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Flexicurity, wage dynamics and
inequality over the life-cycle”

Paul Bingley (*),Lorenzo Cappellari (") and Niels Westergard-Nielsen (")

Abstract

We investigate the relationship between life-cycle wages and flexicurity in
Denmark. We separate permanent from transitory wages and characterise flexicurity
using membership of unemployment insurance funds. We find that flexicurity is
associated with lower wage growth heterogeneity over the life-cycle and greater wage
instability, changing the nature of wage inequality from permanent to transitory. While
we are in general unable to formally test for moral hazard against adverse selection into
unemployment insurance membership, robustness checks suggest that moral hazard is
the relevant interpretation.

JEL classification: J31, J65.
Keywords: Unemployment insurance, wage dynamics, wage inequality, wage
instability.
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1. Introduction

The Danish “flexicurity” system has often been put forward as a solution to the problems of
unemployment and labour market rigidity characterising Continental Europe. As is well known,
in essence the system consists of generous unemployment insurance (UI) coupled with the
absence of firing restrictions. Therefore, firms are free to manage labour demand, while an
extended social safety net eliminates poverty risk and preserves social cohesion. Increasing
labour market flexibility has been the goal of recent labour market reforms in Europe, for
example Italy and Spain. In these cases, flexibility has been achieved at the margin, e.g. by
favouring the adoption of temporary employment for labour market entrants. While effective in
reducing firing costs, such a strategy may increase income uncertainty to the extent that these
contracts do not act as stepping stones into stable employment, inducing segmentation in the
labour market. Flexicurity has been advocated in these Countries as a way of reducing income
insecurity and welfare losses associated with labour market reforms.

In this paper we look at the relationship between individual wages and individual
membership of Ul funds which represents the security part of the Danish flexicurity system.
There is an extensive literature documenting the disincentive effects that Ul may exert on job
search for the unemployed (see e.g. Lalive and Zweimuller 2004). Other studies have shown
that, by allowing longer search, unemployment benefits may favour higher quality and longer
lasting matches (Tatsiramos, 2009). While the wage effects of Ul schemes are a less
investigated topic, there are reasons to believe that they may also affect the productivity and
wages of the employed, for example through moral hazard.

We are the first to provide evidence on the relationship between individual wages and UL
We consider Danish men employed in the private sector during the period 1980-2003 and use
population-based longitudinal administrative register data to model individual wage dynamics,
distinguishing between a long-term life-cycle profile and transitory wage shocks. We relate the

two wage components to individual membership of UI funds. Using time variation in



membership status at the individual level, we are able to relate membership to changes in the
inter-temporal covariance structure of wages. Our models are grounded in the well established
literature on permanent and transitory wage dynamics (Moffitt and Gottschalk 2011).

We model the impact of UI fund membership on two key aspects of the individual wage
process, life-cycle wage growth and wage instability. We find that UI affects both, reducing the
heterogeneity of wage growth and increasing wage instability. We interpret these results in a
moral hazard framework in which the provision of insurance reduces the incentives to care
about the good insured. In our context, UI reduces incentives to learn on-the-job and increases
shirking, translating into more compressed life-cycle dynamics and more wage instability. Our
results also have implications for wage inequality, whose nature changes from persistent to
volatile when individuals join the Ul scheme.

The maintained hypothesis for our interpretations is no selection into Ul fund membership
due to individual wage growth or wage instability. We cannot formally test moral hazard against
selection, but we do perform a number of robustness checks whose results all support moral
hazard effects rather than adverse selection.

The remainder of the paper is organised as follows. Section 2 discusses the policy
background for flexicurity in Denmark and the relevant literature. Section 3 presents the models
of wage dynamics used to investigate the impact of flexicurity. Section 4 describes the data and
the estimation sample. Main results are presented in Section 5, while in Section 6 we subject

them to robustness checks. Section 7 concludes.

2. Institutional background

Flexibility for employers to hire and fire workers and income security for the unemployed have
both long been features of the Danish labour market. This was combined with effectively
unlimited unemployment benefit duration until unemployment peaked in 1993. Thereafter

introduction and tightening of time limits and activation (job search and training) requirements



coincided with falls in registered unemployment until 2007. It is increasingly recognised that the
triplet flexibility, income security and activation combined to facilitate low and stable registered
unemployment in a Danish model of flexicurity (Andersen and Svarer, 2007). The remainder of
this section details these salient features together with the wage setting context in motivation of
our empirical work which contrasts wage dynamics across sub-populations differentially
exposed to flexicurity.

Employment protection in Denmark has been weak by international standards since the
1970°s'. Most blue-collar workers can be laid off with very short notice, the actual length of
notice depending on the labour market agreement for the occupation and will usually depend on
tenure in the job. Many white-collar workers and salaried employees are legally guaranteed a
certain period of notice in case of layoffs according to their tenure in the position (one month
per year of employment, up to a maximum of nine months after nine years of employment).
There is no similar law for blue-collar workers.

Unemployment insurance is voluntary and organised into different funds along
occupation and industry lines by labour unions.” They have common contribution rates and
benefits and are heavily subsidised through general taxation. About 83% of the labour force
belongs to a Ul fund. Eligibility to benefits requires fund membership and employment for 12
months. In 2009 benefits were 90% of mean earnings over the previous three months subject to
a maximum gross monthly payment of €1,800. The average production worker earning monthly
€3400 faces a 52% gross replacement rate. Both earnings and transfers are taxed, but an 8% tax
on labour earnings does not apply to unemployment benefits, which implies higher net

replacement rates.

L For a general description of the Danish labour market, see Andersen et al. (2005)

2 Neumann et al, (1991) and Clasen and Viebrock (2008) describe organisation, membership and coverage of labour
unions and unemployment insurance funds. Although there is an overlap between Ul fund and trade union
membership, there is not a one to one relationship between the two nor there exist any formal link. Union
membership is at a lower rate compared with UI fund membership: 70 percent versus 83 percent.



Social assistance is available to those without work who are uninsured or those for
whom unemployment insurance eligibility has expired. The level of support varies according to
family status, age and most importantly is means tested, but would typically be 70% of
unemployment benefit levels. The means testing implies for example that an owner-occupier
could not receive benefits.

Effective conditionality for unemployment benefit receipt was introduced in 1994.
Previously passive receipt of benefits for up to nine years could be extended indefinitely by
enrolment in training programmes. Activation in the form of mandatory training and job search
came in after 4 years of unemployment, where the unemployed is responsible for his own
activation followed by 3 years where the Ul system takes responsibility. Subsequently these
time limits for the passive and active periods were reduced to 2+3 (1996), 1+3 (1998), 0+2
(2010). Activation for recipients of social assistance worked similarly in principle, but was not
enforced until a recent reform which meant both groups were treated by the same authority.

Wage bargaining in the public sector has always been centralised and agreements are
normally reached every second year. Since 2003 there has been a small element of individual
negotiation. In the private sector wage bargaining was centralised until 1980. Industry-level
bargaining was introduced in 1981 and by 1987 (2003) only 34% (15%) of wages were centrally
bargained. Bargaining decentralisation became more and more widespread starting in 1993.
There was a minimum amount of firm-level bargaining at around 4% until 1993, which
increased to 21% by 2003.

In sum, flexicurity features most directly affect blue collar workers (flexibility) and the
low waged (income security) post-1993 (activation). This is against a background of

decentralising wage determination, especially post-1993 to the firm level.



3. Models of wage dynamics with Ul fund membership

Our focus is on the relationship between UI fund membership and wage dynamics. Many
economic models have been proposed to explain life-cycle wage and earnings growth.
Rubinstein and Weiss (2006) in a recent survey group these into three broad classes: search,
learning and investment. Search models emphasise the role of limited information and labour
market frictions in determining wages. Workers look for jobs, job offers are made, workers
decide whether to accept the offers and wages change accordingly (Burdett, 1978). Learning
models focus on limited information regarding worker productivity. Workers are different, their
productivity is only revealed to the employer gradually on-the-job and wages change
accordingly (Gibbons and Waldman, 1999). Investment models emphasize human capital
accumulation in school and at work. Workers invest in on-the-job training, trade off reduced
current for higher future wages and wages evolve accordingly (Mincer, 1974).

Learning and search approaches emphasize within and between job wage growth
respectively. Simple investment models ignore firm-specific human capital and on-the-job
training is synonymous with general post-school investment. Many predictions are shared
between models, but some predictions are distinctive to a particular class. Our aim is not to test
the theories against each other. Rather, it is to estimate the simplest life-cycle wage model that
will allow us to compare insured and uninsured workers in a theory-consistent way. By ignoring
unemployment (assuming unobserved wages are missing at random) and employer identity
(labour market experience is generic), we place our study in the earnings process econometrics
literature, but rule out making inferences about job-specific wage evolution which would
distinguish learning and search approaches. Indeed the only distinctive prediction we are able to
test by assuming generic labour market experience comes from a simple model of investment in
human capital. This merits describing in more detail as it will be the focus of interpretation of

our model estimates.



This Mincer model of human capital investment can account for important features of life-
cycle eamnings.” After completing formal schooling and joining the labour force, workers forgo
some potential earnings for the sake of investment in on-the-job training. This lowers eamings
early in the work career and increases eamings later as retums to post-school investments
accumulate. In the absence of investment in training, potential earmnings equal observed eamings
at labour market entry. With post-school investment, there is an “overtaking point™ at which
observed and potential eamings are equal. One can think of this as a break-even point at which
the earnings of investors and non-investors coincide. It is also ermed the Mincerian cross-over
because it is the point at which differently shaped eamings profiles intersect.

Obviously one needs to carefully model individual life-cycle profiles in order to capturne
these phenomena, since observed eamings carry information about both long-term (or
permanent) earnings and transitory fluctustions reflecting the unstable component of the
eamnings process. The distinction between two sources of income variation goes back at keast to
Friedman (1957} and empincally has been extensively investigated starting with the work of
Lillard and Willis (1978). A number of studies have formalised permanent eamings over the
life-cycle as an individual-specific age or experence profile, in which individual-specific
intercepts measure human capital at labour market entry, whemas individual-specific slopes
represent heterogeneity in productivity growth; a model that is typically referred to as a random
growih model. Examples in the literature include Lillard and Weiss (1979), Hause (1980), Baker
(1997}, Dickens (2000}, Haider (2001), Baker and Solon (2003), Cappellari (2004) and Gladden
and Taber (2009}, In this model, the Mincerian trade-off between initial eamings and eamings
growth induced by training on-the-job translates into a negative covariance between individual-
specific intercepts and slopes.

In this paper we ame interested in the relationship between Ul fund membership and life-

cycle wage dymamics. We model wage dynamics distinguishing between long-term or

* Burveys and extensions of the Mincerian eamings function approach are to be found in Heckman, Lochner, and
Todd (2008) and Rubinstein and Weiss {2006).



permanent wages and transitory fluctuations, and specify the former as a random growth process
consistent with a Mincerian model. In principle both the permanent and transitory wage
components may depend on membership of a Ul fund, for example because it may affect
incentives to leam or job metention. Therefore we extend standard models of permanent and
transitory wages and allow Ul fund membership to impact on the parameters governing both
wage components. In what follows we start by specifying a standard model of wage dynamics
which serves as a benchmark for our results; next we extend this baseline specification to

account for the roke of Ul fund membership.

3.1 Baseline model
O baseline specification is grounded in the extensive literature on the permanent/transitory
decomposition of wages, (see e.g. Moffitt and. Gottschalk 2011). We specify a model of
individual wages and estimate the parameters of their inter-temporal covariance structure.
Specifically, we postulate that

Wi = Wi+ Wi  EwWia)= BEwW )= EWiaw &) =0, i=1,.. N t=to,..., K- (1)
where wy, is individual (f) log-wage deviation from the period (1) and cohornt (¢) specific mean,
P and T superscripts denote permanent and transitory components, and the time span of
observation is cohort specific. Permanent and transitory wages are orthogonal by definition,
which allows their identification.

In line with the literature on randowm growth models, we specify long-term or permanent
wages as an individual-specific linear profile in potential labour market experience FEXF;,
defined as total time since first entening the labour market:

w'i= TAL(@+BEXPL),  (af)(0.0; &, &5, Oup); (2)

According to this specification, each individual’s permanent wage is characterised by a

starting wage (&) and a growth rate (). The variances of individual-specific parameters (&,

and &g) capture the degree of heterogeneity along these two dimensions, say due to initial



ability and ability to accumulate productive skills once in the labour market. The covariance
term () is also relevant. As discussed above, a negative covariance indicates the existence of
Mincerian cross-overs (Hause, 1980). Alternatively a positive covariance suggests that those
with higher schooling leam faster on-the-job. Random growth represents the core of our
permanent wage specification, and we allow it to flexibly vary over birth cohorts and cakendar
time through a set of loading factors &, and A.* Note that the time shifters can account for
changes in the economic environment over time, including the sequence of labour market
reforms discussed in the previous section, so that estimation of random growth parameters will
not be blased by secular trends. Assuming independence between potential labour market
experience and random growth parameters, the permanent wage auto-covariance implied by this
maodel can be written as:

Coviw' i W inlEXP) = [ + & gEXPLEXP;, + ol EXP, + EXPL)] 3z, (3)
wheme EXP; is the wvector collecting individual observations of potential labour market
experience.”

For the transitory wage model, in line with previous studies we adopt a low order ARMA
process, in order to capture the fact that shocks to wages do not fade away instantaneously, but
only after a few time periods. In particular, here we adopt an AR(1)." We also allow for flexible
time and cohont specific shifters in the transitory wage. Finally, as discussed by MaCurdy
(1982}, we treat the process as non-stationary and explicitly model the varance of its initial

condition. In sum:

wlig = GV Wy =i + £~(0; 6% wva— (0; o). 4

4 Meghir and Pistaferri (2004) and Alvarez, Browning and Ejmas (2010) estimae models of wage changes. There
are oo time or cohort shifiers in those models and their approach would be inappropriate for our purposes because
agefexpericnce parameters would be confounded with calendar time or cohont effects,

* As discussed in (ladden and Taber (3009} the assumption of independence between random growth parameters
and labour market experience, which is ubiguitous in the litwrature, fails if actual experience (ie. time actually spent
working since entering the labour market) is used in place of polential experience due to endogenous intermitte ney
of labour foroe participation.

“We also experimented with ARMAG L 1) specifications, but encountered convergence issues which sugpests lack
of identification of the MA component in our data. See Baker and Solon {2003) for similar remarks.



Wage instability is captured by the variance of white noise innovations, o, The AR(1)
parameters and the non-parametric shifters are the argument for the auto-covanance function of
transitory wages:

Covin’iq w'iz) = [dacen + dal & + Var(vy ) 21 +di[Covivi vi,o) pll g oar, (5)
whem di is a dummy for variances in the first year of observation, dg- is a dummy for variance s
in subsequent years and d; is a dummy for covariances. The orthogonality assumption in (1)

implies that the total wage auto-covariance results from the sum of (3) and (3).

3.2 Model with UT fund membership
We now extend the baseline model to allow for individual membership of a Ul fund in each
wage component. As discussed in the previous section, membership is voluntary and individuals
miay change membership status, which generates time varation in membership at the individual
level. Also, we know that typically labour market entrants are not insured and they first join the
Ul scheme only a few years after the beginning of their careers (see Ibsen and Westergird-
MNielsen, 2008, and the data description in the next section). We themefore augment the random
growth model by allowing the wage process to change after labour market entry, while leaving
entry wages unaltered. We do so by introducing an interaction term between Ul membership and
individual wage growth.” Let F; be a dummy indicator for whether individual i is a Ul fund
member in year f. Our extended random growth model becomes:
w'ia =homi + BEXPi+ SFLEXP), (a5, § &)~[(0.0,0); (670 05 0 5 Ous Oas)] (6)
The additional individual-specific parameter & measures the change in the slope of the
individual experience profile associated with membership of a Ul fund and its second moments
provide information on the degree of heterogeneity in slope differentials (/5 and their

covariance with baseline slopes {ggs). The sign of ogs indicates whether the wage growth of

" In preliminary analyses we also used a mode] with differential entry wages for members, finding results entinely in
line with those presented here, which are available from the aothors wpon reguest



fast tracks (high B) accelerates (high & ogs positive) or slows down (low & ogs negative) with
membership. ®

Assuming independence between the membership dummy and the vector (&, 8 &), the
inter-temporal covariance structure for permanent wages becomes:

Covin’ia Wi |EXP; Fi) = [0%a + OPsEXPLEXPi; + Gusl EX Py, + EXPi) +
& FEXPFLEXP + apd FiEXPuEXPict FuEX PLEX Py))| mmd’s v
wheme F;is the vector collecting individual observations of Ul fund membership.

Several points need to be made about identification of the additional parameters. First,
identification requires individual level vardation in Ul fund membership over time, which is
something that is present in our data as we document in the data section. Second, we are not
assuming independence of membership and potential experience, which would contradict the
empirical observation that it takes some time in the labour market before individuals become
members; rather, we exploit the correlation between the two variables for estimating the extra
parameters. Third, the assumption of independence between individual specific parameters and
the membership dummy rules out the possibility of selection into membership; while we cannot
directly test for it, in Section 6 we provide robustness checks indicating that our results are not
driven by selection.

To characterise the link between wage instability and Ul fund membership, we need to
take a different approach to the one followed with the permanent wage, given that the instability
parameter o . is not individual-specific. We therefore parameterise the variance of white noise

innovations with respect to the incidence of insurance coverage across cohonts and years, F.:°

# Although also the covariance between intercepts and slope shifters is in principle identifiable, we mestrict it to zero
in order o case interpretation and not to overcrowd the parameter space. While robustness checks with mome
extended parameterisations. ked to results in line with the ones presenied in the ext, the parameiers specified in (6)
are encugh to fully characterise the varation of the wage profik associated with Ul membe rship.

¥ The approach is similar in spirit o the one adopted by Baker and Solon (2003) to parameterise the association
bebween instability and age.



Since the incidence of membership varies across cohorts and time, the resulting instability
parameter varies with ¢ and r, which identifies g A positive estimate of g would indicate a
positive association between wage instability and Ul membership. Note that cohort and time
trends in the transitory wage are already controlled for non-parametrically by the factor loadings
rand g so that g will not capture vanation in instability over cohorts and time, but rather the
effect of Ul on instability in a difference-in-differences setup. Substituting ﬂ':: im {5) with G;I'HJ
yields the theoretical transitory wage auto-covariance function that we use in the analysis.
Adding it o (T) provides the total wage auto-covariance function that accounts for Ul fund
membership, which we denote {28 X;), where £ is the parameter vector that contains random
growth terms, AR parameters and the non-parametnc shifters for periods and cohorts on each
wage component, while X; is the union of EXP; and Fi.

We estimate #by Minimum Distance (see Chamberlain, 1984; Haider, 2001). "™ This is an
application of the GMM: the inter-temporal auto-covariance function of wages implied by the
specified model is mapped into empirical second moments of the within-cohort inter-emporal
distribution of wages A =N, oA A being the individual contrbution to A. and N, the size of
cohort c. Let a=vechiA;), and a(@ X;)= vech[4X &, X;)]. The parameter vector is identified by the
following set of moment restrictions:

Elai - a8, Xi)]=0. (9)

4. Data and descriptive statistics
We use administrative register data on gross hourly wages for the Danish labour force between
1980 and 2003. We consider men only, in common with the literature on wage components

models, with the aim of excluding the more intermitient labour force participation of women

" we use Equally Weighted Minimum Distance (EWMD) and a robust vanamce estimator Van =)
"EFVGIGG)Y Y, where Vois the fourth moments matrix and 7 is the gradient matrix evaluated at the solution of the
minimisation problem.



which would otherwise inflate wage instability. Similarly, we focus on prime age men, aged 21-
33, who are full-time private sector employees.

Given that we work on within cohort wage differentials, it is important to define sample
selection also according to the year of birth. In order to have a sufficiently long period of
observation we require that each cohort s observed for at lkeast ten ime periods. The youngest
birth cohort in our sample is the one that turns 21 (and thus meets the selection criteria on age)
in 1994 (and thus is observed at least ten imes penods before the sample period ends), ie. the
birth cohort of 1973. In principle, we could reason symmetrically at the other end of the sample
peried and use as the oldest group men that turn 35 in 1989 (thus being observed at least ten
times after the beginning of the sample period), ie. the birth cohort of 1934, However, the
information needed to reconstruct potential labour market expenence — in turn a crucial variable
for the analysis — is censored for older cohorts, and the oldest cohort for which we have the
information needed in the analysis is that of 1943, In sum, we use information on men bom
between 1943 and 1973, and we group them into 31 single-year birth cohorts. We allow
individuals in these cohorts to enter and exit the panel according to the specified age critena
even if there are valid observations for them outside this age range, inducing a rotating panel
design by cohort (see Baker and Solon, 2003). Cohorts born between 1943 and 1947 reach the
age of 55 before the end of the sample period and therefore stop contributing between 1999 and
2003, Intermediate cohorts (bom between 1948 and 1939) belong to the 21-35 age range
throughout the sample period. Finally cohons bom from 1960 onwards turm 21 after 1980, and
therefore start contributing to estimation after the beginning of the sample pericd. The
unbalanced-by-cohont design provides identification of time and cohort effects.

The last sample selections are related to the hourly wage variable. First we drop cases of
employed individuals for which the wage is recorded at zero. Secondly, we drop the lower and
upper 0.5 percent of the resulting wage distribution of each year. Next we further exclode (the

remaining few) wage observations falling below the minimum wage. Finally, for each



individual, we require valid wage observations for at keast five consecutive years to ease the
identification of individual wage profiles."’ The latter restriction implies that our panel is not
fully unbalanced, thus mitigating the issues reported by Haider (2001} with fully unbalanced
designs.
<TABLE 1=

Descriptive statistics for our sample are presented in Table 1. As a benchmark, we also
provide statistics for the overall population of men aged 21-33 employed in the private sector.
The estimating sample consists of roughly 810,000 individuals for a total of about 12.5 million
person-year observations. Equivalent numbers in the comparison population of private sector
prime-aged male employees are about 1.4 million an 17.0 million, with the larger chuming in
the latter group meflecting the fact that there we do not restrict to specific binth cohorts and do
not impose restrictions about the minimum number of consecutive valid wage observations.
There are differences concemning the average age. In particular, limiting the set of birth cohorts
translates into faster growth of the age varable in the sample compared with the population.
This is also reflected in the wage distribution. In both  cases there is real wage growth and
imcreasing dispersion. Average hourly wages increase by 28 percent in our sample between 1980
and 2003, while the corre sponding figure is 16 percent if we look at the comparison population.
Also, the standard deviation of the distribution almost doubles in the sample, while it grows by
3T percent in the labour force. Finally, the table reports tabulation of unemployment insurance
coverage. As can be seen this is rather high in both the estimating sample and the comparison
population. However, in the former case it grows more substantially during the middle years of
the panel and, again, the fact that there are no young cohorts entering the sample in these middle

years explains the difference, see below.

" Thiz latter sample selection mule is inermediate between the one used by Baker and Solon (2003), e continuoes
camnings strings for each individual, and the approach of Haider {20017, who allows individuals to move in and out
of the sample with the only requirement of having a0 positive but not  pecessarily consecutive valid observations
on eamings. As a robustness check we also estimated the main mode] requiring only a minimum of two consecutive
wage observations per worker, Our conclusions, discussed in the next section, were unaffected by the use of this
alternative sample.



<TABLE =

As seen above, Ul covers a substantial portion of the sample. Those statistics ame cross-
sectional and uninformative about individual level varation in Ul fund membership over time,
which is crucial for the estimation of our model. Fxisting studies show that there is an age
related element to Ul fund membership, namely individuals join a few years after entry in the
labour market, say in their late 20°s or early 307 s (see Ibsen and Westergaard-Nielsen, 2008). In
order to provide more direct evidence on individual vanation in Ul fund membership, in Table 2
we exploit the longitudinal and birth cohort dimension of the data. The table reports entry and
exit rates to and from Ul fund membership by birth cohort, defined as the proportions becoming
members or non-members from one year to the next. As can be seen, there is some “chuming™
between membership and non membership, with exit rates that are considerably lower than
entries. Importantly, transition rates are higher for younger cohorts, reflecting that on average
the decision to join a Ul fund is taken in the initial phases of the work cameer.

<FIGURE 1>

As a last piece of descriptive evidence, we present the covanance structure of time and
cohort de-trended log-hourly wages, i.e. the empirical second moments of the inter-emporal
wage distribution that are to be analysed by means of the model presented in Section 3. Figure 1
plots the wage vanances and covariances (of order 1, 3 and 5) for selected birth cohorts. Each of
the series is increasing over time, which reflects the growth of wage dispersion obvious from
Table 1. For each cohort, the series tends to shift downwards as we move from the varance to
higher order auto-covariances. This reflects the presence of transitory wage shocks that show up
in the variance but fade away the greater the time interval over which covarances are estimated.
Finally. also note a downward shift in the covanance structure as we move o younger cohorts.

This is consistent with heterogeneous growth rates in permanent wages.



5. Results
Before discussing the central results about flexicunty and life-cycle wage dynamics, it is
instructive to look at overall model predictions in terms of varance decomposition over time.
Figure 2 presents this for selected birth cohorts.
<FIGURE 2=

For each cohort the predicted total varance increases over the period reproducing the
evidence from Figure 1. Momrover the patterns of predicted total variance mimic almost
identically the ones of the actual wage moments, which may not be surprising given the
presence of flexible shifters by cohort and time on each wage component. Considering the
varance decomposition implied by the model reveals that permanent wage ineguality seems to
be the drver of increasing total varance most of time and for most cohonts. Wage instability, on
the other hand. is generally constant, except for the end of the period, when it first decreases and
then increases. Owverall, the last years of increasing inequality seem to be driven by instability.
These pattemns differ across cohorts: most evidently, younger cohoris have greater instability.

<TABLE 3=

3.1 Baseline model.
In Table 3 we report the core parameter estimates for the wage model of Section 3, while the full
set of estimated time and birth cohort shifters on the two wage components is mported in the
Appendix Table.'> We start by describing results for the baseline model, i.e. the model resulting
from equations (1) and (4), which does not allow for an impact of flexicunty on the wage
components These estimates are presented in the first column of the table.

Parameters of the permanent component indicate the existence of substantial heterogeneity
in both starting wages (¢, ) and wage growth rates (o g). The estimates imply that someone

located one standard deviation above the mean in the distribution of wage growth rates sees his

* Models with unrestricted loading factors produced negative and non significant estimates of the permanent wage
loading factors for the two youngest cohorts. To overcome this issue, we consirained permanent wage loading
factors to be the same on the five youngest cobonts, Core parameter estimates were very similar in the constrained
and unconstrained models.



wage growing 2.8 percentage points faster than the mean [:.,.'a; ). The two sources of

heterogeneity are negatively comrelated (oge<() individuals who enter the labour market with
high wages also experience the slowest growth over the life-cycle, and vice-versa. The result is
common to many studies in the literature: see Hause (1980), Baker (1997), Baker and Solon
(2003), Gladden and Taber (2009). The leading interpretation for this finding is that it reflects
the trade-off between initial earnings and eamings growth as predicted by the Mincer model. We
should therefore expect a cross-over of wage profiles. Long-term inequality first decreases and
then increases over the life-cycle, imcreases taking place after the cross-over. Hause (1980)
computes the cross-over point +* as the year in which permanent inequality 1s at its minimum:
f*:—ﬂqglﬂ;r'g % Our estimate of the cross-over from this baseline model is at 4.25 years of
potential labour market experience (5.e.=0.15), approximately one vear larger than the estimate
obtained by Hause in a sample of Swedish men in the 1960s.

Consider now the transitory wage of the baseline specification. All core parameters ane
precisely estimated. The autoregressive coefficient indicates the weight that lagged transitory
shocks have on earnings volatility, the weight being given by the coefficient exponentiated
using the lag. The estimate of g (=0.77) imples that the effects of transitory innovation is
negligible after ten years. Note also that the variance of initial conditions (&%) is precisely

estimated. which illustrates the relevance of treating the process as non-stationary.

5.2 Model with UT fund membership

The second column of Table 3 presents estimated parameters for permanent and transitory
wages in the model with Ul fund membership. There is a substantial difference in wage growth
between members and non-members of Ul funds, the estimated varance of wage growth

differentials &5 being statistically significant and of a size that is comparable with the baseline

2 Noic that this is also the negative of the regression cocfficient of inlercepts on slopes.



parameter o 5 . However, taken in isolation this coefficient is not informative on whether Ul is
associated with more or less growth rate heterogeneity. Making statements about the way wage
profiles change when individuals are members of Ul funds requires taking into account the
estimated covarances between baseline parameters and slope shifters. The covariance between
baseline slopes and slope shifters (o5 is statistically significant and negative, indicating that Ul
fund membership is associated with compression of the distribution of wage growth rates, which
would oceur if fast tracks slow down on joining a Ul fund. These estimates imply that some one

located one standard deviation above the mean in the distribution of wage growth rates sees his
wage growing 3.1 percent (=,/o; +o] + 2o, ) faster than the mean if he is a member, which
compares with 34 percent for non-members (= ,.u"cr_'j ). Consequently, as labour market

experience accumulates, permanent inequality becomes greater among non-members than
members. Also, the more homogeneous wage profiles of members result in delay of Mincerian
cross-overs, for members compared with non-members, 3.4 versus 4.2 years of labour market
experience, respectively. '
<FIGURE 3=

Estimated patterns of permanent wage inequality over the life-cycle for members and non
members are reported in Figure 3, which uses core random growth parameters (without the
peried and cohort factor loadings) to predict the variance of permanent wages. The random
growth model implies that life-cycle inequality is quadratic in experience. At the start of the life-
cycle the two profiles overlap by construction. During the initial phase of the working life,
permanent inequality is low and almost indistinguishable between the two groups. Some
differences start to emerge after ten years of experience, and they are apparent by twenty years.

By the end of the working life the gap between the two groups is sizeable.

¥ Nok that the compuied cross-over point is a non lincar function of estimated parameters so that the point
compuied in the bascline model docs not need to belong to the inferval defined by the eguivakent points for
members and non-members in the model with Ul membership.



Consider now the transitory wage in the main model. Comparing these results with those
from the baseline model shows that parameter estimates are rather stable. The one parameter
whose estimate differs across models 15 the variance of AR(1) innovations {CFE,_-}, and the reason
is that in the baseline case the parameter measures average (across levels of Ul membership)
instability, whereas in the second it measures instability for the (hypothetical) case of no Ul
membership. The additional parameter g measumes the instability shift associated with Ul fund
membership. The positive estimate indicates that Ul fund membership corresponds to mome
wage instability.

<FIGURE 4>

We use estimates of the random growth parameters, the AR({1) parameters and the factor
loadings on time and cohorts to predict inequality in the two wage components for members and
non-members of Ul funds over the life-cycle. For each birth cohort we use parameter estimates
to predict vanance components, and then average predictions over cohorts. Results are presented
in Figure 4. The graph shows in Panel a) that Ul fund membership is associated to lower
permanent inequality throughout the life-cycle, with the gap between non-members and
members widening with potential labour market experience. This reflects the large dispersion of
wage growths rates found among non-members. Transitory inequality follows the opposie
pattern, see panel b) of the graph. There is a decline of eamings instability with experience for
both members and non-members, reflecting the lower volatility of older cohorts. Differences
between members and non-members are striking. For non-members the decline is smooth and
almost complete within the first fifieen years of labour market experience. For members, the
life-cycle decline is slower (actually there is a slight increase over initial years) and there is no
tendency for instability to disappear even for high levels of labour market experience. Overall,
Figure 4 illustrates that membership of Ul funds is associated with a shift in the nature of wage

differentials, from permanent to transitory.
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A3 Dhiscussion

These results show that while permanent inequality is lower for Ul fund members because of
more compressed returns to experience, their wage instability is larger than that of non-
members. Moral hazard effects can explain both results. Being insured may weaken the
incentives to care about the good which is insured in this case being employed. Covered
workers may for example lose incentives to acquire new productive skills on-the-job, which in
turn would reduce wage progression. In particular, our results suggest that such an effect should
be more pronounced for individuals that, before being insured, experienced the fastest growth.
Moral hazard may, in the limit, result in a job loss. This would make the work history mome
unstable and generate the greater wage instability that we observe. According to this
interpretation, Ul has a causal effect on the wage process, and changes the nature of wage
inequality from permanent to transitory.

Clearly, the wvalidity of moral harard interpretations requires that the idemtification
assumptions introduced in Section 3 hold. First we have assumed independence between UL
fund membership and individual specific wage growth differentials, which enabled us to derive
the moment restrictions for permanent wages in the model with Ul fund membership, see
equation (7). Second, we have assumed that differences in wage instability across cohorts and
tme periods are absorbed by the set of birth cohorts and calendar time shifiers on transitory
wages, so that we can use variation in the incidence of Ul fund membership across cohorts-
pericd cells to estimate the association between flexicurity and instability, which is the
parameter g in equation (&),

Selection into Ul membership may lead to viclation of the identification assumptions. The
maost obvious source of selection is heterogeneous risk aversion. Risk averse workers may both
join the Ul scheme and be willing to trade wage growth for wage insurance through implicit
contracts that insulate their labour incomes from shocks to profits; see Guiso et al. (20035) for a

model of insurance provision within the firm. Our results reject these mechanisms; while the

21



reduction of wage growth heterogeneity for Ul members is consistent with the implicit contract
hypothesis, their larger wage instability does not square with firm provided insurance.

One can think of other examples of selection when there is heterogeneity in either wape
growth and employment (and thence wage) instability. For example, leaming ability may be
seen as a way to insure oneself against the risks of job loss. When workers reach the peak of
leaming capacity and their wage growth slows down, they may think of supplementing learning-
based self insurance with fund-based insurance. Hence, it would not be the presence of Ul that
weakens wage growth, but rather the anticipation of a slowdown in wage progression that
induces individuals to join the scheme. Similarly, individuals with intrinsically low job
attachment {and therefore highly volatile wage profiles) may join the insurance scheme mone
than workers with higher employment stability. We assess the plaosibility of these

interpretations in the next Section.

6. Sensitivity analyses

We begin our robustness checks by looking for evidence of selection into membership due to
lagged wage growth and lagged wage wolatility. In the presence of selection effects we should
observe a negative effect of lagged wage growth on Ul fund membership —because individuals
join a fund when wage growth slows down-- and a positive relationship between lagged wage
instability and membership —because individuals join a fund when their wage profiles become
more volatile. We define wage growth as the log wage change between two consecutive years,
and we estimate models in which individual membership indicators are regressed on lagged
wage growth. We proxy wage instability (which is a variance and thus is not defined at the
individual kevel) using individual specific measures of wage volatility. For this exercise, we take
an approach similar to Gottschalk and Moffitt (1994) and derive transitory wages as the log-
wage deviation from individual specific multi-year averages. In our case, we average wages

over S-year rolling windows. Wage volatility is defined as the average of either squared or
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absolute deviations from the average.'” We regress Ul membership indicators upon the lags of
these volatility measures.
<TABLE 4=

Results are meported in Table 4. All models include controls for industry and local
umemployment (i.e. the main determinants of Ul fund membership) plus time and age trends.
The outcome wvariable in these regression is the individual sequence of Ul fund membership,
limiting the sample to cases in which individuals are observed joining the Ul scheme. We focus
on sequences in which individuals become members after a number of years of non-
membership, and consider non-membership windows between 1 and 5 years. We used fixed
effects regmessions, either linear probability or logit models.

The first row of Table 4 reports results for lagged wage growth. The sign of the
estimated coefficients is always positive, whereas they are statistically significant only in few
cases, e logit models with one or two years of prior non-membership and linear probability
models with one year of prior non-membership. In all remaining cases, the effect of lagged
growth on Ul membership does not appear to be statistically sigmificant at conventional
confidence levels. None of the estimated effects is negative, as would be the case in the presence
of selection into Ul membership due to wage growth.

In the lower rows of the table we look at the relationship between Ul membership and
lagged wage volatility. In each of the cases considered the regression coefficient i1s negative and
statistically significant, pointing towards a negative association between lagged volatility and
the decision to join a Ul fund. This is the opposite to what one would expect if selection on
wage instability was driving the membership decision. Taken together with the results on wage

growth, the se findings suppornt our identifying assumptions of no selection into Ul membership.

¥ Ziliak et al {201 1) use serics of bi-annual panels from the U.S. Current Population Survey and define camings
wolatility as a function of sguared year-to-year percentage wage changes.
' The table only reporis cocfficicnts of incrst. Full scis of cstimaies ame available from the authors upon roguest.
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As noted in Section 3, identification of Ul membership parameters is achieved thanks to
individual variation in membership over ime. In our second robustness check we take a closer
look at the charactenistics of the wage process for these Ul switchers, using the baseline model
as benchmark. In practice, we estimate the baseline model on the sample of individuals that
change membership status over the sample period, which represent a bit less of 40 percent of the
orginal sample (roughly 300,000 individuals). Our interest is in assessing how the parameters
of the wage process estimated on this sample compare to the ones from the overall sample
reported in Table 3.

<TABLE 3=

Results from this exercise are presented in the first column of Table 5. Core parameter
estimates from the sample of Ul switchers tend to align pretty closely with the ones obtained on
the overall sample. The most relevant difference between the two samples is the initial variance
of permanent wages (& a). the cormesponding coefficient estimate being much smaller in the
sample of switchers compared with the total sample. This is not surprising, since Ul switchers
can be considered a more homogeneous group compared with the overall labour force. Taking
into account the estimates of the coefficients that parametenise the impact of Ul in the main
model, we can notice that both the dispersion of wage growth rates (o74) and the variance of
transitory shocks (¢”,) do not change dramatically between the two samples, suggesting that our
main mesults on the impact of Ul membership on wage growth heterogeneity and wage
instability are not driven by the inherent characienstics of those who change membership status.

Char third robustness check is based on adjusting individual eamings for the effects of the
main determinants of Ul fund membership, namely industrial affiliaton and the local
unemployment rate. The aim of this exercise is to emove, in a reduced form fashion, the effects
of observed heterogeneity in membership determinants from raw wages before estimating wage

second moments. If unobserved heterogeneity in Ul fund membership is dnving our results and
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if this heterogeneity is correlated with observed Ul determinants, then estimates from the model
with Ul fund membership should be sensitive to the adjustment for Ul determinants.

Results from this exercise are presented in the second column of Table 5. Comparing these
with their counterparts in Table 3, it is evident that findings are robust to the adjustment of raw
ecamings for the determinants of Ul fund membership. The general pattern of the estimates
confirms the evidence in Table 3, the main differences being a smaller instability effect of Ul
membership and a lower autoregressive coefficients, which may be the consequence of having
removed some observed heterogeneity from log-wage lewels. Owerall, results suggest that
heterogeneity in the determinants of Ul fund membership is not driving our main findings.

Owur sensitivity analysis continues by assessing the assumption of independence between
Ul membership and the parameters of the permanent wage component. We do this by using the
aggregate indicator of membership into equation (6) in place of the individual level one, so that
our model of permanent wages becomes:

W' ics = Ao &% + BEXPy+ SF LEXPy). (6")

With this specification, independence between Ul membership and individual wage
heterogeneity needs to hold only between cohon-period cells, while it is not required within
those cells. Considering that the model already controls for between-cells heterogene ity through
the set of time and cohort factors % and A.. identification of &5 and eps will result from
varation in wages and membership over cohorts and time in a difference-in-differences setup,
and not from selection into membership due to cohort or time specific effects.

The results obtained using the specification in (6) for permanent wages are reported in the
third column of Table 5. Parameter estimates are pretty much in line with their counterparts of
Table 3. providing suppornt for the assumption of no selection into Ul membership. The most
notable difference relates to the effect of membership on instability, the cormesponding
parameter ¢ being now lower, which is hardly surprising considering that its estimation

exploits the same wariation over cohorts and periods that identifies permanent wages in {(8).
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What matters is that the parameter remains sizeable and statistically significant, keaving the
substance of our conclusions unaltered.

Our final robustness check concentrates on the positive effect of Ul membership on
instability. We allow the effect to differ across groups of workers which are known to be
characterised by different degrees of wage or employment instability. If the result from Section
3.2 was driven by the selection of momre unstable workers into Ul membership, then we expect to
find it only within more unstable groups. We have identified one dimension along which thens
may be relevant differences in the stability of the employment relationship, namely the industry
of affiliation. We divide metal manufacturing workers from the rest of the sample, because
wages are more variable in this industry as there are more performance-based contracts. 'We
interact the binary partition with Ul membership, and use this interaction to model wage
instability, so that our model becomes

F o= O exp{ g PiF o + g PaF o) (1)
wheme PyF and PoF, denote the incidence of insurance membership in the more and less wage-
stable group, respectively.

Results of this exercise are collected in the fourth column of Table 5. We find that the
positive relationship between Ul fund membership and wage instability is not dependent on the
specific group of workers considered. Ewen for the more stable groups of non-metal

manufacturing workers there is a positive effect of Ul fund membership on instability.

7. Concluding remarks

We have considered the relationship between individual wage trajectories over the life-cycle and
membership of unemployment insurance funds in Denmark — the secunty part of flexicurity. We
have used the population of prime-aged male private sector employee wages for 24 years to
decompose the wage process into its permanent and transitory components and we have

characterised the impact of insurance fund membership on each component.
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We find that membership is associated with a reduction in wage growth rate heterogeneity that
compresses the long-term or permanent wage distribution. On the other hand, there is greater
wage instability among Ul fund members. We interpret these two findings as the symptoms of
moral harard effects associated with Ul fund membership. Mome homogeneous life-cycle
profiles associated with Ul fund membership are consistent with lower incentives to accumulate
skills on-the-job. Alternatively, the greater eamings instability associated with Ul fund
membership may results from greater employment instability. In principle our results could also
stem from worker selection into membership of Ul funds. We therefore subject the main
findings to several robustness checks, all of which favour a moral hazard interpre tation.

These results add to the literature on the effect of unemployment benefit by showing that
Ul may exert some effect also on employed individuals. Unemployment insurance exists to
smooth consumption between periods of work by reducing transitory income fluctuations. We
find Ul fund members to have less permanent and more transitory wage dispersion than non-
members. This greater transitory income varation in-work partially offsets reduced income

varation when unemployed for the insured.
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Appendix Table: Estimates of loading factors
Baseline Baseline model  Main model Main model Main model Main model
muodel on LY swirchers with aggregate on adfusted with imdustry
sample ur Wages effects
Coeff. SE Coeff. SE Coeff, S.E Coeff. SE Coeff. S.E  Coeff SE

a(1980=1)
1981 0951 0003 09545 000457 0947 0.003 0939 0003 0931 0004 0948 0003
1982 0886 0004 08912 000496 0869 0004 0847 0003 0861 0004 0871 0.0M
1983 0875 0004 05771 000518 0855 0004 0828 0004 0861 0005 0857 0.0M
1984 0868 0004 05688 0.00546 0851 0004 0821 0004 0869 0005 0853 0.0M
1985 0853 0004 08532 0.00560 0842 0004 0814 0004 0869 0005 0844 0.0M
1985 0844 0004 05491 000578 0833 0004 080 0004 0872 0005 0835 0.0M
1987 0794 0004 08047 000572 0764 0.005 0725 0005 0796 0006 0767 0005
1988 0783 0004 07950 000580 0752 0.005 D713 0005 0785 0006 0754 0005
1989 0768 0004 07776 0.00582 073 0.005 D693 0004 0768 0006 0735 0005
1990 0776 0004 07889 0.00600 0738 0.005 D697 0005 0778 0006 0738 0005
1991 0744 0004 07541 000589 0707 0,005 DA64 0004 0743 0006 0T07T 0005
1992 0708 0004 07181 000574 0665 0.005 DAI6 0005 0708 0007 0667 0005
1993 0750 0004 07427 000606 0695 0006 0645 0005 0741 0007 0698 0.006
1994 0761 0004 07500 000617 0703 0006 0653 0005 076l 0007 0706 0.006
1995 0730 0004 07260 000602 0682 0006 0634 0005 0744 0007 0636 0.006
1996 0715 0004 07027 000588 0657 0.005 D619 0004 0703 0006 0660 0005
1997 0665 0004 06520 000555 0614 0004 0578 0004 0660 0005 D616 0.00
1998 0657 0004 06461 000555 0608 0004 0572 0004 0647 0005 0609 0.00
1999 0619 0004 06123 000533 0573 0004 0541 0003 0606 0005 0574 0.0M
000 0595 0004 05884 000518 0552 0004 0521 0003 0582 0005 0552 0.004
001 0567 0004 0.5621 000502 0526 0004 0 0497 000F 0552 004 0526 0.004
02 0523 0003 05204 000460 D487 0.003 D460 0003 0510 0004 0487 0003
W03 0498 0003 04977 000453 D467 0.003 D443 0003 0491 0004 0467  0.003
T(1980=1}
1981 0870 0002 05782 000379 0914 0.003 DOIS 0003 0930 0003 0927  0.0M
1982 0825 0003 08376 000477 0885 0004 0836 0004 0915 0004 0909 0.005
1983 0805 0003 08217 000525 0857 0004 0860 0004 0880 0004 0885 0.005
1984 0780 0003 08126 000549 08M 0004 0330 0004 084 0004 0850 0.005
1985 0793 0004 08219 0.00563 0821 0004 0827 0004 0839 0004 0844 0.005
1985 0792 0004 05184 000562 0811 0004 0818 0004 0830 0004 0835 0.005
1987 0783 0004 08069 000556 0797 0004 08001 0004 0835 0004 0823 0.005
1988 0773 0004 07941 000549 0763 0004 0 0772 0004 0 0799 0004 0T8T 0.005
1989 0762 0003 07815 000542 073 0004 0 0749 0004 0772 0004 0758 0.005
1990 0749 0003 07660 000544 0713 0004 0727 0004 0750 0004 0730 0.0M
1991 0748 0003 07663 000554 0712 0004 0729 0004 0 0747 0004 0730 0.005
1992 0738 0003 07496 000544 0707 0004 0727 0004 0 0742 0004 0730 0.005
1993 0600 0003 07081 0.00530 0641 0004 0659 0004 0672 0004 0664 0.005
1994 0701 0003 07311 00053 0643 0004 0661 0004 0674 0004 D669 0.005
1995 0661 0004 06962 000589 0590 0004 0610 0004 0623 0004 0610 0.005
1996 0643 0004 06858 000646 0579 0004 0605 0004 0615 0005 0602 0.005
1997 0657 0004 07085 000701 0602 0.005 DAZE 0005 0638 0005 0631 0006
1998 0704 0005 07653 000766 0656 0.005 DAS4 0005 0602 0005 0693 0007
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Table 2: Ul membership dynamics by hirth cohort

Cohort Entry rate  Exitrate | Cohort Entry rate  Exit rate
1943 10.88 0. 40 1959 12.56 0.83
1944 10.77 0.40 1960 13.55 0.83
1945 10.71 0.43 1961 11.97 081
1945 10.81 0.44 1962 12.16 0.8
1947 10.55 0.47 1963 12.51 0.82
1948 10.22 .51 1964 12.96 0. 80
1949 10,50 0.55 1965 13.99 0.85
1950 10.51 .56 1966 13.97 Qo2
1951 10.52 0.57 1967 16.06 0.9
1952 10.19 (.63 1968 15.31 1.00
1953 10.91 0.65 1969 15.50 1.14
1954 10.75 0.66 1970 15.42 1.21
1955 11.45 (.69 1971 15.53 1.38
1956 11.41 0.74 1972 14.83 1.53
1957 12.30 0.79 1973 15.49 .69
1958 12.46 (.81 All cohorts 12,23 0.74
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Table 3: Baseline model and model with Ul membership: Core parameter estimates

Baseline Model Main Mode!
Coeff. S.E Coeff. S.E

Permanent wage
i 0.0079 0.0007 3 0.0157 00007 1
alﬁ (.0008 000002 0.0012 (0, 000
T 00,0034 0.00010 -0.0041 0.00010
&5 0.0016 (0. 00004
OEs -0.0009 (L0002

Transifory wage
o 0.0628 0.00059 0.0551 0.00061
o, 0.0335 0.00041 0.0017 0.00015
w 33718 0. 10032
el 07737 000089 0.7228 0.00119

S5R 01103

Mote: the model includes flexible shitters for time pericds and birth cohoris on each wage component, estimates
ame reported in Table Al. The model is estimated on 12469693 wage observations, corresponding o 811651
individuals observed between 1980 and 2003, and 6895 second moments of the within cohort intertemporal wage

distribution.
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Figure 1: Wapges covariances at various lags
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Figure 3: Permanent wage dispersion over the life-cycle by Ul membership, net of cohort and
time effects
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Figure 4: Components of wage dispersion over the life-cycle by Ul membership
a) Permanent dispersion

T T T T
0 10 20 30
Potantial Exparience

Permanent Inequality over the Life Cycle

Mon-member ————- Member |

by Transitory dispersion

S

0 10 - 30
Potential Experience
Transitery Ineguality over the Life Cycle

Mon-mamber ————- Member |

41



Ministry of Economy and Finance

Department of the Treasurv

Directorate I: Economic and Financial Analvsis

Address:
Via XX Settembre, 97
00187 - Rome

Websites:
www.mef.gov.it
www.dt.tesoro.it

e-mail:
dt.segreteria.direzione1®@tesoro.it

Telephone:
+39 06 47614202
+39 06 47614197

Fax:
+39 06 47821886



