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Abstract

In this paper we analyze the sensitivity of the labour market decisions of workers close to
retirement with respect to the incentives created by public regulations. We improve upon the
extensive prior literature on the effect of pension incentives on retirement by jointly modeling the
transitions between employment, unemployment and retirement, paying special attention to the
transition from unemployment to retirement (which is particularly important in Spain).

Using administrative data, we find that, when properly defined, economic incentives have a
strong impact on labour market decisions in Spain. Unemployment regulations are shown to
be particularly influential for retirement behaviour, along with the more traditional determinants
linked to the pension system. Pension variables also have a major bearing on workers’ reem-
ployment decisions. The quantitative impact of the incentives, however, is greatly affected by the
existence of unobserved heterogeneity among workers. Its omission leads to sizable biases in the
assessment of the sensitivity to economic incentives. We confirm the importance of this potential
problem in the case of the change in early retirement provisions legislated in Spain in 2002 (which
we analyze with a difference-in-difference approach).
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1 Introduction

All around the world, demographic aging is expected to produce significant changes in the size and
composition of the labour force. In the European Union, for instance, the old-age dependency ratio
is projected to more than double from 25.4% to 53.5% over the 2008/2060 period.1 As a result, the
overall labour force in the EU is expected to decrease by as much as 13.6%, equivalent to around 24.4
million people (if compared with the number in 2007). This type of severe predicted labour shortages
is in no way solely applicable to European countries. According to the 2008 UN population projec-
tions, old-age dependency ratios will increase in 2000/2050 by almost 50 percentage points in Japan,
by almost 30 pp in China, and around 15 pp in the United States. Seen in this perspective, the labour
imbalances created by the latest cyclical downturn in 2007/2009 (most visibly in countries like the
USA or Ireland where the unemployment rate has doubled over this period, and Spain whose unem-
ployment rate has skyrocketed to figures above 20%) look like a transitory phenomena. In our view,
the real challenge for future governments will most probably lie in attracting older individuals back to
the labour force rather than the opposite. Actually, most of the policy reforms recently implemented
clearly point in this direction.2 Succeeding in this endeavour requires a better understanding of labour
supply than that achieved so far, specially regarding the ability of policy makers to influence individ-
ual behaviour via incentives (i.e., by changing the institutional environment without imposing specific
choices on individuals).

In this paper we contribute to this inquiry in three ways. First, by exploring the labour supply
of both employees and unemployed workers of advanced age. In our view, the latter group has been
somewhat overlooked in previous research, despite being large enough to make a significant contribu-
tion to labour supply in a number of OECD countries.3 Secondly, we carefully model the variables that
capture the complex incentives provided by public institutions. For example, access to high quality
administrative data allows us to ensure that public benefits are only applied to eligible individuals. Fi-
nally, we contribute by explicitly considering multispell data and including unobserved heterogeneity
in the assessment of the impact of financial incentives.

The empirical literature exploring the retirement behaviour of employed workers with reduced-
form models constitutes a natural reference point for this work. Loosely speaking, the methodology
employed here involves two steps: the measurement of the key incentive variables and, in a second step,
the quantification of their influence on retirement decisions via reduced-form econometric analysis
(see, for example, Gruber and Wise (1999) or Casey et al. (2003)). As for the formal estimation of
econometric models including incentive variables as key regressors, Samwick (1998), Borsch-Supan
(2000) or Belloni and Alessie (2009) illustrate the development of this branch of the literature. The
Spanish case has also received a great deal of attention, as exemplified by Boldrin et al. (1999),
Jiménez-Martı́n and Sánchez-Martı́n (2004) or Cairó-Blanco (2010). These previous analyses have
produced mixed results. They typically find a significant (although somewhat weaker than expected)
influence of financial incentives on retirement from employment. But it is not uncommon to find papers
reporting non-significant results or even estimates with the “wrong” sign (see, for example, Rust and
Phelan (1997) or Gruber and Wise (2004)). Our work expands this literature in several dimensions.

First, we joint a recent literature that incorporates into the analysis of retirement the labour supply
patterns of unemployed workers. This is the case of Coile and Levine (2007), who explore the influence

1Economic Policy Committee and European Commission (2009) page 24. The old-age dependency ratio is the ratio of
people aged 65 or above relative to the working-age population aged 15-64.

2The widespread delays in normal retirement ages (especially for women) in OECD countries is a good example. See
e.g., Whiteford and Whitehouse (2006).

3For example, in 2009 they represent (according to the European Labour Force Survey) 7.5% of the labour force aged
50-64 in Germany, 6% in the UK, 6.8% in France and 11.3% in Spain.
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of changes in labor market conditions and unemployment benefits on retirement decisions in the US
economy. In a more recent paper, Coile and Levine (2009) evaluate the relative impact of changes in
the labor market conditions vs. changes in the value of wealth. Benı́tez-Silva and Ni (2010) focus
on the determinants of the job search of individuals approaching or having reached retirement. In
Europe, where the incidence of unemployment is typically higher, the topic has also been the focus
of recent academic attention. Using French data, Hairault et al. (2010) find that the distance to the
statutory retirement age is a key predictor of the employment rates of older workers. We continue
this line of research here by studying the impact of financial incentives in Spain with a new sample
of administrative records from the Spanish Social Security. We analyse the retirement and reentry
decisions of both employed and unemployed workers, taking great care in the construction of the
incentive variables used as explicatory variables. We also explore the transition into unemployment,
bearing in mind the possible strategic use of unemployment insurance as an early retirement device.

Spain is an interesting case because of the strong incentives embedded in its pension and unem-
ployment insurance programs.4 Early retirement penalties provide a clear illustration of the type of
problems involved. Under the standard program, the early claiming of the pension benefit is only pos-
sible over the age of 60, and subject to rather severe penalties (7.5% for each year the individual claims
before the normal retirement age of 65). This is a clear deterrent for employees, but has unintended
consequences for the unemployed. In Spain, the unemployment insurance authority provides a cash
benefit of 60-70% of the previous wage (for up to two years) and pays social contributions to the Social
Security. It is also remarkably tolerant regarding the search effort demanded from its registered un-
employed. This is, therefore, a textbook example of moral hazard: for a large number of unemployed,
the optimal response is to stay unemployed without searching while accumulating pension rights (i.e.,
being effectively out of the labour force but still being paid as if they were looking for jobs).5 Ineffi-
ciencies of this type are common across OECD countries. Germany and France, for instance, combine
a generous unemployment benefit with an exemption from job seeking before the early retirement age
(60). Unsurprisingly, the early retirement route via unemployment is very popular in both countries
(see chapters 3 and 4 in Gruber and Wise (1999) or Hairault et al (2010)). In this paper we quantify
the behavioural consequences of this and other regulations and their contribution to the generation of
an alternative exit route out of the labour force. Our findings apply only to the Spanish case, but the
general message is of much wider applicability.

A second contribution of our work is more methodological: the explicit inclusion of unobserved
heterogeneity in a multiple spell multi-state competing risk model. This is especially important when
using administrative databases, which may fail to provide certain individual or family variables. More
generally, the omission of unobservable differences in preferences and individual-specific labour mar-
ket characteristics can easily bias the estimated results on the effect of financial incentives over indi-
vidual behaviour. An example may illustrate this point. Generous minimum pensions usually take the
blame for the peak in retirement hazard observed in Spain at the Early Retirement Age (60). However,
it may be the case that the observed peaks are entirely due to a composition effect. They may reflect
the existence of a group of people whose unobservable characteristics (preferences, non-labour wealth,
etc.) lead them to claim for retirement benefits, typically under the effect of credit constraints, at the
first age when such benefits are available.6 The two hypotheses are most probably intertwined. If

4Note however, that similar institutions are found in a large number of European countries. In many cases, the disincentive
to work stems from the combination of early retirement, generous unemployment protection and a permissive attitude towards
the search effort of the unemployed approaching retirement.

5The unemployed aged 52 or older are entitled to a special unemployment program (UB52+) that provides assistance
benefits, once the individual contributive benefits are exhausted. The benefit can be enjoyed on a continuous basis until
the individual receives retirement benefits. Note also that unemployed people cannot remain inactive according to Spanish
legislation, but the authorities largely turn a blind eye to this common practice.

6Gustmann and Steinmeier (2005) is a good example of this approach. The population is split into two groups according
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a high propensity to leave the workforce early is partly the product of individual preferences, it will
probably result in low life-cycle contributions and, consequently, pension benefits. This will qualify
these workers for the perception of minimum pensions. In this paper, we allow the two mechanisms to
reveal themselves in the estimation process.

Our empirical strategy is based on the joint estimation of two discrete-time duration models, one
for the exit from employment and another one for the exit from unemployment. We adopt a multiple
risk approach with three destination states (employment, unemployment and retirement), incorporating
unobserved heterogeneity in a flexible way without imposing any proportionality assumption in the
hazard rates. The transition rates are specified in a flexible way and are allowed to depend on both
observed and unobserved characteristics of the worker, as well as on the time spent in the respective
state. Consequently, we derive the joint likelihood of all the observed transitions each individual in the
sample may go through, taking into account the effects of unobserved factors in those transitions. The
joint consideration of both the employment and unemployment spells of the same worker is important
in order to properly identify the effect of economic incentives over their decisions of quitting the job,
searching for a new job or retiring (as employed or as unemployed).

Our findings can be categorized into three groups. A first set of results provides a robust confirma-
tion of the importance of economic incentives. While the previous literature has struggled to confirm
the size (and in some cases even the sign) of the incentive effects, our estimations are clearly consistent
with the theoretically expected sign of these effects. We find that the amount of disposable income (in
the current and alternative labour states), the amount of accrued pension rights and their change with
current decisions are all strong predictors of individual behaviour. The financial opportunities captured
by our incentive variables stem from both the pension and the unemployment insurance systems. The
cross-effects between the two systems are significant: unemployment regulations are extremely im-
portant for the timing of retirement, while pension rules affect the transition between employment and
unemployment (over and above the well-known effects on retirement). We also find that, in addition
to the effect on individual decisions, public policies also seem to have an influence on the timing of
the firing decisions made by the employers in our sample.

A second set of results stresses the importance of controlling for unobserved heterogeneity in
the estimation of the effects of incentives. Ignoring this heterogeneity leads to sizable biases in the
quantification of these effects. For example, the propensity to retire for individuals with low disposable
income is underestimated if unobserved heterogeneity is ignored. At the same time, we show that the
peak in the retirement hazard at the normal retirement age is partly the result of the coexistence of
several types of workers with markedly different retirement propensities. Ignoring this possibility will
lead to an overestimation of the sensitivity to pension rules (once individuals reach the age of 65).

Finally, we use the model to explore the consequences of the change in early retirement rules in
2002 in Spain. Using a difference-in-difference approach we find the new early retirement provisions
(shifting the initial retirement age from 60 to 61) have a sizable impact on the retirement decisions of
the affected workers and on the firing decisions of employers.

The structure of the rest of the paper is as follows. In section 2 we provide theoretical support for
our empirical analysis by briefly revising the optimal behaviour of elderly workers. Section 3 presents
the data we use, reviewing the main descriptive statistics of our estimation sample and other relevant
empirical evidence. We then proceed to present our econometric techniques in section 4. Section 5
presents the main estimation results and section 6 reviews two tests of the effects of policy changes
introduced in 2002 in Spain. Finally, section 7 concludes.

to the time-discount factor. As a result, early retirement is less dependent (although not completely independent) on the
financial incentives provided by the Social Security system. For a discussion of the impact of minimum pensions and
borrowing constraints see Jiménez-Martı́n and Sánchez-Martı́n (2007).
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2 Rational Retirement behavior

The labor transitions of senior workers are the result of a complex set of choices taken by individuals
and, to a lesser extent, by corporations. In this section we explore the basic theoretical determinants
of those decisions. Our empirical strategy in this paper stems from the interplay of these theoretical
reflections and the information effectively available to us in our administrative database. Furthermore,
the analysis provides the rationale for the specification of our empirical model, specially regarding the
construction of our “incentive variables”.

Let us first consider an unemployed worker. Once the Early Retirement age has been reached
(i.e., τ ≥ 60), three options become available: Retirement (R), Search for a new job (S) or unemploy-
ment without searching (NSU). A rational person decides on the best course of action by comparing
the expected discounted utility obtained from the flows of income and leisure associated with each
decision.We now review each one in turn.

1. Due to its traditionally static nature, retirement in Spain can be approximately modeled as an
absorbing state. Public pensions (old-age and survivors) provide the bulk of income in this
state, with private pensions contributing significantly only for a minority of (rather wealthy)
households. The pension benefit, B(τ), is inflation indexed and contingent on the individual
personal characteristics at the time of retirement, B(τ) = α(τ)w(τ) with

(i) Accrued pension rights w(τ), as a moving average of gross labor income in the 15 years
before the retirement age τ .

(ii) a replacement rate, α(τ), which combines penalties for early retirement (before 60) and
for an “insufficient” number of contributed years (below 35).

The system also provides a guaranteed minimum income, Bm. A more complete description
of the Spanish Pension System can be found in Appendix A.1. Overall, income flows are quite
predictable in this stage, but there remains uncertainty about the longevity and health costs of
the head of the household and other family members. Depending on how the individual forms
expectations about those future contingencies, different individuals will value the retirement
alternative differently.

2. Searching for a new job is a more complex option, as it involves predicting the costs of search-
ing and the outcome of the search effort (the rate of arrival of job offers and the value of the
subsequent employment spell, which we discuss below). The set of sufficient statistics needed
to characterize this choice is, therefore, larger. Arguably, it should include disposable income,
proxies of the individual employability, sectoral and country-wide cyclical variables and the
age of the worker. The latter is important because (as emphasized by Hairault et al. (2010)),
the return on the search effort depends on the number of years the worker stays employed after
reentering the labor force. In the presence of rigid statutory retirement ages, therefore, the return
for searching is smaller the closer the worker is to the normal retirement age. For most of the
unemployed, the key income source while searching is the unemployment benefit, b. In Spain,
the benefit amount is proportional to the previous gross wage. The replacement rate decreases
with the duration of the unemployment period (70% during the first 6 months in unemployment
and 60% thereafter, with a maximum duration of 24 months). Once this maximum has been
reached, this “contributive” benefit is replaced by a subsistence subsidy until retirement. Note
that the Employment Services also protects the future income of the unemployed by paying their
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contributions to the Pension System (according to the worker’s previous wage) during the spell
of “contributive” benefits.7

A formal analysis of the interaction of the search and retirement processes can be traced back as
far as Seater (1977). More recent applications can be found in Hairault et al. (2011), Michalacci
and Ruffo (2011) and Garcı́a-Pérez and Sanchez-Martı́n (2010).

3. Staying unemployed without searching is an attractive alternative if the labor authorities do not
effectively enforce the obligation of job-seeking.8 The unemployed enjoy the same current
income while reducing search costs to zero. The valuation of this state involves a combination
of a quasi-certain current income with the prediction of the future value of search and retirement
discussed above.

The trade-offs involved in the retirement decision of an employee are better known, as they have
been the subject of extensive previous literature. In a deterministic environment, they are concisely
summarized in the Sheshinski (1978) equation:

λ y′(τ∗) < ∆ν(τ∗)

It is optimal to stop working at age τ∗ if the associated loss in leisure ∆ν(τ∗) exceeds the utility gain
from the change in life-cycle wealth, y, computed as the product of the marginal value of wealth, λ,
and the change in life-cycle wealth y′(τ∗). For an employee with current wage w and a pay-roll tax
rate ς , the change in life-cycle wealth by postponing retirement at age τ is simply:9

y′(τ) = w(τ)(1− ς)−B(τ) +B′(τ)A(τ)

where B′ is the marginal change in the value of the pension benefit if the individual continues working
and A is a constant that measures (in expected, discounted terms) the length of the period during which
the individual enjoys the extra pension obtained.

Several sources of uncertainty complicate this neat consumption/leisure trade-off: workers have to
form expectations about future wages, health shocks and survival probabilities, changes in the pension
rules and in the family situation.10 Redundancy risk is another factor to be considered, as firms may
make an strategic use of unemployment and pension rules to avoid paying firing costs (by securing
early-retirement agreements with their employees).

Overall, optimal decisions respond to a complex balance between present and future income, risks
(attenuated by the protection offered by public insurances and family arrangements), leisure and family
considerations. In this paper we do not attempt a full structural analysis including all these elements.
Data limitations preclude such a comprehensive study. With the information in our administrative

7Once the contributive benefit has been exhausted, the public Employment Services only pays a minimum contribution
on behalf of the worker. See Appendix A.2 for more details on the Spanish UB System.

8As noted in Section 1, this is the case in Spain and other countries. With more diligent labor authorities, this alternative
still makes economic sense if the degree of risk aversion is not very high and the probability of detection is smaller than one.

9We assume a τ larger than the Early Retirement age. Before that age, the current pension B is not available and,
consequently, does not contribute to the change in life-cycle wealth.

10The structural retirement literature has made consistent progress in the analysis of these complexities. We may mention,
as illustrative examples, Hurd (1989) on life uncertainty and bequests, Rust and Phelan (1997) on the impact of health shocks
and insurance, French (2005) on savings and labor income uncertainty, Gustman and Steinmeier (2005) on heterogenous
preferences and joint husband and wife retirement decisions and Benitez Silva et al. (2009) on the uncertainty about future
pension rules. For the Spanish case, Jiménez-Martı́n and Sánchez-Martı́n (2007) studied the importance of minimum pension
for exiting the labor force. The literature is, in any case, too large to be reviewed here. Van der klaauw and Wolpin (2008)
may be considered a good exponent of the current state of the research frontier in this field. More generally, Mira and
Aguirregabiria (2010) is an excellent review of the econometrics of dynamic discrete choice structural models.
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records (see next section) we have a very detailed picture of the public components of the household
budget.We therefore focus on exploring of the impact of the classical financial incentives over the exit
from employment and unemployment. As discussed in the introduction, our econometric analysis con-
tributes to previous knowledge by (1) constructing a set of regressors that closely capture the economic
incentives and (2) dealing with all the omitted factors with a flexible specification of the unobserved
heterogeneity. The latter factor is discussed in section 4, while we finish this section providing more
details about the former.

Our regressors are designed to carefully capture the influence of the pension and unemployment
regulations discussed above. A streamlined specification of the probability of retirement (i.e., of claim-
ing the pension benefit), P (τ), is as follows:

P (τ) = β1 Inc(τ) + β2 α(τ) + β3w(τ) + β4w
′(τ) + β5 Y (τ) + γ′Z + ϵ

The regressors included in this expression can be classified into four groups:

– Current Income variables include:

- Current labor income, Inc. It takes the form of either wages, w(τ), for employees, or
unemployment benefits, b, for the unemployed.

- The pension benefits of the retired. In accordance with the pension formula, B(τ) =
α(τ)w(τ), it is split into two regressors: the accrued pension rights, w(τ), and the re-
placement rate associated with the length of the individual’s contributive record α(τ).11

The influence of minimum pensions on low-wage workers is also tracked.

– Dynamics of pension rights, i.e., the change in the value of the future pension rights resulting
from current actions, w′(τ).

– A proxy of life-cycle wealth, Y (τ), included as a determinant of the marginal utility of wealth,
λ, and, consequently of the relative value of income versus leisure.

– A set of other observable variables, Z, including age, demographic characteristics, duration
of the unemployment spell, and information on previous labour market experiences.12 This
information acts as a proxy for the disutility of work (and the reemployment opportunities of the
unemployed). For the unemployed, we also allow for a direct effect of the unemployment spell
duration (over and above the impact of duration on benefits and the update of pension rights).

3 Data and descriptive statistics

3.1 The data set

We use Spanish administrative data from the Muestra Continua de Vidas Laborales (MCVL). This data
set is based on a random draw from the Social Security archives. Each year, it provides a sample of
4% among all the affiliated workers, employed or otherwise, and pensioners in that year. The MCVL
reports information for about 1.1 million people on their personal characteristics and employment and
unemployment spells throughout their entire labour history. Here we use the 2008 wave, supplemented
by the employment histories of workers present only in some of the previous three waves (2005-2007).

11Note that the replacement rate is also a function of age. As we are including age as an independent regressor, we make
α represent just the penalties derived from an insufficient number of contributive years.

12Age will be interacted with a dummy variable marking unemployment durations of 24 months (i.e., workers just about
to record a sharp drop in UB income). This coefficient tests the relevance of the “distance to retirement” effect in our sample.
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For each worker, we have the date when each job begins and ends. This provides us with quite
detailed information about employment duration. Periods of unemployment can also be identified from
the dates when the firm ceases to pay Social Security contributions for the worker. Furthermore, we
can differentiate between unemployment spells in which the worker receives Unemployment Benefits
(those in which payroll taxes are paid) and those which correspond to both periods of unemployment
without benefits or periods of inactivity (those in which worker contributions to Social Security are not
paid). Moreover, we know whether the Unemployment Benefits (UB) are contributive or assistance
ones (see Appendix A.2 for details). Given that we have the complete labour history of the worker, we
can also obtain the entitlement period for each benefit spell.

The main shortcoming of this data set is the lack of certain personal or family characteristics,
such as marital status or number of children, which could be important to determine, for example,
the exact amount of the unemployment benefit. Another important caveat is that we cannot measure
the educational level of the worker, but only the qualification level of the previous job held. These
weaknesses in the data (together with the absence of information on health and private wealth) are key
to justifying our emphasis on a careful treatment of unobserved heterogeneity in this paper.

3.2 Descriptive Statistics

Our estimation sample includes the complete labour career (from the age of 50 onward) for a sample of
42,117 male workers enroled in the General Regime of Social Security during the period 1988-2008.13

Each of these workers may have both employment and unemployment spells. The first important
difference emerges by comparing these workers in their first observation in our sample, that is, when
they are 50. In that observation, the worker may be either employed or unemployed. Those workers
who are initially employed have more stable labour careers (around 3.7 previous employment spells,
whereas this figure is 5.3 for those initially unemployed). They also have access to higher life-cycle
annual incomes (13,941 vs. 9,730 euros). Finally their qualification level is higher (56.4% are working
in a qualified job vs. 44.5% among the initially unemployed).

For the workers in our sample, we are able to analyze 22,640 unemployment spells and 52,764
employment spells. Among them, 12,160 unemployment spells and 13,140 employment spells are
recorded for workers aged 60 or over.

In Tables 1 and 2 we present the main descriptive statistics for the spells over the age of 60.14

These tables feature all completed and censored employment and unemployment spells, distinguishing
between those that finish in a new job (or in unemployment, in the case of employment spells) and those
that end up in retirement. Beginning with unemployment spells, Table 1 shows that access to UB is
quite general in our sample. Only fewer than 20% of all completed unemployment spells do not begin
with either contributive or assistance benefits. Moreover, the possibility of having the maximum level
of contributive benefits (truncated UB) is quite likely, especially among qualified workers or those
who finish the spell in retirement. The parameters determining the pension level also show substantial
variation among unemployment spells. For example, the change in pension rights throughout the
unemployment spell seems to be smaller for those who decide to return to a new job than it is for
either censored spells or spells leading to retirement. Regarding previous job characteristics, Table
1 reveals that the previous job duration was longer than seven years for those who decide to retire,
whereas this figure is less than five years for those who re-enter a new job. In fact, the likelihood of
entering unemployment by voluntary quitting is much higher among the former than among the latter.

13We do not consider workers enroled in Special Regimes of the Spanish Social Security. This essentially excludes the
self-employed, public sector workers and agricultural workers, who have access to a very particular unemployment scheme.

14Those for the spells before the age of 60 are available upon request. They basically show the same figures although, of
course, the economic variables are at a somewhat lower level than when the worker is older.
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Table 1: Descriptive Statistics, Unemployed workers (aged over 60)

Censored
observations

Exit to
employment

Exit to
retirement

At the beginning of the Unempl. spell:
Without Unempl. Benefits 34.15% 19.51% 19.45%
With Truncated Unempl Benefits 20.03% 39.02% 28.63%
With non-truncated Unempl. Benefits 32.48% 26.27% 41.60%
With Unempl. Subsidy 13.34% 15.20% 10.31%
At the end of the Unempl. Spell:
Without Unempl. Benefits 58.79% 43.53% 68.06%
With Truncated Unempl Benefits 9.05% 25.14% 11.22%
With non-truncated Unempl. Benefits 18.51% 17.64% 13.49%
With Unempl. Subsidy 13.65% 13.70% 7.22%
Pension Rights (e) 10,261 8,824 11,983
Change in Pension Rights (e) -1,282 -420 -1,846
% with access to Minimum Pension 33.52% 35.27% 20.48%
Life-cycle income (e) 10,648 9,598 10,830
Other individual characteristics:
Qualified worker 52.41% 41.09% 46.20%
Voluntary exit from previous job 23.90% 11.07% 16.57%
Previous job duration (years) 6.35 4.35 7.33
Number of previous employment spells 3.61 5.71 3.45
Number. of observations 1,912 533 9,715

Another signal that the labour history of workers exiting to retirement is more stable is the number of
previous employment spells of these unemployed workers: this rate is around 3 for those who exit to
retirement, whereas it is almost 6 for those who re-enter employment.

Table 2 presents the main characteristics of the employment spells included in our estimation
sample. We can see that the level of pension rights is not so different among workers, comparing
those who exit directly to retirement to those who exit to unemployment. In fact, those rights are
slightly higher (e10694 vs. e10353) for those who retire, although the highest pension rights are
recorded among those workers who are not observed exiting from employment by the time the data
had been extracted, that is, among censored observations (e11405). The main observed difference
between unemployed and employed workers is that the change in pension rights among the latter
is positive and almost double the case of unemployed workers. Furthermore, their wages are also
somewhat higher: e1952 for employed workers who exit directly to retirement and e1977 for those
who exit to unemployment. In fact, the proportion of workers with the maximum contribution base is
more than 30% for retiring employed workers, which is another clear signal that these workers are the
ones best placed in terms of all the parameters determining their pension level. Finally, the previous
employment history of workers exiting to retirement is slightly more stable than for those who exit to
unemployment, although these differences are quite small.

Figure 1 shows the conditional exit rates from one particular state to another, for each age in the
relevant interval we are analyzing (50-68). We present the exit rate from employment into the two
alternative destinations: unemployment and retirement (without passing through unemployment) as
well as the exit from unemployment to both a new job and into retirement. As has been well docu-
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Table 2: Descriptive Statistics, Employed workers (aged over 60)

Censored
observations

Exit to
unemployment

Exit to
retirement

Pension Rights (e) 11,405 10,353 10,694
Change in Pension Rights (e) 932 1,095 1,140
% entitled to Minimum Pension 20.22% 21.04% 10.62%
Wage (e) 1,868 1,977 1,952
Life Cycle Income (e) 13,968 11,794 11,924
Qualified worker 58.89% 45.25% 55.39%
Job duration (years) 9.27 5.83 8.15
Number of previous employment spells 5.55 5.28 4.94
# of observations 5,539 3,779 3,822

Figure 1: Kaplan-Meier estimates of the four flows analyzed, by age
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mented in the literature (see Jiménez-Martı́n and Sánchez-Martı́n (2004, 2007)), for both employed
and unemployed workers we detect an important peak at the Normal Retirement Age, 65. We also
detect another important peak at the Early Retirement Age, 60, but only for those who are unemployed
before drawing retirement benefits.15 Conditional on age, the exit from employment to unemployment
is almost flat, whereas the flow in the other direction changes mildly with age: the likelihood of re-
employment decreases with age until 60, being almost negligible after that point, which may indicate
how scarce labour market opportunities are for older unemployed workers.

Finally, Figure 2 shows the same conditional hazard rates albeit conditional on both employment
and unemployment duration, that is, they present the Kaplan-Meier estimate of the conditional proba-
bility of exiting from one particular state to another one, in each quarter of the corresponding employ-
ment or unemployment spell. As reported consistently in the literature (see, for example, Mortensen
(1986) for the exit from unemployment and Jovanovic (1979) for the exit from employment), the fig-
ure shows that the flows between employment and unemployment decrease sharply according to the
duration of the employment and unemployment spell.16 On the other hand, the exit from employment

15Coile and Levine (2009) also find a substantial difference in the retirement hazard for unemployed and employed work-
ers.

16The 36th month peak in the exit from employment to unemployment corresponds to the maximum duration of temporary
contracts in Spain (three years). See Guell and Petrongolo (2007).
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to retirement is almost flat, and the exit from unemployment to retirement decreases with unemploy-
ment duration. The important peak in the 24th month of unemployment, both in the exit to a new job
and into retirement, is directly linked to the rules on Unemployment Benefits in Spain which sets the
maximum duration for drawing such benefits at two years.17 Hence, the exhaustion of contributive
unemployment benefits seems to be one of the main determinants of such transitions and is expected
to be a key component of our modeling strategy.

Figure 2: Kaplan-Meier estimates of the four flows analyzed, by duration (months)
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4 Econometric specification

Our main objective is to study the hazard rate out of both employment and unemployment for all
workers in our sample. Given that our data are measured in quarterly terms, it is natural to use a
discrete-time duration model (See Lancaster (1990), or Jenkins (1995) for the basic features of such
models) where the hazard rate is given by the following conditional probability:

ϕ(t) = Pr (T = t |T ≥ t)

and T is a discrete random variable denoting the duration of either employment or unemployment.
Following Bover et al. (2002) and Garcı́a-Pérez (1997), we parametrise the hazard rates as follows:

ϕj
u(t) = F

(
θj0(t) + θj1(t)x(t) + ηj

)
, j = {ue, ur}

ϕk
e(t) = F

(
γk0 (t) + γk1 (t)x(t) + ηk

)
k = {eu, er}

where j is the counter for the two possible destinations when exiting from unemployment (retirement,
ur, or re-employment, ue) and k is a counter for the destinations when exiting from employment
(unemployment, eu, or retirement, er). x(t) denotes the vector of explanatory variables, some of them
varying with the spell’s duration (t); θj1(t) and γk1 (t) are the coefficients for the explanatory factors,
which may also depend on duration. θj0(t) and γk0 (t) are the baseline hazard, which will be estimated

17The large peak observed for unemployment durations of exactly 60 months originates when corporations make workers
redundant at the age of 55. These workers subsequently claim benefits at the early retirement age of 60, i.e., after 5 years in
unemployment. See Garcia-Perez and Sanchez Martin (2010) for more details.
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in the most general way possible. Finally, we include an additional component in each of the hazard
rates to capture unobserved heterogeneity.

As we are considering a competing risk framework, the exit from a given state (either unemploy-
ment or employment), is specified as:

ϕu(t) = ϕue(t) + ϕur(t)

ϕe(t) = ϕeu(t) + ϕer(t)

A natural specification for this competing risk model is a multinomial one in which each risk
considers the exit to a particular destination state, conditional on not having exited to the alternative
one. Hence, for example, for the exit from unemployment we use the following specification:18

ϕue
u (t) =

exp(θue0 (t) + θue1 (t)x(t) + ηue)

1 + exp(θue0 (t) + θue1 (t)x(t) + ηue) + exp(θur0 (t) + θur1 (t)x(t) + ηur)

ϕur
u (t) =

exp(θur0 (t) + θur1 (t)x(t) + ηur)

1 + exp(θue0 (t) + θue1 (t)x(t) + ηue) + exp(θur0 (t) + θur1 (t)x(t) + ηur)

It is well known that omitting unobserved heterogeneity may lead to biases in the estimation of
the observable regressors (Flinn and Heckman (1982)). Consider, as an example, our estimated hazard
functions out of both unemployment and employment (Figure 2). They are clearly downward sloping:
unemployed individuals show a higher probability of re-employment early in their unemployment
spell, while employees with short employment spells face a much larger risk of being made redundant
by their employers than their more experienced peers.

A causal interpretation of these empirical patterns is, however, not warranted. Unobserved hetero-
geneity in, for example, preferences, effort or in certain family or individual characteristics may also
result in a downward sloping hazard. Consider, as an illustration, the case of two types of individuals
who differ in their on-the-job search effort (high vs. low), and suppose that, within each group, the
risk of leaving the job is constant over time. If effort is unobservable, the empirical exit rate observed
in the pooled sample would be decreasing in employment duration (in spite of our last assumption). A
similar situation may be present in a sample of unemployed workers differing in unobservable factors
(leading to different reemployment rates between workers with different search effort). Overall, these
examples illustrate the need to control for unobserved heterogeneity in the estimation process and,
consequently, rationalize the inclusion of ηj and ηk in the specification of the model.

The list of variables affecting the observed transitions in and out of employment is potentially
very large (including, for example, individual preferences, wealth, health status, family characteris-
tics, etc.) but some of them are not available in our database. Furthermore, note that these relevant
unobserved factors are likely to be correlated across unemployment and employment spells for the
same individual. To reflect this correlation, we estimate the unemployment and employment haz-
ard rates simultaneously, allowing for such unobserved heterogeneity to be present in both hazard

18An alternative way of specifying our competing risk model would be using a type-1 extreme-value distribution function
This function, as stated in Meyer (1990) for example, would allow testing whether the Mixed Proportional Hazard assumption
(see van den Berg (2001)), is verified in our data. However, the interpretation of the estimated effects is slightly more
complicated, given we have to use the coefficients in both hazard rates to analyze the effect of each particular regressor.
Given this, we have opted for the multinomial model, which is much easier to interpret. Moreover, as we are allowing for
the presence of unobserved heterogeneity, the problem of independent irrelevant alternatives is not a real issue in our model.
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rates. We will assume that the relevant unobserved factors follow a discrete distribution function (as
in Heckman and Singer (1984)). Accordingly, we assume that the unobserved heterogeneity com-
ponent, η, is a discrete random variable with finite support given by r mass points s1, ..., sr. In the
model, there are four potential heterogeneity components, ηeu, ηue, ηer, ηur, each of them associated
with one transition. As our basic identification assumption, we assume equal heterogeneity for tran-
sitions between employment and unemployment, ηeu = ηue = ηu, and also for transitions regarding
retirement, ηer = ηur = ηr.19 We therefore refer to ηu and ηr as the unemployment component
and the retirement component, respectively. We allow for two different levels of ηu for the hazard
rates between employment and unemployment, (su1 , s

u
2) , and another two levels for the exit from both

employment and unemployment to retirement, (sr1, s
r
2). A given individual may have, for example,

a high exit rate from unemployment to a new job and a low exit rate from unemployment to retire-
ment. Hence, we estimate the probability of each of the four possibilities allowed in this specification:
Pr(ηu = su1 , η

r = sr1) = P11, Pr(η
u = su1 , η

r = sr2) = P12, Pr(η
u = su2 , η

r = sr1) = P21 and
Pr(ηu = su2 , η

r = sr2) = 1− P11 − P12 − P21.
Given all these assumptions, employment and unemployment spells cannot be treated separately

when estimating the model. Thus, we need to specify the likelihood function for all spells and integrate
out the random effects (see Chesher and Lancaster (1983) for a detailed discussion). The likelihood
function for individual i subject to unobserved heterogeneity ηuℓ in the flow rates between employment
and unemployment and ηrℓ in the exit rates to retirement therefore takes the form:

logL =
N∑
i=1

2∑
ℓ=1

2∑
m=1

logLi (s
u
ℓ , s

r
m) Pr(ηui = suℓ , η

r
i = srm), (1)

where logLi (s
u
ℓ , s

r
m) is given by:

ti∑
t=1


[
uit

{
(1− yueit − yurit ) log(1− huei (t, suℓ )− huri (t, srm))

+yueit log huei (t, suℓ ) + yurit log huri (t, srm)

}]
+[

(1− uit)

{
(1− yeuit − yerit ) log(1− heui (t, suℓ )− heri (t, srm))

+yeuit log heui (t, suℓ ) + yerit log h
er
i (t, srm)

}]
 . (2)

In this expression ti is the last observed period for individual i, uit = 1 if during the period t
a spell of unemployment is observed for individual i and zero if a spell of employment is observed
in that period. Finally yueit is an indicator of whether the individual i exits from unemployment to
employment in period t and the same, albeit changing the origin and the destination state, for the other
three variables of this type.

4.1 The problem of initial conditions

As usual in models of this type, and given we are working with older workers, the initial observed
period does not correspond to the date of entry into the labour market. The previous labour market
history of the workers in the sample is therefore unobserved for the econometrician and possibly
correlated with the rest of unobserved heterogeneity. Consequently we have to consider the problem

19This major restriction originates in the limitations in our available data: although an important percentage of workers in
our sample (31.4%) record multiple spells of both employment and unemployment, for the majority of them, we have just
one employment and/or one unemployment spell. Given we have variation in the observed regressors, x(t), across the spells
for each individual (see Abbring and van den Berg (2003)), this assumption enhances the identification of the unobserved
heterogeneity distribution function. Note, also, that in our specification unobserved individual preferences and/or search
efforts can influence in a different way the decision of switching between one job and another and the retirement decision
(claiming for retirement benefits after a permanent exit from the labor force).
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of initial conditions. In this sense, we specify the joint distribution of all outcomes -including that in
the initial time period- conditional on unobserved heterogeneity. Within this framework, this means
specifying the distribution of the initial condition given unobserved heterogeneity. In this sense, we
also estimate a process for each individual being employed or unemployed in the first observation, and
we make this process conditional on certain observed worker characteristics and also on the unobserved
heterogeneity. We shall therefore add the following extra term to expression (1):[

ui0 log(1− h0i (s
u
ℓ )) + (1− ui0)h

0
i (s

u
ℓ )
]

(3)

where h0i (s
u
ℓ ) is the process for the initial condition that will be estimated using a logit specification.

We assume this process depends only on the unemployment component of unobserved heterogeneity.
This is sensible given that initial conditions basically consider the probability of the worker being
employed or unemployed at the beginning of the observed period.

5 Results

In this section we review the Maximum Likelihood estimation results of the model described in section
4, using a sample of male workers between 50 and 68 years old. Our main interest lies in the transitions
observed after the age of 60, i.e., once retirement is a relevant option for the worker. The spells
before the age of 60 are essentially used to identify the distribution of unobserved heterogeneity in the
sample. Therefore, the results for the transitions between unemployment and employment before the
age of 60, together with the estimation of the initial conditions, are presented in tables B1-B3. We
start by reviewing some key implications of the estimated distribution of unobserved heterogeneity in
section 5.1. We then introduce our estimation of the determinants of the transitions originated from
unemployment (section 5.2) and employment (section 5.3). A brief discussion of the differences in the
estimations with and without unobserved heterogeneity is, again, left to Appendix B.

5.1 The importance of unobserved heterogeneity

First of all, note that the null hypothesis of equality of the models with and without unobserved het-
erogeneity is clearly rejected by the data.20 Note, then, that our estimation procedure uncovers three
different types of individuals in terms of employment-unemployment transitions and two basic types
in terms of the exits to retirement (see table 3).21 Around 16.1% of the sample is made up of mobile
individuals (“group U/E high + R high”), both in terms of transitions to retirement and in terms of
transitions between employment and unemployment. The rest of the population shows a much larger
attachment to the workforce, with a very low estimated hazard rate into retirement. Within this group,
in contrast, there are major differences in the propensity to change between employment and unem-
ployment: around 55.3% of the population have low exit rates into retirement but high employment-
unemployment transition rates (“ U/E high + R low”), while the remaining 28.6% of the population
have both low retirement and employment-unemployment hazard rates (“ U/E low + R low”).

20This results from a simple comparison of the value of the likelihood function in the model with (-145.824,09) and
without (-147.212,467) control for unobserved heterogeneity. The latter value is the sum of the values of the likelihood
functions in each of the five tables in Appendix B.

21Note that we introduce an empirically motivated, ex-ante constraint in the distribution of unobserved heterogeneity: our
first mass point (the one with location points su1 and sr1) is assumed to have zero probability (the combination of low exit rates
between employment and unemployment and, at the same time, large hazard rates into retirement seem to be extremely rare
in our sample). We, therefore, estimate the three remaining mass points: (su1 , sr2), (su2 , sr1) and (su2 , s

r
2). In fact, given that

we have a constant term in each of the hazards analyzed, the first location point in each of the two components of unobserved
heterogeneity is assumed to be equal to zero. Thus, we estimate two location points and three probabilities for the three
permitted groups in the unobserved heterogeneity distribution.
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Table 3: The Estimated Unobserved Heterogeneity Distribution Function
Coeff. T Stat. E/U transit. transit. to R

Pr (ηu = 0, ηr = sr) 28.64% 2.64 low low
Pr (ηu = su, ηr = 0) 16.12% 11.37 high high
Pr (ηu = su, ηr = sr) 55.24% high low
su 0.6127 14.13
sr -3.7021 -53.02

Figure 3: Predicted hazards with and without control for unobserved heterogeneity
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Figure 3 compares the aggregate hazard predicted by the models with and without unobserved
heterogeneity. This comparison makes clear that the inclusion of unobserved heterogeneity results in
large differences in the average estimated hazard rates into retirement at the age of 60, for unemployed
workers, and at age 65, for both employed and unemployed workers. This is an important finding
for the retirement literature: the peaks in the average retirement hazards (especially for the exit from
employment) are substantially smaller once unobserved heterogeneity is controlled for. Hence, the
simple empirical hazard rates usually found elsewhere in the literature are partly the result of a compo-
sition effect. A natural corollary is that controlling for unobserved heterogeneity is important for the
evaluation of the incentive variables of section 2. For example, comparing the estimated coefficients
in table 4 to their counterparts in table B4 in Appendix B we find: (i) a reinforcement of the sensitivity
of retirement to the size of the currently available income; (ii) a larger disincentive role for minimum
pensions and, in contrast, (iii) a reduced sensitivity to the depreciation of future pensions as a result of
the current labour choice.
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Note, finally, that figure 3 shows that unobserved heterogeneity does not change the shape by age
of the hazard rates from both unemployment to employment and from employment to unemployment,
although the average level of the hazards is slightly larger once unobserved heterogeneity is controlled
for.

Table 4: Exit from unemployment, after the age of 60. Model with control for unobserved heterogene-
ity

to Employment to Retirement
Coeff. T Stat. Coeff. T Stat.

Truncated Unempl. Benefits (dummy) -2.073 -4.99 -1.9209 -9.41
Un-truncated Unempl. Benefits (dummy) -1.1256 -2.84 -1.3486 -7.41
Unemployment Subsidy (dummy) -1.0707 -5.56 -1.0231 -12.74
Unemployment Benefits (level in e) -0.0006 -1.06 -0, 0007 -2.47
Entitled to Minimum pension (dummy) -0.4538 -1.92 0.2287 2.65
Un-truncated pension rights (in e1000 ) -0.0372 -1.64 0.0385 4.39
Replacement rate 0.0129 2.22 0.0736 14.31
Change in pension rights (in e1000 ) 0.2714 2.92 0.0915 4.39

* Age 60 (dummy) -0.0091 -0.20 -0.0033 -0.24
* Unemployment < 24 months (dummy) -0.2874 -4.70 -0.1004 -5.44
* with no Unempl. Benefits (dummy) 0.1220 1.62 -0.0971 -3.31

Life-cycle Wealth above the mean (dummy) -0.0548 -0.26 0.0871 1.36
Age 60 (dummy) 0.0787 0.53 1.0227 16.58
Age 65 (dummy) -0.3731 -0.85 2.5558 41.52
Age (in years) -0.2411 -4.06 0.3690 18.55
Unemployment = 24 months (dummy) 0.4470 2.37 0.3598 5.62

* With Unempl. Benefits (dummy) 0.4643 1.41 1.4058 13.63
* With Unempl. Benefits & qualified (dummy) 1.5116 5.10 0.2531 2.90
* With Unempl. Benefits & Age (in years) -0.0948 -0.76 0.1782 5.33

Ln(Unemployment Duration) -0.7279 -12.66 0.4875 15.32
Regional employment growth rate -0.0570 -2.14 -0.0097 -1.21

*with Un. Benefits (dummy) 0.0696 2.19 0.0087 0.79
Qualified worker (dummy) 0.1261 1.18 -0.4263 -10.37
Constant Term -3.6341 -4.12 -12.5619 -22.15

Notes: Likelihood function -145,824.09. Number of observations: 1,071,224. The estimated equations include a time trend,
dummies both for firm size and for other characteristics of the firm and the previous job.

5.2 Transitions from unemployment

In this section, we focus on assessing the impact of the economic incentives offered by the unemploy-
ment/pension system on the labour transitions of the unemployed. Specifically, we explore the varia-
tion of behaviour with current income, the level of pension rights and its dynamics, and the importance
of accumulated life-cycle wealth. We also control for age, for the duration of the unemployment spell,
for the duration in previous employment and for some of the characteristics of the previous job (level
of qualification, type of firm, sector of activity, etc). Finally, we also control for the stage of the busi-
ness cycle during the unemployment spell and for regional, time and individual fixed effects. Table 4
reproduces a selection of the most important estimation results. They can be easily summarized: in-
centives matter. The amount of income available during the unemployment spell, the opportunity cost
of the forgone pension and the erosion of accrued pension rights are all key predictors of a transition
out of unemployment. Other variables such as age, spell duration or the skill level of the worker also
have a relevant impact. We shall now review these findings in detail.
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Current income is one of the key variables reflecting the economic incentives experienced by the
unemployed. In our specification, we estimate the coefficients of three dummy variables (rows 1 to 3 in
table 4) associated with the perception of truncated (from above) contributive unemployment benefits
(Truncated Unempl. Benefits), contributive benefits below the maximum (Un-truncated
Unempl. Benefits), or the common unemployment subsidy (Unemployment Subsidy). The
variables are, therefore, arranged in a decreasing order of income, with the reference group being
those unemployed without benefits. We also measure the marginal effect on behaviour of an additional
unit of income (on those whose benefit is within the legislated ceiling and floor). The inclusion of
several interaction terms, however, makes a direct interpretation of the coefficients difficult. Instead,
we resort to figures 4 and 5 to illustrate the findings related to these marginal effects. The results can
be summarized as follows:

Figure 4: U-E transition (by Unempl. duration), after the age of 60: the effect of Unemployment
Benefits
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Figure 5: U-R transition (by Unempl. duration and age): the effect of Unemployment Benefits
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• As predicted by the theory, we find a very clear, inverse relation between the disposable income
of the unemployed and the probability of a subsequent change in the labour state (i.e., in both the
transition U → E and U → R). Monotonicity emerges in both the comparison across income
groups and in the marginal effects.

• Perfect monotonicity is violated in the retirement transition of the unemployed with a duration
of between 20 and 30 months: the retirement hazard in that case peaks among those drawing the
unemployment subsidy (left panel of figure 5). This effect may be a behavioural reaction to the
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fact that, in Spain, the size of the benefit decreases with the duration of the unemployment spell.
When the benefit is downgraded from “Prestación contributiva” to “Subsidio” (typically after 24
months on the jobless roll), the drop in income is especially acute (from 60% of previous wages
to 75% of the minimum wage). This drop may rationalize the high rate of retirement among
workers with a subsidy. Furthermore, we also find that this effect is higher, ceteris paribus,
the shorter the distance to the normal retirement age is. Hence, our data also support the “dis-
tance to retirement” effect described in Section 2 and developed in Hairault et al. (2010). The
quantitative effect can be found in table 4: the coefficient of the dummy variable capturing the
unemployment spell being around the 24th month interacted with With Unempl. Benefits

& Age is strongly positive and significant in the exit from unemployment to retirement.

We document some of the direct effects of duration, regardless of its impact on disposable in-
come. They can be appreciated in the discontinuities in the hazard rates of the unemployed without
benefits in figures 4 and 5. More generally, the effects reveal themselves in the duration regressors in
table 4 (rows 5 to 9 from the bottom of the table). Longer durations imply a continuous depreciation
of the labour capabilities, resulting in continuously lower reentry rates and higher retirement rates. At
the same time, crossing the two-year threshold leads not only to a discontinuous jump in retirement but
also to higher reentry rates. This clearly points towards a strategic use of the unemployment benefits
by workers and maybe also by employers.

The potential income obtained in the case of retirement (i.e., the pension level) is another key
incentive variable for the unemployed. According to our basic model in section 2, higher pension
benefits increase the opportunity cost of staying unemployed and the implicit reservation wage applied
to the job offers received. Three regressors (lines 5 to 7 from the top in table 4) capture these effects
in our econometric model: a dummy for minimum pensions and two continuous variables reflecting
the two main components of the pension formula: the un-truncated pension rights and the replacement
rate resulting from the age and number of contributed years when the individual retires (see Appendix
A for details). Note that, as we are including a specific age variable in the model, our replacement
rate variable isolates the effect of longer contributive careers on behaviour. Our three pension-level
variables do not interact with another regressor, making the analysis of the resulting effects quite
straightforward:

• Bigger accrued pension rights are associated with lower reentry rates and higher retirement rates,
as expected. We find them to be systematically larger than those associated with the variation in
disposable income described above.

Potential pensions also increase with gains in replacement rates. They arise from either delays
in the retirement age or as a result of longer contributive records. The former effect is captured
by the variable age, which has the expected signs: the older the unemployed, the lower the
incidence of reemployment and the larger the incidence of retirement. Obviously, larger pension
income is not the only element underlying this regularity. Health, social customs and ad-hoc
rules in collective agreements must also be contributing to this outcome. Table 4 also shows a
strong positive impact due to the latter effect on both retirement and employment. The impact
on retirement is consistent with the opportunity cost interpretation above, while the impact on
reemployment demands some additional explanation. Our conjecture is that this coefficient is
reflecting unobserved factors correlated with a strong attachment to the labour market (revealing
themselves in longer working careers, a strong individual propensity to work and good perceived
qualities by employers).

• Finally, being eligible for minimum pensions is estimated to clearly increase the retirement
hazard. This effect has been discussed at length elsewhere in the literature (e.g., Jiménez-Martı́n
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and Sánchez-Martı́n (2007)). We also detect a significant negative effect in the reemployment
hazard that has received less attention in previous empirical analysis.

The curvature of the life-cycle profile of labour income has important incentive implications
within the context of the Spanish pension rules. If the growth rate of individual real earnings is negative
when the worker approaches retirement, accrued pension rights can start to decrease. More precisely,
individual pension rights (described in section 2) would suffer a reduction in value if retirement is
delayed. Under those circumstances, the value of the future pension continuously depreciates if the
individual stays unemployed. This depreciation takes the form of a discrete drop when the duration
of the unemployment spell is so long that the contributive unemployment benefit is substituted with
the (much smaller) subsidy. In our analysis, these effects are captured by the regressor Change in

pension rights (row 8 in table 4) and its interactions. The main findings can be interpreted directly
from the estimated coefficients, as follows:

• For the unemployed with less than two years on the jobless roll the data coincide closely with the
theoretical prediction, and we see a negative link between retirement and the change in pension
rights. This factor seems to make an especially important contribution to early retirement at 60.
Besides, we also find a negative link with reemployment, implying that workers with decreasing
pension rights are more likely to reenter the labour force. We find an exception to this in the
group of jobless workers that are not currently drawing unemployment benefits. It may be
argued that an indirect signaling mechanism may be operating in this case: the signal value
of an increasing labour income profile may lead to better job offers if it is interpreted as an
indication of quality by the hiring corporations.

• For the long term unemployed, we find a very weak (but significant) impact on reentry rates
and an insignificant effect on retirement. The reentry rate increases with the slope of the labour
income profile, which again hints at some kind of signalling or even strategic effect.

Age is found to be an extremely important predictor of retirement behaviour. This comes as no
surprise. In theory, age is correlated with retirement for biological reasons (changes in health, in the
relative value of leisure or in the capacity to undertake physically demanding jobs) and, more impor-
tantly, due to its interaction with pension regulation. For instance, a peak in retirement at the Early
Retirement Age (60 in Spain) has long been rationalized as the optimal response to credit constraints.22

The mirror effect on job reentry should be a discrete drop in the observed transitions back into em-
ployment. Secondly, early retirement penalties are progressively reduced as the worker approaches
the normal retirement age of 65. We may therefore expect a positive trend in retirement in the 60/65
age range (and the opposite in reemployment). Finally, 65 is not only the normal retirement age: nu-
merous collective agreements still contain explicit incentives to retire at that particular age. It is also a
“reasonable” retirement age according to commonly accepted social norms.

Our econometric specification (a continuous age variable and dummies for the ages of 60, 61 and
65), confirm all of the aforementioned effects. Note that controlling for unobserved heterogeneity has
a major impact on the evaluation of the quantitative impact reaching the age of 65 has on retirement.
On top of the independent age-effect described above, the age 65 peak is also the result of a compo-
sition effect in a population of heterogeneous agents. This was clearly revealed in table 3 and further
discussed in section 5.1.

According to standard theory, Life-cycle wealth affects behaviour by changing the relative valua-
tion of leisure and income. When leisure is a normal good, an increase in life-cycle wealth decreases

22With the extra contribution of an insufficient amount of accumulated liquid wealth earlier in the life-cycle. See e.g.,
Borsch-Supan (2000) or Jiménez-Martı́n and Sánchez-Martı́n (2007)
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the marginal utility of income and favors a greater consumption of leisure. This naturally leads to
earlier retirement and lower reentry rates into employment. In our estimation (table 4), the coefficient
on (our proxy of) life-cycle wealth is only weakly significant, suggesting that the quantitative
importance of this process is small.

Finally, the sensitivity of labour behaviour to the business cycle is analyzed by exploring its
responsiveness to changes in the growth rate of local employment. The estimated results
(rows 3 and 4 starting from the bottom in table 4) reveal a surprising lack of correlation: retirement
coefficients are statistically insignificant, while the reentry ones are significant but only marginally
so. For the unemployed currently receiving benefits, the reentry rates are estimated to react positively
during cyclical expansions, while the opposite pattern emerges for the unemployed with no income
support. Theoretically, this may imply that the reservation wages grow faster during expansions than
the wages actually offered. We nonetheless find the result puzzling and plan to address it in more detail
in future research.

Table 5: Exit from employment, after the age of 60. Model with control for Unobserved Heterogeneity

to Unemployment to Retirement
Coeff. t Stat. Coeff. t Stat.

Wage (level in e) 0.0667 2.47 -0.0503 -1.25
Entitled to Maximum pension (dummy) -1.1425 -1.56 -0.6619 -1.90
Entitled to Minimum pension (dummy) 0.3740 4.59 0.2417 1.95

*Qualified worker 0.0624 0.67 -0.0712 -0.43
Un-truncated pension rights (in e1000) 0.1086 7.94 0.1592 10.13

* Age -0.0118 -6.92 -0.0124 -7.88
Replacement rate 0.0195 5.50 0.0446 7.92
Change in pension rights (in e1000) 0.0272 0.38 -0.1404 -1.76

* Age 65 (dummy) 0.1462 1.11 -0.1810 -4.68
* Age 0.0041 0.45 0.0267 3.18

Life-cycle Wealth above the mean (dummy) -0.0442 -0.83 -0.1493 -2.01
Age 60 (dummy) -0.0524 -0.93 1.9308 18.49
Age 62 (dummy) 0.1463 2.90 -0.5384 -5.28
Age 63 (dummy) 0.4773 8.32 -0.9210 -11.24
Age 65 (dummy) -0.2826 -1.03 2.5188 30.78
Age (in years) 0.0608 2.09 1.1612 37.58
Ln(Employment Duration) -0.3418 -20.18 -0.1685 -6.11
Regional employment growth rate 0.0035 0.36 0.0196 1.32

* Qualified worker -0.0235 -1.83 -0.0548 -2.94
Qualified worker (dummy) -0.4600 -7.67 -0.2296 -2.74
Constant Term -4.5581 -10.24 -17.2659 -26.17

Notes: Likelihood function -145,824.09. Number of observations: 1,071,224. We have included a time trend, firm size
dummies and other firm and job characteristics in these equations.

5.3 Transitions from employment

The exit from employment to both unemployment and retirement is estimated with the sample of em-
ployment spells described previously and using the same discrete time, quarterly duration model. The
model specification is also very much like the one described in the previous section. Note, however,
that there are certain differences in the theoretical foundations underpining the empirical model. On
the one hand, the transition from employment into retirement is conceptually similar to the voluntary
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actions of the unemployed previously analyzed. In that case, the background theory is the same combi-
nation of economic incentives (current income, opportunity cost, life-cycle wealth, etc) and individual
value of leisure (broadly understood) reviewed in section 2. Unsurprisingly, the resulting regression
specification (table 5) parallels that estimated in section 5.3 (table 4). On the other hand, the inter-
ests of the employing corporations may play an important role in the transition into unemployment of
the individuals in our sample. Firings and dismissals are clearly beyond the sphere of control of the
individual, responding to the firm’s need for adjustment to changes in the competitive environment,
the business cycle or the technical conditions of production. Deriving an explicit theory of optimal
corporate decisions exceeds our ambitions in this paper, but our empirical model does uncover several
important predictors of the firing decisions made by firms. This probably reflects the existence of
strategic interactions between firms and workers when deciding the timing of such exit.23

The overall picture emerging from table 5 is not very different from our conclusions in the previous
section: behaviour is highly influenced by the economic incentives faced by the individual. The size of
the transition flows from employment are much smaller than from unemployment (see section 3.2), but
the determinants of these flows are, once again, strongly correlated with the economic opportunities
available for the agents. The next paragraphs review in detail the determinants of the transitions into
retirement and into unemployment.

With respect to direct transitions from employment into retirement, Table 5 reveals that:

• The marginal effect of an additional unit of labour income (variable wage in row 1 of table 5)
is estimated to have a negative impact on retirement (as predicted by theory), although the effect
is not very significant. This is not very different from what we estimated for the unemployed.
At the same time, the regression results provide some other indirect evidence supporting an
important role for the size of job earnings. First, the broad classification implied by the dummies
on minimum/maximum pension does hint at a monotone negative relation between earnings
and retirement (see below). Secondly, life-cycle wealth has a negative impact on retirement
(around -13%), in contrast with the findings for the unemployed. This may also be capturing a
stronger attachment to the labour market by high income workers. The estimation results provide
some extra indirect evidence of the importance of other job characteristics. Qualified and stable
occupations in particular (with the latter measured by the duration in the current employment
spell) are associated with a significantly smaller incidence of voluntary retirement.

• The opportunity cost implied by the pension available in the case of retirement has a stronger
quantitative effect. As with the unemployed, we report two independent contributors to the fi-
nal size of the old-age pension: accrued pension rights and its replacement rate. The former
(Un-truncated pension rights in table 5) has a strong effect, although its influence de-
creases with age. The latter (replacement rates) is correlated with age and with the length
of the contributive career. Both coefficients are positive and clearly significant. As an illustra-
tion, a 10% increase in the size of pension rights would increase the retirement probability by
almost 9% at the age of 60. This figure declines linearly to a value slightly above 1% at the age
of 65.

Finally, we include specific dummies to control for the impact of minimum and maximum pen-
sions. The theory predicts an unequivocal negative effect of minimum pension on employment

23Companies may choose the timing of redundancy in such a way that the workers go into retirement without suffering
permanent drops in their pensions (i.e., taking advantage of the contributive unemployment scheme). Some evidence of
this behavior can be found in Garcia-Perez and Sanchez-Martin (2010). Note also that, after the changes in the pension
law introduced in 2002, all future transitions into retirement prior to the Normal Retirement Age will necessarily involve a
six-month spell of unemployment (or participating in some of the new, ad-hoc programs of “partial retirement”). See section
6 for more on the 2002 reform.
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and a more mixed effect for maximum pension.24. Our results imply that the entitlement to
minimum pensions makes the transition to retirement to increase by around 20% whereas being
eligible to the maximum pension seems to make such transition to decrease. However this last
coefficient is not very significant. Thus, these empirical results confirm that minimum pensions
push workers out of employment, specially low-qualified ones, while maximum pensions have
the opposite effect (which probably reflects more general advantages of high-earning jobs).

• The curvature of the life-cycle profile of labour income also shows the expected negative
correlation predicted by the theory (workers with a decreasing income profile tend to retire
earlier to avoid the depreciation of their accrued pension rights). The effect is more important at
earlier ages, with the exception of the normal retirement age of 65.

• Age effects are very strong and remarkably similar to those found for the unemployed. Our
discussion there still applies to the employed, with the additional observation that age is likely
to have an important role in the coordination between workers and firms. The latter are likely to
choose the key legal ages (60 and 65) to fire workers bound for a direct transition into retirement.
For most workers, however, a long unemployment spell is more likely. In that case, the key ages
for dismissal are 58-59 and 62-63, two years in advance of the legal ages. This conjecture is
robustly confirmed in Table 5 and also in Table A.3 in the Appendix. The probability of being
separated from the job is considerably higher at these ages as the worker may combine two years
of unemployment benefits and the exit to retirement after their exhaustion.

• Business cycle effects: as with the unemployed, we do not find a strong behavioural reaction
to the changes in the growth rate of the local labour market. Only qualified workers reveal an
appreciable pro-cyclical reaction to the stage of the business cycle (they retire less when local
employment rates improve).

The estimated determinants of the transitions into unemployment reveal some of the logics
behind workforce adjustments by firms. On average, more expensive workers are fired in greater
numbers, but this finding must be carefully qualified. Note first that the risk of redundancy is clearly
smaller for qualified workers. Secondly, low income workers (entitled to minimum pensions) follow
the opposite tendency, with an appreciably larger firing risk. Finally, the stability of the job (which is
a combination of the intrinsic characteristics of the both the worker and the job held) is a very strong
(negative) predictor of the risk of exiting the firm into unemployment. Besides, the estimation results
confirm a general tendency to fire older workers rather than their younger counterparts.

As stated above, a particularly significant pattern is the strong peaks in firing found two-years
in advance of key legal retirement ages. Clearly, companies take into account the two-year protection
offered by the public unemployment insurance when deciding the timing of their redundancies. Finally,
we find a surprisingly small cyclical correlation of the flows from employment into unemployment.
The estimated coefficients suggest a higher firing rate of qualified workers during recessions, but the
effects are only marginally significant.

Overall, our findings confirm the general pattern uncovered in previous sections: economic in-
centives matter a lot. The intensity of the dynamics out of employment is smaller (especially into
retirement), but the logic behind them sits comfortably with the prediction of basic economic theory.

24Minimum pensions have three effects, all aligned with earlier retirement: they increase income in retirement, increase
life-cycle wealth and eliminate the possibility of increasing the future pension by staying employed. Maximum pensions
foster earlier retirement by preventing future pension gains, but the other two effects work in the opposite direction (they
reduce both income in retirement and life-cycle wealth).

22



6 Policy evaluation

In 2002, Spain introduced a package of legislative changes affecting the details of the contributive
pension system. The modifications ranged from relatively minor changes in the pension formula to
a quite substantial reformulation of the pathway into retirement before the normal retirement age. In
the pre-2002 system, the pension benefit was first available at the age of 60 (with substantial early-
retirement penalties). After 2002, the early retirement age was delayed to 61 and was made conditional
on a duration of, at least, six months on the unemployment program.25 Assuming a rational reaction by
workers and firms, we may conjecture that these changes would (i) increase the intensity of retirement
flows of unemployed workers (U → R) at the age of 61; and (ii) increase the flow of transitions from
employment into unemployment (E → U ) at the age of 59.26 This latter behavioural change reflects
the strategic use of the unemployment scheme by private agents in the economy: companies would
fire two years in advance of the new early retirement age in the confidence that, in the meantime, their
workers will be well protected by the generous contributive unemployment benefit. In this section,
we use our econometric model to test these conjectures. We proceed in three steps: first, we identify
the parameters of the model that (according to the theory) should be affected by the reform. We then
introduce in our model the interaction-dummies for those parameters to isolate the behaviour in the
post-reform part of the sample (2002/2008). Finally, we estimate this new version of our model and
check for any significant changes in the affected parameters.

Table 6 presents the results of this exercise for the transition from employment to unemployment
before the age of 60. It displays the estimation results when employed workers are allowed to have
different exit rates to unemployment at the ages of 58 and 59 (in order to test for the strategic use
of Unemployment Benefits before the age of 61). We present results with and without control for
unobserved heterogeneity. The effect of the reform is captured by the interaction dummies, showing a
large increase in firing rates both at 58 and, especially, at 59 after the reform had been implemented. In
this particular test, controlling for unobserved heterogeneity does not result in significant differences
in the estimated coefficients, evidencing that the reform affects workers of all types uniformly.

Similarly, Table 7 shows the estimated change in the retirement behaviour of the unemployed at
the age of 61. Again, we show results with (bottom panel) and without (top panel) a formal treatment
of unobserved heterogeneity. The importance of this form of heterogeneity is much more evident in
this case, since its consideration reduces both the size and the significance of most of the coefficients.
The impact of the reform is captured by a triple interaction term (in the last row of the table), defined
by the simultaneous coincidence of being 61 years old, having an unemployment duration of 6 months
or more and being unemployed after 2002.

When unobserved heterogeneity is not controlled for, the estimated effect is large and very sig-
nificant: for the average worker, the exit to retirement after 2002 more than doubles when compared
(on a like-for-like basis) to the situation before 2002. When unobserved heterogeneity is taken into
account, the estimated effect is still large and significantly positive. However, the comparison of the
two coefficients reveals that an important fraction of the effect (more than one third) is explained by
the intrinsic differences in the propensity to retire among the different types of workers in the sample.

25The purpose of the reform was to eliminate the possibility of a voluntary early withdrawal from the workforce. On
the face of it, policy-makers were not contemplating the possibility of a strategic use of the UB program by companies and
workers.

26Note that by making a direct transition from employment into retirement impossible, the reform should lead to larger
flows from employment into unemployment (E → U ) and, consequently, a higher incidence of unemployment at all ages
preceding the normal retirement age.
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Table 6: Double difference test for the 2002 reform
Exit from employment, without control for With control for
to unemployment, unobserved het. unobserved het.

Coeff. T Stat. Coeff. T Stat.
Age 58 (dummy) 0.2292 5.62 0.2336 5.71
Age 59 (dummy) -0.0368 -0.67 -0.0291 -0.53
Years 2002-2008 (dummy) -0.3962 -10.66 -0.3905 -10.43
2002-2008 × Age 58 0.3260 5.60 0.3263 5.58
2002-2008 × Age 59 0.5228 7.09 0.5187 7.00

Table 7: A triple difference test for the 2002 reform
Exit from unemployment, to employment to retirement
after age 60 Coeff. T Stat. Coeff. T Stat.

Without control for Unobserved Heterogeneity
Age 61 (dummy) -0.7377 -2.14 0.7585 3.29
Years 2002-2008 (dummy) -0.3425 -1.28 0.4327 3.28

* Age 61 0.5090 1.26 -0.5051 -1.52
Unempl. > 6 months (dummy) 0.2330 1.10 0.9326 9.20

* Age 61 -0.0368 -0.10 -0.7181 -3.06
* Year 2002-2008 0.0658 0.31 -0.3437 -2.80

Age 61 × 2002-2008 × Unempl. > 6 months -0.2021 -0.42 1.0234 3.01
With control for Unobserved Heterogeneity

Age 61 (dummy) -0.7470 -2.16 0.6818 2.85
Years 2002-2008 (dummy) -0.3295 -1.22 0.2806 1.92

* Age 61 0.5303 1.31 -0.3850 -1.12
Unemployment > 6 months (dummy) 0.1778 0.84 0.4105 3.59

* Age 61 0.0100 0.03 -0.3646 -1.49
* Year 2002-2008 0.0682 0.31 -0.1792 -1.33

Age 61 × 2002-2008 × Unemployment > 6 months -0.2551 -0.53 0.6907 1.94

Notes: Log-L function for the model with unobserved heterogeneity, -145,697.77. # of observations: 1,071,224. We have
included a time trend, firm size dummies and other firm and job characteristics in these equations.

7 Concluding remarks

In this paper we analyze the labour market transitions of workers approaching retirement in Spain, pay-
ing special attention to their responsiveness to the financial incentives implicit in public regulations.
We study the individual transitions of employees and unemployed workers, assuming retirement to be
an absorbing state. We emphasize the importance of the exit route via unemployment, given its large
quantitative incidence among Spanish workers (accounting for more than 2/3 of the transitions into
retirement) The incidence of this alternative exit route is already large in many European countries,
and likely to have an increasing presence after the latest cyclical recession. Note, for example, that
Coile and Levine (2009) estimate the increase in retirement attributable to the rising unemployment
rate in US to be almost 50 percent higher than the decrease brought about by the associated stock mar-
ket crash. More generally, recent macroeconomic developments emphasize the importance (for policy
purposes) of gaining a better understanding of the dependence of labour decisions on unemployment
and pension rules. Pension reforms are being ubiquitously implemented in OECD countries for bud-
getary reasons, with very little understanding of their labor supply consequences. This investigation
helps to shed some light on this important subject.

Our findings contribute to the previous literature in several ways. First, our estimation results
clearly reinforce previous evidence on the influence of institutional incentives on individual behaviour.
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In particular, we find significant cross-effects between the two insurance systems coexisting at older
ages: unemployment regulations are extremely important for the timing of retirement, while pension
rules have strong effects on the transitions between employment and unemployment. A natural corol-
lary is that the small reentry rates observed in Spain among workers aged 55 or over are, at least in part,
a consequence of an institutional design that subsidizes non-participation over the costly alternative of
job seeking. The combination of generous Unemployment Benefits (for durations of up to two years),
and substantial penalties for early retirement make unemployment a very attractive alternative for a
large fraction of people. The same effect reveals itself in the high retirement rates observed among
unemployed workers once UB are no longer available. Furthermore, we also find that this effect is
larger, ceteris paribus, the shorter is the distance to the normal retirement age.

This paper also explores the effects of unobserved heterogeneity in assessing of the importance of
financial incentives. We find that assuming a homogeneous population leads to rather large estimation
biases in the key parameters of the model (and, consequently, in the result of policy experiments). The
sensitivity of behaviour to current disposable income, for instance, is significantly underestimated if
the underlying heterogeneity is omitted. The consequences of minimum pensions for the retirement of
the unemployed are also understated, while the opposite conclusion can be reached with regard to the
dynamic adjustment of future pensions rights.

Overall, the model with unobserved heterogeneity predicts appreciably smaller average retirement
hazards at both the Early and Normal Retirement Ages (for unemployed and employed workers re-
spectively).

Finally, we complete our assessment of the importance of the incentive effects with an evaluation of
a change in the early retirement rules implemented in Spain in 2002. Using a difference-in-difference
approach, we find a sizable increase in the incidence of retirement at the new early retirement age
(61) among affected workers. Employers also seem to have reacted strategically to the change (by
appreciably increasing the firing rates two years in advance of the new early retirement age).

As an overall summary, we find a strong confirmation of the importance of economic incentives
on the labor transitions of elderly workers. Hence, the economic authorities must carefully consider
incentives in their renewed efforts for greater financial sustainability. In particular, they must not limit
themselves to pension reform, but instead take unemployment benefits into account as part of their
reforming agenda.
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[29] Jiménez-Martı́n S. and A. R. Sánchez Martı́n (2007): “An evaluation of the life cycle effects of minimum
pensions on retirement behaviour”, Journal of Applied Econometrics, vol. 22, pp. 923-950

[30] Jovanovic B. (1979) “Job Matching and the Theory of Turnover”, Journal of Political Economy, Vol 87(5),
pp 972-990.

[31] Kalish D and T. Aman (1998): “Retirement Income systems: the reform process across OECD countries”,
OECD Working Paper AWP 3.4.

[32] Kok W (2004): Facing the Challenge, The Lisbon Strategy for growth and employment. Report from the
High Level Group chaired by Wim Kok.

[33] Lancaster, T.(1990): The Econometric Analysis of Transition Data, Cambridge, University Press, Cam-
bridge.

[34] Mira P. and V. Aguirregabiria (2010): “Dynamic discrete choice structural models: a survey”. Journal of
Econometrics, vol 156(1), pp 38-67.

[35] Michelacci C. and H Ruffo (2011): “Optimal Life Cycle Unemployment Insurance ”. Mimeo

[36] Mortensen, D.T. (1986): “Job search and labour market analysis”, in O. Ashenfelter and R. Layard (eds.),
Handbook of labour Economics, Volume 2, North-Holland, Amsterdam.

[37] OECD (2006): OECD Employment Outlook, OECD, Paris.
[38] Ridder G. (1987): “The Sensitivity of Duration Models to Misspecified Unobserved Heterogeneity and

Duration Dependence”, Working Paper, Groningen University, Groningen.
[39] Rust J and C Phelan (1997): “How social security and Medicare affect retirement behaviour in a world of

incomplete markets”, Econometrica, vol. 65, 781-831.
[40] Samwick A (1998): “New evidence on pensions, social security and the timing of retirement”, Journal of

Public Economics, vol. 70 pp. 207-236.
[41] Warren C. Sanderson W.C. and Scherbov S “Remeasuring Aging ”Science, Vol. 329, no. 5997, pp. 1287 -

1288, September 2010.
[42] Seater, John J., 1977. “A unified model of consumption, labor supply, and job search”, Journal of Economic

Theory, Elsevier, vol. 14(2), pages 349-372, April.
[43] Sheshinski E. 1978. A model of social security and retirement decisions. Journal of Public Economics 10:

337-360.
[44] Stiglitz, J and Y. Yun (2005): “Integration of unemployment insurance with retirement insurance”, Journal

of Public Economics, vol. 89, pp. 2037-2067.
[45] Van den Berg, G.J. (2001), “Duration models: specification, identification, and multiple durations ”, in: J.J.

Heckman and E. Leamer, eds. Handbook of Econometrics, Volume V (North-Holland, Amsterdam).
[46] Van der Klaauw W, and K.I. Wolpin (2008): “Social Security and the Savings and Retirement behaviour

of low income Households”. ‘Journal of Econometrics.
[47] Whiteford P. and E. Whitehouse (2006): “Pension challenges and pension reforms in OECD contries”,

Oxford review of economic policy, vol 22-1, pp 78-94.
[48] Wooldridge J.M. (2005): “Simple Solutions to the Initial Conditions Problem in Dynamic, Nonlinear Panel

Data Models with Unobserved Heterogeneity”, Journal of Applied Econometrics, 20(1), 39–54.

27



Appendix

A Spanish Social Protection programs

A.1 Spanish Old-Age pension rules
The public old-age pension system is the largest welfare program in Spain, absorbing almost 40% of the total so-
cial protection expenditure (50% when including the disability and survivor programs), and representing around
8% of the GDP in 2009. The system is of the Pay As You Go, Defined Benefit type. It provides five types of
contributory pensions (old age, disability, widows and widowers, orphans and other relatives), and is organized
around three basic schemes: the General Regime (private sector employees and some public servants), the Cen-
tral Government civil servants scheme, and some Special Regimes, with the Self-employed Scheme being the
most important one. In this paper we deal with the old-age pensions paid by the General Regime, accounting
for around 74% of the total.
Financing: The System is financed through contributions from employers and employees. Contributions are
a fixed proportion of gross labour income between an upper and a lower limit (contribution bases), which are
annually fixed and vary according to the professional category. The current contribution rates are 23.6 and 4.7
%, for employers and employees, respectively.
Pension formula: Eligibility requires a minimum of 15 years of contributions and complete withdrawal from
the labour force. The initial amount is obtained by multiplying a benefit base and a replacement rate. The benefit
base is a moving average of the individual’s contribution bases in the 8 years immediately prior to retirement
(15 after the 1997 system). The replacement rate depends on age and the number of years of contributions. An
individual receives 100% of the benefit base when retiring at the age of 65 (Normal Retirement Age, τN ) having
contributed for more than 35 years. It is possible to start collecting the pension at the Early Retirement Age
(ERA, 60 in Spain) under a 40% penalty on the benefit base. This corresponds to an 8% annual penalty for
bringing forward the retirement age (7% with 40 years of contribution after 1997). There is also a penalty for
insufficient contributions (2% of the benefit base per year below 35 years) The purchasing power of the initial
benefit is kept constant according to the evolution of the CPI.
Minimum and maximum pensions: There are lower and upper limits on the pension benefit. Their values
in 2000 were roughly equal to and four times the minimum wage, respectively. The minimum pension varies
when there is a dependent spouse and/or with age brackets, since it is higher for individuals over 65. They are
compatible with early retirement, as they can be awarded immediately after the ERA. In 1999 almost 35% of
pensions were topped up to the guaranteed minimum (23.7% in the General Regime), while the incidence of
maximum pensions was much lower. Historically, the behaviour of both limits, which are annually fixed by the
government, has been very different: while maximum pensions have been kept roughly constant in real terms
over the last 15 years, minimum pensions have grown at approximately the same rate as nominal wages. As
a result of this policy, the minimum pension (for married individuals aged 65+) is higher than the legislated
Minimum Wage since 2000, and their values have continued to diverge ever since.

The 2002 Pension Reform
The 2002 Pension Reform, passed in 2001, introduced a few changes in the conditions for early and postponed
retirement.

Early Retirement The 2002 reform changed the requirements for early retirement as from the age of 61 for
those workers that started contributing after January, 1st, 1967 (those who started contributing before that date
can still retire at 60):

• Aged 61+

• Having contributed at least 30 years

• Involuntary loss of former job

• Being unemployed for at least for six months
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The scale of penalization for early retirement was also changed as a function of the number of years con-
tributed:

years
of contribution penalty
40 + 6%
38-39 6.5%
35-37 7%
31-34 7.5%
- 30 8%

Postponing retirement The 2002 reform introduced a premium for postponing retirement beyond 65 for
those workers with at least 35 years of contributions:

α(τ) =
{
1 + .02 (τ − 65), if 65 ≤ τ and a(τ) ≥ 35,

where a denotes age and n denotes years of contribution.

Table A1. Stylized version of the Spanish General Regime pension rules, 1997-2002 systems

Provision Expression Definitions
τm is the early retirement age

Eligibility τ ≥ τm = 60(61 after 2002) a(τ) ≥ 15 a(.) denotes
years of contributions
cx, cm are, respectively, the

Covered wages c(t) = min{cx(t),max{w(t), cm(t)} } Max and Min. covered wage
c(t) denotes contributions

Pension rights w(τ) is the benefit base
(Benefit Base) w(τ) = (1/R)

∑τ
τ−R c(t) dt R: length of the averaging

period (15 years in 2002)

Age Penalty α(τ) =


α0 if τ < τm

α0 + α1(τ − τm) if τm ≤ τ ≤ τN
1 otherwise

τN is the normal retirement age
α0 = .60
α1 = .08

History Penalty κ(a(τ)) =


κ0 if a(τ) < 15

κ0 + κ1(a(τ)− am) if 15 ≤ a(τ) ≤ 35
1 otherwise

κ0 = .60
κ1 = .02

b(t, τ) is the pre-tax pension
Pension B(t, τ) = min{BM(t),max{α(τ)κ(a(τ))w(τ), Bm(t, τ)} } BM is the maximum pension

Bm is the minimum pension
Further Maximum contributions and pensions are constant in real terms
assumptions The minimum pension real growth rate or generosity is 0.5%.

A.2 Unemployment benefits
Unemployment benefits are generally conditional on previous spells of contributions and are available only for
workers in the General Regime of the Spanish Social Security system. People enrolled in any of the Special
Regimes either have no access to unemployment benefits (self-employed and household employees) or have
special unemployment programs (farmers and fishermen). The duration of these benefits depends upon the spells
of previous contributions. The maximum duration is 24 months, which is achieved after 6 years of contributions.
The replacement rate varies with the duration of the spells in two steps: 70% for the first 6 months and 60% for
the remainder of the contributory spell, up to 24 months. The benefits have a minimum and maximum amount,
both of them varying with the number of dependant children. While unemployed and receiving contributory
benefits, workers keep contributing to the pension at the same rate as they were contributing in their prior
employment.
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There are two continuation programs for those who have exhausted their entitlement to contributory unem-
ployment benefits: one for those aged 45+ (UB45+ program) and the other for those aged 52+ (UB52+ program).
The latter is a special subsidy for unemployed people over 52, who lack other income sources, have contributed
to unemployment insurance for at least 6 years in their life and, except for age, satisfy all the requirements for
an old-age pension. Those in the UB52+ program keep contributing towards the pension but at the minimum
contributory base.

B Detailed estimation results
This section completes the record of our econometric results by reproducing the estimation of the initial con-
ditions (table B2) and by comparing the estimation results with and without unobserved heterogeneity. This
is done by matching Table 4 with Table B4, and Table 5 with Table B5. A comparison of both the estimated
coefficients for the set of incentive variables and the graphs (in section 5 in the main text) suggests that the main
consequences of omitting unobserved heterogeneity appear in the exit into retirement, from both unemployment
and employment.

A priori, one would expect the omission of one unobserved determinant to lead to a biased estimation of the
effect of economic incentives. Normally, we would expect the bias to be positive (with the omitted effect being
erroneously attributed to the observable incentive variable). The discussion about the causes of early retirement
in the Introduction is a clear illustration of such a situation. However, the opposite bias is also possible, when
the correct impact of a variable is correctly measured only once unobserved heterogeneity has been taken into
account. In this case we seem to have both situations:

• taking proper account of unobservable characteristics we find a clearly diminished impact of the pension
level and the dynamics of the pension rights in retirement decisions. Similarly, the effect of life-cycle
income reveals a less significant effect in this case. What is really important is that our estimations
confirm a very relevant role for economic incentives as explanatory variables for labour transitions, even
when composition effects are accounted for (we are comparing similar individuals, not only in terms of
their observed characteristics but also controlling for unobserved ones).

• in the exit from employment to retirement, in contrast, we find that the effect of minimum pensions
changes from being negative to positive (although not very significantly), once unobserved heterogeneity
has been properly controlled. Thus, those with access to minimum pensions show a slightly larger proba-
bility of retiring, comparing individuals with the same value for unobserved heterogeneity. This is a clear
confirmation of the theory and previous econometric studies.

Table B1. Initial Conditions

With Unobs. heterog. Without Unobs. heterog.
Coeff. T Stat. Coeff. T Stat.

Life-Cycle Income 0.1198 30.20 0.1192 30.34
Age (in years) -0.2878 -48.60 -0.2830 -48.53
Number of previous unempl. spells -0.4779 -58.95 -0.4707 -59.11
Part time job (dummy) 1.0747 7.83 1.0572 7.79
Regional employment growth rate 0.0679 15.30 0.0680 15.49
Qualified worker (dummy) -0.5198 -15.12 -0.5193 -15.28
Constant Term 0.4396 6.54 0.5987 9.49

Notes: Estimation with no control for Unobserved Heterogeneity: Likelihood function -15,473.74. Number of observa-
tions: 42,117. We have included a time trend, firm size dummies and other firm and job characteristics in these equations.
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Table B2. Exit from Unemployment, before the age of 60

With Unobs. het. Without Unobs. het.
Coeff. T Stat. Coeff. T Stat.

With Unempl. Benefits, Un-truncated (dummy) -0.4392 -3.88 -0.3827 -3.44
With Unempl. Benefits, truncated (dummy) -2.2128 -19.36 -2.1382 -19.15
Unempl. Subsidy (dummy) -1.8902 -26.86 -1.8207 -26.55
Unempl. Benefits (level in e) -0.0015 -9.19 -0.0015 -9.28
% Penalization for early retirement 0.0396 10.88 0.0387 10.81
Change in pension rights (in e1000) 0.3274 11.98 0.3247 12.04

* Unemployment < 24 months (dummy) -0.1901 -10.42 -0.1869 -10.29
* with no Unempl. Benefits (dummy) 0.0789 3.10 0.0724 2.90

Life-cycle Wealth above the mean (dummy) 0.3866 7.41 0.3759 7.36
Age 58 (dummy) -0.2514 -4.19 -0.2422 -4.06
Age 59 (dummy) -0.4293 -5.55 -0.4116 -5.35
Age (in years) -0.1475 -21.72 -0.1431 -21.45
Unemployment = 24 months (dummy) 0.3671 6.04 0.3668 6.06

* With Unempl. Benefits (dummy) 0.7797 9.11 0.7758 9.10
* With Unempl. Benefits & qualified (dummy) 1.2192 15.76 1.2225 15.91

Ln(Unemployment Duration) -0.5399 -25.50 -0.5570 -26.68
Regional employment growth rate 0.0241 4.73 0.0234 4.65
Qualified worker (dummy) -0.2145 -5.94 -0.2178 -6.15
Constant Term -6.8768 -18.73 -6.5780 -18.29

Notes: Estimation with no control for Unobserved Heterogeneity: Likelihood function -21,526.07. Number of observa-
tions: 197,342. We have included a time trend, firm size dummies and other firm and job characteristics in these equations.

Table B3. Exit from Employment, before the age of 60

With Unobs. heterog. Without Unobs. heterog.
Coeff. T Stat. Coeff. T Stat.

Wage -0.0704 -4.70 -0.0824 -5.55
% Penalization for early retirement 0.0271 12.07 0.0269 12.11
Change in pension rights (in e1000) 0.0437 3.22 0.0455 3.38

* Qualified worker -0.0488 -3.03 -0.0487 -3.05
* Age 0.0057 2.00 0.0054 1.91

Life-cycle Wealth above the mean (dummy) -0.7471 -20.00 -0.7319 -19.84
* Qualified worker 0.3191 7.08 0.3421 7.67

Age 58 (dummy) 0.3466 10.00 0.3425 9.91
Age 59 (dummy) 0.1703 3.85 0.1648 3.74
Age (in years) 0.0650 9.92 0.0624 9.58

* Qualified worker 0.0071 1.05 0.0079 1.17
Ln(Empl. Dur.) -0.5262 -64.13 -0.5312 -65.45
Regional employment growth rate -0.0333 -7.08 -0.0324 -6.94

* Qualified worker 0.0208 3.29 0.0175 2.79
Qualified worker (dummy) -0.1333 -3.72 -0.1136 -3.21
Constant Term -4.8161 -20.79 -4.6644 -20.40

Notes: Estimation with no control for Unobserved Heterogeneity: Likelihood function -55,797.87. Number of observa-
tions: 667,085. We have included a time trend, firm size dummies and other firm and job characteristics in these equations.
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Table B4. Exit from unemployment, after the age of 60. Model without control for Unobserved Heterogeneity

to Employment to Retirement
Coeff. T Stat. Coeff. T Stat.

Truncated Unempl. Benefits (dummy) -2.0181 -4.99 -1.7094 -8.99
Un-truncated Unempl. Benefits (dummy) -0.9391 -2.39 -0.2256 -1.44
Unempl. Subsidy (dummy) -1.0107 -5.28 -0.6040 -10.08
Unempl. Benefits (level in e) -0.0007 -1.23 -0.0013 -5.06
Entitled to Minimum pension (dummy) -0.4602 -1.96 0.1311 2.15
Un-truncated pension rights (in e1000) -0.0332 -1.47 0.0704 9.33
Replacement rate 0.0093 1.65 0.0385 14.74
Change in pension rights (in e1000) 0.3063 3.29 0.3253 9.53

* Age 60 (dummy) -0.0416 -0.93 -0.1817 -17.65
* Unemployment < 24 months (dummy) -0.2967 -4.86 -0.1081 -8.19
* with no Unempl. Benefits (dummy) 0.1179 1.57 -0.1115 -4.69

Life-cycle Wealth above the mean (dummy) -0.0690 -0.33 -0.0699 -1.48
Age 60 (dummy) 0.0911 0.62 1.3393 27.43
Age 65 (dummy) -0.4298 -0.98 2.1654 40.96
Age (in years) -0.2575 -4.33 0.1380 8.82
Unemployment = 24 months (dummy) 0.4724 2.50 0.5781 11.02

* With Un. Benefits (dummy) 0.4360 1.33 0.8448 9.81
* With Un. Benefits & qualified (dummy) 1.5150 5.13 0.3808 4.90
* With Un. Benefits & Age (in years) -0.0979 -0.78 0.2980 11.02

Ln(Un. Duration) -0.7805 -13.69 0.1597 6.89
Regional employment growth rate -0.0538 -2.03 -0.0054 -0.86

*with Un. Benefits (dummy) 0.0673 2.14 0.0264 2.83
Qualified worker (dummy) 0.1247 1.17 -0.5025 -17.32
Constant Term -2.9004 -3.35 -8.2698 -25.65

Notes: Likelihood function -26,087.68. Number of observations: 69,992. The estimated equations include a time trend,
dummies for firm size and for other characteristics of the firm and the previous job.

Table B5. Exit from employment, after the age of 60. Model without control for Unobserved Heterogeneity

to Unemployment to Retirement
Coeff. t Stat. Coeff. t Stat.

Wage (level in e) 0.0657 2.48 -0.0667 -2.28
Entitled to Maximum pension (dummy) -1.2094 -1.65 -1.0262 -3.93
Entitled to Minimum pension (dummy) 0.3484 4.36 -0.2426 -2.42

*Qualified worker 0.0634 0.69 -0.1286 -0.98
Un-truncated pension rights (in e1000) 0.1094 8.08 0.1785 13.22

* Age -0.0122 -7.17 -0.0168 -13.35
Replacement rate 0.0185 5.32 0.0290 7.00
Change in pension rights (in e1000) 0.0275 0.39 -0.1790 -2.56

* Age 65 (dummy) 0.1400 1.07 -0.1990 -6.29
* Age 0.0038 0.42 0.0308 4.17

Life-cycle Wealth above the mean (dummy) -0.0693 -1.33 -0.4255 -6.95
Age 60 (dummy) -0.0671 -1.19 0.5468 6.77
Age 62 (dummy) 0.1523 3.03 -0.9858 -10.26
Age 63 (dummy) 0.4973 8.69 -0.8914 -11.17
Age 65 (dummy) -0.3143 -1.15 2.7724 47.35
Age (in years) 0.0433 1.50 0.6926 31.44
Ln(Empl. Dur.) -0.3451 -20.68 -0.1486 -6.40
Regional employment growth rate 0.0028 0.29 0.0156 1.19

* Qualified worker -0.0226 -1.78 -0.0413 -2.55
Qualified worker (dummy) -0.4514 -7.66 -0.3488 -4.78
Constant Term -4.0726 -9.33 -11.6056 -23.42

Notes: Likelihood function -28,327.10. Number of observations: 136,805. We have included a time trend, firm size
dummies and other firm and job characteristics in these equations.
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