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1. Introduction 

 

Developed countries share a considerable concern about the financial sustainability of their social 

insurance systems. The origin of these worries can be found on two well documented phenomena: 

an unfavorable demographic process (see Diamond 2007, and Lutz et al. 2008), and a tendency 

towards reducing the age of retirement on those economies (see Gruber and Wise 1999 and 2004 

and Fenge and Pestieau 2005). Changes in demographics are characterized by increases in life 

expectancy and decreases in fertility rates, which is the worst case scenario for the sustainability of 

pay-as-you-go systems. Furthermore, despite growing immigration, the old-age dependency ratio 

has not improved in the last few years, particularly in European countries. On the other hand, labor 

force participation by older individuals has been recently increasing, induced in many cases by 

appropriate regulatory changes introduced in many countries. 

The Spanish case is not an exception in this panorama. First, fertility rates are amongst the lowest in 

Europe with values below 1.4 in the last years (Eurostat, 2013); while, at the same time, the country 

has experienced large gains in life expectancy. The increase in life expectancy at birth has also been 

translated in increases in life expectancy at age 65. In 1960 women aged 65 expected to live 15.3 

more years, while the expectations were 21.9 in 2008. Similar improvements are also observed 

among men (from 13.1 in 1960 to 18.0 in 2008) (García-Gómez et al, 2012). In parallel the behavior 

of the Spanish labor market is puzzling. After a period of strong growth in participation and 

employment rates (especially for females) between 1995 and 2008 at all ages, the recent economic 

crisis has dramatically increased unemployment rates which are currently around 27 percent of the 

working force (in 2013). 

In this work we provide further evidence on the role that financial incentives and health play in 

transitions out of employment among older workers. The literature on the effect of financial 

incentives on retirement is very large (see, for example, Samwick, 1998, Coile and Gruber, 2007, and 

Borsch-Supan, 2001, for the European case). Within this literature some studies try to identify the 

interaction between health and financial incentives. For example, Kerkhofs et al. (1999) study the 

interplay between financial incentives and health in a dynamic programming model. They find that 

incentive effects are relatively insensitive to alternative specifications for health. Hagan et al. (2009) 

analyze comparable EU data and find a strong relationship between health and early retirement. In 

the Spanish case, García-Gómez et al. (2012) analyze the trends in labor force participation and 

transitions to benefit programs of older workers in relation to health trends as well as recent Social 
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Security reforms. They find little evidence that health improvements at the population level increase 

the labor market participation rates of older workers.  

 

In this work we take advantage of the detailed health information available in the Survey of Health 

and Retirement in Europe to explore the link between health, financial incentives and retirement. 

With this purpose, we construct a health index and classify individuals into health quintiles and use 

this information to assess the extent to which differences in health are translated into differences in 

the responsiveness to changes in financial incentives. In addition, we construct a single option value 

measure by compiling the information on financial incentives from the disability, the old-age and the 

unemployment systems in order to consider the aggregate incentives from all the Social Security 

schemes used as pathways into retirement among individuals aged fifty-to-sixty-four in Spain.  

 

Our results show that individuals in the worse health quintiles are, indeed, the more responsive to 

financial incentives as they prove to be less likely to retire when incentives to continue working 

increase. We further perform a series of simulations to assess the expected changes in retirement 

choices of older individuals when some of the policy parameters are modified.  

 

The rest of the chapter is organized as follows. In section 2 we discuss the recent trends observed in 

the Spanish labor market and regulation. In section 3 we present the key ingredients of our empirical 

approach. We discuss the main result obtained from the analysis in section 4. Last, section 5 

concludes. 

 

2. Background 

 

In this section we first provide some graphical evidence about trends in employment and 

participation in different Social Security programs (Disability Insurance (DI), Unemployment 

Insurance (UI) and Old-Age Pensions (OA)). Next, we review the generosity and entitlement 

characteristics of these programs and explain the main recent reforms.  

 

2.1. Trends in employment and participation in different Social Security programs 

In this section we provide some graphical evidence on social security participation by age-groups, 

gender and educational attainment. Data on employment, unemployment and disability come from 

the Spanish Labor Force Survey (Encuesta de Población Activa, EPA). The EPA is a rotating quarterly 

survey carried out by the Spanish National Statistical Institute (Instituto Nacional de Estadística, INE). 
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The planned sample size consists of about 64,000 households with approximately 150,000 adult 

individuals. Although the survey has been conducted since 1964, publicly released cross-sectional 

files are available only from 1977. The 1977 questionnaire was modified in 1987 (when a set of 

retrospective questions were introduced), in the first quarter of 1992, in 1999 and 2004. The EPA 

provides fairly detailed information on labor force status, education and family background variables 

but, like most of the other European-style labor force surveys, no information on health is provided. 

The reference period for most questions is the week before the interview.  

Figure 1 shows the percentage of individuals in each social security program (unemployment, old-

age benefits and disability) for Spanish men in the age brackets 50-54, 55-59 and 60-64. The 

percentage of individuals who report receiving disability benefits has remained stable as shown in 

previous research (Vall-Castello, 2012; García-Gómez et al, 2012). While the inflow into DI has been 

growing steadily in a number of countries, this rate has remained quite stable in Spain (see Wise, 

2012). However, the percentage of individuals in disability has begun to increase at the end of the 

period for the elderly group of workers (as seen in figure 1). This could be the result of a worsening 

in the labor market conditions as indicated by the increase in unemployment rates at the same time 

as early-retirement becomes less attractive as the decreasing trends suggest.  

The percentage of individuals in the old-age benefit system was increasing for both age groups until 

1996 but since that date it has experienced a decreasing trend. Reforms introduced in 1997 and 

2002 (especially the second one that delayed early retirement until age 61) in the old-age benefit 

system (explained in detail in the next section) are partly responsible of this decreasing trend (see 

Jiménez-Martín, 2006). The high fraction in old-age benefits in the 55-59 age group showed by the 

Spanish Labor Force Survey is likely to be due to participation in pre-retirement schemes which do 

not involve automatic retirement (Dorn and Souza, 2010 or Boldrin et al, 1999). Alternatively, 

individuals may declare themselves as retired because they have exited permanently from the labor 

force even though they could be perceiving benefits from another scheme. Therefore, in practice 

individuals perceive this situation as a retirement path.  

Last, we can see that the unemployment rates of the youngest group of workers are more sensitive 

to the business cycle compared to individuals entitled to early-retirement benefits (see next section) 

although the severity of the current economic crisis in Spain has translated into increases in the 

unemployment rate for men in all age groups.  
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Figure 1. Percentage of individuals in each social security program (self-reported). Men aged 50-

64, by age group. 

Men 50-54 

 
Men 55-59 

 
Men 60-64 

 
Note: own elaboration using data from the Spanish Labor Force Survey 
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Figure 2. DI participation rates at ages 50-54, 55-59 and 60-64 by gender. 

50-54 

 
55-59 

 
60-64 

 
Note: own elaboration using data from the Spanish Labor Force Survey 

Figure 2 plots the share of men and women that report receiving DI benefits by age-group (50-54, 
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the three age. The increase in female DI participation rates in Spain begins in the mid-1990s and it 

slows down during the current period of economic crisis. This is an expected increase given the 

increase in female participation rates observed in the past which allow a larger share of women to 

be entitled to DI. In any case, for both men and women the strong economic crisis experienced by 

the Spanish economy does not seem to have increased or decreased the percentage of individuals in 

DI for any of the three age groups. 

Figure 3 shows the evolution of the percentage of males and females in the labor force and receiving 

DI benefits. The increase in DI participation rates for both men and women in the age group 60-64 

reported in figures 1 and 2 is linked to the increase in the labor force participation rates for both 

groups from the mid-1990s. For the case of men, however, there is a change in this increasing trend 

from 2008 in which the participation in the labor force experienced a mild drop due to the economic 

crisis. This drop seems to have also been translated into a drop in DI participation rates for men, 

although with a two-years lag. Notice that labor force and DI participation rates are still increasing 

among women despite the economic crisis.    

Figure 3. Labor force and DI participation rates at ages 60-64 by gender. 

 

Note: own elaboration using data from the Spanish Labor Force Survey 

Figure 4 plots the evolution of DI participation rates by educational attaintment. The figure shows 

the share of men and women aged 55-64 who report being on disability insurance among those who 
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more striking among males. The percentage into DI is largest among individuals with primary 

education at most, and lowest among those with a university degree. Figure 4 also shows that the 
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recent increase in the share of the population in DI among women aged 55-64 is mainly driven by 

the increase in the percentage of low educated women in the disability insurance system. It is 

difficult to disentangle whether this increase is due to business cycle conditions or to a number of 

reforms that were introduced in the retirement and DI system in 1997 (see next section).  

Figure 4. Share of the population aged 55-64 into Disability Insurance (self-reported), by 

educational attainment. 

 

Note: own elaboration using data from the Spanish Labor Force Survey 
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Figure 5. Employment rates for men and women at ages 60-64 by education. 

Men 60-64 
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Note: own elaboration using data from the Spanish Labor Force Survey 
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contributory requirement to access the contributory system). Non-contributory disability benefits 

are means-tested1 and managed at the regional level.  

The size of the non-contributory system is relatively small compared to the contributory system 

(195,986 individuals received non-contributory disability benefits in October 2013, while 932,245 

received contributory benefits during the same year). The amount of benefits received is also 

smaller in the non-contributory case (the average non-contributory pension is 396.92 Euros/month 

compared to an average contributory disability pension of 909.25 Euros/month). For these reasons, 

in the remaining of this chapter we put more emphasis on the permanent contributory disability 

system in Spain. 

Social Security defines the permanent contributive disability insurance as the economic benefits to 

compensate the individual for losing a certain amount of wage or professional earnings when 

affected by a permanent reduction or complete loss of his/her working ability due to the effects of a 

pathologic or a traumatic process derived from an illness or an accident.  

The Spanish Social Security administration uses a classification of four main degrees of disability that 

depend on the working capacity lost2: 

(i) Permanent limited disability for the usual job: the individual losses at least 33% of the 

standard performance for his/her usual job but the individual is still able to develop the 

fundamental tasks of his/her usual job or professional activity. Individuals in this level of 

disability only receive a one-time lump sum payment. 

(ii) Partial disability: the individual is impaired to develop all or the fundamental tasks of 

his/her usual job or professional activity, but he/she is still capable of developing a different 

job or professional activity. 

(iii) Total disability: the individual is impaired for the development of any kind of job or 

professional activity. 

(iv) Severe Disability: Individuals who, as a result of anatomic or functional loses, need the 

assistance of a third person to develop essential activities of daily living such as eating, 

moving, etc… 

                                                           
1 Income is evaluated yearly. The income threshold in 2010 was set at 4,755.80 Euros/year for an individual 
living alone. This amount is adjusted if the individual lives with other members. 
2
 Partial disability claimants represent 57%, total disability claimants represent 40% and severe disability 

claimants represent 3% of all individuals in the DI system. The remaining 0.4% are individuals in the permanent 
limited disability system which is being extinguished. This numbers are taken from the Muestra Continua de 
Vidas Laborales. 
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The eligibility requirements and the pension amount depend on the source of the disability (ordinary 

illness, work related or unrelated accident or occupational illness), the level of the disability and the 

age of the onset of the disability. Table 1 summarizes the main parameters of both the eligibility 

criteria and the pension formula. The two main features to highlight are that: i) there are not 

contributory requirements if the health impairment is due to either an accident or an occupational 

illness; ii) individuals older than fifty-five with a partial disability receive a higher replacement rate if 

it is considered difficult for them to find a job due to lack of education or the social and labor market 

conditions of the region where they live.   

The total amount of the pension is obtained by multiplying a percentage, which varies depending on 

the type of pension and the degree of disability (as shown in the last rows of Table 1) to the 

regulatory base, which depends on the source of the disability and on previous salaries3. The number 

of years included in the regulatory base depends on the source of the disability.  

Table 1. Summary of the parameters to calculate permanent disability pensions. 

 

Ordinary Illness 
Work-unrelated 

Accident 

Work-related 
Accident or 
Professional 

Illness 

Eligibility 

Age >= 31: 
Contributed 1/4 time 
between 20 years old 
and disabling condition. 
Minimum of 5 years No minimum 

contributory 
period required 

No minimum 
contributory 
period required 

Age < 30:  
Contributed 1/3 time 
between 16 years old 
and disabling condition. 
No minimum number of 
years required 

Regulatory Base 
Average wage last 8 
years of 
work*percentage4  

Average annual 
wage of 24 
months within 
the last 7 years of 
work 

Average wage 
last year of work 

Percentage 
applied to the 
regulatory base 

Partial Disability: 55% 
Individuals older than 55 with difficulties to find a job due to lack 
of education or characteristics of the social and labor market of 
the region where they live: 75% 

Total Disability: 100% 

                                                           
3 Benefit=Regulatory Base * Percentage 
4
 This percentage depends on the number of years contributed to the system at the age at which the individual 

enters the DI system. This percentage can range from 50% to 100%. This change was introduced in 2008 in 
order to make the formula to calculate the DI benefits closer to the formula used to calculate the old-age 
benefits. 
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Severe Disability: 100%+50% 

 

The income tax rules differ across disability types. Partial disability benefits are taxable under the 

general income tax rules, while total disability pensions are always exempted from income taxes. 

Furthermore, if the individual works while receiving the pension, there is a reduction in the earnings 

used to calculate the income tax of 2,800 Euros/year if their degree of disability is low (between 33% 

and 65%) and of 6,200 if the disability level is higher (more than 65%) or if the disabled has reduced 

mobility. In addition, individuals receiving partial disability benefits can combine the benefits with 

earnings from work, as long as the type of job is compatible with his/her disability.  

In general, to be granted a permanent disability benefit, the individual must come from a situation 

of sick leave (also called temporary disability/incapacity) and be observed as still presenting  

anatomic or functional reductions that decrease or cancel his/her capacity to work after following 

the prescribed medical treatment. The application can be started by the provincial office of the 

National Institute of Social Security (NISS), by the institutions that collaborate in the process (such as 

hospitals), or by the individual himself (in which case, more documentation is required). The 

Disabilities Evaluation Team evaluates the medical report and the professional background of the 

applicant and, on the basis of this analysis, the directors of the provincial office of the NISS decide on 

the type of disability pension granted (if any), the benefit level and the date of the next medical 

check-up. All permanent disability pensions are automatically converted to old-age pensions once 

the individual turns sixty-five5. 

 

2.2.2. Old-age pensions 

Eligibility to the old-age pension benefits in Spain requires having contributed to the system by at 

least 15 years and you can enter the system at the normal retirement age of 65 if the individual does 

not have any job that requires affiliation to the Social Security system6. The pension amount is 

calculated by multiplying a regulatory base7 by a percentage which depends on the age of the 

individual and the number of years contributed to the system. If the individual enters the old-age 

                                                           
5
 Most of the outflows from the permanent disability system are due to death or automatic transfer to old-age 

pensions. Around 4% of the outflows are due to improvement of the health condition and 2.7% to a judicial 
process. Monthly outflows in 2010 were around 2,500-3,000. 
6
 This condition was later relaxed in 2002 when partial retirement was introduced. 

7
 The benefit base is a weighted average of monthly earnings over the last 8 years of work before retirement. 

This was changed to 15 years of work before retirement from 1997. However, this change was introduced 
gradually from 1997 until 2002 and it affected all individuals in the same way. Therefore, we have reasons to 
think that this change will not interfere in our results. See Boldrin and Jiménez-Martín (2007) for further 
details of the Spanish system and the reforms undertaken. 
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system after the normal retirement age of 65, there is an additional percentage that will also be 

multiplied to the regulatory base. 

The regulatory base is obtained by dividing by 210 the wages of the last 180 months before retiring 

and the percentage applied to this regulatory base is the following8. 





















n35 if                                   1

35n25 if         25)-0.02(n0.8

25n15 if          15)-0.03(n0.5

15n if                                   0

 

Unemployment Insurance 

According to the current unemployment rules, there are two kinds of unemployment benefits, 

unemployment insurance (UI) for eligible9 workers that contributed while employed and have been 

fired from the previous job. After the exhaustion of UI benefits, unemployment assistance (UA) is 

available for individuals who have finished their UI contributory period. Individuals entering the UI 

scheme are entitled to receive 70% of the wages of the last 180 days of work during the first six 

months and 60% after that10. These quantities are subject to a minimum and a maximum amount. 

The minimum corresponds to 80% of the minimum wage and the maximum corresponds to 175% of 

the minimum wage. Both quantities are increased if the individual has, at least, one dependent 

child11.  These benefits are paid for a period of one-third of the accumulated job tenure and are only 

paid for a maximum period of two years. 

UA benefits are only paid to individuals with an average family income below 75% of the minimum 

wage. There is a fixed amount paid which corresponds to 80% of the minimum wage. This benefit is 

only paid for a maximum period of 21 months if the individual has contributed for at least six months 

and if he/she has dependents12,13. There are, however, two special continuation programs for those 

                                                           
8
 Both the calculation of the regulatory base and the percentage applied to this regulatory base was changed 

by a reform in 2011. However, we do not explain this reform in the current paper as it is outside the years 
included in our sample period. 
9 They must have accumulated 360 days of contributions to the Social Security administration during the 
previous six years before becoming unemployed. 
10

 A reform introduced in 2012 decreased this amount to 50% (instead of 60%) of last earnings after the first 
six months receiving UI benefits.  
11

 For individuals with, at least, one dependent child, the minimum amount corresponds to 107% of the 
minimum wage and the maximum amount corresponds to 200% of the minimum wage. 
12 If the person has contributed for at least six months but does not have dependents, the duration of the 
subsidy is six months. If the person does not have dependents and has not contributed for at least six months, 
he/she cannot receive the subsidy. 
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who have exhausted their entitlement to contributory unemployment 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 that are older than 52, have a family income lower than 75% of the 

minimum wage, 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 pension14. Those in the UB52+ program 

keep contributing towards the pension but at the minimum contributory base and they can receive 

80% of the minimum wage until they reach the official retirement age. (García-Pérez et al., 2013; 

Jiménez-Martín and Vall-Castelló, 2013). 

 

Main reforms 

Permanent disability benefits were used extensively as an early retirement mechanism for workers 

in restructuring industries (such as shipbuilding, steel, mining, etc…) or as substitution for long-term 

unemployment subsidies in depressed regions during the late 1970 and 1980 (OECD, 2001), which 

resulted in an increase in the inflows into the disability system and permanent disability benefits.  

These events prompted a number of reforms introduced during the second half of 1980 and 

beginning of 1990 that aimed at reversing these trends (see Table 2 for a summary). The main 

objective of these reforms was to abolish the incentive effects to permanently leave the labor 

market before reaching the legal retirement age through the disability system.  

Here we focus on some distinctive features of the main reforms since the creation of the National 

Institute of Social Security in 1979, while we refer the reader to Table 2 for a summary of all the 

reforms in the disability system in Spain during this period.    

The first biggest reform of the disability system took place in 1997 and it included 4 main points: 

1) Sickness benefits: stricter control of the sickness status by doctors of the Social Security 

system, reduction of the level of long-term sickness benefits, replacement of the old 

own job assessment by a more objective definition of the usual occupation of the 

individual. 

2) Permanent disability pensions of individuals aged at least sixty-five are automatically 

transferred to the old-age pension system. This is just a change in the classification 

within the pensions system. 

                                                                                                                                                                                     
13 There is also a special scheme in Andalucía and Extremadura for agricultural workers who have been 
employed for 40 days during the year. They are entitled to receive 75% of the minimum wage for 90 to 300 
days each year. The number of days depends on their age and number of dependents. 
14

 The age of 52 was changed to 55 in July 2012. 



15 

3) Organizational reform, as all the permanent disability matters are transferred to the 

NISS. The permanent disability status was in the past assessed and granted by local GP’s 

and this reform created a group of experts (the disability assessment team inside the 

NISS) which was in charge of assessing the person’s ability to work on the basis of the 

available medical files and a special medical assessment done by one of the NISS 

doctors. 

4) The individual does not lose entitlement to non-contributory disability benefits if 

he/she starts working. He/she will then still be entitled to receive non-contributory 

disability benefits if he/she looses his/her job. 

Apart from this major reform in 1997, the 1998 budget law introduced the possibility for doctors 

from the NISS and mutual insurance companies to review the health situation and status of 

beneficiaries. However, in reality very few individuals in the permanent disability system do 

effectively lose their benefits. In 2004 and 2005 monitoring of the use of sickness leave was 

tightened with the creation of a new sub-department at the NISS and a new monitoring tool to 

reduce absence rates. In 2005, a general absence control was put in place for cases in which the 

absenteeism took longer than six months.  

Finally, at the end of 2007 the minimum contributory period to access permanent disability pensions 

was reduced for young workers in order to adjust for the current later entrance into the job market 

of younger workers. At the same time, the formula to calculate the regulatory base of the benefit 

was slightly modified: the regulatory base of permanent disability due to a common illness is since 

then decreased by 50% if the individual had not contributed at least 15 years and it is lower the 

further the individual is from age 65.    

All these reforms have ensured the financial stability of the disability system in Spain as inflow rates 

have remained at stable levels and have not experienced any dramatic increases like in other 

countries.  

The extent to which reforms in the disability system are able to decrease the outflows from 

employment at older ages will depend on the evolution of other programs that can be used as 

alternative early retirement routes. Therefore, in this section we summarize other important 

reforms that have taken place in other Social Security Programs in Spain. In particular, we focus on 

reforms in the unemployment and old-age systems. Table 3 provides a chronological summary of 

these reforms15.  

 

                                                           
15 A detailed exposition of the changes in the old-age pension system in Spain is provided in Boldrin et al (2010) 
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In 1984, both temporary contracts and non-contributory unemployment benefits (also called 

unemployment assistance benefits) were introduced. In addition, a special provision was established 

for workers aged over fifty-five who were allowed to receive unemployment assistance benefits until 

retirement age. To receive these benefits, individuals had to satisfy the entitlement requirements of 

the retirement pension except for the age. The subsidy paid 75% of the minimum wage until 

reaching the age to be transferred to an old-age pension. Furthermore, the years spent unemployed 

under this special scheme were counted as contributive years towards an old-age pension. 

 

In the following year, 1985, an old-age pension reform was passed which increased the minimum 

mandatory annual contribution to old-age pensions from 8 to 15 years, it also increased the number 

of years of contribution used to calculate the pension from 2 to 8 years16 and introduced several 

early retirement programs linked to hiring a new worker, such as the Partial Retirement program 

that allowed part-time retirement at sixty-three combining part-time wages and old-age pension, 

and Special Retirement at sixty-four if the employer hired a registered unemployed. 

 

In 1989 the special provision of unemployment assistance benefits until the retirement age of sixty-

five for individuals aged at least fifty-five was extended to individuals aged fifty-two, thus increasing 

the incentives of older workers to leave the labor market at younger ages. The expected decrease in 

the labor force participation rates of older individuals observed in Spain during the 1980s and the 

early 1990s prompted the government to adopt a change in the strategy, and to start a series of 

reforms to reverse these negative labor market trends. Therefore, the reforms introduced during the 

1990s had the objective of keeping older workers active in the labor market for longer. 

 

There have been two main reforms since the mid-1990, one in 1997 and the other in 2002. In 1997 

the number of contributory years used to compute the benefit base was progressively increased 

from 8 to 15 years17 and the formula to calculate the replacement rate was also made less generous. 

On the other hand, the 8% penalty applied to early retirees between the ages of 60 and 65 was 

reduced to 7% for individuals with 40+ years of contributions at the time of early retirement. Some 

changes in the incentives on the demand side were also introduced in 1997 to reduce the 

unemployment rates and the share of temporary contracts among the disadvantaged groups, 

                                                           
16

 The change in the minimum mandatory annual contributions to have access to an old-age pension affected 
all individuals since 1985, but the number of years used to calculate the pension was progressively increased: 
during the first year, the last 70 months were used, 72 months in the second year and 84 in the third year.   
17

 In 1997 the last 108 months are included, the last 120 months in 1998, the last 132 months in 1999, the last 
144 months in 2000, the last 156 months in 2001, the last 180 months from 2002 onwards.  
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including individuals aged forty-five or older who were either unemployed or had a temporary 

contract.  

 

In 2002 changes in both the old-age and the unemployment systems were introduced. Before 2002, 

only individuals who had contributed to the system earlier than 1967 could benefit from early 

retirement at sixty, while the rest had to wait until the normal retirement age of sixty-five. In 2002, 

earlier retirement at age sixty-one was made available for the rest of the population. At the same 

time, there was an impulse to the partial and flexible retirement schemes with the possibility of 

combining income from work with old-age benefits and the introduction of incentives for individuals 

to retire after the legal retirement age of 65 (an additional two percent per additional year of 

contribution beyond the age of 65 for workers with at least 35 years of contributions on top of the 

100% applied to the regulatory base). At the same time, the possibility to access retirement was 

extended to individuals who are unemployed for reasons beyond their willingness at sixty-one and 

who have contributed for at least 30 years and have been registered in the employment office for 

the previous 6 months. 

 

On the other hand, the reform in 2002 opened up the possibility for individuals aged fifty-two or 

more who are receiving unemployment benefits to combine the receipt of these benefits with 

earnings, as they could receive 50% of normal benefits and the employer would pay the remaining 

quantity in wages. In addition, it extended the program that helps to integrate unemployed persons 

in the labor market18 to all individuals aged at least forty-five who have been unemployed for one 

month and to people with disabilities, among others.  

 

In 2007 the incentives to retire later than age sixty-five were further increased providing an 

additional three percent, instead of the two percent agreed in 2002. Moreover, in order to have 

access to an old-age pension the individual must have contributed for at least two out of the last 15 

years and the proportional part related to the extra monthly salaries will not be taken into account 

when computing the number of contributed years. On the other hand, the 8% penalty applied to 

early retirees between the ages of 60 and 65 was reduced to 6-7.5%, depending on the number of 

years contributed, for those individuals with 30 years of contributions. In addition, the contributions 

for unemployed workers older than fifty-two were increased so that they would receive a higher old-

age pension when retiring.  

 

                                                           
18

 This program is called Contrato de Integración (Integration Contract). 
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Last, in 2011 a new reform was introduced which gradually moved (from 2013 until 2027) the 

normal retirement age from 65 to 67 depending on the age of the individual as well as on the 

number of years and months of contributions accumulated during his/her labor market career. 

However, as this last reform is introduced after the end of our sample period, we do not enter into 

the details of the policy change. Similarly, the amount an individual receives from UI after the first 

six months was reduced from sixty to fifty percent of previous earnings in 2012.  

 
Table 2. Main reforms since 1980 of the disability insurance, old-age and unemployment 
systems in Spain 

1984 Introduction of temporary contracts. 
Introduction of unemployment assistance (UA) benefits (non-contributory). 
Special provision for workers aged 55+; they can receive UA until retirement if comply with 
requirements to get old-age pension (except age requirement). 

1985 The terms of eligibility for disability pensions are tightened 
Increased the minimum mandatory annual contributions from 8 to 15. 
The number of contributive years used to compute the pension increases from 2 to 8. 
Several early retirement schemes are introduced; Partial retirement and special retirement at 
age 64. 

1989 Special scheme of UA (permanent until retirement) extended to workers 52+. 

1990 Introduction of a means-tested non-contributory disability pensions for peopled aged 65+ and 
for disabled people aged 18+ who satisfy residency requirements. 

1997 Stricter control of sickness status, reduction of long-term sickness benefit level, usual 
occupation replaces own job assessment. 
Permanent disability pensions individuals 65+ are converted to old-age pensions. 
New INSS disability assessment team to assess permanent disability instead of the GP. 
Entitlement to non-contributory benefits is not lost if working, and can be collected if losing 
the job. 
The number of contributive years used to compute the pension increases from 8 to 15 
(progressively by 2001). 
The formula for the replacement rate is made less generous. 
The 8% penalty applied to early retirees between the ages of 60 and 65 is reduced to 7% for 
individuals with 40 or more contributory years. 
Introduction of a new permanent contract with reduced severance payments targeted to 
certain population groups. 
Lower social security contributions for employer’s for the first two years if one of these new 
permanent contracts was signed. 

1998 Possibility of doctors from INSS and mutual insurance companies to review the health 
situation of beneficiaries.  

2001 Broaden the 1997 labor market reform;  
Extension of new permanent contract of 1997 to more population groups. 
Suppression or reduction of social security contributions to support permanent employment 
for certain groups of the population.  

2002 Early retirement only from age 61. 
Impulse partial retirement; possible to combine it with work. 
Unemployed aged 61 can retire if contributed for 30 years and the previous 6  months 
registered in employment offices. 
Incentives to retire after age 65. 
Individuals aged 52+ can combine unemployment benefits with a job. 
Extension of group of individuals that can benefit from the “integration contract” (program to 
help integrate the unemployed into the labor market). 

2004- Improve monitoring and control of sickness leave with new INSS tool.  
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2005 Possibility to combine non-contributory disability with some earnings.  

2007 Minimum contributory period to access permanent disability is reduced for young workers. 
The formula to calculate the regulatory base of the DI benefit gets closer to the formula for 
old-age pensions 
15 “effective” contributory years are used to calculate the old-age pension. 
Reduction from 8% to 7.5% of the per-year penalty applied to early retirees between 60 and 
65 for individuals with 30 contributory years. 
Broaden incentives to stay employed after age 65. 
Increase contributions made by the social security administration for individuals receiving the 
special scheme of UA for 52+ (they will receive a higher old-age pension when retiring). 

2011 Gradual increase (from 2013 until 2027) of the normal retirement age from 65 to 67 
depending on the age of the individual as well as on the number of years and months of 
contributions accumulated during his/her labor market career 

2012 The amount an individual receives from UI after the first six months is reduced from 60% to 
50% of previous earnings 

 

3. Empirical approach 

3.1. Pathways to Retirement 

We use retrospective information available in the second quarter of the EPA regarding the labor 

status of individuals in the previous year to investigate which are the pathways used to leave the 

labor market in Spain. We calculate the percentage that transit from employment to each of the 

status of interest. This is shown in Figure 6. Unfortunately, the retrospective information does not 

distinguish between the different jobless status, which would have allowed us to identify the 

individuals that transit from unemployment or disability into retirement. 

The share of individuals that leave employment and transit into unemployment is higher among the 

relatively younger individuals than among the older groups (50% of men aged fifty-five-to-sixty that 

leave employment and transit to one of the status of interest go to unemployment compared to 20% 

among men aged sixty-to-sixty-four). Disability insurance is the route less used to leave the labor 

market among older workers.  
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Figure 6. Outflows from Employment into unemployment, disability and old-age. Men 55-59. 

Men 55-59 

 
Men 60-64 

 
 

Note: own elaboration using data from the Spanish Labor Force Survey 

 

3.2. Option Value Calculations 

In this section we describe the incentive measures used as well as the necessary assumptions. 

3.2.1 SS incentives measures 
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For a (representative) worker of age a, following Gruber and Wise (1999), we define Social Security 

Wealth (SSW) in case of retirement at age h≥a as the expected present value of future pension 

benefits 

1

SSW ( ).
S

h s s

s h

B h
 

   

Here S is the age of certain death, 
s a

s s   , with   denoting the pure time discount factor and 

s  the conditional survival probability at age s for an individual alive at age a, and ( )sB h  the 

pension expected at age 1s h  in case of retirement at age s. Given SSW, we define the Option 

Value (OV) as follows: 

 OV max , 1, ,a h h aV V h a R    , 

where 

 
1 1

( )
h S

h s s s s

s a s h

V W kB h



 
   

    

and s are the survival probabilities, S is age of (certain) death and W stands for earnings. We have 

imposed that  =.97, =0.75 and k=1.5. The conditional survival probabilities are obtained from 

INE(2010). Note that future benefits include spouse and survival benefits. 

3.2.2 Assumptions made in incentives calculus 

We have computed social security incentive measures (SSW and OV) for the sample of individuals in 

SHARE 2004-2011. In order to compute the above incentives the basic ingredients are wages 

(contribution histories) and family characteristics. Since SHARE does not provide accurate wage 

histories we match individuals in SHARE to average wage histories in the Muestra Continua de Vidas 

Laborales 2011 (MCVL2011).19  

From every year-of-birth, education and gender cohort in the ECVL2011 sample we construct the 

median wage distribution in the period 1981-2011. For example for the group of individuals born in 

1940, we recover covered wages from age 41 to 70. In general for individuals born in year j we 

recover wages from ages 1981 to 2011. Then we predict backwards and forwards in order to obtain 

a complete year of birth-gender-region wage profiles in the 20-70 age range. Wage profiles are 

projected assuming 1% real growth if no information (with 2% inflation after 2012). However, for 

ages 59 onwards we assume a 0 wage growth.      

                                                           
19

 See the appendix for a description of this administrative database. 
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As regards family characteristics, we use the information in SHARE regarding marital status. In 

addition, for both men and women, we assume that starting at age 55 and until a person reaches 65, 

there are three pathways into retirement: unemployment benefits for individuals older aged at least 

52 (UB52+), disability insurance (DI) and early retirement (ER). At each particular age, the individual 

has an age-specific probability of going into retirement using any of these three programs. However, 

we have to take into account the following two restrictions: (a) a person has no access to the ER 

program before age 61; and, (b) after age 61, a person cannot claim UB52+ and can only claim ER or 

DI benefits. 

Figure 7 plots the average OV for the three pathways considered (old age, unemployment and 

disability) by gender. In all cases it is clear that the average OV is positive and decreasing with age, 

getting close to 0 as individuals approach sixty-five, as the incentives provided by the Spanish system 

to keep working beyond sixty-five are very low (see Jiménez-Martín and Sanchez-Martín, 2007). We 

see that both for men and women, the ranking in average OV among retirement pathways remains 

constant, i.e., at any age, the average OV for disability benefits is lower than the average OV for 

unemployment benefits, whilst the larger value is for the average OV for old-age retirement 

benefits.  

Figure 7. Average OV for different pathways, by gender. 
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Figure 8. Average OVs for different pathways, by educational attainment, Males. 

 

Figure 9. Average OVs for different pathways, by educational attainment, Females. 

 

We find that there is a clear gradient in the average OVs by educational attainment, as the OV for 
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closer to the normal retirement age for males, and at ages sixty and above for females. In contrast, 

there are no differences in the average OV for individuals with low and medium educational 

attainment. In addition, the educational gradient is largest for unemployment benefits, implying that 

the gains from waiting are larger for educated individuals. This is no surprising since these 

individuals are less affected by incentives at the early retirement ages (for example, minimum 

pension incentives as pointed in Jiménez-Martin and Sanchez-Martín, 2007). 

 

3.3. Weighting the Pathways 

In the previous subsections we have seen that individuals in Spain use three different pathways to 

leave the labor market. Moreover, although the incentives to keep working in all cases decrease with 

age, the magnitude differs depending on the pathway used. Ideally, we would like to know how 

much weight an individual gives to each of the different possibilities, and use those to compute the 

financial incentives that he/she faces. However, the amount of information required for such a 

calculation may be very high and the assumptions needed very strong. 

Instead, what we do is to impute to each observation the probability that each of the pathways (DI, 

unemployment or old-age benefits) is a realistic option. These probabilities will then be used as 

weights in combining the paths into one option value number. We compute these probabilities using 

a set of exogenous characteristics of the individual. In particular, we use data from MCVL2011 and 

compute for the population aged 50-64 the share that is receiving, in any given year, DI benefits, 

Unemployment benefits or Old-Age benefits. We calculate the probabilities separately by gender, 

year and skill level. 

These probabilities are reported in Figure 10. We can see that the main difference between 

individuals with different educational attainment is related to the probability of being unemployed. 

Individuals with the lowest education (or skill level) are the ones with the highest probability of 

becoming unemployed in this age range. The administrative data also show that individuals in the 

highest skill level have the highest probability of being in the old-age benefits system, although the 

difference with respect to the other two groups is rather small. Last, the probability of being in DI is 

very similar for individuals in the medium and low skill level and slightly lower for the highest skill 

group. 
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Figure 15. Pathways probabilities by year and skill level for men 50-64. 

 

Note: own elaboration using data from the Muestra Continua de Vidas Laborales (Spanish Social Security 

administrative data, see the appendix for details). 

We then re-scale these probabilities to one, and assign them to each of our individuals in our sample 

of analysis. We can think of this as an IV estimate of the probability, or the weight the person might 

assign to each of the possibilities.  

The inclusive OV measure is therefore similar to the OV for unemployment benefits. This is due to 

two reasons. First, a large share of the population aged fifty-to-sixty-four in Spain uses 

unemployment insurance as a retirement scheme, and therefore, this is the scheme that may 

provide the largest incentives. Second, the OV for unemployment benefits lies in between old-age 

retirement benefits and disability benefits.      

3.5. Health index and health quintiles 

We construct a single health index using a large set of variables available in the Survey of Health and 

Retirement in Europe (SHARE) similar to Poterba et al (2010). We use principal component analysis 

with all the observations and waves available. Notice that we exclude wave 3 as it does not contain 

health information.   

 

Table 3 shows the factor loadings of the set of variables included in our synthetic health indicator. 

We see that the factor loading of all the variables have the correct sign. The variables with higher 

factors are those that capture whether the individual has difficulties with the (instrumental or basic) 
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Table 3. The PVW 1st principle component index for Spain. 

Variable Factor loading 

Difficulty walking 100 meters 0.2737 

Difficulties lifting or carrying weights over 100 pounds/5 kilos 0.3011 

Difficulties pulling or pushing large objects 0.2938 

Difficulty with an ADL (0 if no limitations; 1 if 1 or more limitations) 0.2826 

Difficulty climbing stairs 0.3066 

Difficulties stooping, kneeling, or crouching 0.3045 

Difficulties getting up from a chair 0.2919 

Self-reported health fair or poor 0.2594 

Difficulties reaching or extending your arms above your shoulder 0.2514 

Doctor has ever told you have arthritis, including osteoarthritis, or rheumatism 0.2007 

Difficulties sitting two hours 0.2255 

Difficulties picking up a small coin from a table 0.1828 

Pain in back, knees, hips or any other joint at least during the past six months 0.1952 

Heart trouble or angina or chest pain during exercise at least for the past six 
months 

0.1345 

Hospital stay 0.1202 

Home care 0.0884 

Doctor visit 0.07 

Ever experience psychological problems 0.0938 

Doctor has ever told you have a stroke or cerebral vascular disease 0.0925 

Doctor has ever told you have high blood pressure or hypertension 0.119 

Doctor has ever told you have a chronic lung disease such as chronic bronchitis 
or emphysema 

0.0899 

Doctor has ever told you have diabetes or high blood pressure 0.0947 

BMI 0.0844 

Nursing home stay 0.0305 

Doctor has ever told you have cancer or malignant tumour, including 
leukemia or lymphoma, but excluding minor skin cancers 

0.036 

Observations 7,480 

% Total variance explained 24.30% 

Note: Values based on SHARE data for 2004, 2006 and 2010 

We transform the health index so higher values are associated with better health. Then, we estimate 

for each individual in the SHARE sample his/her percentile in the health distribution. Figure 11 plots 

the mean percentile of the health index by age and gender. It shows that, as expected, there is a 

decreasing age trend in the average percentile of health index.  In addition, at any age the average 

percentile among females is lower than the average percentile among males.  
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Figure 11. Mean percentile of health index by age and gender. 

 

Note: We have used the entire Spanish SHARE sample from waves 1, 2 and 4 to calculate the health index 
and percentiles 

 

There are important differences in the characteristics of individuals in the different health quintiles. 

Table 4 shows descriptive statistics by health quintile for all individuals aged 50-64 in our 

constructed database (see results section and Appendix for data description). The group of 

individuals in worst health is characterized by having the largest share of older females with primary 

education at most. In addition, the share of employed individuals is lower than in the other quintiles, 

while the share of disabled is much larger. It is worth noticing that while almost twenty percent of 

the individuals in the lowest health quintile claim to be receiving disability benefits, less than six 

percent of those in the second health quintile are on DI. There are not large differences in the 

average value of the inclusive OV, and they can be due to age differences.    

Table 4. Descriptives by health quintiles. 

 Health Quintile 

 1st 
(worst health) 

2nd 3rd 4th 
5

th 

(best health) 

Male 0.281 0.369 0.425 0.512 0.570 

Age 58.6 58.2 57.3 56.8 56.4 

Less High School 0.666 0.557 0.427 0.372 0.361 

High School 0.291 0.377 0.464 0.458 0.472 

 College 0.042 0.066 0.109 0.170 0.167 

Employed 0.189 0.337 0.450 0.586 0.639 

Unemployed 0.049 0.069 0.064 0.079 0.069 

Retired 0.401 0.376 0.374 0.253 0.155 

Disabled 0.187 0.059 0.046 0.011 0.012 

OV Inclusive 17,444 17,025 17,911 18,442 18,372 
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Note: The sample used to estimate shares of individuals in unemployment, retirement or disability is smaller as it was not 

always possible to identify the exit route for those individuals who stopped working between SHARE waves. 

Figures 12 and 13 present the percentage of individuals in each social security program by health 

quintile for men and women aged 55-64 respectively. As the results in table 4 showed, individuals in 

the worst health quintile are more likely to be disabled. However, figures 12 and 13 also show that 

the percentage of individuals in disability has increased for the other health quintiles in 2011 

presumably as a result of the economics crisis. This is particularly important for women and for the 

second and third health quintiles.  

 

Figure 12. Percentage of individuals in each social security program by health quintile. Men aged 

55-64. 

 

Note: own elaboration using data from SHARE 

Figure 13. Percentage of individuals in each social security program by health quintile. Women 

aged 55-64. 

 

Note: own elaboration using data from SHARE 
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Following with this evidence, figure 14 plots the percentage of individuals aged 50-64 in DI for each 

health quintile and education level. Again, we observe that participation in DI is highly concentrated 

among those who report having very bad health. In fact, the percentage if individuals in DI for health 

quintiles other than the worst one is very low with the exception of men with a lower educational 

level. 

 

Figure 14. DI participation rate for men and women at ages 50-64 by health quintile and 

education. 

 

Note: own elaboration using data from SHARE 

Last, Figure 15 shows that, although employment rates are generally higher for men than for 

women, both genders exhibit a similar pattern of employment by health quintile with those in best 

health having the highest employment rates while those in worst health having the lowest 

employment rates. The only exception to this pattern is for men aged 60-64 for which the highest 

employment rate is reported for those in the fourth health quintile. 

Overall, we see that our health index measure captures reasonably well the well-known established 

facts with respect to the association of health, and employment rates, DI participation as well as 

education. In addition, it suggests that DI benefits in Spain are concentrated among those in worst 

health providing some evidence that the program is well-targetted.  
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Figure 15. Employment rates for men and women at ages 60-64 by health quintile. 

 

Note: own elaboration using data from SHARE 

 

4. Results 

 

We use the Spanish subsample from the Survey of Health and Retirement in Europe (SHARE) to test 

what is the effect of financial incentives and health on transitions into retirement. We select the 

population aged 50 to 64 (considering retirement at 65) that respond at least to two waves, and use 

an extensive definition of retirement that also includes unemployment and disability as we have 

shown that these are also routes into retirement for the Spanish case. We combine retrospective 

employment information available in waves two and four, with job episodes from SHARE life to 

construct a yearly panel from 2004 to 2010. We detail the procedure used in the appendix. We 

select individuals who are working at t, and look at the probability that they are non-employed in 

t+1. Our final sample contains 1,682 observations for 451 individuals. 

We use a series of probit models to estimate the probability of retirement as a function of the OV-

inclusive measure, the health status measured in health quintiles and a set of socio-demographic 

characteristics. Table 5 summarizes the results. The effect of the OV-inclusive measure has always 

the expected negative sign, i.e., the larger the value of continuing working, the lower the probability 

of retirement, although it is not significant. The magnitude and significance of the effect are not 

affected by the specification of age (linear or age dummies), the health specification (health quintiles 

or continuous health index) or the inclusion of further covariates.  
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The sign of the effect of the rest of the variables is as expected. In particular, individuals in better 

health are less likely to stop working, although the difference is not statistically significant between 

individuals in the second lowest health quintile and individuals in the lowest quintile (omitted 

group). We see that individuals in all the other groups are at least 5.8 percentage points less likely to 

retire compared to individuals in poorest health.  

 

Table 5. Effect of Inclusive OV on Retirement 

 
Specification 

 
(1) (2) (3) (4) (5) (6) (7) (8) 

OV Inclusive 
-0.020 
(0.017) 

-0.008 
(0.015) 

-0.018 
(0.020) 

-0.005 
(0.017) 

-0.023 
(0.017) 

-0.011 
(0.016) 

-0.021 
(0.020) 

-0.009 
(0.018) 

 
[-0.014] [-0.006] [-0.012] [-0.004] [-0.016] [-0.008] [-0.015] [-0.006] 

Health 2 
(Second 
lowest) 

-0.040 
(0.027) 

-0.040 
(0.026) 

-0.046* 
(0.027) 

-0.045* 
(0.026)     

Health 3 
-0.063** 
(0.026) 

-0.062* 
(0.025) 

-0.059** 
(0.027) 

-0.058** 
(0.026)     

Health 4 
-0.102*** 

(0.024) 
-0.096*** 

(0.024) 
-0.101*** 

(0.025) 
-0.094*** 

(0.025)     

Health 5 
-0.085*** 

(0.025) 
-0.079*** 

(0.025) 
-0.085*** 

(0.026) 
-0.078*** 

(0.026)     

Health Index 
    

-0.001*** 
(<0.001) 

-0.001*** 
(<0.001) 

-0.001*** 
(<0.001) 

0.001*** 
(<0.001) 

Age(linear) 
0.010*** 
(0.003)  

0.010*** 
(0.003)  

0.010*** 
(0.003)  

0.010*** 
(0.004)  

Age dummies 
 

X 
 

X 
 

X 
 

X 

Male 
  

0.008 
(0.017) 

0.008 
(0.016)   

0.009 
(0.017) 

0.009 
(0.017) 

Married 
  

0.018 
(0.017) 

0.019 
(0.021)   

0.018 
(0.021) 

0.019 
(0.021) 

Educ: High 
School   

-0.011 
(0.018) 

-0.011 
(0.017)   

-0.010 
(0.018) 

-0.009 
(0.018) 

Educ: College 
  

-0.041* 
(0.022) 

-0.045** 
(0.021)   

-0.039* 
(0.022) 

-0.043** 
(0.021) 

# 
Observations 

1,682 1,682 1,633 1,633 1,682 1,682 1,633 1,633 

Mean Ret. 
Rate 

0.108 0.108 0.109 0.109 0.108 0.108 0.109 0.109 

Mean of OV 18,309 18,309 18,256 18,256 18,309 18,309 18,256 18,256 

Std. Dev OV 6,982 6,982 6,989 6,989 6,982 6,982 6,989 6,989 

Note: Coefficients are average marginal effects of a 10,000 unit change in OV from probit models. Standard 
errors are shown in parentheses. The effect of one standard deviation change in OV is shown in brackets (this 
is estimated as the effect of increasing inclusive OV from the current value – 0.5 std. dev to the current value 
+0.5 std dev).   

 

As it has been found in many studies for the Spanish case (see for example Jimenez-Martin and 

Sanchez Martin, 2007), the hazard of retirement is lower for individuals with at least high school 

education compared to individuals with lower educational attainment. Results show that individuals 

with a high school degree are around one percentage point less likely to retire compared to 



32 

individuals with primary education at most, although these differences are not statistically 

significant. Last, individuals with college are around four percentage points less likely to retire 

compared to individuals with less than high school.  

 

Figure 16 shows actual versus predicted retirement rates by age for both men (panel A) and women 

(panel B) and predicted survival rates for men (panel C) and women (panel D). The figures are based 

on estimates from specification (4) in table 5. The predicted hazard and survival curve rate are closer 

to the actual ones for males compared to females. This is not surprising because we have fewer 

observations for female, so as the observed behavior is much more noisy. For example only 35 

women in our sample workers are aged at least sixty-three. 

 

Figure 16. Actual vs. predicted retirement hazard and survival by gender. 
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Table 6 shows similar results where OV-Inclusive has been substituted by the percent gain in utility 

units from delaying retirement, i.e., the utility gain from waiting to retire at the optimal date scaled 

by the utility available by retiring today. We have computed this measure as follows: 

 

%Gain =                                     

 

The results are similar to those shown before. They are robust to the age-specification and the 

inclusion of further controls.   

 

Table 6. Effect of % Gain in Inclusive OV on Retirement. 

 
Specification 

  (1) (2) (3) (4) 

% Gain in OV 
-0.044 
(0.046) 

-0.042 
(0.038) 

-0.033 
(0.054) 

-0.036 
(0.046) 

Linear Age X 
 

X 
 Age Dummies 

 
X 

 
X 

Health Quintiles X X X X 

Other Xs 
  

X X 

# of Observations 1,682 1,682 1,633 1,633 

Mean Ret. Rate 0.108 0.108 0.109 0.109 

Mean of % Gain in OV 0.812 0.812 0.804 0.804 

Std. Dev. of % Gain in OV 0.342 0.342 0.338 0.338 

Notes: 
    1) Models are the same as models 1-4 on Table 5. 

2) Coefficients are average marginal effects. Standard errors are shown in parentheses. 

 

 

As discussed above, there are large differences in the characteristics of individuals in the different 

health quintiles. In addition, we have seen that those in best health are less likely to retire. Figure 17 

shows the predicted hazard rate for each health quintile by gender. Hazard rates are constructed 

using estimates from specification (3) shown in Table 5 that includes age linearly. The differences in 

predicted hazard rates between health quintiles are larger for males compared to females. Males in 

the two lowest health quintiles have a lower probability of retirement at any age compared to males 

in the highest two health quintiles. Males in the second lowest quintile have the same hazard of 

retirement as those in worst health until age fifty-nine, but the hazard of retirement in the lowest 

quintile becomes higher compared to all the other health quintiles after age sixty.   
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Figure 17. Predicted hazard rate by health quintile and gender. 

 

 
 

 

 

Differences in health status may not only explain differences in the hazard of retirement but, in 

addition, individuals may react differently to changes in the financial incentives depending on their 

health status. It is not possible to get a priori any theoretical predictions as the health level may be 

an important determinant of several of the parameters that enter in the OV, as future string of 

income, the marginal disutility of labor, change in preferences or the adjustment of the survival 

probabilities (Erdogan-Ciftci et al, 2011).   

In order to test this hypothesis, we further estimate the previous models separately for each of the 

five quintiles. We show only models that include a linear age-specification, as the small number of 

observations in each of the subsamples prevents us from including age dummies. However, we 

would expect results not to be sensitive to this choice based on previous results (as shown in Table 

5). Table 7 shows results when the Inclusive OV is included and Table 8 when the %Gain is included.  
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In general, we see that the magnitude of the effect is robust to the inclusion of further controls. The 

differences by health quintile reveal an interesting pattern. We find that only individuals in the 

lowest health quintile respond to financial incentives. These results suggest that an increase of 

10,000 units decreases the probability of retirement by twelve percentage points among individuals 

in the lowest health quintile, while an increase of one standard deviation increase in the OV-

inclusive measure decreases the probability of retirement by about 8.5 percentage points.  

 

Table 7. Effect of Inclusive OV on Retirement by Health Quintile. 

 
# of Obs Mean Mean Std. Dev. Specification 

    Ret. Rate of OV of OV (1) (3) 

OV: Lowest Quintile 
(Worst health) 

337 0.184 16,604 6,878 
-0.122*** 

(0.044) 
[-0.084] 

-0.129*** 
(0.048) 
[-0.090] 

 
      

OV: 2nd Quintile 
 

339 0.121 18,512 6,987 
0.049 

(0.036) 
[0.034] 

0.039 
(0.042) 
[0.028] 

 
      

OV: 3rd Quintile 334 0.102 18,358 6,749 
-0.044 
(0.044) 
[-0.030] 

-0.024 
(0.052) 
[-0.016] 

       

OV: 4th Quintile 342 0.056 19,916 7,126 
0.002 

(0.031) 
[0.002] 

0.023 
(0.033) 
[0.016] 

       

OV: Highest Quintile 
(Best Health) 

330 0.076 18,128 6,794 
0.005 

(0.035) 
[0.003] 

-0.002 
(0.038) 
[-0.001] 

       Linear Age 
    

X X 

Other Xs  
     

X 

Notes: 

1) Models are the same as models 1 and 3 on Table 5, but are estimated separately by health quintile; 

each coefficient on the table is from a different regression. 

2) Coefficients are average marginal effects of a 10,000 unit change in OV from probit models. Standard 

errors are shown in parentheses. The effect of one standard deviation change in OV is shown in 

brackets (this is estimated effect as the effect of increasing inclusive OV from the current value – 0.5 

std. dev to the current value +0.5 std dev) 
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Table 8. Effect of % Gain on Retirement by Health Quintile 

 
# of Obs Mean Mean Std. Dev. Specification 

    Ret. Rate of % OV of % OV (1) (3) 

OV: Lowest Quintile 
(Worst health) 

337 0.184 0.704 0.307 
-0.334** 
(0.135) 

-0.393*** 
(0.144) 

 
      

OV: 2nd Quintile 
 

339 0.121 0.819 0.327 
0.305 

(0.513) 
0.078 

(0.115) 

 
      

OV: 3rd Quintile 334 0.102 0.813 0.366 
0.033 

(0.103) 
0.059 

(0.135) 

       

OV: 4th Quintile 342 0.056 0.894 0.351 
-0.036 
(0.086) 

0.001 
(0.106) 

       
OV: Highest Quintile 
(Best Health) 

330 0.076 0.827 0.331 
-0.007 
(0.088) 

0.036 
(0.104) 

       Linear Age 
    

X X 

Other Xs  
     

X 

Notes: 

1) Models are the same as models 1 and 3 on Table 6, but are estimated separately by health quintile; 

each coefficient on the table is from a different regression 

2) Coefficients are marginal effects. Standard errors are shown in parentheses.  

 

 

We further explore the relationship between the Inclusive OV and health, estimating the same 

model as the one shown in table 7 but including interactions between the Inclusive OV and the 

health index. The marginal effects are shown in table 9. The conclusion one would draw from these 

results is that there are no differences in the effects of the OV-inclusive for individuals with different 

values of the health index. However, the small magnitude and significance of the interaction shown 

in Table 9 is due to the fact that only individuals in the lowest health quintile are affected by changes 

in OV-Inclusive, as shown in Tables 7 and 8.  

We have argued that there are some differences in the hazard rates by educational attainment. 

Figure 18 shows the predicted hazard rate for each of the educational groups by gender. Hazard 

rates are constructed using estimates from specification (3) shown in Table 5 that includes age 

linearly. The results show that less educated males are more likely to retire after the age of sixty (by 

the time the retirement program becomes available), while those with secondary education have 

the highest hazard rate at lower ages (by the time the disability program and the unemployment 

program are the only options). An educational gradient appears among females older than fifty-five 

and the differences in hazard rates widen with age.   
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Table 9. Effect of Inclusive OV on Retirement with Health Index interaction 

 
Specification 

 
(1) (2) (3) (4) 

OV Inclusive 
-0.055 
(0.035) 

-0.024 
(0.032) 

-0.059 
(0.036) 

-0.026 
(0.033) 

Health Index 
-0.002*** 

(0.001) 
-0.002** 
(0.001) 

-0.002*** 
(0.001) 

-0.002** 
(0.001) 

OV*Health Index 
<0.001 

(<0.001) 
<0.001 

(<0.001) 
<0.001 

(<0.001) 
<0.001 

(<0.001) 

Linear Age X 
 

X 
 Age dummies 

 
X 

 
X 

Other Xs 
  

X X 

Number of observations 1,682 1,682 1,633 1,633 

Note: Coefficients are average marginal effects of a 10,000 unit change in OV from probit models. Standard 
errors are shown in parentheses. The effect of one standard deviation change in OV is shown in brackets (this 
is estimated as the effect of increasing inclusive OV from the current value – 0.5 std. dev to the current value 
+0.5 std dev).   

 

 

Figure 18. Predicted hazard rate by educational attainment and gender. 
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We estimate both the effect of inclusive OV and the percent gain on retirement by each of the three 

educational groups. The results are shown in Tables 10 and 11. The results show that although the 

magnitude of the effect is larger among more educated individuals, it is never statistically significant.    

 

Table 10. Effect of Inclusive OV on Retirement by Education Group. 

 
# of Obs Mean Mean Std. Dev. Specification 

    Ret. Rate of OV of OV (1) (3) 

OV: Less than high 
school 

600 0.137 16,837 7,030 
0.016 

(0.035) 
[0.011] 

0.008 
(0.034) 
[0.066] 

       

OV: High school 747 0.104 17,719 6,028 
-0.017 
(0.029) 
[-0.010] 

-0.024 
(0.030) 
[-0.014] 

 
      

OV:  College 286 0.063 22,639 7,511 
-0.043 
(0.033) 
[-0.033] 

-0.050 
(0.035) 
[-0.038] 

Linear Age 
    

X X 

Other Xs  
     

X 

Note:  
1) Models are the same as models 1 and 3 on Table 5, but are estimated separately by education group; 

each coefficient on the table is from different regression.  
2) Coefficients are average marginal effects of a 10,000 unit change in OV from probit models. Standard 

errors are shown in parentheses. The effect of one standard deviation change in OV is shown in 
brackets (this is estimated as the effect of increasing inclusive OV from the current value – 0.5 std. 
dev to the current value +0.5 std dev).   

 

 

Table 11. Effect of Gain on Retirement by Educational attainment. 

 
# of Obs Mean Mean Std. Dev. Specification 

    Ret. Rate of % OV of % OV (1) (3) 

OV: Less than high 
school 

600 0.137 16,837 7,030 
-0.041 
(0.101) 

-0.016 
(0.096) 

       

OV: High school 747 0.104 17,719 6,028 
0.023 

(0.079) 
-0.019 
(0.087) 

 
      

OV:  College 286 0.063 22,639 7,511 
-0.096 
(0.082) 

-0.090 
(0.095) 

       
Linear Age 

    
X X 

Other Xs  
     

X 

Notes: 

1) Models are the same as models 1 and 3 on Table 6, but are estimated separately by health quintile; 

each coefficient on the table is from a different regression 

2) Coefficients are marginal effects. Standard errors are shown in parentheses.  
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5. Conclusions 

This paper investigates the role of financial incentives and health in the retirement behavior of 

Spanish workers. We shed light on the different pathways that individuals choose to leave the labor 

market, and incorporate the incentives from the different systems (disability insurance, old-age 

retirement scheme and unemployment insurance) in one single measure.  

We use data from the Spanish sample of the Survey of Health and Retirement to model transitions 

out of employment. In general, although we find the expected sign in incentive variables, they are 

not significant. This is likely due to insufficient variability of simulated incentive indicators caused by 

the impossibility to construct individual wage profiles. Still we are able to offer support for some 

interesting conclusions. For example we show that the effects of the incentives from the different 

social security schemes on employment behavior seem to be concentrated among individuals in 

worst health, while all the other groups seem not to be affected.  In addition, health status plays an 

important role explaining transitions out of employment as individuals in the worst health quintile 

are twice as likely to retire compared to individuals in the best health quintile. 

In order to better understand the incentives provided by the different schemes, we provide a set of 

simulations in which we assume that individuals can only access one of the social security programs. 

The simulations show that there are small differences in the number of years a person would work if 

faced by different types of programs. This should not cause any surprise because there are small 

differences in the level of incentives provided by the various programs available to individuals in 

Spain.  
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Appendix 

A. The Database Muestra Continua de Vidas Laborales (Continuous Sample of Working Lives) 

The Continuous Sample of Working Lives (“Muestra Continua de Vidas Laborales”, MCVL) is a 

microeconomic dataset based on administrative records provided by the Spanish Social Security 

Administration. Each wave contains a random sample of 4% of all the individuals who had 

contributed to the social security system (either by working or being on an unemployment scheme) 

or had received a contributory pension during at least one day in the year the sample is selected. For 

these workers, the database contains the complete labor market and contributory benefits history 

since they entered the labor market for the first time.   

There is information available on the entire employment, unemployment and pension history of the 

workers, including the exact duration of employment, unemployment and disability or retirement 

pension spells, and for each spell, several variables that describe the characteristics of the job or the 

unemployment/pension benefits. There is also some information on personal characteristics such as 

age, gender, nationality and level of education.  

 

B. Construction of yearly panel using SHARE 

We first use waves 1, 2 and 4 of SHARE. We identify all transitions between waves using 

retrospective information about all employment and unemployment spells, as well as transitions 

into retirement available in waves 2 and 4. We complement these transitions with information from 

SHARE life. In order to impute the date of interview (relevant for transitions and age at wave) we 

assume that the individual is interviewed in the same month as in the last wave in which he/she is 

observed.  

We estimate health percentiles using information from waves 1, 2 and 4 and compute individual 

average annual growth rates to impute changes in health between waves.  

Education, date of birth and gender do not vary over time, and therefore information from existing 

waves can be used.     

 




