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Abstract

Applying propensity score reweighting to Italian administrative data covering
the period 1994-2012, we study the distributions of injuries and wages of native
and foreign workers and distinguish between the component that is explained by
observable characteristics and the component that is instead attributable to the im-
migrant status. Our analyses highlight some stylized facts. Consistent with previous
literature, we detect a gap in wage and injury risk that cannot be attributed to differ-
ences in the workers’ and workplace characteristics. The magnitude of the residual
component in wages faces a peak in 2003, the year where a set of restrictions to im-
migration policy and a related immigration amnesty entered into force. As regards
injury risk, after this year we find evidence of increased underreporting. Looking
at the distribution of injury rates by wage deciles, we find that foreign workers sys-
tematically face higher levels of risk by the same level of wages, to a much greater
extent than their observable characteristics would predict. We identify an empirical
threshold after which workers appear to trade-off wage and workplace safety. Before
this threshold, no significant relationship between wage and injury risk emerges.
While, however, the threshold is reached by native workers between the 3rd and
the 4th decile of the wage distribution, it is reached by foreign workers at higher
deciles (between the 6th and the 7th). This implies that, for a majority of foreign
workers, wages are too low to allow for a trade-off between safety and wage, which
leads to a fairly equal distribution of risk within this population - as is shown in a
set of concentration curves. The concentration curves also show that, following the
global financial crisis, we observe a convergence between the characteristics of the
less wealthy natives (up to the 25% percentile) and those of immigrants.
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1 Introduction

There is growing international evidence in the literature that foreign workers are
employed in riskier jobs, and that they tend to accept jobs that are remunerated
less. To analyze the determinants of this gap, one crucial question to be addressed
is whether the gap is due to differences in the characteristics of native and foreign
workers, or whether it is due to a different “remuneration” of the same character-
istics - i.e., whether, being equivalent on all observable characteristics, natives and
foreign workers, immigrants are still facing a wage differential. This distinction, first
introduced in the labour economics literature on gender wage gaps by
and (1973), is criticised because of the difficulties in attributing purely to
discrimination the determinants of the wage differential which are included in the
“residual” component and are not attributable to differences in the characteristics
(see, for instance [Fortin et al., 2011). Indeed, this “residual component” includes
all characteristics which are specific to the group of foreign workers - ranging from
the inferior mastery of the local language, to alleged preferences for “worse” jobs
due to different attitude towards risk, to discriminatory attitudes by employers.
While there are currently no statistical techniques able to disentangle the different
determinants of the residual gaps in wage and injuries, in this paper we propose
to study the time variation in this residual component, and to link it with policy
and institutional changes that may ultimately yield insights on its determinants. A
further contribution relates to the analysis of the wage and injury gap jointly, which
is done only by a minority of studies, in spite of the important insights that can be
gained from combining wages with other indicators of job quality (see, for instance
|Leombruni et al., 2013]).

The wage gap between immigrants and natives in Italy has been reported to
range between 14.7% and 38.7%, (Venturini and Villosio, 2002; |Allasino et al., 2004}
[Falzoni et al. 2004} |Piazzalungal 2015), where a large component is attributable
to differences in the characteristics. Similarly, Orrenius and Zavodny| (2009) and
|Orrenius and Zavodny| (2013), show that, in most countries, immigrants are over-
represented in occupations and industries with greater injury risks. Whether this
also translates in ceteris paribus greater injury and fatality rates for immigrants than
for natives (as found by [Orrenius and Zavodny}, 2009} [Salminen) 2009; |Ahonen and|
Benavides, 2006; Bena and Giraudo, [2014)) is an empirical issue which is heavily af-
fected by the availability of data and by the empirical specification applied. Indeed,
a non-negligible number of studies find that the gaps in wage and injuries between
foreigners and natives should rather be attributed to the the dynamics of labour
market segmentation (segregation) than to differential treatment at the workplace
(e.g. Hamermesh, 1997; Bauer et all |[1998)). In Italy, the workplace safety of immi-
grants with respect to natives has been investigated by Bena and Giraudo| (2014));
[Bena et al.| (2007); |Capacci et al.| (2005), who documented a significantly increased
injury risk for some categories of immigrants, in particular those originating from
Morocco and “high migration pressure countries”, compared with natives and with
immigrants from developed countries. According to their estimates, a foreign worker
faces on average a 45% higher risk of workplace injury than a native.




In this paper, we address the question of whether native and foreign workers in
Italy would have similar injury rates by similar wages if they had the same profile.
This implies referring to the relationship between workplace safety and wages, i.e.
the extent by which immigrants can be expected to claim a wage differential to
compensate for workplace injury risk. In general, for all workers, risk aversion
is expected to lead workers to claim higher wages for riskier jobs (Rosen| [1987]).
However, empirical studies have often observed a negative relation between wages
and injury risk. Indeed, more more skilled and better-paid workers may want to
trade off part of their earnings for greater safety and sort into safer occupations - i.e.
higher skills and salaries would allow them “buy” more safety at work(Hamermesh|
1999a.b; [Biddle and Zarkin, [1988|).

The economic immigrant status may be associated with less risk aversion, con-
sidering the often temporary nature of the project, especially in its early phases:
immigrants may accept risky jobs if these allow them to make fast money, which
would locate them in the relatively ”high risk” ends of the workplace safety dis-
tribution. If this applies, everything else equal, we should observe immigrants to
undertake riskier but on average also better paid jobs. However, a number of fac-
tors could account for differences in immigrants’ demand for a wage premium by
more risky jobs (Orrenius and Zavodnyl 2013). Essentially, disproportionate market
pressure associated with inferior language mastery, bureaucratic difficulties with the
recognition of their skills, institutional constraints on the legal authorizations to
stay, smaller social networks and trade union integration can be expected to reduce
workers’ bargaining power and their ability to claim a higher wage for any given
level of risk (Orrenius and Zavodny, [2013; |Bena and Giraudol, |2014). For instance,
if the residence permit issuance is conditioned to having a job, immigrants may
be keen to accept lower-quality jobs or to accept worse working conditions within
the same occupation. Also, as noted by [Davila et al.| (2011)), imperfect information
may lead foreign workers to underestimate occupational risk and thus accept riskier
occupations without claiming compensation for such risk: this could be the case if
the average risk level in their home country is greater and leads them to mistak-
enly underestimate the risk of their occupation in the host country, or if employers
deliberately misinform them about occupational risk. By segmented labour mar-
kets, immigrants are also likely to face flatter wage offer curves(Hersch and Viscusi,
2010; |Orrenius and Zavodny), [2013). On the one hand, there are factors which are
likely to increase the injury rates of immigrants compared to those of natives: injury
prevention programmes and norms promoting the use of safety equipment may be
less effective for immigrants because of language and cultural barriers. This would
comparatively increase the costs of safety training and decrease their “safety-related
productivity” (Hersch and Viscusi, 2010, p.752) with respect to natives. Further-
more, perceived racism and race-related stress are per se considered as risk factors
for a number of diseasedT]

Overall, both demand and supply side considerations lead us to expect that
immigrants will have different combinations of risk and wages compared with natives,
leading us to observe on average higher levels of occupational risk by the same level
of salaries (see|Orrenius and Zavodnyl, 2009, for a graphic illustration). Notice that,

Clark| (2004) provides an overview of the literature and a conceptual framework to analyse the role
of racism in affecting the health of immigrants. |Murray| (2003) reviews the methods to uncover the
racial/ethnic bias in health.



in the above discussion, we considered only immigrant-specific factors which would
add up to the gap due to the characteristics of the workers (who are on average less
qualified, younger and more frequently male) and to their sectoral concentration in
riskier sectors, which is certainly also associated with their lower bargaining power
- in some riskier sectors with relatively low value added, the costs of investing in
workplace safety may be so high that the employer may not be able to bear them and
to adjust salaries accordingly. The wage offer curve will be more rigid than in other
sectors, and these jobs will be left vacant by workers with greater reservation safety
and wages. Greater market pressure and less outside options may force immigrants
to accept these jobs, leading to a concentration of immigrants into “3D” jobs (“dirty,
dangerous and demanding”, see [Abella et al.| [1994)).

In this paper, we investigate the extent to which the gaps in wages and injuries
can be attributed to differences in the workers’ characteristics and the extent to
which the differential can be attributed to the fact of being an immigrant, and we
study the evolution of both components over the 1994-2012 period. Our results
show that, a substantial gap in wage and injury risk that cannot be attributed to
differences in the characteristics, and that foreign workers face higher levels of risk
by the same level of wages. For a majority of the foreign workers, wages are too
low to allow for a trade-off between safety and wage, which leads to a fairly equal
distribution of risk within this population.

Section [2| presents our data and our methodological approach and our data. Sec-
tion [3] presents the results; section 4] discusses the main findings; section [§] concludes.

2 Methodology

In order to analyze the different components of the wage gap, we apply the decom-
position introduced by DiNardo et al.| (1996) (hereinafter DFL decomposition) as
well as its application to discrete data (Biewen, |2001). This methodology allows
us creating a counterfactual immigrant population which is employed in the same
sectors, with the same occupation, age, tenure and gender profile as the observed
immigrant population, but is paid according to the wage schedule of the natives (or
faces an injury risk comparable to those of natives (cfr. [DiNardo et al., [1996|). This
allows us distinguishing the effect of the workers’ characteristics on injury and wages
from the effect of the remuneration of the workers’ characteristics along the whole
wage and injury distributions.

In essence, this is done by computing the propensity scores to be an immigrant
and to be a native based on a set of characteristics, and by reweighting each ob-
servation in the native subsample by the ratio of the two (Hirano et al.| 2003)ﬂ In
this reweighed distribution, those natives who are more similar to immigrants are
weighted more; hence, analysing injury rates and wages of this distribution gives a
measure of what wages and injury rates natives would display if they had the same
characteristics as the immigrants.

This approach is equivalent to viewing the immigration status as a “treatment”
(cfr. Barsky et al.,|2002; DiNardo, [2002; Brunell and DiNardo| [2004)) and to analyze
the effect of being an immigrant on the distribution of wages and injuries under
a “selection on observables” set of assumptions (e.g. [Heckman et al., [1997). In

2This is implemented in practice by including the weights in a kernel density function applied to the
observations of the natives.



this sense, the DFL decomposition is very similar in its approach to propensity
score matching techniques. The main difference is that, instead of looking for the
counterfactual by matching treated and non-treated units on the propensity score,
we construct the counterfactual by reweighting each individual in the non-treated
group to give more weight to individuals that are more similar to the treated. For
this reason, the technique is also known as “propensity score reweighting” (DiNardo,
2002)) and, similarly to the propensity score, is semiparametric.

More formally, in the DFL framework, we can write the density of an outcome
variable y (the wage density, or the distribution of injuries) as a function of the
immigration status T', where T = 1 if the person is an immigrant and 7" = 0 if the
person is not an immigrant, and of a set of characteristics z (see [DiNardo| [2002;
Brunell and DiNardo), 2004)ﬂ This simply derives from the definition of conditional
probabilities:

fuIT=1) = / FHyl)h(IT = 1)d= (1)

T =0) = / FO(y|2)h(|T = 0)d= (2)

In our case, f(y|T = 1) is either the wage density or the injury densityﬂ that applies
to immigrant workers. f(y|T = 0) is instead the wage density or the injury density
that applies to non-immigrant workers. The key contribution of the DFL approach
is in showing that the counterfactual distribution of y that would prevail if the
natives would have the same distribution of characteristics as the immigrants, can
be written as a reweighted distribution of the observed density of natived’}

/ O (yl2)h(AT = 1)dz = / w. f(yl2)h(=|T = 0)da (3)

The weights w, are defined as the ratio of the density of characteristic z in the
two subsamples. They can be seen as the ratio of the probability to observe a
given characteristic (or combination of characteristics) among immigrants to the
probability to observe it among natives. This way of seeing it allows a convenient
simplification:
_h(zT=1) PT=1]) R 5
T hzT=0) 1-P(T=1]2)P (

where the second equality derives from applying the Bayes’ law. While estimation
of h(z|T) is hampered by a dimensionality problem, the conditional probability of
being an immigrant given a set of characteristics can be estimated by binary choice
models such as logit or probit; Py and P; are respectively and the share of natives

3Conditioning on a single characteristic is not a very restrictive assumption if we see it as a discrete
variable taking as values all the permutations of a set of characteristics.

4We can treat injury density as a continuous variable considering that we measure injuries as a ratio
of the number of injuries to total person-years worked in a given cell of homogeneous characteristics.

®Notice that, as discussed in details in Barsky et al.| (2002), one might be tempted to study the
opposite, i.e. the counterfactual distribution of wages and injuries which would prevail if immigrants
had the same characteristics as natives. This, however, would imply an extrapolation rather than an
interpolation, and would increase the estimation error: we do not observe, among immigrants, a large
number of combinations of characteristics that we do observe for natives. This makes natives a natural
control group for immigrants, and not the opposite.



over the sample and the shares of immigrants over the sampleﬂ In essence, w,
give more weight to the native individuals who display characteristics that are more
similar to those of immigrants. Plugging the weights into a kernel density function
allows estimating the counterfactual densities of y at each point y,:

flo) = 3 e K

i€S,

Where h is the bandwidth and K is a kernel function - the gaussian in our ap-
plication as well as in [DiNardo et al.| (1996). The reweighting procedure allows
constructing a fictitious immigrant population which is employed in the same sec-
tors, with the same occupation, age, tenure and gender profile as the observed
immigrant population, but is paid according to the wage schedule of the natives
(or has a risk propensity comparable to that of natives) (cfr. DiNardo et al., [1996)).
This procedure can be straightforwardly extended to construct the counterfactual
concentration curves for injuries and wages (as in [Razzolini et al., 2014), as well as
the counterfactual joint distribution of wages and injuries.

The choice of the characteristics z which we use to estimate the propensity scores
is largely data driven (see section : as regards the work relationship, we include
firm size, firm age, 18 sectoral dummies, region of work, and type of contract; as
regards the individual, we include age, gender, qualification, tenure, and, for the
years where the information is available, a binary variable equal to 1 if the person
received family allowances or not.

The differences between the observed distribution of natives and the counterfac-
tual give a measure of the gaps due to the difference in characteristics; the differ-
ences between the counterfactual and the observed distribution of foreigners give
a measure of the “unexplained” or “residual” difference (see DiNardo et al., |1996;
Biewen, [2001} |Barsky et all 2002, for a more formal discussion). Hence, the latter
can be attributed the “effect” of being an immigrant. As mentioned above, how-
ever, this approach does not allow disentangling systematic differences between the
natives and the immigrants which are due to observable characteristics that are
an exclusive attribute of immigrants - for example, language difficulties - from more
subtle differences due, for example, to discrimination. Yet, the dynamics of both the
“explained” and “residual” component can be studied and yield useful descriptive
insights.

The necessary underlying assumption for this analysis is that, controlling for ob-
servable characteristics of the workers, the only systematic differences in the injury
rates and expected wages between natives and immigrants are due to the immigra-
tion statu&ﬂ This does not rule out, as argued for example by |Starren et al.| (2013)

51f these combinations could be fully explained by discrete data, the nonparametric analog of this
procedure would be to study the relative shares of immigrants and natives within each cell.

"This is not a neutral assumption. Some works, indeed, argue that immigrants sort into immigration
because they are less risk averse (Berger and Gabriel, [1991; Bonin et al., [2009)); other works underline
that immigrants are able to undertake more strenuous jobs because they are on average younger and
healthier than the average in their origin populations (the so-called “healthy immigrant effect” |Antecol
and Bedard| (2006))). As to the first critique, we may argue that it is not quite clear how the sort of
risk aversion that is needed to undertake a migration project would translate into the workers’ safety
behaviour at work: exactly because one undertook the (income) risk of migrating, she may want to be
more careful at work not to waste an economic opportunity. Hence we consider the effect of this kind of



and Bena and Giraudol (2014), that cultural differences may play a role in determin-
ing heterogeneity in the occupational safety perceptions and behaviours within the
group of immigrants. Unfortunately, such immigrant-specific characteristics cannot
be included in the specification of the propensity scores. Indeed, the weights are
constructed as the ratio of the propensity score to be an immigrant to the propensity
score of being a native: if the latter is very close to zero, the corresponding weight
will be extremely large. This means that the treated and untreated groups must
be compared over realisations of characteristics that are observed in both groups
- something analogous to the “common support” condition of the propensity score
matching (see Heckman et al.l (1997, [1998). To avoid extremely large weights, we
discarded the observations for which P(T = 1|z) < min[P(T = 0|z)] (cfr. Dehejia
and Wahba, 2002)), which typically implied dropping a negligible number of obser-
vations every year. Another practical implication of this problem is that we cannot
control for variables such as the language abilities of immigrants or their countries
of origin. For this reason, we conducted all our analysis using five factuals: the
whole of the immigrant population; the immigrant population from “high migration
pressure countries” (HMP); and the immigrant population from the two most rep-
resentative countries: Morocco, Romania. In this paper, we report the results of the
analyses where the “treated”, or “factual”, group is represented by immigrants from
HMP countries - which for illustrative purposes we often refer to as “foreigners”;
the corresponding “untreated” group is composed of workers born in Italy and in
advanced development countries - which we often refer to as “natives” for simplicity.
The choice of such factual and unfactual groups is motivated by the need to ensure
the largest possible homogeneity among each group of workers. Anyway, the results
are very similar to those obtained in the analysis adopting the whole of the foreign
population as group of the “treated” and the strictly Italian-born population as the
“untreated” group, given that the population of foreign workers in Italy is largely
composed of workers from HMP countrieﬂ

To analyse the relationship between injuries and wages, we use concentration
curves (Wagstaff et all |1991; [Kakwani et all |{1997)). Concentration curves are in
essence a two-variable modification of the Lorenz curve which allow comparing the
distribution of the cumulative shares of “ill health” (e.g., injuries) with the corre-
sponding quantiles of population ranked by wage. As with the Lorenz curve, the
further away the concentration curve is from the 45-degree line, the more concen-
trated is the distribution. As we are measuring “ill health”, a concentration curve
that lies above the diagonal indicates concentration of ill-health among the lower
wages, while a concentration curve lying below the diagonal indicates concentration
among the high wages. The corresponding concentration index can be computed as
twice the area between the concentration curve and the diagonal. The counterfac-

risk aversion as a priori ambiguous in determining the injury rates of immigrants with respect to natives.
As to the second critique, fortunately, our database allows us controlling for the age of the worker in the
empirical analysis. Other kind of systematic differences, such as misperceptions about the level of risk
in the host country, can be considered as effects of the immigration status which would not apply if the
person did not migrate.

8These results are available upon request. The results obtained for the whole of the immigrant
population and for HMP countries are confirmed and even more neat when adopting Morocco as a
factual group. The findings for Romania support the hypothesis of heterogeneity across cultural groups,
considering that most of the findings are reversed for this subset of workers. For reasons of space, we do
not include them in the present paper, but they are also available upon request.



tual concentration curve was obtained by reweighting the observations by the DFL
weight.

In all cases, we performed the analysis using two measures of injuries: all reported
and certified injuries; immediate-care injuries, i.e. the injuries requiring immediate
hospitalizationﬂ

2.1 Data

We use administrative data deriving from the linkage of the Work Histories Italian
Panel (WHIP), a 1:15 sample of the Italian social security data, with administrative
records from the Italian Workers’” Compensation Authority (INAIL) for the years
1994-2012 Bena et al| (2012). This dataset uniquely offers individual level infor-
mation on injuries. Overall, the data set includes between 600,000 and 1,400,000
individual records for each of the 18 years in the sample. It provides information on
worker and job characteristics (age, sex, place of birth, type of occupation, type of
contract, family allowances, tenure, firm age, sector, size of firm, number of weeks
worked in a year, part-time job, earnings), as well as on the number of work-related
injuries (all of which are certified by physicians), their level of severity, and the lost
days of work. Hence, our data set provides an exceptionally rich source of informa-
tion which we use to analyze the joint distribution of (deflated) weekly earnings and
workplace injuries. Despite this wealth of information there are two main limitations
in our data. First, a precise estimation of injury risk is only available for employ-
ees in the non-agricultural private sector, as employees in other sectors are either
not covered (public sector, agriculture and fishing), or the available information is
inadequate to measure the exposure to injury risk (hours of work and days of work
for self-employed workers are imprecisely measured). Lack of reliable information in
the data also forces us to exclude domestic workers, whose exclusion is particularly
unfortunate in an analysis of immigrant wage gaps considering the importance of
this sector for the employment of female immigrants in the Italian context. There-
fore, we opt to focus on male workers. Second, like many administrative records
that are used to compute social security benefits, our data set has no information
on education, as education does not enter the benefit formula directly. Fortunately,
the data does include information on whether the worker is a blue or a white col-
lar, or whether he has managerial tasks, which tends to be highly correlated with
education.

Our dataset allows investigating a relatively long time span of 18 years, during
which a number of significant policy changes of relevance to immigration and, in
particular, to the access of foreign workers to regular employment occurred: consid-
ering that restrictions to regular employment are considered among the legal and
institutional risk factors for severe labour exploitation (FRA} |2015), these changes
are likely to have an effect on the distribution of wages and injuries among foreign
workers. Among these, in 1997 the Schengen Treaty establishing free movement of
people within the EU entered into force; in 1998 the first major immigration reform
introduced by law nro. 40/1998, entered into force in 1999; in 2002 law 189,/2002
amended immigration law in a more restrictive sense and entered into force in 2003
jointly with a massime immigration amnesty; in 2004 the accession of 10 Eastern
European countries to the EU and in 2006 the lifting of the temporary restrictions

9The results are similar also when using the number of lost workdays as a measure of injuries and
are available upon request



to the free movement of their citizens in Italy; in 2007 the accession of Romania
and Bulgaria to the EU, with restrictions lifted in 2012 (Einaudi, [2007; |Salis| 2012;
Cangiano|, 2014). Furthermore, the time span under consideration covers the years
of the global economic crisis bursted in 2008. In this framework, we study the time
variation in the explained and residual differences between immigrants and natives.

Based on preliminary year-by-year analysis, in what follows, we will split our
data into four periods. The first period covers 1994-1998, and corresponds to the
years preceding the entry into force of the two major immigration reforms in Italy,
Law nro. 40/1998, popularly known as Turco-Napolitano after its proponents. The
second period corresponds to 1999-2002 and lasts from the first entry into force of the
Turco-Napolitano law to the introduction of the second major immigration reform,
Law nro. 189/2002, which is popularly known as the Bossi-Fini law. The third
period that we consider (2003-2006) is the one between the passing of the Bossi-Fini
law and the enlargement of the EU to Romania and Bulgaria. The fourth, lasting
from 2007 to 2012, is the post-enlargement crisis period during which the great
recession took place.

Some descriptive statistics for 1994, 2003 and 2012 are reported in the Appendix
in table While substantial gaps and differences emerge between the groups of
natives and foreigners, a tendency towards some convergence can be noted for most
variables.

3 Results

3.1 Wages

Over the whole period, the distribution of wages of foreigners is shifted to the left
and more concentrated around the mean than the distribution of natives. The coun-
terfactual distribution is quite similar to the one of foreigners, but shifted towards
the right around a higher mean (cfr. Fig 7?7 and in Appendix). The average
foreign wage is around 40% of natives’ wages, and the gap remains relatively stable
over time, with a single peak in 2003 (Fig. [1). The figure also reports the com-
ponent that is “explained” by the difference in characteristics (i.e. the difference
between the natives’ and the counterfactual curve) and the “residual” component,
which is attributable to the effect of being foreigner - that is, the difference between
the counterfactual and the foreigners. Inspection of the time variation in these two
components shows that, in the early years of the period, the differences in char-
acteristics almost entirely explained the gap; since the late nineties, the explained
component of the gap has stabilised around three quarters of the wage gap. The
residual component has grown until 2003 and has stabilised around 12-13% since
then; these results are somewhat smaller but in line with the recent findings in the
literature on the wage gaps of immigrants (see also table and Fig. in Appendix
for a closer look at the variation in the explained and residual component along the
whole of the distribution).

3.2 Injury risk

To study the distribution of injury risk we constructed cells of homogeneous charac-
teristics (genere, age class, qualification, family allowances, region of work, semesters
of tenure, type of contract, sector, firm size and firm age) and computed the average



Figure 1: Earning gaps 1994-2012.
Source: own computations on WHIP 2015.
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injury risks per each cell. Based on the observed range of injury rates over the 18-
year period, we assigned the injury rates of each cell to 80 risk classes of equal size.
Based on the numerosity of the cells, we were in this way able to count the number
of natives and of foreigners in each risk class, and their relative shares over their
respective subsamples. The counterfactual distribution was obtained by reweighting
the count of each cell by the DFL weight, and by computing the share of each class
over the counterfactual sample. Because, fortunately, injuries are relatively rare
events, the wide majority of our sample concentrates in the lowest risk class. For
instance, in 1994, 96.02% of all natives were assigned to the lowest risk class, while
93.73% of all foreigners. Hence, to ensure statistical power in the higher risk classes,
we pooled the data over the 18 years and dropped all classes above 10 (i.e. above an
injury risk of 3 injuries per person-year); the yearly distributions closely resemble
the pooled distribution. The results are reported in Fig. [2 where panels (a) and (b)
report the whole distribution for all injuries and severe injuries only; while panels
(¢) and (d) zoom on the non-zero risk classes.

In all cases, the distribution of immigrants by risk classes is right-shifted with
respect to the natives’; foreigners are less concentrated than natives in the lowest
risk class, and more frequently observed in the immediately higher risk classes. The
counterfactual distribution shows that, if natives had the same characteristics as
foreigners, the distribution of natives’ risk would also be more right-skewed and we
would observe an higher average risk of injuries among natives. Interestingly, how-
ever, the difference in characteristics is useful in explaining the greater concentration
of immigrants in moderately high risk classes (2-3 for all injuries and 2 for IC in-
juries). The concentration of immigrants in risk classes higher than 3 is instead to
be attributed to the effect of being an immigrant (the difference between the figures
for natives and for the counterfactual goes to zero in higher risk classes).

Once we can compare the observed distribution with the reweighted distribu-
tion, we can also compute the mean of the those distributions; comparing the mean
injury rates for immigrants with the mean injury rates of the counterfactual popu-
lation would provide a measure of the average treatment effect - i.e. the effect that
immigrant status has on immigrants’ injury rates (Hirano et al., [2003; |[DiNardo),
2002). As it is standard in the epidemiological literature, we opt to compare means
by computing relative risks (RR) for the three considered subsamples.
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Average wage (EUR) Wage gap (%)
year HMP ADC  Cfactual | Overall Explained Residual
1994 10,639.79 17,029.78 11,722.29 37.52 31.17 6.36
1995 10,682.25 17,712.23 11,969.85 39.69 32.42 7.27
1996 9,709.81 17,627.08 11,397.48 44.92 35.34 9.57
1997 10,320.04 18,378.03 11,906.30 43.85 35.21 8.63
1998 10,069.33 16,223.09 11,724.20 37.93 27.73 10.20
1999 9,710.54 15,754.93 11,627.95 38.37 26.19 12.17
2000 9,338.54 15,904.52 11,363.31 41.28 28.55 12.73
2001 9,683.55 16,242.71 11,719.85 40.38 27.85 12.54
2002 8,841.27 16,742.58 11,782.87 47.19 29.62 17.57
2003 9,972.77 17,260.33  12,261.08 42.22 28.96 13.26
2004 10,521.80 17,793.99 12,798.59 40.87 28.07 12.80
2005 10,649.90 17,935.74 12,952.40 40.62 27.78 12.84
2006 11,042.50 18,551.23  13,303.90 40.48 28.29 12.19
2007 10,925.05 18,704.17 13,251.63 41.59 29.15 12.44
2008 11,665.51 19,757.29 14,138.76 40.96 28.44 12.52
2009 11,695.35 20,162.36  14,584.10 41.99 27.67 14.33
2010 12,185.56  20,576.20 14,744.51 40.78 28.34 12.44
2011 12,554.69 21,046.75 15,163.18 40.35 27.95 12.39
2012 12,856.19 2,1521.46 15,645.20 40.26 27.30 12.96

Table 1: Wages and wage gaps
Source: own computations on WHIP 2015

Table [2| reports the trends in injury rates for the foreigners, natives, and coun-
terfactual subsamples. According to our calculations, as regards all injuries, injury
rates of foreign workers are higher than those of natives. For both subsamples, the
injury rates have increased remarkably during the 1998-2001 period, with foreigners
experiencing a much steeper increase. Afterwards, both subsamples have seen a
gradual reduction in injury rates which became even more marked during the years
of the economic crisis, due to the strong pro-cyclical nature of injuries (?7Boone
and van Ours| 2006). The injury rates of the counterfactual locate in between the
two subsamples and follow a similar hump-shaped trend peaking in 2000.

Relative risk trends of immigrants versus natives follow a similar trend, showing
a marked increase up to 2000, and a relatively constant decline afterwards, suggest-
ing that, while the increase in injury rates up to 2000 has affected both subsamples,
foreign workers have been much more strongly affected, as shown graphically in fig.
(see also Table in the Appendix). This trend remains largely unexplained by
the observable characteristics. Indeed, the component that is explained by the ob-
servable characteristics (the red dashed line) of the workers has remained relatively
stable over time - between 1.35 and 1.47 - and has only slightly been declining in
recent years due to the economic crisis. The trends in the observed gap between
foreigners and natives (the green solid line) are mainly due to the dynamics of the
unexplained component (the blue dotted line), which, while smaller in magnitude
(ranging from 1.09 to 1.37), as followed a more volatile path: the unexplained com-
ponent has dramatically increased in the late nineties up to 2000, after which it has
been slightly declining. Currently, about 30% of the increased risk of injury faced
by foreigners is attributable to the immigrant status. The decline in the relative
risk of immigrants with respect to natives in recent years is attributable to both to
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Figure 3: Relative risk trends, 1994-2012.
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All injuries Immediate-care injuries

Year | Foreigners Italians Cfactual Foreigners Italians Cfactual

1994 7.52 5.12 6.91 0.76 0.42 0.56
1995 7.81 4.80 6.92 0.53 0.42 0.56
1996 7.73 4.69 6.64 0.79 0.40 0.53
1997 7.96 4.60 6.75 0.75 0.40 0.53
1998 10.73 5.82 8.06 0.88 0.51 0.71
1999 11.24 5.96 8.23 0.92 0.53 0.71
2000 11.48 5.93 8.39 1.06 0.53 0.73
2001 11.09 5.83 8.35 1.05 0.53 0.76
2002 10.11 5.47 7.98 0.98 0.51 0.71
2003 9.50 5.24 7.68 0.92 0.47 0.70
2004 9.58 5.06 7.34 1.00 0.47 0.69
2005 9.02 4.91 7.02 0.90 0.45 0.65
2006 8.90 4.88 7.10 0.95 0.45 0.64
2007 8.05 4.55 6.57 0.84 0.45 0.66
2008 7.63 4.26 6.15 0.85 0.41 0.58
2009 6.37 3.92 5.47 0.66 0.38 0.53
2010 6.23 3.91 5.39 0.64 0.36 0.51
2011 5.92 3.61 4.94 0.65 0.35 0.48
2012 5.28 3.28 4.45 0.59 0.33 0.45

Table 2: Injury rates, %(1994-2012)
Source: own computations on WHIP 2015

a more similar distribution by characteristics and to a less important role of the un-
explained component. Both can be attributed partially to the effects of the global
economic downturn which has restructured the sectoral distribution of natives in
those jobs which, before the crisis, were mainly left to immigrant workers. The re-
duction in the unexplained component may also be attributed to the change in the
composition of the immigrant population by nationality. Over the 2000s, the immi-
grant population has seen an increasing share of workers to originate from Eastern
European countries, who are reported to display particularly low injury rates (Bena
and Giraudol 2014). The trends in immediate-care injuries suggest a very different
dynamic than the overall declining trend in relative risks for the aggregate of in-
juries. Indeed, with the exception of 1995, both the explained and the unexplained
component remain largely constant over time. The plot is obviously less smooth
due to the lower numerosity of immediate-care injuries, but no recognizable pattern
can be identified, and a substantial excess of risk among foreigners can be observed,
out of which about 45-50% can be attributed to immigrant-specific factors (a figure
which is comparable to the findings in Bena and Giraudo| (2014)) for the stratified
samples). Considering that the different dynamics between the aggregate of injuries
and the immediate-care injuries can be attributed in part to underreporting, our
results suggest that the decline in the immigrant-specific component of all injuries
can be attributed, at least partially, to underreporting.

3.3 Concentration curves

Having considered the distributions of injury rates and wages separately, we now
turn to the analysis of the two jointly. A way to look at the distribution of injury
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Figure 4: Concentration curves, all injuries
Source: own computations on WHIP 2015

rates by wage is to construct a concentration curve, which ranks individuals by
wages and associates the cumulative share of injuries to the cumulative share of the
individuals ranked by their Wagﬂ Fig. EI refers to all injuries and reports the con-
centration curves of the injury rates for the subsamples of natives, foreigners, and
for the counterfactual over the four time periods that we consider: 1994-1998, 1999-
2002, 2003-2006, and 2007-2012. Fig. [5] reports the same curves for severe injuries
only. In all cases, the curves are located at or above the 45° line, which, unsur-
prisingly, implies that injuries are more concentrated among the lower salaries. The
concentration curve of natives dominates the one of foreigners foreigners, indicating
greater inequality in the distribution of injuries by wages in the native population;
if natives had the same characteristics as the foreigners, they would show greater
concentration - the concentration curve for the counterfactual also dominates the
one of foreigners.

The dominance of the natives’ curve with respect to the foreigners’ decreases
over time (cfr. also fig. @ The concentration curve of foreigners gets closer and
closer to diagonal. This suggests that the mechanism by which natives with higher
salaries are able to avoid high injury rates does not apply to the relatively wealthier
foreigners. In part, this is due to the characteristics of foreigners: the counterfac-
tual curve is below the natives’ in all cases, implying that sectoral and demographic
characteristics in part contribute to a more rigid relationship between salaries and

1011 order to compare wages across time, all wages are reported at constant 2012 prices.
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injury rates, as could be expected. Comparing the counterfactual with the observed
curve, however, it is apparent that the mechanism hindering the trade off between
salaries and wages trade-off remains to a large extent due to the specificity of be-
ing a foreign worker, as the counterfactual curve is in turn neatly dominating the
foreigners’ in all cases.

A final insight offered by the concentration curves refers to the latter time slot:
the increasing dominance of the natives’ concentration curve with respect to that
of foreigners is less and less due to differences in the observable characteristics of
the foreign workers: indeed, the counterfactual concentration of injuries by salaries
is quite similar, especially in the lower quantiles of the wage distributions, to the
observed curve of natives. In other words, if in recent years natives had the same
characteristics as foreigners... they would have a very similar concentration curve
as the one we actually observe: this is likely because natives in the lower quantiles
of wage have moved to the same sectors and work contracts which were previously
reserved to immigrants. Hence, the difference in characteristics explains a relatively
small portion of the difference in the two concentration curves and the residual
difference increases.
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_infgr _infgr
@ - @
© 4 ©
< <
N o N
o o
T T T T T T T T T T T T
[ 2 4 6 .8 1 0 2 4 6 8 1
rank rank
natives foreigners natives foreigners
cfactual equality cfactual equality
Concentration curves (2003_2006) Concentration curves (2007_2012)
_infgr _infgr
© | |
© | o
< 4 < 4
o o
=l o A
T T T T T T T T T T T T
0 2 4 6 .8 1 ) 2 4 8 1
rank rank
natives foreigners natives foreigners
cfactual ——— equality cfactual equality

Figure 5: Concentration curves, severe injuries
Source: own computations on WHIP 2015

In Fig[5] we report the same pictures for immediate-care injuries. Comparing this
with fig. [ the foreigners’ curve for severe injuries displays greater concentration
than the curve for all injuries, suggesting that foreign workers with lower salaries
may underreport less severe injuries. Still, the patterns sketched for the whole of
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Figure 6: Concentration indices trends
Source: own computations on WHIP 2015

injuries are observed also for immediate-care injuries.

Overall, the concentration curves as well as the concentration indices for the
time slots in which we split our sample, (see fig. @ show that inequalities in the
injury distribution by wage have been noticeably decreasing over the 18 years of our
sample.

A shortcoming of the concentration curves as an analytical tool lies in that each
curve refers to within-group inequality and per se does not provide information about
where the lower and upper tail of foreigners’ salaries is located with respect to the
natives’ wage distributions. Indeed, if the range of salaries is substantially different
between the natives and the foreigners’ population, it could be misleading to draw
conclusions solely on the basis of concentration curves; and the concentration index
is insensitive to the mean level of salaries and injuries in each subpopulation. For
this reason, in the next section, we add a set of plots of the injury rates by wage
decile, as in [Wagstaff et al.| (1991)).

3.4 Conditional distributions of wage by risk

In Fig. [7]and [§] we plot the injury rates for immediate-care injuries of the three sub-
samples (natives, foreigners and counterfactual) against the deciles of wage. These
figures provide a number of insights. First of all, they show that in all cases, the
schedule for foreigners lies above the schedule for natives. This means that, by
the same level of wage, immigrants have higher injury rates. Second, the natives
and foreigners’ schedules show quite different socio-economic conditions of the two
subsamples: just to make an example, in 2006, the 8th decile of the immigrants’
wage distribution corresponded in absolute value to the Tth decile of the counter-
factual, and to the 5th decile of the natives’ wage distribution, with the foreigners’
schedule always lying to the left of the natives’ and counterfactuals’ curve. Third,
both figures show a negative relationship between wages and injury risk. However,
and more markedly so for immediate-care injuries, at wage levels corresponding to
roughly 18,000 euros yearly, we observe a marked decline in the injury rates for all
three subsamples. Before this level, the injury rates are either constant or follow a
chaotic non-recognisable path. After this level, instead, we observe a clear negative
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relationship between wages and injury rates. This the threshold wage level, how-
ever, corresponds to a very different decile and a very different injury rate across
subsamples. Fourth, with the exception of the first two deciles, the schedule for for-
eigners is located above and to the left with respect to the counterfactual schedule,
suggesting that by the same level of wage, characteristics would predict lower injury
rates than are observed. As regards the first two deciles, instead, there is no clear
pattern distinguishing the dynamics of foreigners from the counterfactual. Fifth, the
last panel of both figures which refers to the crisis times clearly shows a flattening
of the curves, which can be attributed to the equalizing effect of the crisis.

Injury rates by wage decile, (all injuries, 1994_1998) Injury rates by wage decile, (all injuries, 1999_2002)
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Figure 7: Injury rates by wage decile.
Source: own computations on WHIP 2015

4 Discussion

The above-conducted analysis confirmed that the injury and wage gap faced by
foreigners is not entirely due to differences in the observable characteristics, and that
a non-negligible component in the wage and injury rate gap remains attributable to
the specificities of being an immigrant - for instance, lower language mastery, lower
bargaining power, discrimination, different cultural perception of the workplace risk.

Our results show that the foreign workers earning gap that is not explained by
observable characteristics amounted in the more recent years to 12-13% of average
wages, and that foreign workers face an overall risk of injury that is between 16%
and 37% higher than that of natives. The picture is even more serious when looking
at immediate-care injuries, for which immigrants are found to face a risk that is
between 24 and 47% higher than natives and which is not attributable to observable
characteristics.
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Figure 8: Severe injury rates by wage decile.
Source: own computations on WHIP 2015.

Our analysis suggested that the residual component in the wage gap increased up
to 2003, a year where it faced a peak, and stabilized afterwards, while the component
attributable to observable characteristics was maximum up to 1997 and stabilized
afterwards. Aggregate injury rates have followed an increasing trend until the early
2000s and then starting to decline, with a more marked drop in the years of the
economic crisis. The component of the gap that is attributable to the specificities
of immigrants is the main driver of this decline. The comparison with the trends
for immediate-care injuries, however, which have remained substantially stable over
the same period, suggests that this seemingly positive dynamic could actually be at-
tributable to an increase in underreporting by immigrants. Indeed, the gap between
all injuries and immediate-care injuries is considered in the literature as an indicator
of underreporting. During the considered period, the two most important immigra-
tion reforms in Italian history were introduced - the so-called “Turco-Napolitano”
and “Bossi-Fini” laws, which could be seen to increase the market pressure imposed
to foreign workers. These reforms introduced restrictions to the conditions under
which immigrants could obtain a regular stay permit, by imposing stricter controls
on irregular immigration, by conditioning admission upon the availability of a job
contract, and by introducing a stronger correspondence between the duration of the
stay permit and the duration of the job contract (Einaudi, 2007} |Salis| [2012). Fur-
thermore, both reforms were accompanied by two massive immigration amnesties.
On the whole, institutional factors having increased the need for immigrants to
maintain their employment status may have de facto increased the incentives to
underreport less severe injuries. The observation that, during the early years after
these reforms, the unexplained component of the wage gap also increased, supports
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this interpretation. An alternative explanation could attribute the decline in the un-
explained component of the injury gap for all injuries to a change in the composition
of the immigrant population, with an increasing component of Eastern Europeans,
who are characterised by lower injury rates. We postpone a systematic analysis of
the determinants of this gap to our future research agenda.

More generally, our results highlight some stylised facts regarding the joint dis-
tribution of wage and injury risk among foreign workers. First of all, immigrants’
injury-by-wage schedule lies systematically above and left with respect to the na-
tives, and to the counterfactual one. This confirms that, by the same level of wage,
immigrants have higher injury rates. Furthermore, for all subsamples, the distribu-
tion of injury rates by wage changes radically around the value of an annual wage
of ca. 18,000 euros. After this threshold, a clearly negative relationship can be
identified - consistently with the interpretation in the literature that higher-paid
and more skilled workers may trade-off part of their wage to “buy” more safety at
work (see, for instance, [Hamermeshl [1999alb). Before this threshold, instead, no
robust relationship can be identified, especially for severe injuries. This suggests
that, by lower levels of salaries, workers are actually unable to do this trade-off, and
have to undergo any level of risk that is entailed by their specific job. This general
relationship, which seems to apply to foreign workers, to natives, as well as to our
counterfactual, hides some important inequalities: indeed, comparing foreign and
native workers’ distributions, the empirical threshold we observed corresponds to a
very different decile of the wage distribution: in most cases, the declining trend in
injury risks does not appear before the 6th-7th decile of the wage distribution. This
implies that only the wealthiest 30-40% of the immigrant population can “afford”
less workplace risk. The negative relationship between injury rates and wages ap-
pears for natives at much smaller deciles, usually between the 3rd and the 4th (which
implies that, quite differently, the wealthiest 60-70% of the native population can
afford trading off wage for workplace safety). Interestingly, also our counterfactual
distribution results sensitive to the empirical threshold: below the threshold, the
results are mixed and the gap in injury rates cannot be straightforwardly attributed
to differences in characteristics or to residual differences; above the threshold, the
counterfactual distribution neatly locates in between the native and the foreigners’
schedules, implying that, while a component of the excess of risk by similar wage lev-
els is attributable to a difference in characteristics, still a non-negligible component
remains attributable to immigrant-specific factors.

The insights gained from the analysis of the conditional distribution of wages
by risk also clarify the findings of the concentration curves analysis. The large
share of the immigrant population residing below the empirical threshold explains
why immigrants’ concentration curves of injuries by wages are quite close to perfect
equality, especially in more recent years and for lower quantiles, and why one starts
to observe some concentration of injuries after roughly the 40% percentile, and in
some years ever later. The different distributions of wages and the convergence in
the characteristics between immigrants and natives observed in section [2.1] explain
that the counterfactual distribution of injuries in more recent years comes closer
to the observed native concentration curve than to the immigrants’ concentration
curve: due to the labour market dynamics imposed by the global financial downturn,
immigrants and natives result more similar to each other in the observable charac-
teristics, but while such characteristics apply to most of the immigrant population,
they only apply to natives with lower wages.
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The overall decline in injury rates for all subsamples - foreigners, natives and
counterfactual - is to a large extent responsible for the declining concentration
indices over the considered time period. Interestingly, however, the trend of the
counterfactual is much less steep than the observed trend, confirming that another
important component of the decline in concentration indices is the less polarized
distribution of characteristics within native workers. It is apparent, however, that
immigrants’ trends follow a distinct path compared to natives and to the counterfac-
tual distribution. The very low concentration indices of the immigrant population,
which as we showed is mainly to be attributed to the fact that for a majority of the
foreign workers, wages are too low to allow for a trade-off between safety and wage,
uncover the important question of the determinants of such disadvantage and of the
relationship between in-group equality and between-group inequality.

5 Conclusions

The analysis has shown that, besides a substantial gap in wage and injury risk that
cannot be attributed to differences in the characteristics, foreign workers face higher
levels of risk by the same level of wages. For a majority of the foreign workers, wages
are too low to allow for a trade-off between safety and wage, which leads to a fairly
equal distribution of risk within this population. Hence, equality within the group
arises from a condition of disadvantage with respect to the overall population. Due
to the setting of the analysis, which was comparing natives and foreigners, we were
not able to disentangle the determinants of this disadvantage, while the analysis
showed that in some critical years during which market pressure increased, the gaps
were more marked, while in more recent years, marked by the massive inflows of
workers from Central and Eastern European countries and particular Romanians,
the gaps decreased. A first follow up to this analysis should thus be an exploration
of the determinants of the “residual” components of the gap that can be explained
based on the characteristics of immigrants that are observable but not comparable
with those of the native population - primarily immigrants’ rights nationality, and
their cultural closeness to the Italian, which can be seen as proxies of the mastery
of the Italian language. Secondly, a more targeted exploration of the effects of
institutional factors such as immigration reforms and EU enlargement in exerting or
uplifting market pressure seems warranted: these institutional factors could affect
the bargaining power of foreign workers on salaries as well as the workplace stress
they face which are considered as risk factors for injuries.

Another stylised fact highlighted by the present paper is that recent dynamics
associated with the global financial crisis have seen a convergence between the char-
acteristics of the less wealthy natives and those of immigrants. It should be more
closely addressed in order to examine whether the effect is temporary or more likely
to bear long-lasting results, considering its potential implications for the post-crisis
recovery and for the longer-term dynamics of labour markets.
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A Appendix

Native Foreign-born
year 1994 2003 2012 1994 2003 2012
Annual Wage (avg.) 16954.09 17120.11 21441.39 | 11528.06 10432.38 13444.52
Injuries
Injury rate: all injuries 6.47 6.52 3.78 9.30 10.97 5.47
Injury rate: immediate-care injuries 0.57 0.67 0.42 1.10 1.15 0.67
Lost days of work (avg.) 1.57 2.24 1.38 2.15 3.37 1.90
Sector (%)
Mining & quarrying 0.46 0.41 0.36 0.65 0.29 0.22
Manufacturing 40.65 40.84 35.62 40.41 37.76 33.63
Electricity, gas, water supply 4.68 1.41 1.25 1.31 0.09 0.09
Construction 12.68 15.08 12.73 16.32 25.04 19.20
Wholesale & retail trade; repair 9.40 14.11 16.23 8.22 7.16 8.91
Accommodation & food service 2.96 4.22 5.82 13.16 7.00 10.85
Transporting & storage 11.55 7.98 7.93 7.02 7.27 7.99
Financial & insurance 10.74 9.56 12.77 5.43 11.51 14.28
Real estate, ICT, professional, scientific 1.64 1.35 1.12 2.79 1.48 1.43
Education 0.77 1.04 1.63 0.67 0.48 0.81
Human health & social work 1.20 1.20 1.42 0.94 0.55 0.71
Administration 2.23 1.96 2.27 2.22 1.06 1.50
Age (avg.) 39.11 37.61 40.86 34.44 34.57 37.91
Tenure (avg.) 5.40 5.52 7.14 2.63 1.63 3.37
Firm age (avg.) 0.19 3.44 3.61 3.46 2.83 3.00
Type of contract (%)
10 95.87 84.04 80.18 94.68 79.51 72.86
21 0.82 0.70 1.01 1.20
22 6.41 12.98 10.96 18.51
23 2.12 1.70 3.53 0.86
24 1.50 1.69 3.94 2.83
25 2.00 5.53 4.44 1.79 3.71 4.60
Firm size (%)
0-9 16.78 27.67 28.19 31.99 40.58 37.41
10-19 6.92 12.63 12.32 11.60 15.03 15.42
20-199 21.41 31.24 30.46 26.80 30.46 32.24
200-999 15.24 13.42 13.55 11.85 6.93 8.28
>=1000 39.65 15.04 15.49 17.76 7.00 6.65
Region of work (%)
North 36.38 44.15 43.06 50.26 60.59 56.67
Centre 28.41 27.22 27.43 32.39 31.06 32.80
South and Islands 35.21 28.63 29.51 17.36 8.35 10.53
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Qualification (%)
Apprentice

Blue collar
White collar

Nro. of observations
(% of the sample)

2.00
60.90
37.10

120634
95.95

5.53 4.44 1.79 3.71
66.68 65.30 79.95 92.32
27.80 30.26 18.26 3.97

470343 434505 5098 111085
80.89 76.26 4.05 19.11

4.60
90.96
4.45

135292
23.74

Table A.3: Descriptive Statistics
Source: WHIP 2015

Table A.4: Relative risk (1994-2012)

All injuries Immediate-care injuries
Year | Foreigners-natives Foreigners-cf. Cf.-Natives | Foreigners-natives Foreigners-cf. Cf.-Natives
1994 1.47 1.09 1.35 1.35 1.79 1.32
1995 1.63 1.13 1.44 0.95 1.26 1.33
1996 1.65 1.16 1.42 1.50 2.00 1.33
1997 1.73 1.18 1.47 1.41 1.87 1.32
1998 1.85 1.33 1.39 1.24 1.73 1.39
1999 1.88 1.37 1.38 1.29 1.74 1.35
2000 1.93 1.37 1.41 1.45 1.99 1.37
2001 1.90 1.33 1.43 1.38 1.97 1.43
2002 1.85 1.27 1.46 1.37 1.94 1.41
2003 1.81 1.24 1.46 1.31 1.93 1.47
2004 1.89 1.30 1.45 1.46 2.11 1.45
2005 1.84 1.29 1.43 1.38 1.98 1.43
2006 1.82 1.25 1.46 1.47 2.11 1.43
2007 1.77 1.23 1.44 1.26 1.85 1.46
2008 1.79 1.24 1.44 1.47 2.06 1.40
2009 1.63 1.17 1.40 1.25 1.74 1.40
2010 1.59 1.16 1.38 1.25 1.80 1.44
2011 1.64 1.20 1.37 1.37 1.88 1.37
2012 1.61 1.19 1.36 1.30 1.79 1.37

Table A.5: Trends in injury rates
Source: own computations on WHIP 2015
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Figure A.9: Wage densities and differences in wage densities
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