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Abstract

The focus of this paper is to analyse the wage effects of temporary
jobs using the 2000 and 2002 waves of the Survey of Italian Households’
Income and Wealth. Exploiting the short longitudinal dimension of
the survey and taking into account of individual- and job-specific un-
observable components result in an estimated wage penalty for tem-
porary workers of about 12-13%. Furthermore, there is evidence of
higher wage returns to seniority for temporary workers, generating a
reduction in the wage gap by about 2.3 percentage points after one
year of tenure.
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1 Introduction

Temporary employment in Europe has been extensively debated both by
researchers and policy makers. Temporary contracts have been often intro-
duced by policy makers as an instrument for labour market flexibility and
to react to the high level of European unemployment. As a matter of fact,
in recent years the share of employees with temporary contracts has risen in
almost all European countries, in particular in those showing relatively high
levels of employment protection.

Traditionally, the Italian standard work arrangement has been full-time,
salaried, permanent, and characterized by high degree of employment pro-
tection, mostly against dismissals. In the last decade, pursuing higher level
of flexibility, atypical employment forms have been growing in importance
thanks to some labour market reforms that, in particular, have extended and
generalized the main discipline of temporary jobs.

Although temporary contracts may provide an instrument to increase
labour market flexibility and a “stepping-stone” into longer employment re-
lationships (Booth et al., 2002), they often imply important and combined
disadvantages. Firstly, temporary workers are subject to higher turnover and
probability of unemployment (Dolado et al., 2002; Farber, 1999) since fixed-
term contracts expire automatically at the end of the agreed period. Sec-
ondly, they seem to receive lower wages than permanent employees with the
same qualifications and jobs. Recent research from Britain, France, Spain,
and Germany (Blanchard and Landier, 2001; Booth et al., 2002; Brown and
Sessions, 2003; Jimeno and Toharia, 1993; Hagen, 2002) has examined wages
and conditions attached to fixed-term employment. In general, it has been
found out that temporary workers earn significantly less than comparable
permanent employees.

The purpose of this paper is the analysis of the wage effects of tempo-
rary jobs in Italy using the 2000 and 2002 waves of the Survey of Italian
Households’ Income and Wealth (SHIW), a representative survey conducted
by the Bank of Italy every 2 years. In particular, we wish to understand
whether the effects of temporary jobs are higher or lower wages and whether
temporary workers receive higher wage returns to seniority than comparable
permanent workers’ ones.

We therefore try to provide some empirical evidence about wage differ-
entials between temporary and permanent workers for the Italian case, since
so far this subject has not been investigated. Moreover, the second contri-
bution to this line of research is to evaluate the potential importance of job
seniority in determining the magnitude of the wage gap: indeed, it could
be heterogeneous and dependent on job seniority. The idea is that wage



penalties for temporary workers might be decreasing with job seniority, both
because temporary workers participate in a full way to the firm life when job
seniority is high and because asymmetrical information tends to disappear
and the employer is able to remunerate the true workers’ productivity.

Hence, we estimate a wage equation that is standard in most respects,
but augmented by a dummy variable for the contract type (temporary or
permanent) and its interactions with seniority and quadratic seniority.

The starting point is the estimation of the wage model via pooled ordinary
least squares (POLS) and random effects (RE). The POLS and RE estimates
reveal that temporary jobs generate negative effects on wages: workers having
a temporary contract earn significantly less than the permanent counterpart.
Furthermore, there is no evidence of particular wage returns to seniority for
temporary workers.

Since it is plausible the presence of unobservables affecting both seniority
and selection into the contract type, we estimate the impact of temporary
contracts on wages by fixed effects (FE). Also the FE estimation results
reveal a wage penalty for temporary workers and no evidence of higher or
lower wage premiums to seniority for this kind of workers.

Finally, we allow for correlation with job-specific components by per-
forming the FE estimator on the sample of workers who do not change jobs
between the two observation moments (2000 and 2002). Finally, we follow a
suggestion by Abowd et al. (1999) to increase the precision of this estimator
by a control function approach on the complete sample.

The estimation results reveal a wage penalty for temporary workers of
12%, larger in modulus than the one obtained using POLS, RE, and FE
estimators. Moreover, after controlling for individual- and job-specific effects,
an higher wage return to seniority for temporary workers is detected: thus,
the wage gap is reduced by about 2.3 percentage points after one year of
seniority.

The paper is organized as follows. Section 2 presents the Italian institu-
tional labour market setting, displaying the recent changes and introducing
the main characteristics of temporary contracts regulations. In section 3 we
summarize what the theory tells us about wage differentials between tempo-
rary and permanent workers. In section 4 we discuss the specification of the
wage equation and clarify our estimation procedures. Section 5 describes the
data and reports basic descriptive statistics about the selection into tempo-
rary contracts and the wage differentials between temporary and permanent
workers. Section 6 displays the estimation results and contains a discussion
about the main findings. Finally, section 7 reports concluding remarks.



2 The institutional setting

Traditionally, the Italian standard work arrangement has been full-time, de-
pendent, permanent, and characterized by high degree of employment pro-
tection, mostly against dismissals. This strict regulation has been relaxed
since the mid nineties. Indeed, in recent years, pursuing higher level of flex-
ibility, atypical employment forms have been growing in importance. The
major step has been the “Treu package” (Law No. 196/1997), which intro-
duced and regulated new sorts of contracts, mainly temporary work agency
employment, followed by Legislative Decree No. 368/2001 which has im-
plemented European Council Directive No. 1999/70/EC of June 1999 on
fixed-term employment.*

More in details, Law No. 196/1997 has legally legitimized temporary
work agencies, prohibited before, and has given rise to the expansion of
new temporary contract forms, including seasonal, youth work-training, and
apprenticeship contracts.

Legislative Decree No. 368/2001 cancelled Law No. 230/ 1962, which
was previously the main discipline regulating fixed-term contracts, and has
relaxed the circumstances prohibiting them; fixed-term employment has thus
been extended and generalized. Indeed, before the 2001 reform fixed-term
contracts were allowed only in well-defined situations such as for seasonal
jobs, for replacing temporarily absent employees, and predetermined, occa-
sional, and extraordinary services. Thus, job relationship deadlines were
uniquely valid for reasons specifically indicated either by law or by collective
agreements. After Legislative Decree No. 368/2001, fixed-term contracts
can be stipulated whenever there are technical, productive, organizational,
or substitution reasons.> Therefore, the employers’ degrees of freedom have
increased and temporary contracts can be stipulated in much more flexible
circumstances. This is the main modification of fixed-term contracts regu-
lation, while duration, wage conditions, and other formal requirements have
not been touched.

As a matter of fact, the legislation is still generic about the duration
of fixed-term contracts which are not bound by a maximum duration. As

"'We do not mention in this paper the “Biagi law” (Law No. 30/2003), which is the most
recent modification of temporary employment regulations, because our empirical analysis
focuses on 2000 and 2002 waves.

2Legislative Decree No. 368/2001 cancelled also art. 8-bis of Law No. 79/1983 and
art. 23 of Law No. 56/1987.

3However, they are not allowed to replace workers on strike, to replace workers who
have been collectively dismissed during the previous year, to substitute workers whose
contracts have been temporarily suspended.



regard renewals, fixed-term contracts can be renewed only once and only if
the total maximum duration of the temporary job relationship is shorter than
3 years. But, if there is a while of at least 10 ten days (20 days for fixed-term
contracts longer than 6 months) between the two temporary contracts, the
same employee can be hired again with a fixed-term contract by the same
employer. According to art. 6 of Legislative Decree No. 368/2001 fixed-
term workers are entitled to the same legal and remunerative conditions as
the comparable workers recruited for an indefinite duration. This principle
is generic and, for instance, permanent workers could receive higher wages
compensating their full participation to the firm’s activity (Montanari, 2003).
Summarizing, the legal changes since the mid nineties and up to 2002 have
generated the following institutional setting for temporary employment:

e Temporary contracts can be stipulated for technical, productive, orga-
nizational, or substitution reasons.

e In principle, temporary contracts are not constrained by a maximum
duration; they can be renewed only once and only if the total maximum
duration of the temporary job relationship is shorter than three years.

e Temporary workers are entitled to the same legal conditions as those
recruited for an indefinite duration. They should also receive training
that is adequate for the tasks to be undertaken.

3 Conceptual framework

There are some theoretical reasons for which we should observe a wage differ-
ential between temporary and permanent workers. According to the theory
of compensating differentials, formalized by Rosen (1974), workers with the
same level of competence should receive different wages if their working con-
ditions are different. Since temporary contracts often imply important and
combined disadvantages,® we should detect a wage premium for temporary
workers to offset differences in the value of working conditions.

However, the theory of compensating differentials has not been of great
value in explaining wage variation and, until now, only wage penalties have
been found for temporary jobs. In recent years, several empirical studies for
different European countries have been conducted on this topic. But so far,

4For instance, the following disadvantages have been observed: higher turnover and
probability of unemployment (Dolado et al., 2002; Farber, 1999), physical constraints,
repetitive and monotonous work, noise, and less opportunity to acquire new skills (Le-
tourneux, 1998). Guadalupe (2003) finds a difference of 5 percentage points in accident
probabilities.



there does not exist any empirical study investigating wage effects of tempo-
rary contracts in Italy. In Spain negative earnings differentials for temporary
workers between 8.5% and 10.8% are detected by Jimeno and Toharia (1993);
Blanchard and Landier (2001) find a wage penalty for temporary workers
of about 20% for France; Booth et al. (2002) estimate a British negative
wage gap between 6% and 10%, while Brown and Session’s (2003) finding
is around 12%; finally, Hagen (2002) detects a large wage penalty for Ger-
man temporary workers of about 23.4% performing the Heckman’s (1978)
dummy endogenous variable model estimation and lower and statistically
not significant wage penalties (between 5% and 10%) using several matching
estimators. Table 1 collects the estimation results (and the corresponding es-
timators) of the wage differential between temporary and permanent workers
in some European countries and United States.

Table 1: Wage differentials between temporary and permanent workers: some
empirical results.

Author Country Estimator Wage differential %
Total Male Female

Jimeno & Toharia (93) Spain OLS -9/-11

Segal & Sullivan (98) USA FE -15/-20

Blanchard & Landier (01)  France POLS -20.0

Brown & Session (03) Britain DEVM/IV -12.0

Booth et al. (02a) Britain POLS 157 -134

Booth et al. (02a) Britain FE -6.7 -10.3

Hagen (02) W. Germany DEVM -23.4

Hagen (02) W. Germany  Matching -5/-10f

Notes: TStatistically non significant at the 10% level.

OLS=Ordinary Least Squares; POLS=Pooled Ordinary Squares; FE=Fixed Effects;
IV=Instrumental Variables; DEVM=Heckman’s (1978) Dummy Endogenous Variable
Model.

As a matter of fact, there are a number of reasons for negative effects
on temporary workers’ wage. In the dual labour market framework charac-
terized by perfect substitution between temporary and permanent workers,
difficulties in monitoring the workers, and uncertainty about product de-
mand, Rebitzer and Taylor (1991) show that the optimal strategy for the
firm may consist in hiring both permanent and temporary employees, with
a lower wage for fixed-term workers. Temporary workers are indeed used
by employers to regulate short-term fluctuations in product demand and the
equilibrium is characterized by an excess supply of workers to permanent
jobs and by a negative wage differential for temporary workers.

In the insider-outsider wage bargaining framework, Bentolila and Dolado
(1994) suggest that if unions are dominated by permanent workers (the in-



siders) then the presence of fixed-term workers (the outsiders) increases the
permanent workers’ bargaining power. Therefore, the unions can ask for
higher wages, without affecting the survival probability of permanent work-
ers because temporary workers are the first ones to be laid off.

The specific human capital theory may provide another explanation for
wage gaps that does not reflect compensating differentials. Indeed, both
temporary workers and corresponding firms have lower incentives to invest
in firm-specific human capital since the job match could expire in a short
period. Thus, the underinvestment in specificchuman capital might give rise
to lower wages for temporary workers and damage their wage profiles.

Temporary jobs can also be interpreted as a screening tool used by firm
to extend the legally limited probationary period. If a temporary worker
performs well, the contract is renewed and converted into permanent dura-
tion. In the shirking wage efficiency framework Giiell (2000) derives a wage
penalty for temporary worker because there is no need to use temporary
workers’ wages as incentive device in reducing shirking. Indeed, firms are
able to reduce temporary workers’ shirking by relating the renewal of the
contract and its conversion into permanent duration to the worker’s perfor-
mance.

Furthermore, probationary periods may give rise to a self-selective pro-
cess. Indeed, as pointed out by Loh (1994), the employer posts some tem-
porary vacancies with lower wages, promising higher wages afterwards if the
worker gets the renewal of the contract. The higher the worker’s ability, the
higher the chances of fulfilling the productivity requirements, getting the re-
newal of the contract. Thus, according to the Loh’s (1994) model, we should
observe a positive correlation between the choice of a temporary contract and
the worker’s ability, a steeper wage path within the same firm for the work-
ers who had temporary contracts and wage penalties during the probationary
stage.

4 Model specification and estimation issues

In this section we introduce the wage equation we are going to estimate. The
most general specification of the wage equation can be written as:

Inw; = Z;tﬂ + X;t(s +c + ¢j(¢) + U, (1)

where Inwy; is the real (2002 prices) net hourly wage for individual 7 at time
t and z; is a 5-dimensional vector collecting our variables of primary inter-



est. It contains the dummy variable for contract type, T'Cy,% job-seniority
(computed as age minus age at which the worker has begun the current
job), its square, the interaction between seniority and contract type, and its
quadratic term. The K-vector x;; includes a set of further explanatory vari-
ables (including the constant and the time dummy) indicating the workers’
geographical area of residence (4 dummies), gender, education (4 dummies),
household position, marital status, the sector and firm size (8 and 6 dum-
mies, respectively), 2 occupational dummies (white collar and manager, while
blue collar is the reference), part-time, potential work experience (computed
as age minus age at the beginning of the first job), and its quadratic term.
The error term in equation (1) has been decomposed into a time-invariant
individual-specific component, c;, a job-specific component, ¢;;), which is
time-invariant for stayers (employees who did not change job between 2000
and 2002) and time-variant for movers,® and an idiosyncratic error term, wu;;.

4.1 Estimating the wage model by pooled ordinary least
squares and random effects

Now we introduce the assumptions under which the POLS and the RE
estimators can be used to consistently estimate the parameter vectors in
model (1). Rewrite the model as

Inw; = z,8 + x,,0 + vy, (2)

where vy, = ¢; + ¢;j(;) + uy is the composite residual, given by the sum of the
individual-specific effects, the job-specific effects, and the idiosyncratic error.

It is well known that a necessary condition for the consistency of the
POLS and RE estimators is zero correlation between the regressors and the
composite error term, vy;. Therefore, the following assumptions are nec-
essary (and sufficient for the POLS estimator) for each i = 1,..., N and
t=1,....T:

E(zjc;) = 0  E(Xj¢)=0 (3)
E(z;0;5) = 0  E(x,00) = (4)
E(zjuy) = 0 E(xjuy) = 0. (5)

5The dummy variable TC}; is equal to 1 when the employee is a temporary worker.
See appendix A-2 for details about the definition and the construction of variables used
in the econometric analysis.

6The subscript j(i) refers to the specific job match between the vacancy j and the
individual 4. Since the time variation of the job match is given by a change in the subscript
j (for instance from j(i) to h(i)), the temporal subscript ¢ has been omitted.



If we have correctly modelled E(In wg |z, X, ¢i, ¢j(:)), assumption (5) holds.
The problematic assumptions are assumptions (3) and (4), stating that there
should not be any correlation between individual and job unobservables and
individual and job characteristics collected into z;; and x;;. These assump-
tions are clearly likely to fail in our framework and POLS and RE estimators
are indefensible.

4.2 Within-individual estimation of the wage model

Assume now that there is no correlation between the job-specific effects, ¢;),
and the explanatory variables, [zl,,x/,]’. Then, the general specification of

the wage equation (1) can be rewritten as
Inwy = 2,8 + x,0 + ¢; + Nu, (6)

where 7; = ¢;;) + uy, and it is straightforward to show the consistency
of the within-individual (FE) estimator. Indeed, if there is no correlation
between the job-specific effects and the wage regressors, the composite er-
ror term 7);; is uncorrelated to the explanatory variables conditional on the
individual-specific effect, ¢;; then, least squares estimation of model (6) gen-
erates unbiased results.

Therefore, the FE estimator allows us to estimate the wage equation tak-
ing into account of the possible correlation between individual heterogeneity
and the explanatory variables. Nevertheless, a number of wage regressors
— including contract type and job tenure — are likely to be correlated with
unobservable job-specific characteristics. Thus, the assumption of zero cor-
relation between regressors and job-specific effects, which is necessary for the
consistency of the FE estimator, could fail and the estimation results from
the within-individual approach loose in credibility.”

4.3 Tackling the correlation between the job-specific com-
ponent and the wage regressors

In this subsection we relax assumptions (3) and (4), so that individual- and
job-specific effects are allowed to be arbitrary correlated to the wage re-
gressors, and we show how to obtain consistent estimators of the parameter
vector [3',d']. The methodology we propose in subsections 4.3.1 and 4.3.2

“If we interpret the job-specific effects, for instance, as the quality of the job match
between firm and employee, then the higher the quality of the job match, the higher the
probability of observing a high job tenure, generating correlation between the composite
error term, 7;;, and z;.



are inspired by Light and McGarry (1998) and Abowd et al. (1999). In
subsection 4.3.3 we introduce some specification tests.

4.3.1 Within-individual-job estimation of the wage model

As we will see more in details in section 5, the econometric analysis is carried
out using a small panel data set with only 2 time periods. Therefore, we can
distinguish two types of workers: workers who changed firm between 2000
and 2002 (the “movers”) and workers who did not change firm (the “stayers”).
Thus, if we restrict our analysis on the stayers and we apply the usual FE
transformation® to the original wage equation (1), we are able to remove both
the individual-specific component, ¢;, and the job-specific component, ¢;.
The FE transformed model is

Inwy = 7,8 +%,6 + iy, i€S, (7)

where the two dots denote that the within-individual time means have been
subtracted from the original realizations at date ¢ for individual ¢ and S
is the set of stayers. Ordinary least squares applied to the time demeaned
model generate unbiased results. This procedure allows any arbitrary cor-
relation between the individual- and job-specific components, but we have
to assume the exogeneity of mobility; this means that the reasons for which
the worker changes job are random once we condition on the wage regressors
and the fixed components. We need, as usual, the strict exogeneity of our
explanatory variables conditional on the individual- and job-specific effects:
E(uit|Zi, X, ¢i, 0ji)) = 0 for t =1,..., T, where Z; and X, are, respectively,
T x 5 and T' x K matrices collecting individual ¢’s observations.

Moreover, we would obtain identical estimates and inference if we ap-
plied, instead of the within-individual estimation on the stayers’ subsam-
ple, the within-individual /within-job estimation using the full sample.® By
within-individual /within-job procedure we refer to the FE estimator that ex-
ploits, instead of deviations from individual means, deviations from within-
job means. Since these deviations sum to zero within-individuals, they are
uncorrelated by construction with both the person-specific components, c¢;,
and the job-specific effects, ¢;).

8Abowd et al. (1999) propose to use the within-individual first differences of the data.
Since T=2, FE estimation and first differencing produce identical estimates and inference
(e.g., see Wooldridge, 2002, pp.284).

9The statistical appendix A-1 shows this basic result.
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4.3.2 Within-individual estimation of the augmented wage model

The estimator we have seen in the previous subsection is inefficient (only
stayers’ information is exploited in the estimation) in estimating the general
specification of wage equation (1). Following Abowd et al. (1999), we try
to improve on the precision of our estimates reintroducing in our sample the
movers and solving the problem of endogeneity by adopting another strategy.

Demeaning or first differencing the data when we use the full sample do
not remove completely the job-specific component. More in details, applying
the first differencing transformation to equation (1) yields

Alnwy = Az, B + AX},0 + Adjngy + Aug, (8)

where
Adjnay) = @iy — P

and the subscripts 7 and h indicate the firms where worker ¢ was working
during 2002 and 2000, respectively. If individual 7 is a stayer, j = h and
A¢jni = 0. If individual 4 is a mover, j # h and A¢;nu) # 0. Since we
are allowing our wage regressors to be arbitrary correlated to the job-specific
component, then there is a problem of endogeneity due to the presence of
workers who changed their job between 2000 and 2002.1°

In order to take into account of the correlation between individual char-
acteristics and the job-specific component, we apply a control function es-
timator and augment the general wage model in equation (1) by a set of
interactions between observable individual and job characteristics.

Denote S the NT x P matrix of P interactions between individual and
job characteristics and assume that, conditional on S, individual character-
istics and firm unobservables are orthogonal. Then, the within-individual
estimator on the augmented wage equation

Inwy = 2,8 + X},0 + sja + ¢; + i) + Ui, 9)
is consistent and allows us to improve on efficiency.!!

4.3.3 Specification checks

The interesting peculiarity of the procedure presented in subsection 4.3.2
is that some specification checks are applicable. Under the null hypothe-

10We end up with the same conclusions and problems if we apply the time-demeaning
transformation instead of first differencing.
HSee Abowd et al. (1999) for further details about the conditional estimation method.
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sis of conditional orthogonality between individual characteristics and the
job-specific component, both the within-individual estimator on the stayers’
subsample and the conditional within-individual estimator are consistent,
with a gain in efficiency from the last one. Under the alternative only the
within-individual estimator on stayers is consistent. Thus, we can use the
Hausman (1978) statistic to compare the estimation results coming from
these two estimators of the parameter vector [3',8'].

Another possible specification check consists in testing the strict exogene-
ity of our wage regressors. As proposed by Wooldridge (2002), if T = 2 we
can do it performing a first difference estimation of the original equation
augmented by the wage regressors in levels (2002 or 2000 levels), and then
computing an [F-test for significance of the wage regressors in levels. The
intuition behind this regression-based test for endogeneity is that the regres-
sors in levels should not be significant as additional explanatory variables in
the first differenced equation under the null of strict exogeneity. Thus, we
estimate by ordinary least squares the equation

Alnwy = Az,B + AXyd + Aslya + Ziyy + Xip\ + errory, (10)

and we test the null hypothesis Hy: [v/, A" = 0 performing the F-test
for significance of [z, x},]". If the interaction terms s; are able to capture
the correlation between individual characteristics and the unobservable job-
specific component, we should not reject the null hypothesis Hy.

Finally, we will test for sample selection bias and attrition. The sample
selection bias may arise because the dependent variable can only be observed
when the individual participates in the labour market as employee. Attrition
may occur because some observations leave the sample for reasons that may
not be entirely random. Both these tests are performed on the wage equation
augmented by the proxy interactions and following Wooldridge (1995 and
2002). Furthermore, in these tests the unobserved individual and firm effects
are allowed to be correlated with the wage regressors and the selection rules
may depend on the unobserved effects.

More in details, suppose that for each ¢ the selection equation for indi-
vidual ¢’s labour market participation is

dip = 1[Fip, +ei > 0], ex|F; ~ N(0,1), (11)

where F; is a set of exogenous variables and 1[-] is an indicator function which
is unity if its argument is true and zero otherwise. The exogenous regressors
predicting the participation in the labour market are: gender, geographical
area (4 dummies), education (4 dummies), marital status, age, its square,
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a dummy for husband working status, number of children in 3 age groups
(0-5, 6-14, and 15-18), a time dummy, and the interactions between gender
and education dummies. The regressors in all time periods enter into the
selection equation at time ¢ to allow for selection models with unobserved
effects. Using a Mundlak (1978) approach, we can replace F; with (fi;, f;),
where f; denotes the individual means, and, assuming that the coefficients
are time-constant, we can estimate them by pooled probit. Once we have
computed the inverse Mills ratios, we introduce them into the conditional
FE model: the sample selection test is given by the t-statistics (using robust
standard errors) on the inverse Mills ratios.

As regard attrition, in 2000 we have some employees that disappear in
2002 because they become either not-employed or self-employed or they drop
out the survey. The reasons for which they leave the sample could not be
random, for instance they could depend on having had a temporary contract
in 2000. First, we rewrite our augmented wage equation in first differences,
yielding

Alnwyy = Az,B8 + AX,0 + Asl,a + Angs. (12)
Considering that in our panel 7' = 2 and conditional on being an employee

in 2000, we can write the selection equation into the 2002 employees’ sample
as follows:

Qi = 1[gi2C2 + €2 > 0], €i2|{gz’2a AXiQa AZ@'27 Asi27ai1 = 1} ~ N(Oa 1)7 (13)

where g;» contains our wage regressors in 2000 levels (which are observed
both for the employees in our panel and for the employees that drop out of
the sample in 2002).

Then, it is possible to show that

E (Alnws|Azi, AXe, Asip, 8io, o = 1) =
= Az;2,6 + AX;26 + AS;QO‘ + p2A(gi2C2), (14)

where A\(g;2(,) is the inverse Mills ratio, if our wage regressors are strictly
exogenous, selection does not depend on their first-differences once we have
controlled for their 2000 levels, and An;, and € are jointly normal.!? Thus,
a test for attrition can be computed in two steps:

i) Estimate equation (13) using a cross section probit and compute the
estimated inverse Mills ratios A(g;2¢,)-

i) Augment equation (12) by A, estimate using OLS, and test the null

12Gee e.g. Wooldridge (2002, pp.585-586) for further details.
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hypothesis Hy: ps = 0.

5 Data and sample

The empirical analysis has been conducted using the 2000 and 2002 waves of
the Survey of Italian Households’ Income and Wealth (SHIW).!* The SHIW
is a nationally representative survey conducted by the Bank of Italy every
two years since 1989. As the question about the contract type was intro-
duced in 2000, we cannot use for our research project previous surveys.
The 2002 wave covers 8,011 households composed of 22,148 individuals and
13,536 income-earners. The households that were interviewed also in 2000
are 3,605. The 2000 wave covers 8,001 households, 22,268 individuals, and
13,814 income earners.

Since self-employed workers are deemed to be structurally different from
salaried workers, they are removed from the sample. We left out individuals
out of the range 15-65 years of age, we removed individuals who were not
salaried workers in 2000 or 2002, and we excluded observations lying in the
first and in the last percentiles of the wage and weekly working hours distri-
butions, respectively. Finally, we excluded observations with missing values
for some of the variables used in the specification of the wage model, ending
up with a sample of 4,370 observations, corresponding to 2,185 employees
across two time periods.

As we have seen in subsection 4.3.1, when we try to face and solve the
endogeneity generated by the correlation between unobservable job-specific
components and individual characteristics we will split the sample into the
movers’ subsample and the stayers’ subsample. The latter is made up of 3,922
observations corresponding to 1,961 employees, while the movers’ subsample
is composed by 448 observations for 224 employees.

In subsection 4.3.3 we have introduced tests to check the presence of sam-
ple selection and attrition biases. They are performed through probit estima-
tions of selection equations. The probit participation equation is estimated
using 10,394 observations corresponding to 5,197 individuals (individuals in-
terviewed both in 2000 and 2002 but not salaried workers in one of these two
years). As regard the attrition bias test, the cross section probit selection
equation is estimated using 2,706 individuals corresponding to 2,185 employ-
ees, 86 self-employed, 266 not-employed and 169 individuals who drop out
the survey in 2002.

13The Survey and further details are available on the Web-server of the Bank of Italy
(http://www.bancaditalia.it/statistiche/consultazione).
14 Annex B1, question 1 of the SHIW questionnaire.
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The variables of primary interest are:

e Contract type, TCy. It is a dummy variable which is equal to 0 if the
individual is a permanent worker and equal to 1 if the individual is a
fixed-term worker or a worker for a temporary work agency.

e Seniority, indicating the number of years coming from the difference
between age and age at which the worker has begun the job performed
at the interview year.

The data allows us to distinguish between two types of temporary workers:
fixed-term contracts and workers for temporary work agencies. The small
sample size of workers for temporary work agencies forces us to aggregate
temporary workers in a unique category.!> The percentage of temporary
contracts is given in Table 2. Over 2000-2002, the average percentage of
workers with a temporary job is 6.11%.1°

Table 2: Mean hourly wage by type of contract.

Mean  Std.Dev

Hourly wages (€)

Permanent 9.01 4.70
Temporary 7.92 7.43
Owverall 8.94 491
Wage penalty (%) -12.10
Temporary Contract (%) 6.11 0.24
Value p-value
Wage difference (€) 1.09 0.019
Person-wave observations 4,370

Source: SHIW - Bank of Italy, 2000 and 2002.
Notes: Hourly wages are in constant prices (2002).

The dependent variable is the natural logarithm of the average net hourly
wage (in euros and in 2002 prices), Inw;;, computed using information pro-
vided by the SHIW on the average net monthly wage and the average weekly
working hours. Table 2 displays the average hourly wage disaggregated by
contract type, the wage penalty, the wage difference, and its significance.
Over 2000-2002, the average hourly net wage (in 2002 prices) is equal to
9.01€ for permanent workers and 7.92€ for temporary employees. The wage
difference (1.09€) is significant and the wage penalty from these raw data is
about 12%.

15The fraction of temporary workers for temporary work agencies is 0.21% over the full
sample and 3.4% over the temporary workers’ subsample, corresponding to 9 observations.

16More detailed information on the fraction of temporary workers by year, personal, and
firm characteristics is reported in the data appendix, Table A-2.
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The work experience is actually a potential work experience in years.
Since no information about past employment and unemployment spells is
available, we can only approximate work experience using the provided in-
formation about the age at which our workers began their first job activity.

In the wage equation specification we control for working hours including
a dummy variable which is equal to 1 if the worker has a part-time contract.
We do not apply any particular definition of part-time based on the number
of working hours: employees are simply required to self-define their contracts
choosing between “part-time” or “full-time”. More details about the definition
and the construction of the variables used in our wage models are reported
in the data appendix A-2.

Table 3 reports the job composition by individual and firm characteristics
of temporary workers, permanent workers, and the complete sample. We can
see that temporary workers are younger, they have a smaller job seniority and
a shorter job experience. It is easier to find low educated employees among
temporary workers. While about 28% of the employees lives in the South
of Ttaly (South and Islands), if we restrict our focus on temporary workers,
then we note that this percentage increases up to 53%, meaning that more
than one half of the Italian temporary workers lives in the South of Italy. We
can also find a large presence of temporary workers among low skill jobs: the
weight of agriculture, building and construction, domestic services, and small
size firms (up to 19 employees) is particularly high. Finally, we notice that
it is much easier to observe a blue collar among temporary contracts (62.2%
of temporary workers are blue collars) than to observe a blue collar among
permanent employees (40.6% of permanent workers are blue collars).!”

6 Wage effects of temporary contracts: estima-
tion results

Table 4 presents estimation results of the wage model via POLS, RE, and
FE. These estimation results are discussed in subsection 6.1. Table 5 shows
the estimates via FE for stayers and the regression results obtained by the
within-individual estimator of the wage equation augmented by 70 interac-
tions between individual and job characteristics. Subsection 6.2 contains a
discussion about the results obtained through these two procedures. The in-
terpretation of the outcome from the specification checks is instead provided
in subsection 6.3. In subsection 6.4 we perform some sensitivity analyses.

"Further descriptive statistics are reported in Tables A-1, A-2, and A-3.
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Table 3: Job distribution by contract type, personal, and firm characteristics,
2000-2002.

Temporary Permanent Total

Mean  Std.Dev. Mean  Std.Dev. Mean  Std.Dev.

Age 36.345 10.865  41.592 9.859  41.271 10.001
Tenure 10.524 12.009 16.436 10.638 16.075 10.818
Experience 16.611 13.028  21.483 10.560  21.185 10.789
FEducation

None or Elementary 0.176 0.382 0.075 0.264 0.081 0.274
Middle school 0.363 0.482 0.299 0.458 0.303 0.460
Professional school 0.064 0.245 0.086 0.280 0.084 0.278
High school 0.262 0.441 0.406 0.491 0.397 0.489
University degree or more 0.135 0.342 0.134 0.340 0.134 0.341
Area

North-East 0.109 0.312 0.268 0.443 0.258 0.438
North-West 0.180 0.385 0.243 0.429 0.239 0.427
Centre 0.176 0.382 0.227 0.419 0.224 0.417
South 0.281 0.450 0.168 0.374 0.175 0.380
Islands 0.254 0.437 0.094 0.291 0.103 0.305
Firm size

Up to 4 0.116 0.321 0.073 0.260 0.075 0.264
From 5 to 19 0.303 0.461 0.169 0.375 0.177 0.382
From 20 to 49 0.105 0.307 0.116 0.320 0.116 0.319
From 50 to 99 0.067 0.310 0.084 0.251 0.084 0.277
From 100 to 499 0.105 0.307 0.108 0.310 0.106 0.310
500 or more 0.056 0.231 0.127 0.334 0.123 0.329
Public Sector 0.247 0.432 0.324 0.468 0.319 0.466
Occupation

Blue collar 0.622 0.486 0.406 0.491 0.419 0.493
White collar 0.343 0.476 0.501 0.500 0.492 0.500
Manager 0.034 0.181 0.093 0.291 0.089 0.291
Industry

Agriculture 0.142 0.350 0.024 0.153 0.031 0.174
Industry & Mining 0.184 0.388 0.308 0.462 0.300 0.458
Building & Construction 0.079 0.270 0.047 0.212 0.049 0.216
Wholesale & Retail Trade 0.154 0.361 0.096 0.294 0.099 0.299
Transport & Communication 0.030 0.171 0.040 0.196 0.039 0.194
Credit & Insurance 0.007 0.086 0.049 0.215 0.046 0.210
Business services 0.030 0.171 0.033 0.180 0.033 0.179
Domestic services 0.060 0.238 0.034 0.182 0.036 0.186
Public administration 0.315 0.465 0.369 0.483 0.366 0.482
Female 0.502 0.501 0.402 0.490 0.408 0.492
Head of Household 0.330 0.471 0.483 0.500 0.474 0.499
Married 0.532 0.500 0.708 0.455 0.697 0.460
Part-time 0.240 0.428 0.068 0.252 0.078 0.269
Stayer 0.715 0.452 0.909 0.287 0.897 0.303
Observations 267 4,103 4,370

Source: SHIW - Bank of Italy, 2000 and 2002.
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6.1 Pooled ordinary least squares, random effects, and
fixed effects estimation results

In interpreting our estimation results, we begin by comparing results obtained
via POLS, RE, and FE. These results derive from the estimation of the
same wage model but under different assumptions on the error structure
and endogeneity. We get very similar results from POLS and RE estimates,
reported in the first six columns of Table 4. Temporary contracts induce a
wage penalty about 9.5% and the estimated coefficient is statistically different
from zero at a 5% significance level. Furthermore, since the interaction terms
between contract type and seniority are not significantly different from zero,
there is not a particular wage return to seniority for temporary workers.

However, using the FE estimator, we can relax the assumption of zero
correlation between the individual specific component and our wage regres-
sors, which is instead necessary for the consistency of the POLS and the
RE estimators. The estimation results from the FE estimator are displayed
in the last three columns of Table 4. Note that the estimation results for
some of the control variables are not reported. These variables are indeed
not identified in the FE framework because either time constant (gender,
geographical area of residence, and education'®) or time-variant but growing
at the same rate of the time dummy (potential experience).

The estimated coefficient associated to contract type is now larger in
modulus (the coefficient is —0.116) implying a wage penalty for temporary
workers of about 11%,'? statistically different from zero at a 5% significance
level (p-value=0.049). The interactions between seniority and contract type
are again not significantly different from zero, even if now the correspondent
estimated coefficients are larger in modulus that the ones obtained from
POLS and RE estimators.

However, these results could be biased even if we control for individual
heterogeneity. Indeed, if there is some correlation between our explanatory
variables and the job-specific component (which has been included in the
error term) the strict exogeneity requirement conditional on the individual-
specific component, ¢;, fails.?

18Tn point of fact, education is time-variant in our panel data set, as you can note from
the within-individual standard deviation reported in Table A-1. More precisely, 2,068
individuals (94.65%) of our sample did not change educational qualification between 2000
and 2002. For 117 workers the education dummies are time-variant but we detected a
decrease of the educational qualification due to measurement errors for 43 individuals.
Thus, we preferred to consider education dummies as time-invariant removing them from
the set of explanatory variables in the FE estimation.

1910.952 = [exp (—0.116) — 1] - 100.

20Tn particular, our variables of primary interest are likely to be correlated with a firm-
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Table 4: POLS, RE, and FE estimates of the wage model.
POLS RE FE

Variable Coeff S.E.f pwvalue Coeff S.E.f p-value Coeff S.E.T p-value
TC -0.101  0.041 0.013 -0.101 0.041 0.014 -0.116 0.059 0.049
TCxTenure 0.009  0.007 0.210 0.010  0.008 0.194 0.018 0.012 0.123
TC ><Tenure2/100 -0.000  0.000 0.704 -0.000 0.000 0.566  -0.000 0.000 0.206
Tenure 0.006  0.002 0.010 0.005  0.002 0.023  -0.008 0.006 0.186
Tenur62/100 -0.000  0.000 0.449 -0.000 0.000 0.652 0.000  0.000 0.310
Experience 0.015  0.002 0.000 0.016  0.002 0.000
ExperienceQ/l(]O -0.024  0.005 0.000 -0.026 0.005 0.000 -0.057 0.023 0.014
Area - Reference: North-East
North-West 0.028 0.014 0.049 0.027 0.014 0.061
Centre -0.030 0.014 0.037 -0.032 0.015 0.027
South -0.049 0.019 0.011  -0.050 0.019 0.009
Islands -0.006  0.022 0.779 -0.010 0.022 0.654
Education - Reference: None or Elementary
Middle school 0.065 0.024 0.006 0.066  0.024 0.005
Professional school 0.091  0.028 0.001 0.095 0.028 0.001
High school 0.148 0.027 0.000 0.153  0.027 0.000
University degree or + 0.385  0.033 0.000 0.396 0.034 0.000
Firm size - Reference: Up to 4
From 5 to 19 0.048 0.026 0.064 0.041 0.026 0.116  -0.026  0.043 0.547
From 20 to 49 0.098  0.027 0.000 0.078  0.027 0.004 -0.061 0.049 0.211
From 50 to 99 0.140  0.029 0.000 0.116  0.029 0.000 -0.044 0.051 0.382
From 100 to 499 0.153  0.028 0.000 0.137  0.028 0.000 -0.014 0.049 0.782
500 or more 0.200  0.028 0.000 0.183 0.028 0.000 0.019  0.051 0.709
Public Sector 0.198  0.030 0.000 0.178  0.030 0.000 0.013  0.051 0.806
Occupation - Reference: Blue collar
White collar 0.130  0.015 0.000 0.131  0.015 0.000 0.081 0.032 0.011
Manager 0.315 0.028 0.000 0.294  0.027 0.000 0.132  0.043 0.002
Industry - Reference: Agriculture
Industry & Mining 0.119  0.041 0.004 0.110  0.041 0.008 0.048  0.069 0.489
Building & Construct. 0.136  0.046 0.003 0.120 0.045 0.008 0.044 0.073 0.544
Wholesale & Retail Tr. 0.067  0.043 0.120 0.058  0.043 0.179 0.002 0.074 0.977
Transport & Commun. 0.139  0.047 0.003 0.122  0.047 0.009 0.044  0.077 0.564
Credit & Insurance 0.245  0.048 0.000 0.222  0.048 0.000 -0.046 0.080 0.563
Business services 0.103  0.049 0.036 0.090  0.050 0.073 0.010 0.082 0.900
Domestic services 0.052  0.051 0.310 0.058  0.052 0.262 0.055 0.084 0.511
Public administration 0.109  0.043 0.011 0.102  0.042 0.017 0.030  0.070 0.670
Female -0.070  0.013 0.000 -0.077 0.013 0.000
Head of Household 0.025 0.012 0.039 0.021  0.012 0.073  -0.026  0.028 0.355
Married 0.062 0.014 0.000 0.063 0.014 0.000 0.039 0.044 0.369
Part-time 0.071  0.025 0.004 0.077  0.027 0.005 0.149  0.058 0.010
2002 0.021  0.008 0.012 0.020  0.008 0.015 0.084 0.021 0.000
Constant 1.400 0.064 0.000 1.064  0.048 0.000 2.216  0.162 0.000
Observations 4,370 4,370 4,370
R? 0.415 0.355 0.035
Adjusted R? 0.410 0.349 0.029
F-test of joint F(36,2184) p-value F(36,2184) p-value F(26,2184) p-value
significance: 64.36 0.000 62.95 0.000 2.68 0.000
White/Koenker F(2,2184) p-value F(2,2184) p-value F(2,2184) p-value
heteroskedasticity test: 9.95 0.000 6.97 0.001 15.50 0.000

Regression-based strict exogeneity tests:

Hausman tests RE vs FE:

F(25,2134)=1.53 p-value=0.045
F( 5,2154)=2.17 p-value=0.055
F(25,2184)=4.21 p-value=0.000
F( 5,2184)=2.01 p-value=0.074

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed.
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6.2 FE on stayers and conditional FE estimation results

In this subsection we present estimation results tackling the plausible endo-
geneity of our wage regressors after controlling for individual heterogeneity.
Table 5 displays these results.

The first three columns report estimation results coming from the within-
individual estimator applied to the subsample of employees who did not
change their job between 2000 and 2002. The FE transformation of the
stayers’ dataset removes both the individual- and the job-specific components
because the first one is time-invariant by definition, the second one is within-
job constant. Thus, dropping the movers, we eliminate the source of possible
endogeneity.?!

The estimated coefficient for contract type is now -0.127, larger in mod-
ulus than the one obtained from the full sample. Thus, there is evidence of
a wage penalty for temporary workers who undergo no job mobility of about
11.9%.22 Note that this estimated coefficient is statistically different from
zero only at a 10% significance level (p-value=0.096): the standard errors
are exploding since we have eliminated observations and variations from our
dataset. The temporary workers’ return to one year of tenure is 1.9 percent-
age points higher than the permanent workers’ one, but it is not significantly
different from zero.

The focal point now is to understand whether the coefficients of the vari-
ables of primary interest are practically small or the insignificant t-statistics
are small due to large standard errors. Thus, we reintroduce in our sample
the movers and we try to capture the correlation between individual char-

or job-specific component. Indeed, we would expect that the higher the job-specific com-
ponent (for instance due to a good job match between worker and firm), the higher the
worker’s tenure because the worker should not be willing to quit for an outside option.

21 As it is possible to note from the first three columns of Table 5, there are no estimation
results for tenure. Indeed, it is not identified because it grows at the same rate of the time
dummy in the stayers’ subsample. We can also note that the estimation results for the
industry dummies are instead reported, even if we would expect that the industry dummies
were not identified because time-invariant for the stayers. Indeed, even if it is possible that
a firm changes industry (for instance, converting its plants) or that the employee moves
to another industry but working for the same employer (if the employer has different
activities in different branches or if the employer is a temporary work agency), this is not
likely to occur. In our stayers’ subsample we have 441 individuals (22.5% of the stayers’
subsample, 20.2% of the total sample) characterized by time-variant industry dummies.
It is well-known that even if the measurement error is not systematic, we could have a
measurement error bias. In order to understand if this measurement error is able to bias
the estimated coefficients of the variables of primary interest, we perform some sensitivity
analyses reported in appendix A-3.

2211.927 = [exp (—0.127) — 1] - 100.
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Table 5: FE on stayers and conditional FE estimates of the wage model.

FE on Stayers

Conditional FE¥

Variable Coeff S.E.T p-value Coeff S.E.T  p-value
TC -0.1271 0.0763 0.096 -0.1261  0.0605 0.037
TCxTenure 0.0191 0.0133 0.151 0.0234 0.0122 0.055
TCx Tenure? /100 -0.0004 0.0003 0.208 -0.0006 0.0004 0.087
Tenure 0.0054  0.0133 0.683
Tenure? /100 0.0005 0.0003 0.102  0.0001 0.0003 0.666
ExperienceQ/l(]O -0.0710 0.0289 0.014 -0.0549 0.0253 0.030
Firm size - Reference: Up to 4
From 5 to 19 -0.0505 0.0472 0.285 -0.0149 0.3014 0.961
From 20 to 49 -0.0681 0.0553 0.219 -0.3452  0.3299 0.295
From 50 to 99 -0.0588 0.0565 0.298 -0.4172 0.3300 0.206
From 100 to 499 -0.0273 0.0549 0.619 -0.1419 0.3411 0.677
500 or more 0.0057 0.0551 0.918 -0.2168 0.3470 0.532
Public Sector -0.0180 0.0563 0.750 -0.3103  0.3389 0.360
Occupation - Reference: Blue collar
White collar 0.1089 0.0326 0.001 0.0755  0.0324 0.020
Manager 0.1746 0.0415 0.000 0.1356  0.0443 0.002
Industry - Reference: Agriculture
Industry & Mining -0.0119 0.0719 0.869 -1.1975 0.5763 0.038
Building & Construction -0.0294 0.0751 0.696 -0.5897  0.7391 0.425
Wholesale & Retail Trade -0.0561 0.0782 0.473  -1.5554  0.5641 0.006
Transport & Communication -0.0107 0.0785 0.892 -0.7554  0.6287 0.230
Credit & Insurance -0.0854 0.0834 0.306 -0.5014 0.7242 0.489
Business services -0.0628 0.0830 0.449 -0.3466  0.7629 0.650
Domestic services 0.0133 0.0859 0.877 -0.8951 0.7337 0.223
Public administration -0.0226 0.0736 0.759  -0.2445 0.6182 0.693
Head of Household -0.0292 0.0293 0.320 -0.0278  0.0267 0.299
Married 0.0020 0.0368 0.956 0.0313  0.0461 0.497
Part-time 0.1319 0.0629 0.036 0.1274  0.0554 0.022
2002 0.0608 0.0204 0.003 0.0846  0.0235 0.000
Constant 2.1807 0.1551 0.000 1.9869  0.2048 0.000
Observations 3,922 4,370
R? 0.033 0.073
Adjusted R? 0.027 0.052
F-test of joint F(25,1960) p-value F(96,2184)  p-value
significance: 2.39 0.000 1.81 0.000
White /Koenker F(2,1960) p-value F(2,2184) p-value
heteroskedasticity test: 13.51 0.000 15.32 0.000
F-test of joint significance for interactions: F(70,2184)=1.46 p-value=0.008
Regression-based strict exogeneity tests: F(25,2064)=1.30 p-value=0.146
F( 5,2084)=1.73 p-value=0.124
Hausman tests FE on Stayers vs Conditional FE: F(24,2184)=1.46 p-value=0.070
F( 4,2184)=0.56 p-value=0.644
Hausman tests Conditional FE vs Conditional RES: F(25,2184)=3.69 p-value=0.000
F( 5,2184)=1.89 p-value=0.093

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed. ¥ Within-individual
estimation results of the wage model augmented by 70 interactions between individual and
job characteristics. The 70 interactions are included in the wage equation but not reported
in this table. Table A-5 displays their coefficients and standard errors.8 This regression-based
Hausman test compares estimation results obtained by FE and RE estimators of the
augmented wage model using the full sample.
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acteristics and job-specific components augmenting the wage model by a set
of interactions between individual and job characteristics.?®> The role of the
interactions is to proxy the correlation between individual characteristics and
job unobservables and they should allow us to improve the precision of our
estimation.

The personal characteristics used to generate the interaction terms are
within-individual means of potential work experience, age (time-invariant),
and job seniority (time-variant). The job characteristics used in our analysis
are firm size (6 time-variant dummies) and a 9-industry classification (8 time-
variant dummies).

The conditional FE estimation results of the augmented wage equation are
reported in the last three columns of Table 5. The temporary workers’ wage
penalty is if about 11.8%2* corresponding to an estimated coefficient of the
contract type dummy equal to -12.6 and statistically different from zero at a
5% significance level. Furthermore, the coefficient of the interaction between
contract type and seniority is positive and statistically different from zero
at a 10% significance level,?> meaning that there is some slight evidence for
larger returns to seniority for temporary workers. An individual who accepts
a temporary contract earns 11.8% lower wages than a permanent worker,
ceteris paribus; the wage gap seems to decrease over time and within the
same firm, since the temporary worker’s returns to seniority are higher than
the comparable permanent worker’s ones. After one year of seniority, the
temporary worker’s wage gap is reduced by about 2.3 percentage points.

Figure 1 displays the estimated wage penalties over job seniority for tem-
porary workers.?® We can note that the temporary workers’ wage penalty is
decreasing with seniority, independently on the estimation technique, even if
the unique and slight significant evidence comes from the conditional FE esti-
mate. The conditional FE estimator also provides the steepest wage penalty
path: the wage differential between temporary and permanent workers dis-
appears after more than 5 years of temporary employment within the same
firm. Even if this finding is consistent with the institutional setting, accord-
ing to which there is no a maximum duration for temporary contracts, it does

23The set of 70 interactions between individual and job characteristics, their means, and
their standard deviations are displayed in Table A-4.

2411.847 = [exp (—0.126) — 1] - 100.

25The estimated coefficient of the interaction term between seniority and contract choice
is equal to 0.023, p-value=0.055. The coefficient of the interaction between contract type
and the square of seniority is negative, significant at a 10% level, but very small in mag-
nitude (-0.0006).

26Fjgure 1 is based on the estimation results presented in Tables 4 and 5. It plots the
wage gap (in percentage) between a temporary worker and the comparable permanent
one.
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not seem to be realistic (in Gagliarducci (2005) the Italian median length of
temporary jobs is around 20 months). We can also note in figure 1 that, as
soon as we control for unobservable components, the wage gap curve pivots
and we have higher wage penalties for temporary workers and faster catching
up rates when the degree of participation to the firm life increases.

Figure 1: Estimated wage differentials for temporary workers.

Estimated Wage Differentials (%)
-10 5
1

12 2 36 48 60 72
Job Seniority (months)

Conditional FE ——— FE
—== RE

Thus, the empirical evidence does not support the theory of compensat-
ing differentials. Furthermore, there is a slight evidence of decreasing wage
penalties within the same firm, supporting the Loh’s (1994) interpretation of
temporary contracts as a sorting mechanism. Firms post vacancies charac-
terized by a probationary stage (the temporary contract) with lower wages,
but promising higher wages afterwards, in order to generate a self-selection
of the most skillful candidates. Our results and especially the steeper wage-
tenure profile for temporary workers are consistent with the interpretation of
temporary jobs as probationary periods and when the length of the probation
increases, we observe a wage increase of the successful employees, generating
a reduction of the wage gap. Furthermore, if we interpret temporary jobs
as an on-the-job training period for new workers, our findings are in line
with the ones by Barron et al. who find that a 10% increase in the worker’s
on-the-job training (measured in hours) raises wage growth by 1.5%.

Our results may also be explained looking at the institutional setting.
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According to the non-discrimination principle,?” temporary workers should
receive the same remuneration as the comparable permanent workers; thus,
we should not observe a wage gap. But the interpretation of “comparability”
has been indicated by Court of Ravenna in 2002,% stating that it is not
possible to find an absolute principle of equity treatment between temporary
and permanent workers since they are characterized by a different degree
of participation to the firm life. Therefore, according to the institutional
setting as defined by the labour market reforms and by the 2002 judgment,
we could observe wage discrimination if permanent and temporary workers
have different degrees of participation to the firm life. Assuming that job
seniority is able to capture this degree of participation, our results are in
line with the institutional setting and when job seniority increases — higher
degree of participation to the firm life — there is no longer a legal reason for
the firm to discriminate and the wage gap between permanent and temporary
workers disappears.

6.3 Specification checks

The estimation results commented in subsection 6.2 and obtained following
the procedure proposed by Abowd et al. (1999) are credible if we believe
that the 70 interactions between individual and job characteristics are able
to proxy for the correlation between individual characteristics and the job-
specific components. If the orthogonality condition between individual char-
acteristics and firm unobservables conditional on the interaction matrix S
holds, we should get estimation results that are not far away the ones we
got performing the FE estimation using the subsample of stayers. Thus, we
tested the null hypothesis of conditional orthogonality using a regression-
based Hausman (1978) test robust to any form of serial correlation and het-
eroskedasticity.? The Hausman statistic has been computed comparing the
estimated coefficients of the wage regressors which are common both to the
original wage equation and to the augmented one (excluding tenure, which is
not identified performing the FE procedure on stayers, and the time dummy).
The Hausman statistic has been reported at the bottom of Table 5 and we
note that we can not reject the null hypothesis of conditional orthogonality
when we restrict our attention on the variables of primary interest; indeed,
we get a p-value equal to 0.644 from the Hausman test comparing the esti-

2TSee art. 4 of Law 196/1997 and art. 6 of Legislative Decree 368/2001.

28See Montanari (2003) for a comment about the motivation of the judgment.

29Gee appendix A-1 for more information about the regression-based Hausman test we
use to test the null hypothesis of conditional orthogonality between individual character-
istics and firm unobservables.
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mated coefficients associated to z;, the regressor vector collecting contract
type, job seniority, their interaction, and the respective quadratic terms.

Furthermore, under the conditional orthogonality assumption we are suc-
cessfully modelling E(Inw;| Zi, Xit, Sit, Ci, @5(:)), and the strict exogeneity as-
sumption E(ui| Zi, Xy, S, ¢i, ¢;)) = 0 should hold. We tested the strict
exogeneity assumption using the regression-based test as described in sub-
section 4.3.3. The test statistic is F'(25,2064) = 1.3 with a p-value equal to
0.146. This means that the wage regressors in 2002 levels are not significant
as additional explanatory variables in the first-differenced equation: there is
no evidence of failure of the strict exogeneity assumption.

If we compute the same test statistic without introducing into the wage
equation the proxy interactions, we get F'(25,2134) = 1.53 and a p-value
equal to 0.045. The strict exogeneity assumption fails and the results pre-
sented in the last three columns of Table 4 are biased, most likely because of
the omission of firm unobservables. This is a further outcome supporting the
assumption that the interactions between individual and job characteristics
are able to capture the correlation between individual characteristics and the
job-specific component.

Since we are particularly interested in the estimated coefficients associated
to the type of contract, its interaction with tenure, and its quadratic term,
we performed specification checks using three-degrees-of-freedom tests and
their outcomes are displayed in Table 6. We can note that even if we do not

Table 6: Three-degrees-of-freedom specification tests.

Tackling the correlation between regressors and individual heterogeneity:
Regression-based strict exogeneity tests: F( 3,2156)=1.83 p-value=0.140
Hausman tests RE vs FE: F( 3,2184)=0.69 p-value=0.558

Tackling the correlation between regressors and job-specific components:
Regression-based strict exogeneity tests: F( 3,2086)=1.40 p-value=0.242
Hausman tests FE on Stayers vs Conditional FE:  F( 3,2184)=0.70 p-value=0.550
Hausman test Conditional FE vs Conditional RE:  F( 3,2184)=1.03 p-value=0.378
Source: SHIW - Bank of Italy, 2000 and 2002.

control for the possible correlation between individual characteristics and
firm unobservables, we cannot reject the null hypothesis of strict exogeneity

30Tf we perform a strict exogeneity test with a smaller number of degrees of freedom,
in order to test if the regressors of primary interest are exogenous (contract type, tenure,
their interaction, and the respective quadratic terms), we get F'(5,2084) = 1.73 and a
p-value equal to 0.124. Thus, conditional on the interactions S, z;p2 are not significant as
additional explanatory variables in the first-differenced equation.
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for contract type and its interaction with tenure, conditional on the full set
of explanatory variables and on the individual-specific component, ¢;. Thus,
we can look at the regression-based Hausman test which tells us that the
FE and the RE procedures result in estimated coefficients that are close to
each other, meaning that the three variables are not endogenous in the wage
model if we do not control for individual- and job-specific components. We
end up with a similar conclusion when we compare the FE and RE estimation
results of the augmented wage equation. Thus, we should conclude that the
RE assumptions hold because the Hausman statistic fails to reject; we should
focus on the RE estimates, since the RE estimator is the BLUE estimator
when the specific components are random. But it is also true that, as soon as
we perform five-degrees-of-freedom specification checks including also tenure
and its square, the conclusions change (as you can see from Tables 4 and 5).
Since the FE on the stayers’ subsample and the conditional FE procedures
are more robust than a RE approach and in order to avoid a type II error
(failing to reject the RE assumptions when they are false), we draw our
conclusions from the conditional FE estimates.

Finally, we tested for the presence of sample selection bias and attrition
bias in the conditional FE model. There is evidence neither of attrition (the
t statistic of the inverse Mills ratio is -0.76, p-value=0.45) nor of sample
selection bias (the ¢ statistic is 0.25, p-value=0.804).3!

6.4 Sensitivity analyses
6.4.1 Controlling for weekly working hours

Recall now the most general specification of our wage equation and rewrite
it splitting the K-vector of control variables as follows:

Inwy = z,B+x,6 + ¢ + Qi) + win
= z,8+ W,0 + plyT + ¢; + ¢j) + wir. (15)

The 5-dimensional vector z;; collects our variables of primary interest, while
the K-vector x;; includes a set of control variables among which pt;;, a dummy
variable which is equal to 1 if the worker ¢ has a part-time job at time ¢.
We introduced the part-time control variable because, since the fraction
of part-time worker is much higher among temporary workers (as you can

31The probit selection equation estimates, through which the inverse Mills ratios have
been estimated, are reported in Appendix A-2, Table A-7. For sake of brevity we do not
report the estimation results of the auxiliary wage regressions augmented by the inverse
Mills ratios; these results are available upon request from the author.
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see in Table 7, displaying descriptive statistics for working hours by contract
type), omitting a control for working hours may result in underestimating the
wage penalty for temporary workers if there is a positive correlation between
working hours and wages.

Table 7: Descriptive statistics for working hours by contract type.

Temporary Permanent Total

Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.

Part-time 0.240 0.428  0.068 0.252  0.078 0.269
Weekly working hours
Overall 34.45 10.80  37.66 7.90 37.46 8.14
Part-time  24.44 11.78  23.48 6.75  23.66 7.92
Full-time 37.61 8.28  38.69 6.92  38.64 7.00
Observations 267 4,103 4,370

Source: SHIW - Bank of Italy, 2000 and 2002.

Thus, an implicit assumption for the consistency of our estimators is that
pti; is not correlated to the error term, conditional on the other explanatory
variables and on the individual- and job-specific components. Therefore,
sufficient assumptions for consistency are:

o E(vy| PT;,Z;; W;) =0 for the POLS and RE estimators;
o E(ny| PTi,Z;, W;,¢;) = 0 for the FE estimator;

o E(uy| PT;,Z;, W, ¢, 04)) = 0 for the FE on stayers’ subsample and
conditional FE estimators.??

If the aim of inserting in the wage equation pt;; is to control for working
hours, we may do it better by replacing pt;; with a more precise working hours
measure. Thus, we are going to substitute weekly working hours, wh;;,>* for
part-time, pt;.

Therefore, the new wage equation is

Inwy = 2,8 + w;,0 + whym + ¢; + ) + Wit (16)

Since the weekly working hours have been employed to get the dependent
variable (the average hourly wage), wh;; is endogenous by construction. The
part-time dummy variable is likely to be negatively correlated with weekly
working hours; moreover, under the assumptions for the consistency of the

32 Actually, for the consistency of the FE estimator on stayers’ subsample we need also
the exogeneity of mobility.

33See appendix A-2 for details about the weekly working hours variable.
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estimators we have so far employed, the part-time dummy is uncorrelated to
the error term. This means that, without introducing further assumptions,
we can use pt;; as valid excluded instrument for the endogenous variable wh,,.
We should be able to improve the precision of the estimates presented so far.
Furthermore, we control for weekly working hours solving its endogeneity
without imposing further assumptions. We now replicate what we presented
in subsections 6.1 and 6.2 using an instrumental variable approach to solve
the endogeneity of wh;,. Thus, Table 8 is the IV counterpart of Table 4,
while Table 9 is the IV counterpart of Table 5.

We can observe that controlling for weekly working hours, instrumented
by the part-time dummy, always results in more precise estimates. The
specification checks and the Hausman tests comparing RE and FE estimators
lead to the same conclusion as in subsection 6.3% and, moreover, checking
for sample selection and attrition biases does not result in the rejection of the
null hypotheses.® If we look at the estimation results from the conditional
FE estimator (last three columns of Table 9), we note that the coefficient
of contract type is now highly significant, higher in modulus, and equal to
-0.146. A worker who accepts a temporary job suffers a wage penalty of
about 13.6%,%% ceteris paribus. Furthermore, the estimated coefficient of the
interaction between the dummy for the type of contract and job seniority is
statistically different from zero at a 5% significance level. After one year of
job seniority, the wage penalty for temporary workers is reduced by about
2.35 percentage points. Figure 2 shows that the wage differential disappears
in more than 6 years.?’

34Note that all the results of these regression-based tests are computationally equivalent
to the ones we got before (see Tables 4 and 5). Indeed, we have performed these tests,
firstly, premultiplying each variable for the correspondent projection matrix of exogenous
instruments (to take into account the endogeneity of weekly working hours) and secondly
replicating the regression-based procedures described in subsection 4.3.3.

35The ¢ statistic of the inverse Mills ratio is equal to 0.09 (p-value=0.927) when we test
the presence of sample selection bias, it is equal to -0.67 (p-value=0.502) when we test for
attrition bias. These tests have been performed taking into account the endogeneity of
weekly working hours introducing the inverse Mills ratios as further exogenous regressor
into the IV procedure. The probit selection equation estimation results, through which the
inverse Mills ratios have been computed, are reported in Appendix A-2, Table A-7. For
sake of brevity we do not report the IV estimation results of the auxiliary wage regressions
augmented by the inverse Mills ratios; these results are available upon request from the
author.

3613.584 = [exp (—0.146) — 1] - 100.

3TFigure 2 is based on the the estimation results presented in Tables 8 and 9. It plots
the wage gap (in percentage) between a temporary worker and the comparable permanent
one.
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Table 8: IV, IV/RE, and IV/FE estimates of the wage model.
v TV/RE IV/FE

Coeff S.E.f'  p-value Coeff S.E.f  p-value Coeff S.E.f  p-value
TC -0.106  0.039 0.007 -0.107 0.040 0.007 -0.125 0.051 0.015
TCxTenure 0.009  0.007 0.171 0.011  0.007 0.148 0.017  0.010 0.096
TC XTenureQ/l(]O -0.000  0.000 0.644 -0.000 0.000 0.440 -0.000 0.000 0.181
Tenure 0.005  0.002 0.010 0.004  0.002 0.039 -0.005 0.005 0.353
Tenur62/100 -0.000  0.000 0.457  -0.000 0.000 0.798 0.000  0.000 0.579
Experience 0.015  0.002 0.000 0.017  0.002 0.000
ExperienceQ/l(]O -0.025  0.005 0.000 -0.028 0.005 0.000 -0.046 0.021 0.026
Area - Reference: North-East
North-West 0.029 0.014 0.032 0.027 0.014 0.047
Centre -0.031  0.014 0.026  -0.035 0.014 0.013
South -0.052  0.018 0.004 -0.056 0.018 0.002
Islands -0.010 0.021 0.613 -0.018 0.021 0.384
Education - Reference: None or Elementary
Middle school 0.065  0.022 0.004 0.066  0.022 0.003
Professional school 0.092 0.027 0.001 0.099 0.027 0.000
High school 0.146  0.026 0.000 0.155  0.026 0.000
University degree or + 0.369  0.032 0.000 0.384  0.032 0.000
Firm size - Reference: Up to 4
From 5 to 19 0.046  0.025 0.061 0.035  0.026 0.172 -0.032  0.039 0.410
From 20 to 49 0.096  0.026 0.000 0.065  0.027 0.017 -0.062 0.044 0.158
From 50 to 99 0.136  0.028 0.000 0.098 0.028 0.000 -0.043 0.045 0.340
From 100 to 499 0.153  0.027 0.000 0.127  0.027 0.000 -0.005 0.044 0.900
500 or more 0.198 0.027 0.000 0.170  0.028 0.000 0.018 0.046 0.692
Public Sector 0.188  0.029 0.000 0.156  0.029 0.000 0.009  0.046 0.836
Occupation - Reference: Blue collar
White collar 0.128 0.014 0.000 0.128 0.015 0.000 0.060  0.028 0.029
Manager 0.332  0.028 0.000 0.298  0.026 0.000 0.122  0.038 0.001
Industry - Reference: Agriculture
Industry & Mining 0.112  0.039 0.004 0.096  0.039 0.013 0.026  0.056 0.640
Building & Construct. 0.129 0.044 0.003 0.104 0.043 0.015 0.042 0.062 0.495
Wholesale & Retail Tr. 0.064  0.041 0.113 0.050  0.041 0.218 -0.004 0.060 0.942
Transport & Commun. 0.134  0.045 0.003 0.108 0.044 0.014 0.049 0.064 0.450
Credit & Insurance 0.235  0.046 0.000 0.200 0.046 0.000 -0.054 0.068 0.431
Business services 0.097  0.047 0.038 0.077  0.048 0.111 0.006  0.068 0.929
Domestic services 0.041 0.049 0.403 0.045  0.050 0.360 0.025  0.069 0.713
Public administration 0.091  0.041 0.027  0.076  0.041 0.063 0.002  0.059 0.977
Female -0.082 0.014 0.000 -0.098 0.015 0.000
Head of Household 0.025 0.012 0.031 0.019 0.011 0.090 -0.022 0.024 0.342
Married 0.062  0.013 0.000 0.062  0.013 0.000 0.037  0.040 0.360
Weekly working hours -0.005  0.002 0.003  -0.006 0.002 0.003 -0.016  0.005 0.001
2002 0.019  0.008 0.021 0.017  0.008 0.036 0.067 0.019 0.000
Constant 1.693  0.099 0.000 1.168  0.075 0.000 2.943  0.206 0.000
Observations 4,370 4,370 4,370
R? 0.466 0.397 0.315
Adjusted R? 0.461 0.392 0.311
F-test of joint F(36,2184) p-value F(36,2184) p-value F(26,2184) p-value
significance: 69.70 0.000 67.39 0.000 3.79 0.000
White /Koenker F(2,2184) p-value F(2,2184) p-value F(2,2184) p-value
heteroskedasticity test: 10.40 0.000 6.34 0.002 7.28 0.001
F-test for F(1,2184) p-value F(1,2184) p-value F(1,2184) p-value
excluded instruments: 787.9 0.000 473.5 0.000 61.11 0.000

Regression-based strict exogeneity tests:

Hausman tests RE vs FE:

F(25,2134)—1.53 p-value—0.045
F( 5,2154)=2.17 p-value=0.055
F(25,2184)=4.21 p-value=0.000
F( 5,2184)=2.01 p-value=0.074

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed.
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Table 9: IV/FE on stayers and conditional IV/FE estimates of the wage

model
IV/FE on Stayers Conditional IV/FE?

Variable Coeff S.E.t  p-value Coeff S.E.f  p-value
TC -0.1209 0.0670 0.071 -0.1459 0.0539 0.007
TCxTenure 0.0170 0.0118 0.149 0.0238  0.0108 0.028
TC ><Tenure2/100 -0.0004 0.0003 0.211  -0.0006  0.0003 0.052
Tenure 0.0004 0.0118 0.971
Tenur62/100 0.0003 0.0003 0.226 0.0001  0.0002 0.702
Experience? /100 -0.0539 0.0256 0.035 -0.0431  0.0228 0.059
Firm size - Reference: Up to 4
From 5 to 19 -0.0607 0.0432 0.160 0.0089  0.2652 0.973
From 20 to 49 -0.0708 0.0494 0.152 -0.2371  0.2990 0.428
From 50 to 99 -0.0510 0.0500 0.308 -0.2983  0.2940 0.311
From 100 to 499 -0.0162 0.0492 0.742  -0.0871  0.2963 0.769
500 or more 0.0100 0.0499 0.841 -0.1456 0.3074 0.636
Public Sector -0.0118 0.0502 0.813  -0.2975  0.2928 0.310
Occupation - Reference: Blue collar
White collar 0.0849 0.0279 0.002 0.0568  0.0282 0.044
Manager 0.1582 0.0370 0.000 0.1237  0.0388 0.001
Industry - Reference: Agriculture
Industry & Mining -0.0180 0.0567 0.752 -1.2504 0.4754 0.009
Building & Construction -0.0248 0.0619 0.688 -0.7364 0.6534 0.260
Wholesale & Retail Trade -0.0491 0.0630 0.435 -1.4096 0.4735 0.003
Transport & Communication 0.0040 0.0646 0.951 -0.6678  0.5252 0.204
Credit & Insurance -0.0844 0.0700 0.228 -0.5754  0.5973 0.335
Business services -0.0510 0.0667 0.445 -0.4902 0.6486 0.450
Domestic services -0.0042 0.0691 0.951 -0.8968  0.5866 0.126
Public administration -0.0401 0.0601 0.505 -0.2360 0.5070 0.642
Head of Household -0.0242 0.0251 0.335 -0.0330 0.0424 0.437
Married 0.0009 0.0315 0.976 0.0247  0.0229 0.281
Weekly working hours -0.0157 0.0060 0.008 -0.0143 0.0051 0.005
2002 0.0478 0.0178 0.007 0.0654  0.0221 0.003
Constant 2.8948 0.2398 0.000 2.7208 0.2603 0.000
Observations 3,922 4,370
R? 0.322 0.323
Adjusted R? 0.318 0.308
F-test of joint F(26,2184)  p-value F(96,2184) p-value
significance: 3.53 0.000 2.35 0.000
White /Koenker F(2,1960) p-value F(2,2184) p-value
heteroskedasticity test: 7.13 0.001 3.27 0.038
F-test for F(1,1960) p-value F(1,2184) p-value
excluded instruments: 37.55 0.000 59.23 0.000

F-test of joint significance for interactions:
Regression-based strict exogeneity tests:

F(70,2184)=1.30 p-value—0.048
F(25,2064)=1.30 p-value=0.146

F( 5,2084)=1.73 p-value=0.124
Hausman tests F'EE on Stayers vs Conditional FE: F(24,2184)=1.46 p-value=0.070
F( 4,2184)=0.56 p-value=0.644
Hausman tests Conditional FE vs Conditional RES: F(25,2184)=3.69 p-value=0.000
F( 5,2184)=1.89 p-value=0.093

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed. Within-individual
estimation results of the wage model augmented by 70 interactions between individual
and job characteristics. The 70 interactions are included in the wage equation but not
reported. Table A-6 displays their coefficients and standard errors.
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Figure 2: Estimated wage differentials for temporary workers controlling for
weekly working hours.
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6.4.2 Heterogeneous impact of temporary jobs on wages and re-
cent employment histories

As sensitivity analysis, we have augmented the wage equation using a set
of interactions between the contract type dummy and time-invariant and
time-variant wage regressors.>®® The aim is to understand whether there
is any other heterogeneity due to some time-invariant and/or time-variant
explanatory variables and whether our results are robust to heterogeneous
responses.

We have found out that these interactions are jointly not determinant and
the estimation results of the variables of primary interest are not affected.

Finally, we have tried to control for recent employment histories. A tem-
porary job may be interpreted as a program participation and, in this frame-
work, we could ask whether our results were sensible to the unemployment
and earning dynamics®® before the acceptance of a temporary job. Indeed,

38We have interacted T'Cy; with gender, education, geographical area, industry, firm
size, occupational dummies, marital status, household position, time dummy, and squared

experience.
39The earning pattern (and its importance in the program evaluation literature) was first
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it is plausible to suppose some correlation between the individual’s employ-
ment status and /or his (her) income level before the temporary job and the
probability of ending in a temporary contract.

We would have introduced in the econometric specification of our wage
equation some regressors controlling for the employees’ recent histories, but
the SHIW provides very little information about them. Therefore, we have
included in wage equation (9) three proxy dummies for labour market history:
(i) a dummy equal to one if the employee has received some unemployment
benefits in the interview year, as a proxy for recent unemployment spells;
(ii) a dummy equal to one if the employee had been a self employed; (iii) a
dummy equal to one if the employee is performing the first job activity.

These three dummy variables are jointly not significant,*® but doubts
about their capability to control for individuals’ recent histories arise. Lim-
ited by the survey, we cannot go deeply into this issue.

6.4.3 FE estimation on stayers: testing the exogeneity of mobility

In subsection 4.3.1 we argued that the FE estimator on the stayers’ subsample
allows us to consistently estimate our wage equation allowing for any kind of
correlation between individual- and job-specific components. We have also
introduced a further requirement, the exogeneity of mobility. Indeed, in order
to perform this estimator, we have imposed a selection rule on the employees’
full sample: we have dropped employees who changed job between 2000 and
2002. But, if this selection rule is not entirely random and it is correlated to
the error term even if we condition on individual and job fixed effects, our
estimation results could be biased.
The stayers’ first differenced wage equation is

AyiQ = Ahggﬁ—f—AUZQ, 1= 1,...,5, (17)

where Ayio=yio —Yio, Ai=ip —Uio, Ahyp=hiy —hyo, hy=(z},, x};]', and t = 0
and ¢t = 2 correspond to 2000 and 2002, respectively. The selection equation
is

mlgzl[d;202+612>0], Z:].,,N, (18)

where d;» contains the variables in h;o. Assume that: (i) hy is strictly ex-
ogenous; (ii) selection does not depend on Ah;, once d;; has been controlled

noted by Ashenfelter (1978), while see, e.g., Heckman et al. (1997) for the importance of
the unemployment dynamics.
40The p-value of the F-test is 0.888 .
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for; and (iii) Au;e and & are bivariate normal random variables, that is

Augo -~ ‘73 POy
(fz’z) N{O’(pau 1)}7 (19)

where p is the correlation between the disturbances. Then, the expected
hourly wage of employee ¢ can be written as

E(Ayin| Ahiy, dig, misg = 1)=E(AhjB + Auig|hip, dip, mip = 1)
=Ah},8 + E(Aup|hi, dig, mip = 1)
=Ah),3 + E(Auj|m =1) since uy Lhy
=Ah},8 + E(Aup|&n > —d),0s). (20)

By assumption (iii), F(Au;p) = E(Auin)+ poy[&iz — E(&2)], therefore exploit-
ing the law of iterated expectations we can rewrite the last term of equation
(20) as follows:

E(Aug|& > —djy0:)=FE [E(AUZ2|§2)’ Sio > —d;292}

:E{E(AUZQ) + pou &2 — E(&i2) ]| &> —d§292}
=pou B (| §i2 > —djy05)
o ¢(d;20:)
“9(dj,0,)
=pouA(d}y0), (21)

where A(+) is the inverse Mills ratio and ¢(-) and ®(-) are the standard normal
density function and the standard normal cumulative distribution function,
respectively. Plugging equation (21) into equation (20) yields

E(Ayz’2| Ah;y, djz, mip = 1) = Ah§2ﬁ + pau)\(d;202)' (22)

Equation (22) makes clear that if mobility is exogenous we have zero corre-
lation between the disturbances of the first differenced wage equation (17)
and the disturbances of the selection equation (18), and we can consistently
estimate (3 using the selected sample (the stayers’ subsample). But, if p is
different from zero, the OLS regression of Ay;s on Ah;, using the stayers’
subsample omits the inverse Mills ratio, leading to inconsistent estimation of
3 if there is some correlation between our wage regressors and mobility once
we control for individual- and job-specific components.

In order to test the presence of selection bias, we perform the two step
procedure proposed by Heckman (1976): (i) we obtain the probit estimate 65
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using the full sample and we compute the inverse Mills ratios A; = A(d;2§2) =
¢(d22§2)/®(d;2§2); (ii) we perform the OLS regression of Ay;s on Ah;s and
/):Z- using the stayers’ subsample and we test the significance of the estimated
parameter associated to A;. Indeed, under the null hypothesis of no selection
bias, the estimated inverse Mills ratios should not have explanatory power
in the augmented wage regression.

Table 10 displays the probit estimation results of the two step procedure
for the selection bias test. We include as covariates of the selection indica-
tor, m;s, all the wage regressors in 2000 levels. Therefore, the identification
of this procedure hinges on the inclusion of wage regressors in 2000 levels
into the selection equation, while they are included in first-differences into
the outcome equation. We find that the coefficient of the inverse Mills ra-
tio is not significantly different from zero (t-stat=0.80, p-value=0.423) and
we can not reject the null hypothesis of no selection bias when we use the
subsample of stayers instead of the employee’s full sample.*! The selection
rule we have imposed in order to tackle the correlation between job-specific
components and individual characteristics seems not to bias the estimation
results obtained via FE and displayed in the first three columns of Tables 5
and 9.

7 Concluding remarks

This paper has investigated whether the effects of temporary contracts are
higher or lower wages and whether temporary workers are compensated by
particular returns to seniority. According to the theory of compensating
differentials we would expect to detect a risk premium for temporary workers
in terms of higher wages. Nevertheless, we have seen that there are other
theoretical explanations leading to wage penalties for temporary employees.

As a matter of fact, the main finding is that, after controlling both for
individual-specific components and unobservable job-specific effects, a signif-
icant wage penalty for temporary workers of about 12% is detected. This
wage penalty becomes highly significant and equal to 13.5% when we con-
trol for weekly working hours. Once more, the empirical evidence does not
support the theory of compensating differentials.

Given that there are wage penalties for temporary workers, another find-
ing is that temporary employees seem to be compensated by higher returns to

41'We have repeated this test controlling for weekly working hours and implementing
an IV procedure using the inverse Mills ratio as included instrument. The t-statistic
associated to the coefficient of the inverse Mills ratio is 0.88, corresponding to a p-value
equal to 0.379.
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Table 10: Probit estimation results of the two step procedure to test selection
bias.

Variable in 2000 levels Coeff S.E. p-value
TC -1.127 0.185 0.000
TCxTenure 0.180  0.039 0.000
TC XTenureQ/IOU -0.005  0.001 0.000
Tenure? /100 0.002  0.000 0.000
Experien062/100 0.013  0.015 0.375
Firm size - Reference: Up to 4

From 5 to 19 0.011  0.160 0.946
From 20 to 49 0.210 0.181 0.245
From 50 to 99 -0.018 0.192 0.925
From 100 to 499 0.039  0.187 0.834
500 or more 0.106  0.189 0.576
Public Sector 0.380 0.219 0.083
Occupation - Reference: Blue collar

‘White collar -0.044 0.102 0.669
Manager 0.066  0.179 0.714
Industry - Reference: Agriculture

Industry & Mining -0.381  0.278 0.171
Building & Construction -0.354  0.325 0.276
Wholesale & Retail Trade -0.271  0.292 0.354
Transport & Communication -0.459  0.335 0.170
Credit & Insurance -0.090 0.351 0.797
Business services -0.027  0.346 0.937
Domestic services 0.003  0.343 0.992
Public administration -0.171  0.308 0.578
Head of Household 0.115  0.099 0.249
Married -0.193  0.099 0.052
Part-time 0.009 0.141 0.950
Constant 1.070  0.349 0.002
Observations 2,185
Censored 224
Pseudo R? 0.219
Log-likelihood -564.24
Test of joint significance x§4:316.6 p-value=0.000

Source: SHIW - Bank of Italy, 2000 and 2002.
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seniority. The estimated coefficient of the interaction term between contract
type and seniority is 0.023 but statistically different from zero only at a 10%
significance level (p-value=0.055). This slight evidence of decreasing wage
penalties within the same firm becomes heavier when we control for weekly
working hours: the estimated coefficient of the interaction is still around
0.023 but significant at the 5% level.

The empirical evidence does not support the theory of compensating dif-
ferentials. Furthermore, there is a slight evidence of decreasing wage penalties
within the same firm, supporting the Loh’s (1994) interpretation of tempo-
rary contracts as a sorting mechanism. Firms post vacancies characterized by
a probationary stage (the temporary contract) with lower wages, but promis-
ing higher wages afterwards, in order to generate a self-selection of the most
skillful candidates. Furthermore, if we interpret temporary jobs as an on-the-
job training period for new workers, our findings are in line with the ones
by Barron et al. who find that a 10% increase in the worker’s on-the-job
training (measured in hours) raises wage growth by 1.5%.

Assuming that job seniority is able to capture the degree of participation
to the firm life, our results may be explained by the institutional setting and
when job seniority increases — higher degree of participation to the firm life
— there is no longer a legal reason for the firm to discriminate and the wage
gap between permanent and temporary workers disappears.

Appendix

A-1 Statistical appendix

FEquivalence between FE estimation on the stayers’ subsample and the within-
individual /within-job procedure on the full sample.

Define H = [Z : X] the NT x D matrix collecting our observable wage regressors, where
D =5+ K and T = 2. Denote Y the NT-vector of our dependent variable. H and Y can

be partitioned according to job mobility as follows: H = [H, : H/, ]’ and Y = [Y’, : Y/, ',

where Hj is the T'S x D regressors matrix for stayers, H,, is the T M x D regressors matrix

for movers, and Y, and Y,, are the T'S- and T'M-vectors of the dependent variable for

stayers and for movers, respectively; in this empirical analysis S = 1,961 and M = 224.

Finally, Q is the T' x T symmetric, idempotent time-demeaning matrix with rank 7" — 1.
The FE estimator on the stayers’ subsample is

BFES = (ngsQHis>_l(iH;sQYis>

i=1 i=1
5 oo\ s . _
(S mm) (v A
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Equation A-1 shows that the FE estimator can, in general, be interpreted as an instru-
mental variables (IV) estimator where the excluded instruments are the deviations from
the individual means.

The within-individual /within-job (FEWJ) estimator can be written as

R S _ M _ 1 S _ M _
i=1 j=1 i=1 j=1

where H;, is the ST x D regressors matrix containing the stayers’ deviations from the
within-job means, and H;,, is the MT x D matrix counterpart for the movers. The
deviations from the within-job means for the stayer ¢ at time ¢ are h;;s = hj;s — Zthl hjs,
exactly equal to the deviations from the individual means. The deviations from the within-
job means for the mover j at date ¢ are, instead, simply equal to zero. Thus, H;s = H,,
and Hj,,, =0fori =1,2,...,5 and j = 1,2,..., M. Substituting into equation (A-2)
yields

R 5. 1,3
Brews = ( Z H; H;, + 0) (Z H, Y, + 0)
i=1 i=1

S _1 S
_ o / - . / Y,
- (;H'LSH%> (;H’LéY )
= BFES (A_3)

Therefore, fixed effects estimation on the stayers’ subsample and within-individual/
within-job procedure on the full sample produce identical estimates and inference in our
framework. Indeed, the within-individual /within-job technique can be interpreted as an IV
procedure: our wage regressors are endogenous because they are likely to be correlated with
personal- and job-specific characteristics; these endogenous regressors are instrumented
using the deviations from the within-job means; since, the deviations from the within-
job means are equal to zero for movers and equal to the deviations from the individual
means for stayers, our IV estimator gives a zero weight to movers and we get the usual
FE estimator preformed on the stayers’ subsample.

The within-individual /within-job (FEW.J) estimator as IV estimator of the
time-demeaned model and a regression-based Hausman test.

We have seen that the FEWJ estimator and the FE estimator on the stayers’ subsample
produce the same results. Another equivalence that we exploit to compute a regression-
based Hausman test and compare the estimated coefficients of the variables of primary
interest is the following:

brows — (LB (L HLY.)
N
) o) _
(Z_;HH) (;HY) (A-4)
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Indeed, since ﬁis = st and ITL-m =0, we get
N1,
H'H; H)Y,
<z ) (Sis)
s 1,5 Mo
( +ZH ) (DB + Y0, Ym)
i=1 =1
5 NS - ]
() (S wr.)
i=1
s ., S
( i H) (YoHLY). (A-5)
i=1

The FE estimator By = (ZZ CHH) - (ZZ L H/Y;) is the BLUE estimator under
homoskedaticity and the presence of 1nd1v1dual fixed constants, ¢;; the FE estimator is
simply the least squares estlmator of the tlme -demeaned dataset. In this context the FEW.J
estimator Bppy; = (2:z 1 H’ H,) ! (2:z 1 H’ Y ;) can be interpreted as an IV estimator
employing the within-job means as instruments for the within-individual means. Under
homoskedasticity and the presence of individual fixed constants, ¢;, this IV estimator is
consistent but less efficient. Thus, we could use the usual Hausman test to compare the
FE and the FEWJ estimation results. But heteroskedasticity has been detected and the
usual Hausman test formula cannot be applied because the asymptotic variance of the
difference of the estimators diverges from the difference in the asymptotic variances.

As pointed out by Hausman (1978), we can compute a regression-based form of the
test that turns out to be asymptotically equivalent to the original form of the Hausman

~ o~ o~ ~Y 4

test. Define H = H(H'H)H'H the liner projection of H on H. Estimating the model

Brew.s

Y = HB + HA + error (A-6)

and doing a standard F' test of Hyp: A = 0 under homoskedasticity result in the usual
Hausman statistic.*> Then, we computed the robust version of the F test to take into
account serial correlation and heteroskedasticity. We used this regression-based procedure
to compare the estimation results from the FEWJ (or FE on stayers’ subsample) estimator
and the conditional FE estimator.

A-2 Data appendix

This appendix adds details of the definition and construction of variables used in the
econometric analysis and reports estimation results not presented in the text.

Table A-1 displays means and standard deviations of the wage regressors; Table A-4
should be considered its supplement because it contains means and standard deviations

42We can get the same statistic through two equivalent and similar procedures:

¢ Replacing H with ¥ in model (A-6), where V is the conformable least squares residual
matrix of the reduced form model H = HII + v.

e Substituting H for H in model (A-6); indeed H = H because H'H = H'H.
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of the interactions between individual and job characteristics used to augment the wage
equation and to perform the conditional FE procedure. Table A-2 reports the fraction of
temporary workers by personal and job characteristics in 2000 and 2002, while Table A-3
presents the distribution of employees by mobility and contract type. Table A-5 and Table
A-6 are integral parts of Table 5 and Table 9, respectively, but they are not reported in the
text for sake of brevity. Indeed, they contain estimated coefficients and robust standard
errors for the 70 interactions between individual and job characteristics used to proxy the
correlation between personal characteristics and firm unobservables. Finally, Table A-7
reports the estimation results of the selection rules related to attrition and participation
in labour market as employee, respectively.

Hourly wage variable

The dependent variable In w;; has been computed using question 1 sections “TUTTANNO”
and “MESILAV”, question 3, and question 7 of the annex B1 of the questionnaire of the
SHIW. In question 1 sections “TUTTANNO” and “MESILAV” employees are asked to
specify whether they have worked for all the year long (12 months) or not. If not, they are
asked to specify how many months they have worked . In question 3 employees are asked
to report the average weekly working hours including overtime, considering the activity
performed during the interview time. In question 7 they are asked to display the total
earned income in euros from the job performed during the interview year, summing the
average monthly net earnings (including overtime) times the number of months worked, the
additionally monthly salary (“13th month” salary, “14th month” salary, etc. ..), bonuses or
special emoluments, and other compensation (productivity bonuses, commissions, etc. . . ).
Fringe benefits are excluded and the total earned income reported in question 7 is net of
taxes and social security contributions. Using this information we computed the natural
logarithm of the average net hourly wage applying the following formula:

total earned income )

Inw; =1In ( (A-7)

# of months - average weekly hours - 4
We applied this formula both in 2000 and in 2002, and then we calculated the CPI-deflated
wage, so that our dependent variable is the average net real hourly wage at 2002 prices.

Temporary and permanent contracts

The dummy variable T'C;; has been built using question 1 section “CONTRATT” of the
annex B1 (information about the employees’ job) of the SHIW questionnaire. The question
requires to indicate the contract choosing between permanent, fixed-term, and worker for
temporary job agency. Thus, the dummy variable for the contract type is equal to 0 when
the employee answers to have a permanent contract, it is equal to 1 if the worker replies
to belong to the last two categories.

It would be interesting to distinguish the effects on wages of fixed-term contracts
from the effects on wages of temporary job agencies contracts. The small number of
observations of workers for temporary job agency has forced us to group together in the
same category these two temporary workers’ types. Indeed, the fraction of workers for
temporary work agencies is 0.21% over the full sample and 3.4% over temporary workers’
subsample, corresponding to 9 observations.
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Table A-1: Means and standard deviations (overall, between, and within individuals) of variables used in wage
equations.

Variable Mean Std.Dev. Variable Mean  Std.Dev. Variable Mean  Std.Dev.
Overall In(wage) 2.09 0.413  High school 0.40 0.489  Industry & Mining 0.30 0.458
Between 0.366 0.481 0.424
Within 0.191 0.092 0.174
Overall TC 0.06 0.240  University degree or more 0.13 0.341  Building & Construction 0.05 0.216
Between 0.198 0.339 0.194
Within 0.135 0.035 0.096
Overall TCxTenure 0.64 3.890 Up to 4 employees 0.08 0.264  Wholesale 0.10 0.299
Between 3.363 0.232 0.269
‘Within 1.956 0.125 0.131
Overall Tenure 16.07 10.818 From 5 to 19 0.18 0.382  Transport & Communication 0.04 0.194
Between 10.709 0.330 0.164
Within 1.538 0.193 0.105
Overall FExperience 21.18 10.789  From 20 to 49 0.12 0.319  Credit & Insurance 0.05 0.209
Between 10.744 0.259 0.199
Within 1.000 0.187 0.067
Overall North-East 0.26 0.438  From 50 to 99 0.08 0.275  Business services 0.03 0.179
Between 0.438 0.217 0.145
Within 0.000 0.169 0.105
Overall North-West 0.24 0.427  From 100 to 499 0.11 0.310 Domestic services 0.04 0.186
Between 0.427 0.264 0.156
Within 0.000 0.163 0.102
Overall Centre 0.22 0.417 500 or more 0.12 0.329  Other sectors 0.37 0.482
Between 0.417 0.282 0.459
Within 0.000 0.169 0.147
Overall South 0.18 0.380  Public sector 0.32 0.466  Female 0.41 0.492
Between 0.380 0.434 0.492
Within 0.000 0.170 0.000
Overall Islands 0.10 0.305  Blue collar 0.42 0.493 Head of Household 0.47 0.499
Between 0.305 0.475 0.478
Within 0.000 0.132 0.143
Overall None or Elementary 0.08 0.274  White collar 0.49 0.500 Married 0.70 0.460
Between 0.269 0.465 0.456
Within 0.048 0.183 0.059
Overall Middle school 0.30 0.460 Manager 0.09 0.286  Part-timer 0.08 0.269
Between 0.453 0.251 0.244
Within 0.080 0.137 0.114
Overall Professional school 0.08 0.278  Agricolture 0.03 0.174 N = 2,185
Between 0.263 0.155 T = 2
Within 0.091 0.079 NT = 4,370

Source: SHIW - Bank of Italy, 2000 and 2002.



Table A-2: Rate of temporary workers’ by year, personal, and firm charac-

teristics.
Year 2000 2002 2000 2002
Overall 7.14 5.08 Overall 7.14 5.08
Tenure Firm size
Up to 1 year 2317 625 Uptod 11.69 7.43
From 1 to 2 19.05 14.75  From 5 to 19 13.20 7.61
From 2 to 3 14.29 13.08  From 20 to 49 6.97 4.25
From 4 to 5 10.39 6.94  From 50 to 99 2.76 7.22
From 6 to 10 6.69 7.72  From 100 to 499 6.91 4.91
More than 10 3.67 2.72 500 or more 3.15 2.38
Ezxperience Public Sector 5.59 3.92
Up to 3 years 22.80 18.18  Industry
From 4 to 5 8.86 10.48  Agriculture 31.75 24.66
From 6 to 10 7.58 9.79  Industry & Mining 4.32 3.13
More than 10 5.23 3.62  Building & Construction 10.68 8.93
Education Wholesale & Retail Trade 12.33 6.51
None or Elementary 12.92 13.48 Transport & Communication 5.88 3.45
Middle school 8.93 5.49  Credit & Insurance 0.96 1.03
Professional school 5.49 3.74  Business services 8.22 2.78
High school 4.63 3.44  Domestic services 11.25 9.09
University degree or more 7.96 4.39  Public administration 6.11 4.43
Area Gender
North-East 2.30 2.84  Male 6.03 4.25
North-West 5.54 3.63 Female 8.74 6.28
Centre 5.52 4.09  Household position
South 11.75 7.83  Head of household 4.73 3.77
Islands 18.58 11.50  Other 9.32 6.26
Occupation Marital status
Blue collar 10.24 7.86  Married 5.26 4.07
‘White collar 5.14 3.46  Other 11.46 7.41
Manager 3.38 1.09  Working Hours
Job mobility Full-time 5.69 4.40
Movers 20.09 13.84 Part-time 23.20 13.58
Stayers 5.66 4.08  Observations 2,185 2,185

Source: SHIW - Bank of Italy, 2000 and 2002.
Notes: TThe rate of temporary workers is computed as the ratio of the number of temporary workers
to the number of employed workers. Data are percentages of total employment.

Table A-3: Contract mobility and job mobility between 2000 and 2002.

Total Stayers Movers
Transition Frequence %  Frequence %  Frequence %
From TC to Permanent 102 4.67 78 3.98 24 10.71
From Permanent to TC 57 2.61 47 2.40 10 4.46
Always Permanent 1,972 90.25 1,803 91.94 169 75.45
Always TC 54 2.47 33 1.68 21 9.38
Total 2,185 100.00 1,961 100.00 224 100.00

Source: SHIW - Bank of Italy, 2000 and 2002.
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Table A-4: Means and standard deviations for S variables.

Variable definition Mean Std.Dev. Variable definition Mean  Std.Dev.
Firm size 1xage 2.709 9.944  Industry 2xageXxtenure 190.011 428.845
Firm size 2xage 6.610 14.893  Industry 3xagextenure 37.710 226.326
Firm size 3 xage 4.391 12.656  Industry 4 xagextenure 55.824 244.794
Firm size 4 xage 3.328 11.450  Industry 5xagextenure 27.473 174.997
Firm size 5xage 4.423 13.096 Industry 6xagextenure 36.116 198.106
Firm size 6 xage 5.311 14.523  Industry 7xagextenure 17.042 130.897
Firm size 7xage 14.499 21.653  Industry 8xagextenure 20.171 152.449
Industry 1xage 1.296 7.465  Industry 9xagextenure 330.133 548.207
Industry 2xage 11.632 18.614  Firm size 1Xxexperiencextenure 22.317 134.534
Industry 3xage 1.939 8.852  Firm size 2xexperiencextenure 57.375 211.500
Industry 4xage 3.765 11.822  Firm size 3 xexperiencextenure 40.156 176.992
Industry 5xage 1.631 8.285  Firm size 4 xexperiencextenure 34.261 171.485
Industry 6 xage 1.903 8.872 Firm size 5Xxexperiencextenure 46.576 192.581
Industry 7xage 1.231 6.861 Firm size 6 xexperiencextenure 60.484 207.649
Industry 8xage 1.442 7.743  Firm size 7xexperiencextenure 163.715 314.862
Industry 9xage 16.431 22.206 Industry 1xexperiencextenure 17.676 148.874
Firm size 1Xxexperience 1.289 5.562  Industry 2Xxexperience xtenure 113.227 279.096
Firm size 2 xexperience 3.351 8.715 Industry 3 Xxexperience Xtenure 24.038 155.791
Firm size 3 xexperience 2.210 7.244  Industry 4 xexperience Xtenure 32.525 157.034
Firm size 4 xexperience 1.746 6.631 Industry 5xexperience Xtenure 16.073 107.217
Firm size 5xexperience 2.277 7.445  Industry 6Xxexperience xtenure 19.307 111.257
Firm size 6 xexperience 2.836 8.324  Industry 7Xxexperience xXtenure 8.699 75.336
Firm size 7 xexperience 7.476 12.094 Industry 8xexperiencextenure 11.771 98.790
Industry 1Xxexperience 0.739 4.685 Industry 9xexperiencextenure 181.567 324.399
Industry 2Xxexperience 6.069 11.099  Firm size 1Xxtenure 0.892 4.267
Industry 3Xxexperience 1.096 5.509  Firm size 2Xxtenure 2.227 6.651
Industry 4 Xxexperience 1.867 6.725  Firm size 3 Xtenure 1.554 5.776
Industry 5Xxexperience 0.864 4.788  Firm size 4 xXtenure 1.274 5.333
Industry 6xexperience 0.923 4.627 Firm size 5 xtenure 1.744 6.169
Industry 7Xxexperience 0.515 3.314 Firm size 6 Xtenure 2.241 6.933
Industry 8xexperience 0.716 4.378  Firm size 7xtenure 6.143 10.465
Industry 9Xxexperience 8.397 12.415  Industry 1xtenure 0.569 3.983
Firm size 1xageXxtenure 38.014 202.514  Industry 2xtenure 4.294 8.934
Firm size 2 xageXxtenure 96.496 319.511  Industry 3Xtenure 0.830 4.546
Firm size 3xagextenure 68.478 276.275  Industry 4xtenure 1.268 5.104
Firm size 4 xageXxtenure 57.818 261.741  Industry 5xtenure 0.599 3.631
Firm size 5xagextenure 79.548 300.499 Industry 6xtenure 0.794 4.130
Firm size 6 xagextenure  105.072 341.782  Industry 7xtenure 0.397 2.768
Firm size 7xagextenure  296.167 531.745 Industry 8xtenure 0.436 3.041
Industry 1xagextenure 27.113 206.676  Industry 9xtenure 6.887 10.775

Source: SHIW - Bank of Italy, 2000 and 2002.
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FE estimation of the augmented wage model.

Table A-5: Coefficients and standard errors for S variables in the conditional

Variable definition Coeft S.E.T Variable definition Coeft S.E.T
Firm size 2xage 0.0057 0.0140 Industry 3xageXxtenure 0.0000  0.0012
Firm size 3xage 0.0199 0.0146 Industry 4xageXxtenure -0.0015 0.0013
Firm size 4 xage 0.0228 0.0145 Industry 5xageXxtenure 0.0003  0.0013
Firm size 5xage 0.0171  0.0149 Industry 6xagextenure 0.0003 0.0017
Firm size 6xage 0.0187  0.0158 Industry 7xagextenure 0.0001 0.0015
Firm size 7xage 0.0278  0.0137 Industry 8xageXxtenure -0.0013  0.0017
Industry 2xage 0.0503  0.0240 Industry 9xagextenure 0.0004 0.0011
Industry 3xage 0.0245 0.0331 Firm size 2Xxexperiencextenure -0.0003  0.0009
Industry 4 xage 0.0644 0.0239 Firm size 3 Xexperience xXtenure 0.0007  0.0010
Industry 5xage 0.0318  0.0258 Firm size 4 xexperienceXxtenure 0.0006  0.0009
Industry 6 xage 0.0016  0.0306 Firm size 5Xxexperience Xtenure 0.0004 0.0009
Industry 7xage 0.0037 0.0333 Firm size 6 Xexperience Xtenure 0.0004 0.0010
Industry 8xage 0.0338 0.0303 Firm size 7XxexperienceXxtenure 0.0006  0.0009
Industry 9xage 0.0113  0.0251 Industry 2Xxexperiencextenure 0.0009  0.0009
Firm size 2 xexperience -0.0135 0.0138 Industry 3xexperiencextenure -0.0002 0.0012
Firm size 3 xexperience -0.0250  0.0137  Industry 4 xexperiencextenure 0.0014  0.0011
Firm size 4 xXexperience -0.0258 0.0139 Industry 5xexperiencextenure -0.0002 0.0011
Firm size 5xexperience -0.0285 0.0147 Industry 6Xxexperiencextenure -0.0016  0.0016
Firm size 6 xXexperience -0.0251  0.0155 Industry 7xexperiencextenure -0.0005 0.0016
Firm size 7xexperience -0.0385 0.0142 Industry 8xexperiencextenure 0.0003 0.0016
Industry 2 xexperience -0.0254  0.0193 Industry 9xexperiencextenure -0.0002 0.0010
Industry 3xexperience -0.0069 0.0281 Firm size 2Xtenure 0.0198  0.0265
Industry 4 xexperience -0.0331 0.0193 Firm size 3xtenure -0.0071  0.0287
Industry 5Xexperience -0.0094 0.0220 Firm size 4 Xtenure 0.0115  0.0322
Industry 6xexperience 0.0279  0.0278 Firm size 5Xxtenure -0.0239  0.0441
Industry 7Xexperience 0.0241 0.0276 Firm size 6 xXtenure 0.0182  0.0418
Industry 8 xexperience -0.0056  0.0239 Firm size 7xtenure -0.0057  0.0397
Industry 9xexperience 0.0005 0.0206 Industry 2xtenure 0.0317  0.0455
Firm size 2xagextenure 0.0009 0.0010 Industry 3xtenure -0.0218  0.0322
Firm size 3xagextenure -0.0003 0.0012 Industry 4xtenure -0.0264  0.0260
Firm size 4 xageXxtenure 0.0002 0.0011 Industry 5xtenure -0.0059  0.0304
Firm size 5xageXxtenure 0.0002 0.0011 Industry 6xtenure -0.0236  0.0285
Firm size 6 xagextenure -0.0000 0.0011 Industry 7xtenure -0.0208  0.0292
Firm size 7xageXxtenure 0.0001 0.0010 Industry 8xtenure -0.0091 0.0271
Industry 2xagextenure -0.0012  0.0010 Industry 9xtenure -0.0215  0.0275

F-test of joint significance of interactions:

F(70, 2184)—1.46 p-value—0.0081

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed.

43



Table A-6: Coefficients and standard Errors for S variables in the conditional
FE estimation of the augmented wage model controlling for weekly working
hours.

Variable definition Coeft S.E.T Variable definition Coeft S.E.T
Firm size 2xage 0.0041  0.0122 Industry 3xageXxtenure -0.0005  0.0011
Firm size 3xage 0.0148 0.0132 Industry 4xageXxtenure -0.0017  0.0011
Firm size 4 xage 0.0162  0.0130 Industry 5xageXxtenure 0.0001  0.0012
Firm size 5xage 0.0126  0.0131 Industry 6xagextenure -0.0001 0.0014
Firm size 6 xage 0.0130 0.0138 Industry 7xageXxtenure -0.0005 0.0014
Firm size 7xage 0.0238 0.0119 Industry 8xagextenure -0.0011  0.0014
Industry 2xage 0.0510 0.0200 Industry 9xagextenure 0.0003 0.0010
Industry 3xage 0.0308 0.0297 Firm size 2Xxexperiencextenure -0.0002  0.0008
Industry 4 xage 0.0576  0.0201 Firm size 3 Xexperience Xtenure 0.0006  0.0008
Industry 5xage 0.0290 0.0216  Firm size 4 xexperiencextenure 0.0004  0.0008
Industry 6 xage 0.0051 0.0257 Firm size 5Xexperience Xtenure 0.0002  0.0008
Industry 7xage 0.0108 0.0283 Firm size 6xexperiencextenure 0.0002  0.0008
Industry 8xage 0.0331 0.0244 Firm size 7Xexperience Xtenure 0.0005 0.0008
Industry 9xage 0.0094 0.0208 Industry 2xexperiencextenure 0.0009 0.0008
Firm size 2xexperience -0.0118 0.0121  Industry 3xexperiencextenure 0.0003 0.0011
Firm size 3 xexperience -0.0218 0.0126  Industry 4 xexperiencextenure 0.0013  0.0010
Firm size 4 xXexperience -0.0216  0.0127  Industry 5xexperiencextenure -0.0002 0.0010
Firm size 5xexperience -0.0226  0.0132 Industry 6Xxexperiencextenure -0.0014  0.0013
Firm size 6 xexperience -0.0191 0.0139 Industry 7xexperiencextenure -0.0001  0.0014
Firm size 7xexperience -0.0332  0.0127 Industry 8xexperiencextenure 0.0001  0.0013
Industry 2xexperience -0.0286 0.0163 Industry 9xexperiencextenure -0.0003  0.0009
Industry 3xexperience -0.0123  0.0255 Firm size 2Xtenure 0.0385  0.0234
Industry 4 xexperience -0.0322 0.0162 Firm size 3xtenure 0.0047  0.0264
Industry 5xexperience -0.0103  0.0185 Firm size 4 Xtenure 0.0273  0.0281
Industry 6xexperience 0.0215 0.0245 Firm size 5xtenure -0.0134  0.0390
Industry 7xexperience 0.0101  0.0233 Firm size 6 Xtenure 0.0367  0.0364
Industry 8 xexperience -0.0105 0.0194 Firm size 7xtenure 0.0204 0.0344
Industry 9xexperience 0.0014  0.0175 Industry 2xtenure 0.0355  0.0384
Firm size 2xageXxtenure 0.0007  0.0009 Industry 3xtenure -0.0125  0.0275
Firm size 3xagextenure -0.0000 0.0010 Industry 4xtenure -0.0252  0.0235
Firm size 4 xageXxtenure 0.0003  0.0009 Industry 5xtenure -0.0112  0.0266
Firm size 5xageXxtenure 0.0004 0.0010 Industry 6xtenure -0.0205  0.0255
Firm size 6 xagextenure 0.0001  0.0009 Industry 7xtenure -0.0195  0.0259
Firm size 7xageXxtenure 0.0001  0.0009 Industry 8xtenure -0.0088  0.0244
Industry 2xagextenure -0.0016  0.0008 Industry 9xtenure -0.0154  0.0249

F-test of joint significance of interactions:

F(70,2184)—1.30 p-value—0.0478

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed.
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Table A-7: Probit estimates of selection equation into 2002 employees’
sample’ (1) and participation equation in labour market (2).

0 ®)
Variable Coeff. S.E.  Variable Coeff. S.E.
TC -0.4218  F** 0.1512  Age 0.2454  *** 0.0096
TCxTenure -0.0038 0.0267  Age? 0.0088 0.0573
TCx Tenure? /100 -0.0001 0.0007  Average Age? -0.3206  ***  0.0584
Tenure 0.0239 0.0185  Children 0-5 years -0.1856 1.0892
Tenure? /100 -0.0000 0.0000  Aver. Ch 0-5 years 0.1566 1.0894
Experience? /100 -0.1153  H¥* 0.0338  Children 6-14 years 0.0381 0.5519
Firm size - Reference: Up to 4 Aver. Ch 6-14 years -0.0351 0.2760
From 5 to 19 1.6248 * 0.8372  Children 15-18 years -0.0262 0.5104
From 20 to 49 1.2048 0.9589  Aver. Ch 15-18 years 0.0655 0.2554
From 50 to 99 0.5526 1.1038  Spouse Working 0.0022 0.1133
From 100 to 499 1.2309 1.1312  Av. Spouse Working 0.0832 0.1195
500 or more 1.2398 1.1939  Married 0.0064 0.2272
Public Sector 0.5968 1.3462  Average Married -0.0778 0.2319
Occupation - Reference: Blue collar Area - Reference: North East
White collar -0.0756 0.0815  North-West -0.0441 0.0393
Manager -0.0875 0.1317  Centre -0.0550 0.0396
Industry - Reference: Agriculture South -0.2125  *F* 0.0418
Industry & Mining -0.6530 0.8586  Islands -0.2894  *¥*¥* - (.0484
Building & Construct. -0.2433 1.6889  Fducation - Reference: None or Elementary
Wholesale & Retail Tr.  -1.2110 1.0297  Middle school 0.2795  *** 0.0578
Transport & Commun. -6.2778  ** 2.6358  Professional school 0.3195  *** 0.0800
Credit & Insurance -1.4693 2.5222  High school 0.3193  *¥* 0.0589
Business services -0.7516 1.4409  University degree or + 0.2900 ***  0.0751
Domestic services -0.4485 1.0420  Educationx Gender-Reference: None or Elem.xFemale
Public administration -1.9214 1.2546  Middle school x Female -0.0037 0.0895
Head of Household 0.2309  HF¥* 0.0793  Professional school xFemale 0.3711  *** 0.1222
Married 0.4599  F¥* 0.0820 High schoolxFemale 0.5735 k¥ 0.0881
Part-time -0.2630  ** 0.1137  University degree or +xFemale  0.7109  *** 0.1092
Female 0.1862  ** 0.0758  Female -0.7092  *¥* 0.0797
Constant 0.9702  *** 0.3322 2002 -0.5089  *** 0.1024
LR-test of joint significance of interactions: Constant -4.3562  *¥** 0.2009
X2,=163.7 p-value=0.0000
Observations 2,706  Observations 10,394
Censored 521  Censored 6,024
Pseudo R? 0.187 Pseudo R2 0.162
Log-likelihood -1078.0  Log-likelihood -5928.0
LR of joint significance: X35=495.2 p-value=0 LR of joint significance: X3,=2288.7 p-value=0

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: T70 interactions between individual and job characteristics are included in the probit equation for
attrition but the associated estimation results are not reported for sake of brevity. * significant at 10%;
** significant at 5%; *** significant at 1%.
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Sentority and work experience

The wage regressor for seniority, T;;, has been built using question B13 of the SHIW
questionnaire: “How old were you when you began the activity that you were performing
at 31-12-2002(2000)?”. Thus, using age information we computed the work experience
accumulated by the employees in the job the worker was performing at the interview time.
This means that our information about seniority is in years; there is no other information
in the survey to derive a more precise measure.

Work experience has been computed using age information and answers to question
BO7 of the SHIW questionnaire: “How old were you when you began to work?”. Also work
experience is in years and, furthermore, it is a potential experience since we do not know
if there have been any unemployment spells between the working starting date and the
interview time.

Both the information used to compute seniority and the one used to calculate work
experience are affected by measurement errors: they have been detected because of in-
consistencies in answering to the same question in 2000 and 2002.** Thus, we decided to
introduce some assumptions and correct the detected inconsistencies for the 2,185 employ-
ees in our sample.

We assume that the 2000 answer to question BO7 about the age at which the individ-
ual began to work is more reliable, since the worker was temporally closer to his (her) life
moment during which (s)he started working (and so the worker should have a lower prob-
ability of wrongly answering to question B07). Therefore, we corrected the 2002 answer
to question B07, using the 2000 answer and adding 2 years.

As regard seniority, we corrected the detected inconsistencies according to the following
procedure: if the worker started the activity (s)he was performing at the 2002 interview
time before 2000, then seniority in 2000 is equal to seniority in 2002 minus 2.

Part-time contracts

In all the specifications of the wage equation we have introduced a dummy variable which
is equal to 1 if the worker has a part-time contract and 0 otherwise. This dummy vari-
able has been built using question 1, section “PARTIME” of the annex B1 of the SHIW
questionnaire. The question simply requires to indicate if you are working as part-timer
or full-timer. Therefore, employees are required to self-define their contracts choosing be-
tween “part-time” or “full-time”: we do not apply any particular definition of part-time
based on the number of working hours.

Weekly working hours

In subsection 6.4.1 we have presented estimation results after controlling for weekly work-
ing hours, wh;;. This wage regressor reports the workers’ average weekly working hours
during the interview year. Thus, it simply reports the answers to question 3 section “ORE-
TOT” of the annex B1 of the SHIW questionnaire: “Overall, how many hours did you work
on average per week (including overtime)?”.

43For instance, the same worker gives two different answers to question BO7 in 2000 and
2002, when we would expect the same answer in both years since the date at which the
worker began his(her) first job activity is unique and it cannot be time-variant.
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A-3 Sensitivity analysis: assuming time-constancy of
the stayers’ industry dummies

In this appendix we replicate the econometric analysis presented in subsection 6.2 imposing
time-constancy on stayers’ industry dummies. The aim is to understand whether the
measurement error that is likely to affect industry dummies is able to bias the estimation
results of our variables of primary interest.

We have applied two approaches to get the time-constancy of the stayers’ industry
dummies: (i) deleting the stayers whose industry dummies are time-variant; (i) correcting
the stayers’ 2002 answers about industry according to the 2000 answers. The estimation
results for the variables of primary interest are reported in Table A-8.

We can note that the estimation results coming from the application of the conditional
procedure are in line with those presented in subsection 6.2. The wage penalty is now a bit
bigger (13%) and the temporary workers’ wage returns to seniority are 2.3-2.5 percentage
points larger than the permanent workers’ ones. Furthermore, applying the correction
procedure (ii) to the stayers’ industry dummies, both the wage penalty and the returns
to seniority for temporary workers are statistically different from zero at a 5% significance
level.

Table A-8: FE on stayers and conditional FE estimates of the wage model
with time-constant industry dummies for stayers.

FE on Stayers Conditional FET

Variable Coeff  S.E.T  p-value Coeff  S.E.T p-value
Dropping stayers who changed industry between 2000 and 2002

TC -0.0940  0.1000 0.346  -0.1369  0.0709 0.054
TCxTenure 0.0163  0.0143 0.254 0.0234 0.0126 0.062
TC XTenureQ/IOU -0.0003  0.0003 0.281 -0.0005 0.0004 0.127
Tenure -0.0290  0.0202 0.151
Tenure2/100 0.0006  0.0003 0.041 0.0006  0.0003 0.061
Observations 3,040 3,488
R2 0.029 0.085
Adjusted R? 0.024 0.059
F-test of joint significance for interactions: F(70,1743)=2.23 p-value=0.000

Correcting stayers’ time-variant industry dummies according to 2000 answers

TC -0.1326  0.0774 0.087 -0.1412 0.0621 0.023
TCxTenure 0.0196  0.0133 0.143 0.0258 0.0125 0.039
TC XTenureQ/IOU -0.0004 0.0003 0.201  -0.0007  0.0004 0.067
Tenure -0.0148  0.0144 0.304
Tenure2/100 0.0005  0.0003 0.097 0.0004 0.0003 0.138
Observations 3,922 4,370
R? 0.031 0.072
Adjusted R? 0.027 0.052
F-test of joint significance for interactions: F(70,2184)=1.93 p-value=0.000

Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed. fWithin-
individual estimation results of the wage model augmented by 70 interactions between
individual and job characteristics; the 70 interactions are included in the wage
equation but not reported.
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A-4 Conditional FE estimation on movers

Table A-9 reports the estimation results, via FE and using the movers’ subsample, of
wage model (1) (first three columns) and of the augmented wage equation** (last three
columns). Even if the estimated coefficients of our variables of primary interest are not
statistically different from zero, we can note that, when we introduce the interactions
between personal and job characteristics, something changes.

Firstly, the estimated coefficient associated to the dummy variable for contract type
becomes larger in modulus (from —0.0942 to —0.1595). The impression that we under-
estimate the wage penalty for temporary workers if we do not take into account of the
correlation between the job-specific component and the wage regressors seems to be con-
firmed.

Secondly, the estimated coefficient of the interaction between the type of contract
and seniority becomes positive, going from —0.0051 to 0.0251. If we do not consider the
presence of the job-specific component in the composite error term, we underestimate the
temporary employees’ wage returns to seniority.

41n this case we have 65 interactions instead of 70 because we grouped together the
industry dummies “transport and communication” and “credit and insurance” to avoid
problems of perfect multicollinearity.
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Table A-9: FE and

movers’ subsample.

conditional FE estimates of the wage model using the

FE on Movers

Conditional FE¥ on Movers

Variable Coeff S.E.T p-value Coeff S.E.T p-value
TC -0.0942  0.0919 0.3070 -0.1595  0.1187 0.1800
TC xTenure -0.0051  0.0397 0.8990 0.0251  0.0669 0.7080
TC XTenureQ/IOU 0.0015 0.0018 0.4030 0.0007  0.0040 0.8610
Tenure -0.0003  0.0108 0.9780 0.0104  0.0651 0.8730
Tenure2/100 -0.0001  0.0004 0.8140 -0.0029  0.0015 0.0490
Experience? /100 -0.0492  0.0900 0.5850 -0.1054  0.1024 0.3040
Firm size - Reference: Up to 4

From 5 to 19 0.1118  0.0993 0.2620 0.0566  1.0592 0.9570
From 20 to 49 -0.0034  0.1051 0.9740 -0.9301 1.0387 0.3710
From 50 to 99 0.0578  0.1142 0.6130 -0.8238 1.1155 0.4610
From 100 to 499 0.0401 0.1114 0.7190 -1.1424  1.2026 0.3430
500 or more 0.0878  0.1215 0.4710 -1.9189  1.4876 0.1980
Public Sector 0.2307  0.1204 0.0570 -0.4672  1.3593 0.7310
Occupation - Reference: Blue collar

White collar -0.0444  0.0893 0.6190 -0.1294  0.0967 0.1820
Manager -0.1435  0.1927 0.4570 -0.1148  0.1848 0.5350
Industry - Reference: Agriculture

Industry & Mining 0.4123  0.1666 0.0140 0.4186 1.5106 0.7820
Building & Construction 0.4863 0.1671 0.0040 5.5658  3.0783 0.0720
Wholesale & Retail Trade 0.3898  0.1651 0.0190 -0.5210  1.6148 0.7470
Transport & Communication 0.3446  0.1901 0.0710 1.7825 1.8303 0.3310
Credit & Insurance 0.2289  0.1973 0.2470 1.9873  1.8505 0.2840
Business services 0.4186  0.2351 0.0760 1.0127  1.9823 0.6100
Domestic services 0.3563  0.1991 0.0750 2.6444  2.2600 0.2430
Public administration 0.3290 0.1698 0.0540 1.6374  1.6644 0.3260
Head of Household 0.0313  0.0971 0.7480 0.1175  0.1022 0.2520
Married 0.2134  0.2123 0.3160 0.0977  0.2564 0.7040
Part-time 0.2370  0.1430 0.0990 0.2428 0.1573 0.1240
2002 0.1053  0.0504 0.0380 0.1174  0.0557 0.0360
Constant 1.3850  0.3490 0.0000 1.2855  0.3855 0.0010
Observations 448 448
R? 0.142 0.413
Adjusted R? 0.089 0.263
F-test of joint F(26,223) p-value F(91,223)  p-value
significance: 4.62 0.000 19.02 0.000
White/Koenker F(2,223) p-value F(2,223) p-value
heteroskedasticity test: 4.52 0.012 13.29 0.000

F-test of joint significance for interactions:

F (65, 222)=3.65 p-value—0.000

Strict exogeneity test: F(25,173)=1.90 p-value=0.001
Source: SHIW - Bank of Italy, 2000 and 2002.

Notes: TArellano (1987) robust standard errors have been computed. Within-individual
estimation results of the wage model augmented by 65 interactions between individual and job
characteristics; the 65 interactions are included in the wage equation but not reported.

F(25,108)—1.06 p-value—0.403
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