in parentheses clustered at the country*industry level. (4) EPRC denotes employment protection
legislation (5) Individual and firm characteristics include age, education, occupation, marital status,
difficulties to make ends meet, period of unemployment immediately before this job, establishment
size, presence of an employee representative in the establishment where the person is employed,
industry and country dummies. (6) Working conditions is a summary indicator of 15 adverse
working conditions. (7) Psychosocial factors include job pressure, decision latitude, skill discretion
and reward.
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Table 3: IV coefficients of job insecurity

Health outcome Baseline Baseline Baseline
+Working conditions +Working conditions

+Psychosocial factors
(1) (2) (3)

Self-rated health -.689** -.734*** -.740***
(.311) (.278) (.249)

Backache .178 .224 .207
(.488) (.465) (.426)

Skin problems .888*** .899*** .862***
(.165) (.152) (.179)

Muscular pain in upper limbs -.201 -.141 -.123
(.516) (.499) (.453)

Muscular pain in lower limbs .263 .311 .224
(.523) (.505) (.476)

Headaches, eyestrain .821*** .831*** .794***
(.177) (.167) (.176)

Stomach ache .614 .627* .580
(.394) (.382) (.382)

Cardiovascular diseases -.667 -.623 -.699
(.526) (.581) (.465)

Depression, anxiety -.409 -.393 -.377
(.542) (.564) (.548)

Overall fatigue -.613** -.589* -.558*
(.308) (.318) (.310)

Insomnia, sleep difficulties -.071 -.042 -.041
(.551) (.552) (.498)

Well-being .077 .012 .011
(.880) (.885) (.854)

Observations 4,749 4,749 4,749

Notes : (1) The results shown here are obtained when estimating equation (4) – jointly with
equation (5) – by conditional maximum-likelihood. (2) *** : significant at the 1% level, ** :
significant at the 5% level, * : significant at the 10% level. (3) Standard errors in parentheses are
clustered at the country*industry level. (4) Baseline specifications include controls for individual
and firm characteristics : age, education, occupation, marital status, difficulties to make ends meet,
period of unemployment immediately before this job, establishment size, presence of an employee
representative in the establishment where the person is employed, industry and country dummies.
(5) Working conditions is a summary indicator of 15 adverse working conditions. (6) Psychosocial
factors include job pressure, decision latitude, skill discretion and reward.
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Table A.1: Descriptive statistics : Individual and firm characteristics, working conditions
and psychosocial factors.

Mean Standard deviation
(1) (2)

Job insecurity (standardised) 0 (1)
Age 40.93 (11.09)
Education

Higher education .29 (.45)
Secondary education .66 (.47)
Below secondary .05 (.22)

Occupation
Managers and professionals .17 (.38)
Technicians and supervisors .14 (.35)
White collars .18 (.38)
Blue collars .51 (.50)

Marital status
Lives with a spouse or partner .71 (.45)

Difficulties to make ends meet .35 (.48)
Establishment size

Less than 10 employees .28 (.45)
Betweeen 10 and 49 employees .33 (.47)
Between 50 and 99 employees .12 (.32)
Between 100 and 499 employees .17 (.38)
More than 500 employees .09 (.29)

Period of unemployment immediatly before this job .07 (.26)
Presence of an employee representative .48 (.50)
Bad working condition index (0 to 10) 3.24 (2.90)
Job pressure index (0 to 10) 4.45 (2.42)
Decision latitude index (0 to 10) 6.48 (3.94)
Reward index (0 to 10) 5.05 (2.32)
Skill discretion .71 (.45)

Observations 4,749 4,749

Notes : (1) Standard deviations in parentheses.
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Table A.2: Descriptive statistics : Health variables.

Mean Standard deviation
(1) (2)

Good self-rated health .78 (.41)
Backache .47 (.50)
Skin problems .08 (.27)
Muscular pain in upper limbs .43 (.50)
Muscular pain in lower limbs .30 (.46)
Headache, eyestrain .34 (.47)
Stomach ache .12 (.32)
Cardiovascular diseases .05 (.21)
Depression, anxiety .08 (.27)
Overall fatigue .34 (.47)
Insomnia, sleep difficulties .18 (.39)
Well-being .93 (.25)

Observations 4,749 4,749

Notes : (1) Standard deviations in parentheses. (2) All variables are binary so that the mean can
be interpreted as the average frequency in the sample.
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Table A.3: Descriptive statistics : Countries and industries.

Country Frequency(%) Industry Frequency(%)

Austria 3.35 Food and beverages 3.92
Belgium 13.86 Textiles, wearing app. and leather 1.45
Czech Republic 2.80 Wood and wood products 1.20
Denmark 4.63 Paper, printing and publishing 2.13
Estonia 2.48 Chemicals and chemical products 2.27
Finland 3.81 Rubber and plastics 1.47
France 10.80 Non-metallic mineral products 1.24
Germany 10.44 Basic metals and fabricated metal 5.26
Greece 2.46 Machinery 3.20
Hungary 3.87 Electrical and optical equipment 2.55
Ireland 2.17 Transport equipment 3.26
Italy 4.25 Manufacturing, recycling 2.82
Netherlands 3.05 Electricity, gas and water supply 2.23
Norway 3.94 Construction 15.46
Poland 3.58 Motor trade and repair 5.41
Portugal 3.50 Wholesale trade 5.05
Slovak Republic 2.88 Retail trade 10.17
Slovenia 3.92 Hotels and restaurants 4.61
Spain 3.33 Transport and storage 8.82
Sweden 3.24 Post and telecommunications 1.79
Turkey 3.26 Financial intermediation 4.38
United Kingdom 4.36 Real estate activities 1.03

Renting and business activities 10.25

Observations 4,749 4,749
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Table A.4: Employment Protection Legislation Index (EPRC) in Europe (2008) and
industry-level US dismissal rates (mean value for 2000-2006).

Country EPRC index Industry US dismissal rate

Austria 2.62 Food and beverages 2.83
Belgium 2.42 Textiles, wearing app. and leather 6.06
Czech Republic 2.79 Wood and wood products 5.16
Denmark 2.06 Paper, printing and publishing 3.61
Estonia 2.69 Chemicals and chemical products 3.22
Finland 2.23 Rubber and plastics 3.28
France 2.37 Non-metallic mineral products 3.47
Germany 3.21 Basic metals and fabricated metal 4.08
Greece 2.59 Machinery 4.76
Hungary 2.19 Electrical and optical equipment 5.93
Ireland 1.82 Transport equipment 3.08
Italy 2.66 Manufacturing, recycling 4.58
Netherlands 2.80 Electricity, gas and water supply 1.78
Norway 2.43 Construction 5.09
Poland 2.51 Motor trade and repair 2.67
Portugal 3.52 Wholesale trade 3.80
Slovak Republic 2.86 Retail trade 2.98
Slovenia 3.07 Hotels and restaurants 2.99
Spain 2.65 Transport and storage 3.35
Sweden 3.11 Post and telecommunications 4.16
Turkey 2.51 Financial intermediation 2.56
United Kingdom 1.62 Real estate activities 2.06

Renting and business activities 4.19
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Table A.5: Probit model : Self-rated health and job insecurity – Coefficients on control
variables.

Dependent variable :
Dichotomised Self-Rated Health

Coeff S.e
(1) (2)

Job insecurity -.077*** (.023)
Age -.027*** (.002)
Education (Ref : Below secondary)

Higher education .443*** (.122)
Secondary education .509*** (.109)

Occupation (Ref : Blue collars)
Managers and professionals .074 (.084)
Technicians and supervisors -.013 (.083)
White collars .045 (.075)

Marital status (Ref : Does not live with a spouse nor a partner)
Lives with a spouse or partner -.036 (.052)

Difficulties to make ends meet -.289*** (.052)
Period of unemployment immediately before this job .167* (.090)
Establishment size (Ref : Less than 10 employees

Betweeen 10 and 49 employees -.078 (.059)
Between 50 and 99 employees -.050 (.081)
Between 100 and 499 employees .031 (.077)
More than 500 employees -.167* (.095)

Presence of an employee representative -.021 (.053)
Bad working condition index -.067*** (.009)
Job pressure (Ref : High job pressure)

Low job pressure .217*** (.059)
Moderate job pressure .051 (.056)

Decision latitude (Ref : Low decision latitude)
High decision latitude .156*** (.056)
Moderate decision latitude -.013 (.064)

Reward (Ref : Low reward)
High reward .473*** (.070)
Moderate reward .293*** (.051)

Skill discretion .002 (.053)
Controls for country dummies yes yes
Controls for industry dummies yes yes

Pseudo R-squared 0.16
Observations 4,749

Notes : (1) *** : significant at the 1% level, ** : significant at the 5% level, * : significant at the
10% level. (2) Robust standard errors in parentheses.
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Table A.6: Instrumenting perceived job insecurity – Coefficients on control variables

Dependent variable :
Job insecurity

Coeff S.e
(1) (2)

Sectoral US dismissal rate*country-specific EPRC -.096*** (.028)
Age -.001 (.001)
Education (Ref : Below secondary)

Higher education .078 (.080)
Secondary education .027 (.075)

Occupation (Ref : Blue collars)
Managers and professionals .080* (.048)
Technicians and supervisors -.005 (.049)
White collars .047 (.050)

Marital status (Ref : Does not live with a spouse nor a partner)
Lives with a spouse or partner -.091*** (.029)

Difficulties to make ends meet .235*** (.031)
Period of unemployment immediately before this job .071 (.058)
Establishment size (Ref : Less than 10 employees

Betweeen 10 and 49 employees -.052 (.040)
Between 50 and 99 employees -.085 (.052)
Between 100 and 499 employees -.024 (.050)
More than 500 employees -.124** (.063)

Presence of an employee representative .016 (.031)
Bad working condition index .007 (.007)
Job pressure (Ref : High job pressure)

Low job pressure -.197*** (.034)
Moderate job pressure -.153*** (.034)

Decision latitude (Ref : Low decision latitude)
High decision latitude -.134*** (.036)
Moderate decision latitude -.086** (.044)

Reward (Ref : Low reward)
High reward -.337*** (.039)
Moderate reward -.157*** (.034)

Skill discretion .049 (.034)
Controls for country dummies yes yes
Controls for industry dummies yes yes

Observations 4,749

Notes : (1) The results shown here are obtained when estimating equation (5) – jointly with
equation (4) – by conditional maximum-likelihood. The estimates are obtained when the health
outcome on the left-hand side of equation (4) is self-rated heath. (2) *** : significant at the 1%
level, ** : significant at the 5% level, * : significant at the 10% level. (3) Standard errors in
parentheses clustered at the country*industry level.
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