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1 Introduction

Driven by demographic pressure many countries around the world have reformed their pension

systems in recent decades. These reforms changed the rules that apply to individuals and, thus, the

incentives for retiring. Standard models of labor supply and retirement assume that individuals

decide between working and retiring on the basis of the financial incentives embedded in the pension

system. The implicit assumption is that decision makers have full knowledge of these incentives, and

that they will immediately update their information set when a change in pension rules is legislated.

But do workers actually have accurate information about pension rules? And how important is

workers’ knowledge of pension rules in shaping their retirement decisions?

Calculating prospective pension income can be complicated. The measures of pension incentives

that have been typically used by economists interested in studying older workers’ labour supply

elasticities involve the trade-off between what could be earned in terms of labour and pension income

by postponing retirement, and what would be lost in terms of present value of future pension benefits.

These calculations involve knowledge of a great number of institutional details and expectations

about the future income and taxation.1 Things are complicated further if pensions rules change due

to reforms. If individuals are not well informed, they might realize too late that a change in pension

rules has occurred; and even if they are well informed, it might take some time to fully internalize the

new rules. Furthermore, continuous changes in pension rules might affect individuals’ trust that next

governments will stick to the new rules. This, in turn, might affect individual expectations formation

and the extent to which people keep informed about new policies.

This has important consequences because individuals might make suboptimal decisions. In

particular, they might fail to take optimal saving or retirement decisions, if they missestimate their

eligibility age or the amount of pension benefits they will receive. Second, individuals’ limited or

1There usually are several pathways leading to retirement that should be taken into consideration. Examples are retirement
through an old-age pension or a pension for individuals with a long contribution history, unemployment, disability. For each
of these pathways, many details are required in order to calculate pension incentives, for instance eligibility age, number of
years of contributions required to be eligible, taxes on pension income and the pension benefit formula defined in the law. The
trade-off between retiring or continue working further involves knowledge of the expected income in case of prolonged work,
net of taxes and contributions. Finally, different type of workers might be subject to different rules. See for example the book
Social Security Programs and Retirement around the World: Micro-Estimation (2004) edited by Jonathan Gruber and David
Wise.
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incorrect knowledge of pension rules might undermine the policies’ effectiveness. The recent wave

of pension reforms have had the explicit main purpose of increasing the average effective age of

exit from the labor market. While data show that reforms are being successful in this respect, the

question remains whether their objective is being realized to its full potential. On average in most

OECD countries the exit age from the labor force is still well below the statutory retirement age (see

OECD (2017)). Last but not least, Fornero and Lo Prete (2019) show that the probability of becoming

reelected after a major pension reform is higher, if individuals are financially literate. They take this

as evidence, that public support for critical pension reforms is higher if individuals are well informed.

In this paper we investigate how individuals adjust their retirement expectations and behavior in

response to new pension rules. We exploit the variation in rules regarding the pension ages which

were reformed in many European countries in the last years. The econometric challenge of studying

how individuals’ knowledge of pension rules shape their labor force participation is reverse causation:

well-informed individuals might take certain labor supply decisions in reaction to changes in pension

incentives, and workers who wish to retire might acquire more information about pension rules.

Therefore, by regressing labor force participation on a measure of pension knowledge, one would

not be able to separate information gathering from labor-supply decisions making. Furthermore,

pension knowledge might be endogenous to individuals’ unobserved characteristics. To the best of

our knowledge, this is the first study that is able to show the causal link between individuals’ pension

knowledge and their labor supply decisions.

More in detail, this study exploits time as well as cross-country variation in pension regulations by

using longitudinal observations from the Survey of Health Aging and Retirement in Europe (SHARE),

matched with external policy data on pension eligibility ages collected by the authors. Overall, we

have a sample size of almost 30,000 individuals, within seven countries that experienced at least one

pension reform that modifies retirement ages in the years from 2004 to 2015. Due to the timing and

scope of the reforms, not all individuals are treated. Furthermore, affected individuals are treated

at different intensities, since pension reforms are usually introduced gradually, mostly based on

individuals’ birth cohort and differentiated by gender.
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Respondents of SHARE are asked at what age they expect to start collecting their pension

payments for the first time. We interpret this more generally as knowledge of pension rules, because

eligibility ages are the most salient element of pension regulations, on which the calculation of

retirement incentives is based. By comparing changes in expected and ”true” eligibility ages, we can

estimate to what extent individuals adjust their expectations regarding public pension eligibility ages

when these are changed exogenously by a pension reform. We can control for individual fixed effects

since we observe changes in expectations over time.

Crucially, we can additionally study how expectations shape actual labor market behavior, because

we observe individuals’ labor force status at each point in time. We solve the identification issue

posed by the reverse causation between labor force participation and pension knowledge by using

the individuals’ “true” eligibility age as instrument for the expected eligibility age.

We find that more than half of the individuals in our sample do not know their pension eligibility

age, meaning that these individuals do not have the necessary information to correctly quantify their

prospective pensions. Furthermore, we show that for each legislated year increase in the retirement

age on average individuals update their expected eligibility age by less than 3 months. We also find

that pension knowledge - or lack thereof - is heterogeneous across different groups of respondents.

Individuals with higher education and ex ante correct beliefs of their pension age update their

expectations more, when the rules that apply to them are changed.

In a second step, we show that due to this inaccurate knowledge, not all individuals are equally

responsive to changes in pension incentives. Indeed, we find that our instrumental variable estimates

of the labor supply response of well-informed individuals - those who update their expectations in

response to a pension reform - are substantially larger than the average effect that we find in a reduced

form model of pension reforms on labor supply. This is true for several labor outcomes, including

early retirement, inactivity, working hours, and expectations about the probability of working past

age 63.

We contribute to the literature in several ways. First, we are able to show the causal link between

individuals’ pension knowledge and retirement decisions. To the best of our knowledge, only Chan
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and Stevens (2008) have linked retirement behavior and individuals pension knowledge using Amer-

ican data. While they provide evidence that behavioral responses to pension financial incentives are

driven by well-informed individuals, admittedly they can not claim a causal relationship. Second, we

show that previous studies that estimated individuals’ labor supply elasticities to pension incentives

most likely found a lower bound of the true effect. The reason is that, while these studies estimated

an average effect in the population, they ignored that labor supply elasticities are much stronger in

the well-informed subsample of the population. Third, we pay special attention to our treatment

definition. Because policies are frequently signed into law well before they are implemented, we

assign the new eligibility ages based on the time of the announcement of the new rules, whereas most

empirical works base the treatment definition on the time of implementation of the new rules. Finally,

we provide evidence of partial understanding of pension rules and of consequent heterogeneous

behavioral responses to pension reforms for seven European countries. This has important policy

implications: if everyone was fully informed, recent pension reforms would be more effective in their

purpose of increasing the effective average labor market exit in Europe. In that respect we provide

further evidence for the role of financial and pension literacy not just at the individual but also at the

macroeconomic level.

The paper is structured as follows. In Section 2, we review previous literature on financial

knowledge and specifically pension knowledge and on the effect of financial incentives on labor force

participation at older ages. In Section 3, we set the stage of our study by providing an overview of

pension systems and pension reforms in Europe. Section 4 presents the survey and policy data, and

explains how the two are matched. In Section 5 we present our econometric strategy and our results

regarding individuals’ knowledge and how this shapes individuals’ labor supply responses. Section

6 concludes with a discussion of the policy implications of our results.
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2 Literature review

Our study draws upon two strands of the literature. The first one deals with financial and pension

literacy and its role for economic decisions. The literature on specific pension knowledge is rather

limited. Gustman and Steinmeier (2001, 2004), compare measures of knowledge about future social

security and pension benefits with their true counterparts, and document a general presence of

misinformation or lack of information about retirement benefits. They also find that workers who

overestimate their future benefits retire later than they had originally planned. A related, limited

number of studies document how expectations about future retirement age and replacement rates

are updated when individuals are hit by reforms that change eligibility ages or benefit calculations.

Bottazzi et al. (2006) and Coppola and Wilke (2014) look at the expected age of retirement in Italy and

Germany, respectively, and find limited expectations revision and substantial heterogeneity, such that

the most vulnerable individuals - for example, the low educated, who usually possess both limited

pension and private wealth - are also those who fail to fully revise their expectations. On the other

hand, Okumura and Usui (2014) find for Japan that individuals update their expectation by almost

the same amount as the increase in the pensionable age. Michaud and Van Soest (2008) use a different

measure, that is the expectation of working past a certain age. They study how this is affected by the

2000 repeal of the earnings test above the normal retirement age in the United Stated, to conclude

that workers misperceived the complicated rules of the earnings test.

The second strand of literature consists of studies that analyze the effect of some measure of the

financial incentive to retire embedded in the pension system on labour force participation. Often,

financial incentives are measured by forward-looking measures like, among others, the option value

and the peak value (see Lumsdaine et al. (1992) and Coile and Gruber (2000)). These studies are based

on cross-sectional variation and exploit the non-linearities embedded in the pension rules as a source

of identification, but do not convincingly eliminate variation in retirement incentives that could be

correlated with unobservables such as tastes for retirement.

Therefore, soon new studies emerged that exploited plausibly exogenous changes to the pension

rules in order to identify the causal behavioral impacts of public pensions. This has the advantage that
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policy reforms generate exogenous variation in pension benefits, and often hit at different intensities

individuals that differ in observable characteristics such as birth cohort or gender (see, among others,

Krueger and Pischke (1992), Mastrobuoni (2009), Hanel and Riphahn (2012), Staubli and Zweimüller

(2013), Atalay and Barrett (2015), Lalive and Staubli (2015)).

A study somewhat closer to ours is Chan and Stevens (2008). In this work the authors compare

individuals’ self-report of their pension entitlements with employer reports, which represent the true

pension values, and construct summary measures of individuals’ pension knowledge. They show

that the labour response to true pension incentives is fully driven by well-informed individuals, while

ill-informed individuals only respond to their own incorrect beliefs. However, admittedly the authors

can not disentangle information gathering and pension decisions, meaning that it remains unclear

whether there is a causal effect of information on labour supply decisions or, rather, information

gathering and retirement decision-making are jointly determined.

3 Overview of pension reforms in Europe

Up to the 1990s, pension coverage in the EU was characterized by both increasing generosity as well

as overall length of payment, leading to a sustainability crisis in European pension systems. Over the

last 20 years, many European governments have therefore reformed their pension systems with the

aim of returning to their financial sustainability. For many policy makers, this has meant creating

stricter links between contribution and benefit, instituting less generous policies like reduction of

early retirement pathways and increases in eligibility age, as well as introducing or developing the

second and third pension pillars.2

There has generally been two waves of retirement reform across Europe. More relevant for this

study is the second wave of reforms, started in the mid-2000s and impelled by the onslaught of

financial crisis in 2008, which caused the immediate need of reduced pension expenditure for many

2The three-pillar pension system comprises the State-run public pension, part of the social security system (first pillar); the
supplementary pension provided collectively by firms or similar, generally funded (second pillar); the savings put aside by an
individual for his/her old age (third pillar).
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countries.3 A straightforward way to reduce pension expenditure is to decrease the dependency

ratio. In order to reach this goal, many countries increased the pension eligibility ages with the aim

of keeping individuals in the labor force for longer periods. Unlike reducing replacement rates and

cutting benefits, which may affect the pension adequacy for retirees, an increase in the eligibility

age does not reduce pension income for those who are able to work longer, therefore making it an

attractive option for policy makers.

A common characteristics of almost all countries we will consider is the distinction between two

eligibility age concepts: statutory eligibility age (SEA) and early eligibility age (EEA). Broadly, EEA is

defined as the age at which early retirement through a social security program is possible without

being conditioned on health or on a specific occupation, mostly with reduced benefits. SEA is instead

the age at which an individual is eligible for full public old-age pension benefits, without reduction

for early claiming. There may be a relatively short contribution history required, which is anyway

shorter than the one required to claim early retirement benefits.

Table A.1 in the Appendix shows an overview of the pension reforms that are relevant for our

analysis. All these reforms have in common the fact that they modified either SEA and/or EEA, as

indicated in the last column of Table A.1. While most countries experienced at least one change of

both eligibility ages, in Austria there were only changes of EEA, and in the Netherlands only of SEA.

Concerning SEA in particular, all changes during the time frame of our analysis (2004-2015) legislated

an increase of the statutory eligibility age.

Another characteristics common to most of these reforms is the gradual introduction of changes

to eligibility age, typically depending on the cohort of birth. This generates a variation in the intensity

of the treatment which is very useful for identification purposes. Furthermore, untreated individuals,

as well as individuals treated at different intensities, can be thought of as being the same once cohort

of birth is controlled for.

The table also shows the date when the reforms were announced (i.e. passed into law) and the

3The first wave occurred from the mid-1990s to the mid-2000s. During the first wave of pension reform, many countries
introduced defined-contribution (DC) designs, often a tax-deferred income-contingent savings plan which is later directly
realized by the individual. Most notably, these reforms changed pension policy at the institutional level, by creating additional
pathways of retirement outside the public system (otherwise known as the first-pillar).
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date when the legislated changes started taking effect. Usually, implementation happens with some

lag with respect to the announcement date, so that people on the verge of retirement are generally

unaffected by the reforms. As explained below, our treatment will be based on the announcement

date, as this is the relevant date to study individuals’ expectations update and behavioral response to

changes in pension rules.

4 The data

4.1 Survey data

The data for the empirical analysis come from the Survey of Health, Aging and Retirement in Europe

(SHARE).4 SHARE is a longitudinal, cross-national European survey that includes micro data on

health, socioeconomic status, social- and family networks, of a representative sample of individuals

aged 50 and above, as well as their spouse, in several European countries. Interviews are conducted

approximately every two years. Questions are asked in the according native language but follow a

generic questionnaire such that they are comparable across countries. Data collection began in 2004,

when for the first wave individuals in 12 countries were interviewed. Data for the newest, seventh

wave were collected in 2017 and contain information about all 28 European countries. The third and

seventh waves of SHARE, also known as SHARELIFE, are different than the regular panel waves

as they focus on retrospective questions about the respondents’ childhood and their employment,

fertility, marital as well as health histories.5

In regular waves of SHARE, all respondents - irrespective of their current labour market status

- are asked to what type or types of pension they will be entitled to, if any, in a list of five.6 If

respondents claim to be eligible to any of the pensions they have been presented with, they are

4See Börsch-Supan (2017a), Börsch-Supan (2017b), Börsch-Supan (2017c), Börsch-Supan (2017d), Börsch-Supan (2017e),
Börsch-Supan (2017f), Börsch-Supan (2017g).

5In particular, we make use of the Job Episode Panel, a generated dataset that organizes the information contained in
Wave 3 and 7 of SHARE to provide a retrospective long panel on respondents’ labor market status throughout their life (see
Brugiavini et al. (2019)).

6Specifically: public old age pension; public early retirement or pre-retirement pension; public disability insurance or
sickness/invalidity/incapacity pension; private (occupational) old age pension; private (occupational) early retirement pension.
The specific categories may slightly differ from country to country, given the different institutional frameworks.
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further asked: “At what age do you yourself expect to start collecting this pension payment for

the first time?”. This question is nicely formulated as, by focusing on the collection of a specific

pension, it allows capturing information about the understanding of eligibility rules, rather than

individual preferences about when to stop working. On the contrary, most other surveys asking

similar questions elicit the age at which respondents expect to retire, or inquire about the probability

to work past a certain age,7 which both might capture a mix of preferences and knowledge.

As previously explained, in this study we are primarily interested in the first pillar of the social

security system, which includes statutory old-age and early retirement public pensions. While the

question on eligibility to a public old-age pension is always available,8 the question on eligibility to

an early retirement pension is much less consistent across waves and countries. This - in addition

to the fact that fewer people are eligible to, or know whether they will ever be eligible to, an early

retirement pension - leads to a much smaller sample size of individuals reporting an early eligibility

age expectation than those reporting a public old-age pension eligibility age expectation. For this

reason, our analysis will be mostly based on expectations of old-age eligibility age, which we rename

more formally statutory eligibility age (SEA), even though we will also report baseline results on the

effect of reforms on individuals’ knowledge of early eligibility age (EEA).

Our sample is primarily selected on the basis of countries where at least two regular waves of

data are available,9 as we are interested in individuals’ expectation and behavioral changes. Among

these, we choose only countries where there was at least one change in pension eligibility age during

our observation period. This leaves us with seven countries: Belgium, Denmark, France, Germany,

Italy, the Netherlands and Spain.10 Furthermore, we select individuals who are not older than 63 at

the first interview, in order not to have a selected group of individuals with high taste for work in the

sample. Finally, the final sample size is determined by the availability of information on individuals’

contribution history and on their public pension eligibility age expectations.

7For example, in the Health and Retirement Study (HRS) it is asked: “Thinking about work generally and not just your
present job, what do you think are the chances that you will be working full-time after you reach 62/65?”).

8With the only exception of the Netherlands in Wave 1.
9Expectations on pension eligibility age are asked only in the regular waves of SHARE, that is waves 1, 2, 4, 5 and 6.

10When analyzing EEA expectations, the included countries are: Austria, Belgium, Denmark, France, Germany, Italy and
Spain.
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As can be seen in Table 1, the sample used for the analysis of SEA expectations amounts to almost

30,000 observations, corresponding to almost 18,000 individuals with an average observation period

of 1.7 waves. Given that in most of our analysis we will be exploiting the longitudinal dimension

of the data, the sample with no singletons seems more relevant. This amounts to around 7600

individuals, observed for at most 5 times and with an average observation period of 2.4 waves, for

a total of 18,400 observations. Among those who claim to be eligible to a public pension that they

are not receiving yet, 54% are women, 78% are married and they have on average around 2 children.

Regarding their labour force status, 74% are employed, 12% are out of the labour force,11 7% are

unemployed and 7% are permanently sick or disabled. 22% has a part-time job.12

4.2 Policy data

The crucial policy variable of this study is the age at which an individual becomes eligible to receive a

public pension. Both SEA and EEA depend first of all on individuals’ birth cohort, which represents

the crucial variable to link individuals in SHARE with their specific eligibility age. However, pension

systems in most countries do not rely only on the individuals’ age to grant a pension. Therefore, also

other individual characteristics were used in order to merge SEA and EEA to SHARE individuals, for

example gender, years of contributions, unemployment spells and work sector classification.13

Because eligibility ages are not always full years - especially when there are reforms that increase

eligibility ages gradually on the basis of birth cohorts - we measure SEA and EEA in months. Given

that we know both the year and the month of birth of SHARE respondents, we can precisely determine

when an individual becomes eligible at the monthly level.

Another key aspect of our work is that, when in presence of pension reforms affecting eligibility

rules, we assign the new eligibility ages based on the time of the announcement of the new rules,

rather than based on the time of their implementation. Indeed, most empirical works ignore the fact

11Out of the labour force is defined as being either retired or homemaker.
12SHARE collects information on working hours of employed individuals whose labour force status is employed.
13This was only the case if data collected in SHARE were sufficient to identify these additional requirements. More detailed

data on the specific job, special cases for substitute periods or the hazardousness of the job, among other, were not available in
SHARE and therefore are not considered. This, however, is only relevant for EEA, as SEA requirements are generally much
more straightforward.
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that policies are frequently signed into law well before they are implemented. An exception in the

context of health care policies is Alpert (2016), who stresses the importance of defining the treatment

depending on the announcement date, as opposed to the implementation date, in order to avoid the

bias caused by anticipatory effects.

In light of this, we define the announcement date as the date when the new rules were officially

passed into law. Based on the announcement date and the respondents’ interview date, we can

precisely assess whether an individual is treated or not at the monthly level.

In Table 1 we show the average of SEA in our sample, which amounts to around 765 months (or

around 63.8 years). This average, however, masks the variability of SEA across countries and cohorts,

which is fundamental to our empirical analysis. Therefore, in Figure 1 and Figure 2 we show, for each

country and separately by gender, the cohort evolution of SEA and of SEA expectations, separately

by treated and untreated individuals. These figures reveal a few interesting facts. First of all, they

clearly show that younger cohorts are affected by pension reforms that increased their SEA. As it

is common for pension reforms, eligibility age increases are implemented gradually by cohort. As

expected, treated individuals have on average higher eligibility age expectations. However, while in

some countries - for instance Denmark and the Netherlands - expectations closely follow the statutory

eligibility ages, in other countries - like Italy - individuals on average highly underestimate eligibility

ages, both before and after the pension reforms. Overall, 43% of individuals in our sample have

correct knowledge of their eligibility age, while 42% underestimate and 14% overestimate it.

There are several reasons that might explain these country patterns. Some countries, Italy in

particular, have experienced a high number of pension reforms in the last decades, which might have

increased uncertainty about pension rules. Furthermore, continuous policy changes might decrease

trust that future governments will stick to the new rules, which in turn might affect individuals’ ex-

pectations formation and the extent to which people keep informed about new policies. Furthermore,

some countries have much more complicated pension rules, and offer several potential pathways

to exit the labor force. Finally, also the extent to which governments inform their citizens vary

considerably by country. In the time span considered in this analysis, Denmark, France, Germany and
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the Netherlands already provided, or started providing, online and/or offline pension statements

with individual specific information about eligibility age, contributions made, predicted pension

benefits under different scenarios, and so on, depending on the country considered. On the contrary,

Italy started providing individual pension information only in 2016, and Spain does not offer this

type of information yet. While explaining these country differences in pension knowledge is not the

purpose of this study, this is an interesting avenue for future research.14

5 Econometric strategy and results

5.1 The effect of reforms on pension expectations

The first step of our analysis consists in estimating the extent to which individuals adjust their expec-

tations regarding public pension eligibility age when pension reforms change this age. Accordingly,

we estimate the following baseline econometric model:

expEAi,t = α0 + β1EAi,t +
K

∑
j

β jX
j
i,t + δt + µi + εi,t (1)

where expEAi,t is individual i’s expectation about pension eligibility in year t and EAi,t is the

eligibility age of individual i in year t, as established by pension rules in individual i’s country. EA

will alternatively stand for statutory eligibility age SEA or early eligibility age EEA. Both expEAi,t

and EAi,t are measured in months. Xi,t is a vector of time-varying covariates, δt is a full set of year

dummies, µi are individual fixed effects and εi,t represents unobservable characteristics of individual

i in year t.

EA varies across countries as well as over time, due to pension reforms. As common in the

literature, we think of pension reforms as exogenous events. Even though they can be anticipated

by political and public discussions, the timing as well as the details of their implementation are

14A few studies exist that analyze whether pension letters have an effect on individuals’ saving behavior, with mixed
evidence. Mastrobuoni (2011) finds that receipt of pension statements in the US had a significant impact on workers’ knowledge
about their benefits, but it didn’t change their behavior. On the other hand, Dolls et al. (2018) find that receipt of pension letters
in Germany led to an increase in both private retirement savings and labor earnings.
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uncertain until the new rules are passed into law. Time-invariant individual specific observable (for

instance country and birth cohort) as well as unobservable characteristics that might be correlated

with individuals’ eligibility age are absorbed by the individual fixed effects µi.15 Time fixed effects

are included to control for unobserved common shocks across countries; this is important given that

the data span covers the financial crisis period. Furthermore, controlling for age is important because

knowledge of pension rules might improve as workers approach retirement. Therefore, we introduce

a cubic of age and we show in robustness analyses that the results are robust to different functional

form specifications of age. Finally, throughout the analysis we will use cluster-robust standard errors

to allow for clustering as well as heteroskedasticity.

In Table 2 we present the results on the effect of changes in SEA (Column 1) and EEA (Column 2) on

individuals’ expectations. As explained above, we defined the treatment based on the announcement

date. All eligibility measures are expressed in months, therefore a 0.23 effect (Table 2, Column 1)

means that on average for every month increase in SEA, expected SEA increases of around 7 days or,

alternatively, for every year increase, expected SEA increases of around 2.8 months. A year increase

in EEA, instead, leads to a 2 months increase in expected EEA (Table 2, Column 1). For the reasons

explained above, the sample size drops considerably when using expectations on EEA.

In Table A.2 in the Appendix, we run the same analysis, this time using the implementation date

to define the treatment. Both coefficients are smaller in magnitude and the effect of EEA becomes

insignificant. This confirms that using the implementation date, as opposed to the announcement

date, would lead to biased results and specifically, in our case, to an underestimation of the reforms’

effect.

One potential issue with our data is that individuals’ eligibility ages might be non-full years (for

instance, 65 years and 6 months, or 786 months), whereas SHARE respondents, due to the design

of the survey instrument, can only answer to the expectation question with full rounded years. It is

unclear, though, what the direction of their rounding is: whether they systematically round up or

down, or rather they round to the closest integer. Therefore, in Table A.3 we check the sensitivity of

15We run a Hausman test to decide between random and fixed effects. We rejected the null hypothesis that individual errors
µi are not correlated with the regressors, therefore we chose a fixed effects model.
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our results by repeating the analysis with, alternatively, rounded down SEA (Column 1), rounded

up SEA (Column 2), SEA rounded to the nearest integer (Column 3). Furthermore, in Column 4 we

restrict the sample to changes in SEA equal or bigger than one full year. As expected, the effect we

find is dampened (intensified) when we round up (down) SEA, and somewhat in between when

rounding to the nearest integer. In the latter case, we get a coefficient size virtually identical to that of

Table 2. Even when restricting the sample only to changes in SEA larger than one, we get a coefficient

size very close to that of the unrestricted sample.

In Table 4 we gradually introduce a number of time-varying control variables, in order to check

the robustness of our results to changes in individuals’ characteristics that are not absorbed by the

fixed effects: marital status, health status, income decile, and wealth decile.16 Results in Table 4 show

that our baseline specification is robust to the introduction of these variables.

In order to dig deeper into the determinants of our result, we study its heterogeneity across

different groups. First, we split the sample by high and low educated individuals.17 Table 5, Column

1 and 2, shows that the expectation revision is much stronger for highly educated individuals.

Then, we construct a variable indicating the expectation error that individuals make when they

are interviewed for the first time, and we interpret this as their baseline knowledge level. We split

individuals on the basis of whether they reported the correct eligibility age (Column 3) or not (Column

4): the latter seem to be completely unresponsive to pension changes, whereas the former drive the

result that we find in the overall population.18

Finally, we study the heterogeneity of the result with respect to a number of cognitive measures. In

SHARE, cognitive status is measured by using simple tests of memory, verbal fluency, and numeracy,

which are comparable with similar tests implemented in the Health and Retirement Study (HRS) and

the English Longitudinal Study of Ageing (ELSA), and follow a protocol aimed at minimizing the

16Health status is self-assessed and measured on a scale from 1 (excellent) to 5 (poor). Income and wealth deciles are country
and wave specific.

17The education definition is based on the International Standard Classification of Education (ISCED) 1997 categories, in
order to have comparability across countries. Low education is defined as an education level below upper secondary, high
education as an education level equal or higher than upper secondary.

18Only the difference between the coefficients in Columns 3 and 4 is statistically different from zero at conventional levels.
Even though the difference in the coefficients of highly and low educated is not statistically different from zero, its magnitude
is relevant and with the expected sign.
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potential influences of the interviewer and the interview process.19

The test of memory consists of verbal registration and recall of a list of 10 words. The respondent

hears the complete list only once and the test is carried out two times, immediately after the encoding

phase (immediate recall) and at the end of the cognitive function module (delayed recall). The total

scores of both tests correspond to the number of words that the respondent recalls. We make use

of the delayed recall, as it shows more variability in the data. The test of verbal fluency consists of

counting how many distinct elements from a particular category (real or mythical members of the

animal kingdom) the respondent can name in a one minute interval. Finally, the test of numeracy

consists of a few questions involving simple arithmetical calculations based on real life situations.

Respondents who correctly answer the first question are asked a more difficult one, while those who

make a mistake are asked an easier one, and the resulting total score ranges from 0 to 4.

Our results are presented in Table 5, where we split the sample according to the median of each

cognitive measure, with values above the median indicating higher cognitive levels.20 We notice

virtually no heterogeneity across groups for any of the three cognitive measures we consider.21 A

similar and perhaps surprising results has also been found by Gustman et al. (2012), who sought

to determine whether knowledge of pensions and Social Security plays an intermediary role in

linking numeracy to wealth. The authors, using HRS data, find that numeracy and other measures

of cognition (similar or equal to the one used in this study) are not significant determinants of

knowledge of pensions and Social Security. One possible explanation of this result is that these

cognitive measures assess the dimensions of cognitive ability associated with processing decisions

(fluid intelligence), rather than the stock of accumulated knowledge (crystallized intelligence), but

the latter might be more relevant to pension knowledge.

19Respondents also perform a test of orientation in time consisting of four questions about the interview date (day, month,
year) and day of the week. As this test shows very little variability across respondents, we do not use it in our analysis
(Mazzonna and Peracchi (2012)).

20As recall and verbal fluency are asked at each interview, and potentially they might be affected by pension reforms, we fix
them at their first interview value.

21The coefficients difference is not statistically different from zero for any of the three cognitive measures considered.
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5.2 The effect of pension knowledge on labour supply

In the previous section, we have shown that individuals display only partial adjustment of expecta-

tions to new pension rules, and that the extent of the adjustment displays substantial heterogeneity

across certain groups of individuals. If some individuals do not update their expectations, or only

partially do so, because they do not know about pension reforms or do not fully understand them,

probably they will also not respond to pension changes in the way that economic theory would

predict. Therefore, we are interested in investigating how labor supply responses depend on the level

of individual pension knowledge.

A regression of labor supply decisions on pension knowledge would however suffer from a

reverse causality problem: different knowledge of pension rules might induce systematically different

labor supply responses, but at the same time individuals who are close to retirement might acquire

more information on pension rules. This makes the identification of the causal effect of knowledge

on behavior hard to identify. However, pension reforms that modify eligibility ages represent an

exogenous shock to individuals’ knowledge, which as a consequence changes due to reasons that

are unrelated to individuals’ labor preferences. As long as changes in pension knowledge are the

only channel through which pension reforms affect individuals’ labor supply decisions, the reverse

causality issue is solved. This is a reasonable assumption: in particular, it does not matter how

individuals get to know about the reform. They might be well informed news readers, or they might

get to know about reforms indirectly from their spouse or coworkers, but as long as the instrument is

not correlated with unobserved factors that influence labor supply decisions, the assumption holds.

A second identification assumption is monotonicity. Failure of this assumption can be safely ruled

out, as there appear to be no good reasons why someone who would not update her expectation

in case of reform, would instead systematically do so in case of no reform. Finally, we have seen

in the previous paragraph that there is a strong causal effect of pension eligibility rules changes on

individuals’ expected SEA. Nevertheless, we also formally test for relevance of the instrument. In

all models we present, the robust Wald F-statistic is above the 10% Stock-Yogo weak identification

critical values.
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Due to the panel dimension of our dataset, another issue is the presence of unobservable factors,

for instance work-leisure preferences, that might be correlated with changes in pension knowledge as

well as labor supply decisions. All of these time-invariant individual specific characteristics will be

absorbed by individual fixed effects.

The coefficient that we estimate represents the effect of reductions in pension generosity on the

labor supply of compliers, that is the individuals who actually update their knowledge because of

pension reforms. This excludes in particular those who do not update their expectation when hit

by a reform, perhaps because they are uninformed or do not fully comprehend it. Therefore, we

expect this effect to be stronger in this subsample of compliers than the effect that we would find in

a reduced form version of the model, where statutory eligibility changes enter the model directly,

without being funneled through individuals’ expectations. Therefore, while we cannot tell what

the effect of pension reforms would be on the labor supply responses of individuals who do not

internalize them, the point we want to make is that the labor supply response that has been found in

the literature so far is driven by compliers. In other words, the average effect found in the literature

is dampened by individuals who do not know the pension rules. When only aware individuals are

considered, the behavioral response to pension changes is much larger.

It is important to emphasize that we interpret knowledge of SEA as knowledge of pension rules

in general, given that SEA is the most salient element of pension regulations. This is because the

calculation of pension benefits and of retirement incentives is based on the statutory eligibility age,

in addition of course to the specific details of each country’s pension formula. If an individual

ignores the correct statutory eligibility age, there is no hope she will be able to compute other more

complicated incentive measures. Furthermore, knowledge of SEA enters the calculation of early

retirement incentives, as deductions for early retirement (as well as supplement for late retirement)

are based on the distance to SEA. Finally, more in general SEA is also a measure of the generosity of

pension systems, as an increase in SEA corresponds to a reduction in generosity.

Our econometric model is the following:
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Yi,t = α0 + γ1expSEAi,t +
K

∑
j

γjX
j
i,t + δt + µi + σi,t (2)

where Y is, alternatively: a dummy indicating the individual i labor force status (out of the labor

force, unemployed, permanently sick or disabled, working part-time) or a dummy indicating whether

the individual has high or low expectations of working past age 63.22 expSEAi,t is individual’s i

expectation about pension eligibility in year t, measured in months. Xi,t includes a cubic of age; δt is a

full set of year dummies; µi are individual fixed effects and σi,t represents unobservable characteristics

of individual i in year t.

As explained above, SEA expectations are endogenous to labor supply decisions, therefore we

instrument them with the statutory eligibility ages. Furthermore, as we use a fixed effects model,

we can control for individual-specific and time-invariant unobserved characteristics that might be

correlated with pension knowledge and other observed characteristics. Furthermore, time fixed

effects control for unobserved common shocks. Finally, a cubic polynomial of age controls for age

trends in labor supply decisions.

Our results are displayed in Table 6. Column 1 shows that a one month increase in SEA leads to a

reduction of 0.2 percentage points (pps), or 4.2%, in the probability of being out of the labor force,

corresponding to a 50% reduction for each year increase. On the other hand, there appears to be

some program substitution, as Column 2 shows that each month increase in expected SEA leads to

an increase of 0.2 pps, or 3.2%, in the probability of unemployment, or a 38% increase for each year

increase. We do not find instead any effect on the probability of being disabled or permanently sick

(Column 3). Interestingly, each month increase in SEA leads to a 0.4 pps reduction in the probability

of working part-time (Column 4), corresponding to 2.2%, or 26% for each year increase. In order to

avoid selection effects, where individuals with higher labor force attachment who work full-time

retire later, in Column 4 we have restricted the sample to individuals who are observed working

22Respondents are asked “Thinking about your work generally and not just your present job, what are the chances that you
will be working full-time after you reach age 63?”. High and low expectations are defined as reporting a probability strictly
larger than zero or equal to zero, respectively, because more than 35% of the sample report a probability equal to zero.
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in all waves. In unreported results, we show that this result is completely driven by the women in

the sample, who seem to compensate for the reduction in social security wealth by working more at

the intensive margin. Finally, in Column 5 we look at the percentage reporting high probability of

working past age 63. Because this question is asked only to individuals younger than 61 and was not

asked in Wave 1 and only to baseline interviews in Wave 6, the sample size is considerably smaller.

Nevertheless, we find a 0.7 pps, or 0.9%, increase in the probability of having high chances of work

past age 63, for each month increase in expected SEA.

It is worth emphasizing that, by estimating a local average treatment effect (LATE), these results

represent the labor response to pension reforms of the group of compliers, that is individuals who

updated their pension knowledge because of pension reforms. Therefore, it is of interest to check

what the result would be in the reduced form case, where changes in SEA are used directly in the

main regression. Results are shown in Table 7. Clearly, all coefficients are smaller - in some cases

even of one order of magnitude - than in the IV regression. While we can not say what the labor

supply response of individuals who are uninformed about pension reforms would be if they knew

about the reforms, we can nevertheless conclude that reduced form models of retirement produce an

estimate of the labor supply response in the population which is an average response of informed

and uninformed individuals. If everyone were correctly updating their expectations, the estimated

labor supply response in the reduced form would most likely be higher.

5.3 The effect of pension knowledge on early retirement

Early retirement is a crucial aspect of individuals’ labor supply decisions, because the availability of

pathways to retirement that allow drawing a pension earlier than at the statutory age is the main

reason explaining why labor market exit ages in most countries are well below SEA. Often, reforms

that change SEA also change EEA, as the two go hand in hand. Even if there is no concurrent change

in EEA, the incentive to retire at EEA changes because SEA is now further away, which means a

longer horizon in which benefits are reduced by penalties for early retirement.

A problem with the econometric strategy used above is that it does not lend itself to the analysis of
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early retirement. The reason is that, by construction, once a respondent retires with a public pension -

therefore, with an old age or early retirement pension - she is not asked anymore at what age she

expects to draw her pension for the first time. This means that we can not exploit the panel dimension

of this question to study how changes in SEA expectations affect the decision of early retirement.

For this purpose, we need to develop a different econometric strategy. Specifically, we create

a sample composed of individuals who responded to the expectation question at least two times.

Utilizing the information contained in the regular waves of SHARE and in SHARELIFE, we are able

to observe their complete labor force history until the last wave they appear in SHARE. If individuals

retire within waves, they are asked to report their retirement year, from which we are able to derive

their retirement age. We can still exploit the longitudinal dimension of our data to construct a measure

of the change in expectations between the first and last time an individual is interviewed about SEA

expectations. As this change might be endogenous to retirement decisions, we instrument it with the

corresponding change in SEA. However, the econometric model will necessarily be a cross-sectional

one. As we can not anymore include individual fixed effects, the selection of control variables to

include in the model becomes of greater relevance.

Our econometric model to study early retirement is the following:

Yi = α0 + γ1∆(expSEA)i,LF + γ2expSEAi,F + γ3agei,L + γ4agei,F

+ γ5cohi + γ6Xi + ωi

(3)

The outcome variable, Yi,t, is a dummy indicating whether the individual, observed for the last

time in year t, has retired strictly before each age from 60 to 65, meaning that we will estimate six

different models. The variable ∆(expSEA)i,LF represents the difference in expected SEA before the

last time (L) and first time (F) the individual responds to the expectation question. As individuals

have different ages when they respond to this question, we control for a quadratic polynomial of their

age at their first and last interview (agei,L and agei,F). Furthermore, we control for their year of birth
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(cohi). Birth year, together with age at the time of the first and last interview on expectations, implicitly

also control for year at the time of the interviews. We cannot include country dummies together with

individual’s cohort and age at the interview, because cohort, year and country explain most of the

variation in SEA. Nevertheless, the inclusion of expectations in the first interview, expSEAi,F, controls

for the fact that individuals have heterogeneous initial knowledge. Finally, Xi,t includes a number of

other controls, such as gender, education, marital status and number of children.23

For the same reasons explained before, the change in expectations might be endogenous to

retirement decisions. Therefore, we instrument ∆(expSEA)i,LF with the true change in SEA between

time L and F. In all models shown, the robust Wald F-statistic is above the 10% Stock-Yogo weak

identification critical value, indicating relevance of the instrument.

Our results on early retirement are displayed in Table 8. Here we show the probability of being

retired (strictly) before each age included in the age range 60 - 65. We do not find any statistically

significant effects for the probabilities of retiring before age 60 (Column 1). Retiring before this

age with a public early pension is not possible in most countries, or very few individuals reach the

contributions requirement by this age. Usually, individuals who leave the labor force before this age

do so through other pathways (for instance, disability), and therefore they might be not responsive

to changes in the early or statutory retirement age. On the other hand, we find that each monthly

change in expectations has a statistically significant effects on the probability of retiring before each

age between 61 and 64 (Columns 2 to 5), of -1.1, -1.3, -1.4 and -1 pps, respectively. This amounts to a

reduction in the probability of early retirement of, respectively, 5%, 4.2% , 3.6% and 2.2%, for each

monthly change in expectations.

As before, we compare IV results with those obtained from a reduced form regression. These are

displayed in Table 9. Consistently with what we have shown in the previous section, even in this

case we would conclude that the effect of changes in SEA is even up to one order of magnitude lower

than in the IV case.

23Because we can only study retirement before a certain age if we observe the individual at least until that age, in each
model we restrict the sample to individuals who were older than the respective age when observed for the last time. This
explain the shrinking sample size from Column 1 to Column 6 of Table 8.
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6 Discussion and conclusion

Based on data from seven European countries, we show that individuals are not well informed

about the pension rules that apply to them. After pension reforms, not all individuals update their

expectations about their prospective retirement age. In particular those with lower education and

less ex ante knowledge of the pension rules update their beliefs less. Moreover, individuals who

update their pension expectations less are less likely to adjust their labor market behavior. Specifically,

we see evidence of later labor market exit and some program substitution, like an increase in the

likelihood to claim unemployment benefits. We show that reduced form estimations of pension rules

on retirement behavior significantly underestimate the effect, since only knowledgeable individuals

react to the reforms.

The relevant policy consequence is that lack of information or incomplete understanding of pen-

sion policies might undermine their effectiveness. However, the solution seems quite straightforward:

informing individuals about the pensions rules that apply to them might help people plan for their

retirement and make appropriate choices. Pension letters or electronic pension platforms like those

that are being currently introduced in many countries might play an important role in this respect.
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Table 1: Descriptive statistics

Variable Mean Std. Dev. Min. Max. N
Age 56 4.17 39 72 29,885
Female 0.54 0.5 0 1 29,885
Working 0.74 0.44 0 1 29,429
Out of the labour force (retired or homemaker) 0.12 0.32 0 1 29,429
Unemployed 0.07 0.26 0 1 29,429
Permanently sick or disabled 0.07 0.25 0 1 29,429
Part-time job 0.22 0.41 0 1 22,680
Married 0.78 0.41 0 1 29,847
Number of children 2.05 1.24 0 13 29,864
Exp. SEA 765.51 33.92 576 1,440 29,885
SEA 775.81 25.27 720 943 29,885

Notes: This table shows the mean, standard deviation, maximum and minimum values, and number of observations
for a selection of variables, computed on a sample that includes seven European countries (Belgium, Denmark, France,
Germany, Italy, the Netherlands and Spain), over the period 2004-2015.
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Table 2: Baseline (announcement)

(1) (2)
VARIABLES Exp. SEA Exp. EEA

SEA 0.226***
(0.0311)

EEA 0.166*
(0.0942)

Observations 29,885 3,384
R2 0.082 0.102
Number of panel id 17,988 2,331
IND FE YES YES
YEAR FE YES YES
AGE YES YES

Notes: This table reports results from model (1). The out-
come variable is, alternatively, expected SEA (statutory eli-
gibility age, Column (1)) or expected EEA (early eligibility
age, Column (2)). Changes of SEA and EEA are based on the
announcement date. Regressions include individual fixed
effects, year dummies and a cubic of age. Standard errors are
clustered at the individual level and are reported in paren-
thesis. *** p<0.01, ** p<0.05, * p<0.1.
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Table 3: Controls

(1) (2) (3) (4) (5)
VARIABLES Exp. SEA Exp. SEA Exp. SEA Exp. SEA Exp. SEA

SEA 0.226*** 0.226*** 0.226*** 0.227*** 0.228***
(0.0311) (0.0311) (0.0310) (0.0310) (0.0310)

Marital status 0.241 0.243 0.212 0.232
(0.430) (0.430) (0.432) (0.431)

Health status -0.463* -0.468* -0.461*
(0.269) (0.269) (0.269)

Income decile -0.0676 -0.0825
(0.0966) (0.0971)

Total net wealth decile 0.248**
(0.126)

Observations 29,885 29,847 29,841 29,841 29,841
R2 0.082 0.082 0.082 0.082 0.083
Number of panel id 17,988 17,963 17,961 17,961 17,961
IND FE YES YES YES YES YES
YEAR FE YES YES YES YES YES
AGE YES YES YES YES YES

Notes: This table reports results from model (1), with sequentially included control variables. The outcome
variable is expected SEA (statutory eligibility age). Marital status is a dummy equal to one if the individual is
married. Health status is self-assessed and measured on a scale from 1 (excellent) to 5 (poor). Income and
wealth deciles are country and wave specific. Regressions include individual fixed effects, year dummies and
a cubic of age. Standard errors are clustered at the individual level and are reported in parenthesis. *** p<0.01,
** p<0.05, * p<0.1.
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Table 4: Heterogeneity I

(1) (2) (3) (4)
Education Education Expectation error Expectation error

VARIABLES Low High err=0 |err| >0

SEA 0.157** 0.254*** 0.525*** -0.0268
(0.0622) (0.0354) (0.0449) (0.0432)

Observations 7,595 21,832 13,968 15,917
R2 0.099 0.077 0.107 0.152
Number of panel id 4,939 12,784 8,132 9,856
IND FE YES YES YES YES
YEAR FE YES YES YES YES
AGE YES YES YES YES

Notes: This table reports results from model (1). The outcome variable is expected SEA (statutory eligibility
age). The sample is split by low and high education (columns (1) and (2)), defined as an education level below
upper secondary and equal or higher than upper secondary (ISCED classification), respectively, and by ex ante
beliefs (columns (3) and (4)), defined as the difference between expected SEA and SEA in the first observation
year. Regressions include individual fixed effects, year dummies and a cubic of age. Standard errors are clustered
at the individual level and are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Heterogeneity over cognitive levels

(1) (2) (3) (4) (5) (6)
Numeracy Numeracy Verbal fluency Verbal fluency Words recall Words recall

VARIABLES Low High Low High Low High

SEA 0.236*** 0.209*** 0.216*** 0.233*** 0.221*** 0.226***
(0.0415) (0.0480) (0.0441) (0.0430) (0.0463) (0.0414)

Observations 12,023 17,578 13,371 16,242 14,057 15,575
R2 0.097 0.068 0.091 0.077 0.082 0.083
Number of panel id 7,789 10,536 8,466 9,350 8,688 9,118
IND FE YES YES YES YES YES YES
YEAR FE YES YES YES YES YES YES
AGE YES YES YES YES YES YES

Notes: This table reports results from model (1). The outcome variable is expected SEA (statutory eligibility age). The sample is split by different
cognitive levels: low and high numeracy (columns (1) and (2)); low and high verbal fluency (columns (3) and (4)); low and high words recall
(columns (5) and (6)). Low and high cognition are defined as a score below or above the median score of the respective cognitive test. Regressions
include individual fixed effects, year dummies and a cubic of age. Standard errors are clustered at the individual level and are reported in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6: Labour force status, IV regression

(1) (2) (3) (4) (5)
Out of labour force Permanently sick High probability of

VARIABLES (retired or homemaker) Unemployed or disabled Part-time job working after 63

Exp. SEA -0.00213*** 0.00249* -0.000552 -0.00396** 0.00656**
(0.000581) (0.00128) (0.000759) (0.00178) (0.00313)

Observations 18,400 18,400 18,400 11,723 3,171
Number of panel id 7,643 7,643 7,643 4,859 1,582
IND FE YES YES YES YES YES
YEAR FE YES YES YES YES YES
AGE YES YES YES YES YES

Notes: This table reports results from model (2). The outcome variables in columns (1) to (3) are dummies indicating the individual’s labor force status. The
outcome variable in column (4) is a dummy equal to 1 if the individual holds a part-time job. The outcome variable in column (5) is a dummy equal to 1
if the individual reports a chance of working past age 63 strictly larger than zero, based on the question: ”Thinking about your work generally and not
just your present job, what are the chances that you will be working full-time after you reach age 63?”. Regressions include individual fixed effects, year
dummies and a cubic of age. Standard errors are clustered at the individual level and are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Labour force status, reduced form

(1) (2) (3) (4) (5)
Out of labour force Permanently sick High probability of

VARIABLES (retired or homemaker) Unemployed or disabled Part-time job working after 63

SEA -0.000456*** 0.000535** -0.000118 -0.00101** 0.00178**
(0.000105) (0.000266) (0.000164) (0.000437) (0.000805)

Observations 18,400 18,400 18,400 11,723 3,171
Number of panel id 7,643 7,643 7,643 4,859 1,582
IND FE YES YES YES YES YES
YEAR FE YES YES YES YES YES
AGE YES YES YES YES

Notes: This table reports results from model (2). The outcome variables in columns (1) to (3) are dummies indicating the individual’s labor force status. The
outcome variable in column (4) is a dummy equal to 1 if the individual holds a part-time job. The outcome variable in column (5) is a dummy equal to 1
if the individual reports a chance of working past age 63 strictly larger than zero, based on the question: ”Thinking about your work generally and not
just your present job, what are the chances that you will be working full-time after you reach age 63?”. Regressions include individual fixed effects, year
dummies and a cubic of age. Standard errors are clustered at the individual level and are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Table 8: Retirement probability, IV regression

(1) (2) (3) (4) (5) (6)
VARIABLES Retired before 60 Retired before 61 Retired before 62 Retired before 63 Retired before 64 Retired before 65

Exp. SEA change -0.00245 -0.0107*** -0.0128*** -0.0139*** -0.0103*** -0.00885
(0.00179) (0.00269) (0.00341) (0.00360) (0.00396) (0.00625)

Observations 5,631 4,982 4,389 3,820 3,254 2,719
AGE YES YES YES YES YES YES
BIRTH COHORT YES YES YES YES YES YES
CONTROL VARIABLES YES YES YES YES YES YES

Notes: This table reports results from model (3). The outcome variables are dummies indicating whether the individual has retired strictly before each age from 60 (column (1)) to 65
(column (6)). Regressions include birth cohort, a quadratic of age at first and last interview, gender, education, marital status and number of children. Robust standard errors are reported
in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Table 9: Retirement probability, reduced form

(1) (2) (3) (4) (5) (6)
VARIABLES Retired before 60 Retired before 61 Retired before 62 Retired before 63 Retired before 64 Retired before 65

SEA change -0.000477 -0.00214*** -0.00244*** -0.00267*** -0.00186** -0.00126
(0.000354) (0.000481) (0.000545) (0.000614) (0.000809) (0.000864)

Observations 5,631 4,982 4,389 3,820 3,254 2,719
AGE YES YES YES YES YES YES
BIRTH COHORT YES YES YES YES YES YES
CONTROL VARIABLES YES YES YES YES YES YES

Notes: This table reports results from model (3). The outcome variables are dummies indicating whether the individual has retired strictly before each age from 60 (column (1)) to 65
(column (6)). Regressions include birth cohort, a quadratic of age at first and last interview, gender, education, marital status and number of children. Robust standard errors are reported
in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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Figure 1: Eligibility age by cohort, men

60
65

70

1940 1950 1960

Belgium

60
65

70

1940 1950 1960

Denmark

60
65

70

1940 1950 1960

France

60
65

70

1940 1950 1960

Germany

60
65

70
1940 1950 1960

Italy

60
65

70

1940 1950 1960

Netherlands

60
65

70

1940 1950 1960

Spain

Eligible age − Men

Exp non−treated Exp treated SEA non−treated SEA treated 

Notes: This graph shows, for each country, the birth cohort (X-axis) development of men’s expected SEA and SEA (Y-axis) by treatment status.
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Figure 2: Eligibility age by cohort, women
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Notes: This graph shows, for each country, the birth cohort (X-axis) development of women’s expected SEA and SEA (Y-axis) by treatment status.
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Table A.1: Overview of pension reforms reducing eligibility ages

Country Name Announced Implemented SEA/ EEA

Austria 67. ASVG Novelle (Sozialrechts-nderungsgesetz 2007 & Sozialversicherungs-
nderungsgesetz (SRG) 2007)

05/2007 01/2008 EEA

Sozialrechts-nderungsgesetz 2008 09/2008 08/2008 EEA
Budgetbegleitgesetz 12/2010 01/2011 EEA
Zweites Stabilittsgesetz 04/2012 01/2013 EEA

Belgium Loi portant des dispositions diverses 12/2011 01/2012 EEA
Loi visant relever l’ge lgal de la pension de retraite et portant modification des
conditions d’accs la pension de retraite anticipe et de l’ge minimum de la pension
de survie

08/2015 08/2015 SEA

Denmark Velfærdsreform 06/2006 late 2006-07 EEA & SEA
Tilbagetrkningsreformen 05/2011 01/2014 EEA & SEA

France La rforme d’Eric Woerth 11/2010 07/2011; 01/2012 EEA & SEA
La loi de financement de la scurit sociale 12/2011 01/2012 EEA & SEA
Dcret no. 2012-847 du 2 juillet 2012 07/2012 07/2012 EEA

Italy Decreto-Legge 78-2009 & Legge 102/2009 07/2009 01/ 2010 SEA
Decreto Salva Italia & Riforma Fornero 12/2011 01/ 2012 EEA & SEA
Legge di stabilita 2016 12/2015 01/2016 EEA
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Country Name Announced Implemented SEA/ EEA

Germany Rentenversicherungs-Nachhaltigkeitsgesetz 07/2004 01/2005 EEA
Rentenversicherungs-Altersgrenzenanpassungsgesetz 04/2007 01/2008 EEA & SEA
Rentenversicherungs-Leistungsverbesserungsgesetz 06/2014 01/2015 EEA

Netherlands AOW-notitie (TK 31.700 XV, nr. 66) 12/2009 plan: 01/2010 SEA
Withdrawal of Proposal (Via Ministerial Letter, Kamerstuk 32247, nr. 8) 05/2011 05/2011 SEA
Lenteakkoord 05/2012 01/2013 SEA
Decision of Senate (made proposal of spring accord official) 07/2012 01/2013 SEA
Adjustement II 03/2015 01/2016 SEA

Spain Ley 27/2011, de 1 de agosto, sobre actualizacion, adecuacion y modernizacion del
sistema de Seguridad Social

08/2011 01/2013 EEA & SEA

Real Decreto 1698/2011, de 18 de noviembre, por el que se regula el regimen juridico
y el procedimiento general para establecer coeficientes reductores y anticipar la edad
de jubilacion en el sistema de la Seguridad Social

11/2011 11/2011 EEA

Notes: This table shows an overview by country of the pension reforms that are included in the analysis, and of their announcement and implementation dates. Data collected by the
authors.
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Table A.2: Baseline (implementation)

(1) (2)
VARIABLES Exp. SEA Exp. EEA

SEA (implementation) 0.141***
(0.0271)

EEA (implementation) 0.0616
(0.0823)

Observations 29,885 3,384
R2 0.078 0.099
Number of panel id 17,988 2,331
IND FE YES YES
YEAR FE YES YES
AGE YES YES

Notes: This table reports results from model (1). The outcome
variable is, alternatively, expected SEA (statutory eligibility age,
Column (1)) or expected EEA (early eligibility age, Column (2)).
Changes of SEA and EEA are based on the implementation date.
Regressions include individual fixed effects, year dummies and
a cubic of age. Standard errors are clustered at the individual
level and are reported in parenthesis. *** p<0.01, ** p<0.05, *
p<0.1.
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Table A.3: Sensitivity analysis

(1) (2) (3) (4)
VARIABLES Exp. SEA Exp. SEA Exp. SEA Exp. SEA

SEA rounded down 0.253***
(0.0322)

SEA rounded up 0.187***
(0.0279)

SEA rounded to nearest integer 0.213***
(0.0305)

SEA 0.221***
(0.0388)

Observations 29,885 29,885 29,885 10,345
R2 0.083 0.081 0.081 0.203
Number of panel id 17,988 17,988 17,988 8,082
IND FE YES YES YES YES
YEAR FE YES YES YES YES
AGE YES YES YES YES

Notes: This table reports results from model (1). The outcome variable is rounded down expected SEA
(statutory eligibility age), rounded up SEA (Column 2), SEA rounded to the nearest integer (Column 3).
In Column 4 the sample is restricted to changes in SEA equal or bigger than one full year. Regressions
include individual fixed effects, year dummies and a cubic of age. Standard errors are clustered at the
individual level and are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.
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