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We analyse the effects of changes in retirement incentives on retirement behaviour, utilising

a Finnish pension reform implemented in 2005. The reform generated financial incentives to

postpone retirement for some groups of individuals. Using detailed administrative data on

individual health, we focus on whether individual reactions to incentives vary according to

health status, and analyse whether individuals with poor health are also able to take advantage

of the potential monetary benefits associated with the reform. We find that many types of

individuals react to retirement incentives, and the reaction does not vary according to health

status in a systematic way. Hence there does not seem to be a trade-off between providing

incentives to postpone retirement and equal treatment of individuals with different health

status.
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1 Introduction

Many countries faced with the challenge of population ageing have implemented
pension reforms with the objective of extending working lives and improving the
sustainability of public finances (OECD, 2019). A key tool in these reforms has
been to provide financial incentives for individuals to postpone retirement.

In addition to the question of whether such incentives work on average, an im-
portant and yet underexplored issue relates to potential heterogeneity in individual
responses, and the associated equity implications of these types of reforms. This
paper focuses on one particular dimension of heterogeneity, which is highly relevant
for the elderly population, namely health.

Earlier empirical evidence indicates that ill health is a key factor behind early
old-age retirement (e.g. van Rijn et al., 2014 and Leijten et al., 2014). We examine
whether incentives inherent in pension reforms exacerbate this pattern: We ask
whether such incentives, and the associated monetary benefits, can only be utilised
by persons who have relatively good health and are therefore better positioned to
continue working. Further, because of a positive correlation between health and
socioeconomic status, the benefits of working longer may then be reaped primarily
by high-income individuals. A new kind of efficiency-equity trade-off may therefore
arise: improving incentives could increase the employment of older workers, but it
may also increase inequality among them if employment improvements concentrate
on healthy individuals.

While the impact of retirement incentives on the decision to continue working
has been examined by a large number of earlier studies — we discuss the literature
below — ours is one of the first papers on this potential trade-off. We conduct
our analysis in the context of a Finnish pension reform implemented in 2005. The
reform influenced retirement incentives very differently across the population, de-
pending e.g. on the individual’s age and accrued pension. The reform therefore
enables us to utilise exogenous variation in the incentives to retire. In addition to
data on retirement behaviour, we utilise detailed administrative data on various in-
dividual health measures. A key focus in this paper is the potential heterogeneity
in individual reactions to retirement incentives. If individuals react differently to
these incentives, and if the strength of the reaction is correlated with one’s health,
the reform could indeed lead to adverse equity consequences.

Overall, the way individuals react to incentives is a huge question in economics.
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Individuals may differ in how they make economic decisions for many reasons, for
example due to differences in time preferences (Tanaka et al., 2010), risk preferences
(Gloede et al., 2015), liquidity constraints (Carvalho et al., 2016) or self-control
(Bernheim et al., 2015). Potential differences in decision-making in terms of health
(Decker and Schmitz, 2016) and cognitive abilities (Dohmen et al. 2010; Mani et al.
2013) have also been analysed.

In our context, a connection between health and reactions to incentives may
arise for various reasons. First, it may be the case that individuals with poor
health simply cannot postpone retirement, and their reactions to incentives may
be muted for this reason. However, many of the health conditions captured by
our data are such that they do not necessarily prohibit working per se. Second,
reacting to tax-benefit policies in an optimal way often requires difficult financial
calculations and long-term planning. If an individual’s attention is drawn to other
problems associated with her current life situation, her ability to engage in long-term
planning may be hindered. Shah et al. (2012) discuss this issue in the context of
poverty; we conjecture that a similar mechanism may be operational if an individual
is preoccupied with health problems. Finally, a factor that points in the other
direction is the following: individuals with poor health may in fact require larger
financial returns for continuing to work, to compensate for the greater opportunity
cost of working, and may therefore respond more strongly to improved incentives.
The pattern of heterogeneity that we should expect to see is therefore not clear a
priori.

Our paper connects to the large literature on the effects of pension reforms on
retirement behaviour. The effects of incentives on retirement have been studied for
example in Furgeson et al. (2006), Coile and Gruber (2007), Hanel (2010), Brown
(2013), Johansson et al. (2014), Manoli and Weber (2016), Hernæs et al. (2016) and
Engels et al. (2017). Some of them find strong responses to retirement incentives,
but the results vary considerably. Van Rijn et al. (2014) and Leijten et al. (2015)
studied the connection between health and retirement behaviour. They found that ill
health increases the likelihood of early old-age retirement, but these papers did not
analyse reactions to retirement incentives per se.1 Kerkhofs et al. (1999) estimate the
impact of incentives on the retirement decision, while at the same time controlling
for health, without examining the interaction between health and incentives.

1Gustman and Steinmeier (2018) also examine how health influences the role of economic in-
centives for the decision to retire and found that health does not affect responses to retirement
incentives. However, their approach is very different to ours. They build a structural labour supply
model with retirement and then simulate the impacts of changing incentives on people retiring,
whereas we use a quasi-experimental setting to obtain causal estimates of how incentives influence
retirement decisions among people with different health status.
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The paper closest to ours is Garcia-Gomez et al. (2017). They first build a the-
ory model, which describes the role of health in mediating the impact of financial
incentives on retirement behaviour. The model predicts that wealthier individuals
(compared to poorer individuals) are more likely to retire for health reasons and
that health problems make older workers more responsive to financial incentives
encouraging retirement. Their empirical results, utilising Dutch reforms and admin-
istrative data, support the theory. When examining the interaction effect of health
and retirement incentives they focus on health shocks, defined as unpredicted hos-
pitalisations. Our study departs from this by investigating a wider variety of health
variables, such as mental health and sickness absence. All our health indicators are
objective measures (as opposed to self-reported health status) and lagged by one
year, mitigating the potential endogeneity of health on labour market outcomes.
The benefit of working with a larger set of health measures is that by doing so we
can cover key dimensions of health that are also significant determinants of retire-
ment.

Earlier analysis of the Finnish reform of 2005 has been provided by Uusitalo
and Nivalainen (2013), who examined the mean response to the reform and found
evidence of relatively strong effects of the incentives created by the reform on retire-
ment decisions. They did not analyse the potential heterogeneity in the reactions
to the reform, which is crucial for understanding the associated efficiency-equity
trade-offs. Leinonen et al. (2016) on the other hand provide descriptive evidence
showing that healthier individuals start to retire earlier after the reform. They,
however do, not attempt to provide causal estimates of the effects of the reform or
analyze how incentives affect retirement decisions at the individual level. Gruber et
al. (2022) also analysed the main effects of the reform, with a focus on the effect
of the change in the statutory retirement age, which was another key feature of the
reform. We control for the effect of age limits in our analysis. The unique contri-
bution of our study is that we focus on differential reactions to incentives. Health
differences are prominent, especially among the elderly population, and we provide
a comprehensive assessment of the effects of retirement incentives, and this major
national reform, on different types of individuals.2

Our results indicate that on average individuals react to working incentives in
an expected manner: The better the incentives to postpone retirement are, the

2In a somewhat different context, Hall et al. (2022) analysed individual differences in reactions
to an active labour market programme targeted at young people, and found that young individuals
who are in a difficult overall life situation (e.g. school dropouts and individuals suffering from
mental health problems) do not react to activation. This implies that active labour market policies
may not help individuals at risk of social exclusion. Since health problems are more relevant for
the elderly, studying related issues in the context of pension reforms appears particularly relevant.
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more likely the individual is to postpone retirement. Furthermore, many types of
individuals appear to react to retirement incentives, and it therefore does not seem
to be the case that the ability to take advantage of better incentives is limited to any
specific group. On average, less healthy individuals retire earlier, as expected, but
our results do not indicate strong and consistent differences in reactions to incentives
between population groups defined according to health status, using a wide variety
of health indicators. Individuals with a spell of sickness absence in the previous year
— a health measure specifically related to the ability to work — do however seem
to react to incentives less strongly than other groups.

The rest of the paper is organised as follows. Section 2 introduces the Finnish
pension system and the 2005 reform. Section 3 presents the empirical strategy.
Preliminary results are presented in Section 4, and the robustness of the findings is
discussed in Section 5. Conclusions are offered in the final section.

2 The Finnish pension system and the 2005 reform

The Finnish pension system has two elements: 1) earnings-related pensions and
2) residence-based national pensions. Participation in the earnings-related pension
system is mandatory and covers virtually all earnings and workers. The level of an
individual’s pension is determined by her working history, the earnings received and
age at retirement. National pensions and the so-called guarantee pension (intro-
duced in 2011 to guarantee a minimum level of income to all pensioners living in
Finland) are proportional to the earnings-related pension. They are paid to those
individuals who have a low accrued pension. Each euro of accrued earnings-related
pension cuts national pensions by 50 cents and the maximum amount of the na-
tional pension was 529.68 euro per month in 2005. Also, the marital status of the
individual affects the amount of the national pension.

The Finnish pension system has statutory retirement ages for full and early
old-age pensions, explained in more detail below. In addition to these two, there
are several alternative retirement paths, which differ in their eligibility criteria. The
different pathways include part-time pension, disability pension, and unemployment
pension (abolished in the 2005 reform).

The first reform laws were passed in the middle of 2003, and the new rules
took effect as of January 2005. An information campaign about the reform was
implemented already in the beginning of 2004.

Before 2005, the full (or default) retirement age (FRA) was 65 years. Early old-
age retirement (ERA) was possible from the age of 60 onwards. Accrued pensions

5



were cut by 0.4% for each month of early retirement before the age of 65. Delaying
retirement after the age of 65 increased the accrued pension by 0.6% for each month.
The level of pensions was calculated based on earnings for the last 10 years before
retirement. It was limited to 60% (66% for public-sector workers) of the highest an-
nual salary for those years. Some public sector workers also had different retirement
ages depending on their occupation. Pensions started to accrue at the age of 23 and
the accrual rate until age 59 was 1.5%. For 60- to 65-year-olds, the accrual rate
was 2.5%. A so-called halfway index3 was used to convert accrued pensions to the
retirement year’s money and to adjust pensions paid to those under 65 years old.
For those over 65 years old, the earnings-related pension index was used to adjust
the pension paid.4

The 2005 reform changed the fixed FRA to a flexible FRA. Since 2005 it has been
possible to fully retire after the age of 63 and an individual’s entire working history
is taken into account in calculating the pension payments. The age limit of the ERA,
on the other hand, was increased to 62. Early retirement cut pensions by 0.6% for
each month of early retirement before the age of 63. Postponing retirement after
the age of 68 increased pensions by 0.4% per month. In the reform, the eligibility
age for the full national pension remained the same, but the eligibility age for the
early national pension changed from 60 to 62. The penalty for claiming the national
pension early did not change.

In addition to age limits and the associated rules, accrual rates changed as well.
Following the reform, the accrual rate for the 18–52-year-olds was 1.5%. Between
the ages 53 to 62, the accrual rate was 1.9%. For 63- to 68-year-olds, the reform
introduced a so-called ‘super’ accrual rate of 4.5%, where the aim was to encourage
people to keep working after the minimum eligibility retirement age. Further, pen-
sions that accrued after the age of 63 no longer influenced an individual’s national
pension. The halfway index was replaced by a wage coefficient5 and the reform abol-
ished the differences in the regulations between public and private sector workers.

The above changes to the retirement system implied that the reform had different
implications for different cohorts of individuals. The important message here is that
the reform created variation in incentives between population groups and over time,
and this variation can be utilised to estimate the causal effects of the reform.

350% consumer price index and 50% earnings index
480% consumer price index and 20% earnings index
520% consumer price index and 80% earnings index
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3 Empirical strategy

3.1 Data and the sample

We use individual-level annual updated administrative data from the Finnish Centre
for Pensions and Statistics Finland. In addition to crucial information on pensions
and retirement decisions, the data includes a large set of individual demographic
and labour market characteristics. In addition, the data contains a wide range of
individual health indicators based on administrative data on hospital treatments
and drug prescriptions. The sources for the health data are the Finnish Institute for
Health and Welfare (THL) and the Social Insurance Institution of Finland (Kela).
The sample is an 11% random sample of all persons residing in Finland for at least
one year during 1987–2007 and the data for these individuals covers the years 2000–
2009.

In the analysis, we concentrate on early and full old-age retirement and we include
individuals entitled to national pensions (we model national pensions as well). In
Section 5, we check the robustness of our findings by focusing on individuals receiving
only earnings-related pensions, since they are the most affected by the changes in
incentives caused by the reform.6

Our main sample includes private sector workers aged between 62 and 68 years
(at the end of the year) who are in the labour force. Being in the labour force is
defined as not having retired earlier. In one robustness check we exclude individ-
uals who were unemployed in the previous year. We focus on 62- to 68-year-old
individuals, because they are able to retire (early or full) both before and after the
reform. All workers other than private sector workers are excluded from the sam-
ple, because of the inaccuracy of the data and some differences in the accrual rules
between sectors. Our sample size is around 13,000 individual-year observations.

We choose to exclude disability pensions from the main analysis since we want
to focus on retirement that is based more directly on the decision of an individual.
In Section 5, we examine the sensitivity of our results to the way in which disability
pensions are handled, and show that our results are robust in this respect too.

As mentioned above, the reform took effect in 2005, but full information about
the reform was available already in 2004. We exclude the years 2004 and 2005 from
our analysis to abstract from potential anticipation effects.

6The reform did not change the eligibility age for full national pension or the penalty for early
claiming within that system.
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3.2 Measuring the financial incentives to retire

We use the changes in total Pension wealth, when retirement is postponed by one
year, to measure the financial incentives related to retirement. A similar approach
has been used e.g. in Coile and Gruber (2007).7 We define pension wealth as the
present value of the stream of future pension incomes until age one hundred. The
benefit of using pension wealth instead of the annual pension is that it measures
the financial incentives of postponing retirement more broadly. Analysing changes
in pension wealth takes into account how postponing retirement affects future pen-
sions, as well as the fact that pension payments are then received for one year less.
Formally, pension wealth is defined as:

PWr =
100∑
s=r

πsβ
s−rIs−rPr(r) (1)

Where r indicates the age of retirement, Pr(r) is annual pension including national
pension (in year 2000 euros) when retired at age r, s is age, πs represents gender and
age dependent survival probability (from Statistics Finland) and β is the discount
factor (β = 0.97). After retirement, pensions are increased according to an index
I in real terms.8 In the calculations of I we use the average annual growth rates
of the consumer price index, earnings index and national pension index from 1995
to 2015. For the first one we use 1.59%, for the second one we use 3.13% and for
the third one 1.8%. We also convert pension wealth into year 2000 euros using the
consumer price index.

Our measure for financial incentives is the relative change in pension wealth
when retirement is postponed by one year:

7Other measures for the incentive to stay in the labour force used in the literature are the
option value measure (see Stock and Wise (1990)) and the peak value of pension wealth (see Coile
and Gruber (2007)). The option value is formed by calculating the individual’s utility at different
retirement dates. These levels of utilities are compared to that with the highest utility (optimal
retirement date) and this difference gives the measure for the incentive to retire at any given
point in time. We choose not to use this measure, because it would require making additional
assumptions about individuals’ risk aversion and consumption and leisure preferences. The peak
value is similar to the option value, without the need for making additional assumptions about
individual preferences. The peak value approach compares the highest level of pension wealth with
the current-year level of pension wealth. One potential worry with the peak value measure is that
it does not take into account how many years are needed to postpone retirement to reach the
optimal level of pension wealth.

8Before 2005, pensions were tied to the halfway index (for under 65-year-olds) and to the
earnings-related pension index (those 65 or older) and after that only to the earnings-related
pension index. National pensions are tied to the national pension index (before and after the
reform).
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∆ ln(PWr) = ln(PWr+1)− ln(PWr) (2)

We calculate pension wealth for each individual for every year using the accrual
rules in place during a particular year. In the calculations, we use information about
the individual’s overall accrued pension at the end of 2004. The source for this
variable is the Finnish Centre for Pensions. We further assume that the retirement
date is always December 31. The main reason is that individuals who are not retired
at all do not have any retirement date to use, and a fixed date within the year ensures
comparability. Second, for the retirement year and the year after retirement, we use
earnings from the year before retirement multiplied by the earnings index. The
variation for the incentive measure mainly stems from the policy reform, but since
it also depends on actual earnings, it is potentially endogeneous. Therefore, we also
utilize an IV strategy, described in Section 3.4.

Note: Values are in year 2000 euros. Pension wealth includes earnings-related
pensions and national pensions.

Figure 1: Change in pension wealth when retirement is postponed by one year

Figure 1 shows how postponing retirement by one year alters pension wealth
(measured in year 2000 euros). For the majority of individuals, postponing retire-
ment increases their pension wealth and on average the increase is around 25,000
euros. However, the effect of delaying retirement varies substantially among individ-
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uals. For some individuals, postponing retirement decreases pension wealth, whereas
for some their pension wealth increases by over 80,000 euros. Typically, individuals
with negative incentives have low earnings compared to their accrued pension.

To isolate the effect of the reform on the incentives and pension wealth, we adopt
a micro-simulation type approach. We first calculate pension wealth including na-
tional pensions9 and the incentives to postpone retirement for every individual with
both rules, and then compare these two. Since wealth and incentives are calculated
for each individual under both rules for the whole study period, the only difference
between the calculated values is due to the changes in the rules. Figure 2 illustrates
how the reform overall changed the effect (in year 2000 euros) of postponing re-
tirement by one year on pension wealth. On average the effect is slightly negative,
indicating that the reform on average mildly worsened the financial incentives to
delay retirement. However, the effect is not the same for every individual and there
is large variation as to how the reform affected incentives.

Note: Values are in year 2000 euros. Pension wealth includes earnings-related
pensions and national pensions.

Figure 2: Change in the effect of postponing retirement on pension wealth (in euros)

As was explained above, different age groups were affected differently by the
reform. Figure 3 shows the effect of the reform on retirement incentives by age
groups (also in euros). According to the Figure, the reform increased, on average,

9Appendix B.1 contains some descriptive figures with earnings-related pensions only.
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the incentives to postpone retirement for 62- and 65-year-old individuals. For the
63- and 64-year-olds, the incentives worsened on average.

Note: Values are in year 2000 euros. Age refers to the age at the end of the year.
Pension wealth includes earnings-related pensions and national pensions.

Figure 3: Change in the effect of postponing retirement on pension wealth, by age
groups (in euros)

A similar story emerges from Figure 4, which shows the direct effect of the reform,
in percentages, on pension wealth and incentives for those aged 60 to 66. The direct
effect on pension wealth is calculated using the 2004 data and the information on
total accrued pensions at the end of year 2004. As can be seen from the figure,
people below the age of 65 saw an overnight increase in their pension wealth, since
the eligibility age for old-age pension decreased from 65 to 63 years of age. The
effect was the highest for 63-year-old individuals, who saw an increase of around 9%
in their pension wealth.10 The pensions of individuals who were at least 65 years old
at the time of the reform were protected. Therefore, the change in pension wealth
is zero in the figure for those age groups.

In addition to the overnight effects shown in Figure 4, the reform also had other
effects on pension wealth. The larger accrual rate for those aged 53 to 60 years

10Figure 4 includes national pensions as well. National pensions partly offset the rise in pension
wealth, since the statutory ages for full national pension did not change. The 63-year-olds and not
eligible for national pension saw an increase of around 10% in their pension wealth.
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or at least 63 years, the change in the indexation of accrued pensions and the new
feature that pensions accruing after the age of 63 did not affect national pensions all
contributed to increase pension wealth. On the other hand, the smaller accrual rate
for those aged 60 to 62 years, the change in delayed claiming, and the introduction
of the life-expectancy coefficient had a decreasing effect on pension wealth.

The log-difference of pension wealth (incentives to postpone retirement) changed
as well. The reform increased the incentives for those under 62.5 years, weakened
incentives for those between 62.5 to 65 years, while the change in incentives was
close to zero for those over 65 years of age.

Note: The values are calculated by comparing the levels of pension wealth
using the retirement rules before and after the reform. These are calculated as
averages within bimonthly bins. The red line is calculated as a percentage point
difference in the relative effect on pension wealth when retirement is postponed
by 12 months. The blue line is calculated as a percentage change in pension
wealth. The change in pension wealth is calculated using the information on
total accrued pension at the end of year 2004 and using the 2004 data. In-
centives are calculated using the whole sample. Age is age at the end of the
year.

Figure 4: Effect of the reform on pension wealth and incentives to postpone retire-
ment

As was mentioned, the reform created variation in incentives according to ac-
crued pension and earnings. This variation in incentives is illustrated in Figure 5.
On the x-axis, individuals are divided into percentiles according to the ratio between
earnings in the following year and current-year total pension. The y-axis shows the
difference in the relative effect of postponing retirement. As can be seen from Fig-
ure 5, the incentives to postpone retirement improved for those with high earnings
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compared to their accrued pension and worsened for those with low earnings com-
pared to their accrued pension. The effect of the reform also clearly increases and
is roughly monotonous over the percentiles, but the increase is not linear.

Note: The y-axis shows the difference in the relative effect of postponing
retirement on pension wealth between the rules.

Figure 5: Effect of the reform on incentives to postpone retirement by the ratio of
future earnings and pension

3.3 Measurement of health

We measure health with several different variables, derived from various national
registers containing detailed individual-level information on different aspects of
health.11

First, we use hospitalisation and treatment information from the hospital dis-
charge records of the Finnish Institute for Health and Welfare. Using this register,
we form an indicator of whether or not an individual has been treated in hospital for
any reason. We separate cardiovascular diseases and diseases of the musculoskele-
tal system and connective tissue to their own indicators based on the International

11In Appendix B we show how the incentives and the effect of the reform on incentives vary
according to health status. The key takeaway from these charts is that the changes in incentives
are very similar across individuals with different health status, and therefore it is unlikely that any
difference in reactions to incentives between healthy and unhealthy individuals would stem from
facing different incentives.

13



Classification of Diseases (ICD-10).12

Second, we use medication information from the reimbursement register of the
Social Insurance Institution of Finland. We form two variables using data on pur-
chases of prescription medications. The first measure is formed according to total
purchases of medication within a year and is divided into three categories (less than
4 purchases, 4 to 7, and 8 or more). For mental health, we use information on
purchases of prescribed psychotropic medication.13

Third, we use information on sickness absence from the Social Insurance Insti-
tution of Finland. We measure sickness absence as the total length of all sickness
absence spells in days within a year. Sickness allowances, however, are paid only
after a specified (usually 10 days) waiting period and thus the register only contains
information about those sickness absences that are longer than the waiting period.
We divide the length of sickness absences (days after the waiting period) into four
categories (0 days, 1 to 14 days, 15 to 60 days, and over 60 days). Sickness ab-
sences that continue into the next year are allocated to both years according to the
respective number of days.

In addition to these measures, we form a more general indicator of ill health,
dividing the sample into sub-samples according to overall health status. We describe
the formation and rationale behind this measure when we carry out the sub-sample
analysis.

Table 1 shows some descriptive statistics for our main sample. Approximately
20–30% of the target group retires each year, and a much larger share (33% instead
of 14%) reaches the full retirement age after the reform, due to a lowering of the
full retirement age. Individuals have approx. 35 years of work history on average,
and the mean pension is close to 15,000 euros a year in comparison to mean annual
earnings of around 26,000 euros. When it comes to the measures of health, a small
share receive treatment for a specific type of illness. Many individuals (around 20%)
have sickness absences and use a large amount of prescription medication. For
example, 7–8% of the individuals in the sample used psychotropic medication.

12We identify hospitalisations and treatments due to diseases of the circulatory system (I00-I99)
and diseases of the musculoskeletal system and connective tissue (M00-M99).

13The Anatomical Therapeutic Chemical (ATC) classification codes were used, and purchases
of psycholeptics (N05) and psychoanaleptics (N06, excluding anti-dementia drugs N06D) were
captured by our variable of psychotropic medication.
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Table 1: Means of selected variables before and after the reform

Before the reform After the reform
Retirement rate 0.202 0.295
Reaching full retirement age 0.144 0.321
Female 0.430 0.395
Age (at the end of the year) 63.13 62.96
Spouse (share) 0.706 0.715
Working history (years) 34.87 37.08
Earnings 23,354 29,533
Accrued pension (euros) 13,132 16,851
Pension wealth (euros) 279,220 348,091
Pension wealth (logs) 12.43 12.63
∆ ln(PW ) 0.0659 0.0678
ln(PW ) 20,379 24,855
Psychotropic medication (t-1) 0.0681 0.0917
Medication purchases (t-1) 5.688 7.022
Any treatment (t-1) 0.106 0.114
Treatment, Cardio (t-1) 0.0228 0.0217
Treatment, Muscular (t-1) 0.0249 0.0236
Sickness absences days (t-1) 5.170 4.909
Sickness absences share (t-1) 0.232 0.211

Note: Monetary values are in year 2000 euros. Sickness absences in days refers to the
length of sickness absence spells after the waiting period.

3.4 Estimation strategy

Our main question is how financial incentives affect retirement behaviour and
whether the reactions vary between individuals with different health status. Our
analysis includes the years around the 2005 reform: years 2001-2003 (before) and
2006-2008 (after the reform). The years 2004 and 2005 are dropped to abstract from
possible anticipation effects related to the reform. We exploit variation between pop-
ulation groups and across the reform period to study how financial incentives affect
retirement. To be precise, we estimate the following regression:

Ri,t = θ1∆ ln(PWi,t) + θ2 ln(PWi,t) + γt + βXi,t + ui,t (3)

where Ri,t is an indicator variable equal to one if individual i retires in year t,
conditional on not having retired earlier. The time fixed effect is denoted by γ.
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The vector X contains individual-level control variables, such as gender, age, work
history, and education,14 including spouse controls and health indicators. PWt is an
individual’s calculated pension wealth at the end of year t and ∆ ln(PWi,t) captures
the incentives to postpone retirement.

The parameter of interest is θ1, which captures the effect of financial incentives
on the retirement probability, while the control variables (including the actual level
of pension wealth) capture some of the other determinants of retirement behaviour.

In the second step, we study how the reactions to incentives vary by health status.
We choose to present models estimated using different sub-samples, because we want
to favour an approach that allows for the varying impact of other determinants on
retirement in different population groups. This approach is more flexible and easier
to interpret than the alternative of interacting the group indicators with the incentive
measures, for example.

We use the pension reform as a source of exogenous variation in retirement in-
centives. One potential worry with the estimations conducted using OLS is that
unobserved individual-level characteristics may influence both incentives and retire-
ment: individuals with a greater preference for continuing to work may also face
better incentives, for example if their current earnings are high, since accrual rates
depend on earnings.

Therefore, as a robustness check, we implement an IV analysis and follow an
approach often used in tax responsiveness analyses, introduced by Gruber and Saez
(2002). In order to isolate only the exogenous variation in incentives caused by
the reform, the idea is to construct the retirement incentives for each year using
the accrual rules in place in that year, but calculating them with lagged earnings
instead of current earnings. We present the IV results only after the OLS analyses,
since it turned out that results are very similar, and the potential endogeneity plays
little role in our case.

It will be helpful to introduce some additional notation for explaining the in-
strument used. The key regressor is the incentive to continue working, ∆ln(PWt) =

ln(PWt+1)−ln(PWt). Let us denote the log of the pension wealth by ln(PWt(yt, ...)),
because the pension wealth depends, among other things, on the earnings level, y,
and the pension wealth is calculated using the policy rules of year t.

Now the instrument for ln(PWt+1(yt+1, ...)) − ln(PWt(yt, ...)) is
ln(PWt+1(yt, ...)) − ln(PWt(yt−1, ...)). The exclusion restriction is that indi-
viduals cannot affect previous earnings and therefore the only variation in the
incentives come from the policy change, which is exogenous from the viewpoint of

14A full description of the control variables used in the estimations is presented in Appendix A.
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the individuals.
In addition to these main analyses, we carry out a wide variety of additional

robustness checks, as outlined in Section 5.

4 Results

4.1 Results for the full sample

We first provide some graphical evidence to illustrate how changes in the incentives
to postpone retirement, due to the reform, are related to the corresponding change
in the probability of retirement. This is depicted in Figure 6. The x-axis shows
how the reform changed the incentives in relative terms among various groups,
whereas the y-axis shows how the probability of retirement changed in the same
groups around the reform. The groups are formed according to age, gender and
work history and the numbers in the graph show the age of each group. Clearly
there is a negative connection between the incentives to postpone retirement and
the retirement probability.

Note: The red line is the regression line, which is weighted according to the
group sizes.

Figure 6: Relationship between the change in retirement probability and incentives

Next, we report the mean impact of the reform on retirement using a simple OLS
setting, corresponding to Equation (3). These results are shown in Table 2. The first
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column reports results from the regression with year fixed effects, while the second
column adds the level of pension wealth to the model. The third model contains
basic individual-specific control variables, which include also a dummy measuring
whether the person has reached the full retirement age. Controlling for this factor
is important, given that the analysis in Gruber et al. (2022) has found reaching
the default retirement age to be a crucial determinant of retirement decisions. The
fourth model also includes controls for an individual’s spouse. In models (5) to (10),
the health variables are included separately one at a time, and in model (11) all the
individual health variables are included simultaneously.

The signs of the estimates are as expected. The coefficient of the log change in
pension wealth, ∆ ln(PW ), is negative, indicating that when incentives to retire later
are increased, individuals are indeed less likely to retire during the analysis year. On
the other hand, the wealth effect (ln(PW )) increases the likelihood of retirement.
These results are stable across the different specifications. With the full set of
controls (Column 11), the estimated coefficient indicates that a one percentage point
increase in the incentives decreases the risk of retirement by around 2.2 percentage
points. A one-unit increase in the level of log of pension wealth, in turn, increases
the risk of retirement by 4.8 percentage points (Column 11). Compared to earlier
findings from Finland (Uusitalo and Nivalainen, 2013), our estimation results for the
effect of incentives have the same sign, but the magnitude is smaller, which may be
due for example to the fact that Uusitalo and Nivalainen (2013) conduct the analysis
at a group level. In Sweden, Johansson et al. (2014) find rather similar results on the
effects of incentives as we do. In sum, individuals respond to retirement incentives
as expected, and the estimated wealth effects are consistent with the notion that
leisure time is a normal good (higher wealth levels lead to earlier retirement).

As in Gruber et al. (2022), we find that reaching the full retirement age (FRA)
is an important determinant of the retirement decision. The estimated coefficient
on the dummy indicating that an individual has reached the statutory retirement
age is around 0.24 across all specifications.

Regarding the health variables, in many cases worse health is associated with a
higher risk of retirement. Psychotropic medication increases the risk of retirement
by 4.1 percentage points and having at least 8 prescription medication purchases
increases it by around 2.2 percentage points. Sickness absence increases the risk of
retirement as well. Having a spell of 1 to 14 sickness absence days (after the waiting
period) increases the risk by around 3.3 percentage points and over 60 sickness days
increases it by around 7.3 percentage points. On the other hand, the estimated co-
efficient for any treatment period, a treatment period due to musculoskeletal issues,
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Table 2: Baseline OLS estimates

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Dependent variable is the retirement decision and mean retirement rate in each model is 0.265
∆ ln(PW ) -3.929*** -4.157*** -2.216*** -2.227*** -2.226*** -2.229*** -2.227*** -2.225*** -2.225*** -2.243*** -2.244***

(0.126) (0.129) (0.126) (0.126) (0.126) (0.126) (0.126) (0.126) (0.126) (0.126) (0.126)
ln(PW ) 0.103*** 0.0489*** 0.0482*** 0.0481*** 0.0482*** 0.0482*** 0.0483*** 0.0479*** 0.0481*** 0.0480***

(0.00816) (0.0108) (0.0108) (0.0108) (0.0108) (0.0108) (0.0108) (0.0108) (0.0108) (0.0108)
FRA 0.238*** 0.237*** 0.237*** 0.237*** 0.237*** 0.237*** 0.237*** 0.237*** 0.238***

(0.0127) (0.0127) (0.0127) (0.0127) (0.0127) (0.0127) (0.0127) (0.0127) (0.0127)
Treatment, cardio (t-1) 0.0170 0.0109

(0.0228) (0.0256)
Treatment, muscular (t-1) 0.0356 0.0246

(0.0223) (0.0254)
Any treatment (t-1) 0.00794 -0.0223

(0.0105) (0.0139)
Psychotropic medication (t-1) 0.0413*** 0.0324*

(0.0125) (0.0128)
Medication purchases (t-1)
4 to 7 -0.00270 -0.00565

(0.00852) (0.00855)
8 or more 0.0219** 0.0139

(0.00755) (0.00786)
Sickness absenses (t-1)
1 to 14 days 0.0330* 0.0335*

(0.0160) (0.0165)
15 to 60 days 0.0195 0.0217

(0.0148) (0.0159)
Over 60 days 0.0730*** 0.0697**

(0.0221) (0.0237)

Observations 12,977 12,977 12,923 12,923 12,923 12,923 12,923 12,923 12,923 12,923 12,923
R-squared 0.087 0.099 0.318 0.319 0.319 0.319 0.319 0.320 0.320 0.320 0.321
FE YES YES YES YES YES YES YES YES YES YES YES
Individual controls NO NO YES YES YES YES YES YES YES YES YES
Spouse controls NO NO NO YES YES YES YES YES YES YES YES
Health controls t-1 NO NO NO NO NO NO NO NO NO NO YES

Note: ∆ ln(PW ) is the relative change in pension wealth when retirement is postponed by one
year. Sickness absences indicates days after the waiting period.
Robust standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05

a treatment period due to cardiovascular diseases, less than 8 medical purchases
and having a length of sickness absences of 15 to 60 days are not statistically signifi-
cant. When the health variables are included simultaneously, the use of psychotropic
medication and having had 1 to 14 or at least 60 sickness absence days remain sta-
tistically significant determinants of retirement behaviour. In particular, long spells
of sickness absence are, quite intuitively, important determinants of retirement be-
haviour.

4.2 Results by subgroups

Next, we analyse how the results vary between different types of individuals with
varying health. The heterogeneity analyses are conducted by running regressions
using separate sub-samples. The samples are divided according to whether an in-
dividual has (i) had any treatment in a hospital; (ii) received treatment for car-
diovascular diseases or (iii) musculo-skeletal diseases; (iv) had 8 or more purchases
of medication; (v) had medication for mental illnesses; and (vi) had at least one
sickness absence day after the waiting period.

Finally, we form an indicator of poor health which utilises information from the
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different health measures. This combined measure is a complement to the individ-
ual measures, and attempts to capture the labour market-relevant aspects of health
status more broadly. The indicator gets the value one if the individual has been
an inpatient due to cardiovascular diseases in a particular year, has 8 or more pur-
chases of prescription medication, has psychotropic medication or has over 60 days
of sickness absence. The rationale behind this indicator is to make the two groups
– more and less healthy persons – more equal in terms of their size.

Our interest here is in the equity effects of the reform, in particular the interac-
tion between health inequality and economic inequality. We would like to examine
whether the reform has a differential effect on those who are prone to retire earlier
due to health problems in the baseline. Do those individuals who have a larger risk
of retiring early react to incentives - and correspondingly, are they able to utilise the
potential financial benefits created by the reform? It is possible, of course, that the
individuals differ in other respects than health as well, but we attempt to mitigate
this issue by always including a large number of control variables (also related to
the spouse).

The purpose of the subgroup analysis is therefore to detect whether there is a risk
that providing high-powered incentives for continuing to work have ramifications in
terms of aggravated inequality among older workers. However, it should also be
noted that it is not necessarily clear that those with worse health are less inclined
to react to incentives: it is also possible that they in fact require stronger financial
returns for continuing to work to compensate for the greater opportunity cost of
working. The pattern of heterogeneity that we should expect to see is therefore not
clear a priori, making the empirical subgroup analysis all the more important and
interesting. Further, the link between health and the reaction to work incentives
may of course differ depending on the type of the underlying health issues.

The OLS results for the subgroup analysis are reported in Table 3. Overall, those
with different types of health problems mostly do react to the incentives and to the
level of pension wealth in a similar way as individuals in our sample overall. This
is revealed by the test statistics indicating whether the estimated coefficient of the
financial incentives differ in a statistically significant way between the two groups
studied. This holds for most health indicators. An important finding, therefore, is
that many types of individuals do appear to react to retirement incentives.

Still, we do find some differential reactions to the incentives, pension wealth
and reaching the full retirement age. The reactions of individuals with sickness
absence spells (exceeding the 10-day deductible period) appear to differ from those
of other individuals in our sample: it seems that they react less to the incentives to

20



postpone retirement than others do, and do not react to the level of pension wealth.
Furthermore, they react less to reaching the full retirement age. The finding that
we see differential reactions for this group in particular is of interest, given that
sickness absence is a health indicator with the clearest a priori link to labour-market
behaviour.
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To summarise, the results indicate that economic incentives and the level of pen-
sion wealth as well as health status matter for retirement decisions. Many types of
individuals, with different health status, do appear to react to incentives. Therefore
we do not find evidence of a clear or comprehensive trade-off between providing
improved incentives to postpone retirement and avoiding unfair treatment of in-
dividuals with differential ability to respond to and therefore benefit from those
incentives.

One group that does appear to respond differently to the rest of our sample is
individuals with sickness absence, which is an indication of health problems that are
directly related to an individual’s working ability. More generally, there are reasons
to interpret our findings cautiously: it is possible, for instance, that the health
measures could still hide substantial heterogeneity between people with different
severity of morbidity.

An interesting question relates to the comparison of our results with those of
Leinonen et al. (2016), who found that relatively healthier individuals started to
retire earlier after the reform. This finding is not inconsistent with our results.
First, one should check whether the reform changed incentives differently according
to health. However, the figures in Appendix B.3 indicate no systematic differences
in this respect. One potential explanation for the finding in Leinonen et al. (2016),
which is consistent with what we find, is that according to our results healthy
individuals appear to react somewhat more strongly to the statutory full retirement
age, which also changed at the reform (c.f. Table 3). While it is difficult to pinpoint
the precise reason behind this difference, one potential reason is that less healthy
individuals are more likely to have already retired before reaching the full retirement
age.

5 Robustness

5.1 Earnings-related pensions

In the analysis above we included individuals receiving earnings-related pension
and/or national pension. However, the reform concerned mostly the earnings-related
pension system, and individuals receiving only earnings-related pension were affected
more than individuals receiving national pension. In addition, individuals receiving
only earnings-related pension have overall higher levels of pension wealth. These two
observations together indicate that there might be differences in responses between
these two types of individuals.
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For this reason, we also examined the recipients of earnings-related pension only,
excluding those individuals who received any amount of national pension. The
results of the full model (corresponding to the specification reported in the last
column of Table 2 for the full sample) are reported in the first column of Table 4.
The impact of economic incentives and the level of pension wealth remain significant
for this smaller sample as well, but the magnitude of the coefficients rises. This is
to be expected, since the changes in the incentives are muted for those receiving
national pension.

We also conduct the robustness analysis by partitioning the data into subgroups
(these are shown in Table C.3). The results tell a similar story as the main analysis.
Most subgroups’ retirement decisions react to incentives to postpone retirement and
also to the level of pension wealth. Furthermore, individuals with sickness absence
react differently to incentives than other individuals. The only exception is that
individuals treated for cardio-vascular diseases seem to react stronger to incentives
compared to others in this sample.

5.2 IV estimations

Turning to the results from the IV analysis, in the first stage the dependent variable
is the change in pension wealth, ∆ ln(PW ), which is regressed on the Gruber-Saez
(2002) type of instrument, constructed using lagged income but current year’s policy
rules. The results regarding the mean impacts are shown in Column (5) of Table
4. The first-stage F test result is very strong, confirming instrument strength. The
results are qualitatively very similar to the OLS results - the signs of the main coeffi-
cients of interest are as expected and the estimated coefficients are also statistically
highly significant. This indicates that the potential endogeneity in the incentive
measure did not turn out to plague the OLS analysis.

Table C.7 shows the 2SLS estimation results for the different population groups.
Qualitatively, the picture that emerges is similar to the main analysis. Again, the
differences in the reactions across population groups are typically not statistically
significant. Only individuals with a sickness absence spell seem to differ in their
reactions as they react less than those without a sickness absence spell. The sub-
group IV results are, therefore, similar than the corresponding OLS results.

5.3 Excluding unemployed individuals

Unemployed individuals may have different reasons to retire than employed individ-
uals simply because they do not have a job to continue in. Furthermore, there might

24



Table 4: Robustness of the baseline results

OLS IV
(1) (2) (3) (4) (5)

Dependent variable is retirement decision
∆ ln(PW ) -2.680*** -1.335*** -2.174*** -2.380***

(0.176) (0.137) (0.128) (0.129)
ln(PW ) 0.0628*** 0.0422*** 0.0466*** 0.049***

(0.0158) (0.0112) (0.0110) (0.011)
∆ ln(pension) -2.243***

(0.126)
ln(pension) 0.0488***

(0.0109)
FRA 0.253*** 0.241*** 0.239*** 0.238*** 0.237***

(0.0163) (0.0133) (0.0130) (0.0127) (0.013)
Treatment, cardio (t-1) -0.00189 0.00479 0.00557 0.0108 0.011

(0.0322) (0.0267) (0.0267) (0.0256) (0.025)
Treatment, muscular (t-1) 0.0376 0.0263 -0.0120 0.0246 0.025

(0.0331) (0.0261) (0.0266) (0.0254) (0.025)
Any treatment (t-1) -0.0240 -0.0207 -0.0378** -0.0223 -0.023

(0.0181) (0.0145) (0.0146) (0.0139) (0.014)
Psychotropic medication (t-1) 0.0340* 0.0326* 0.0470*** 0.0324* 0.032*

(0.0167) (0.0135) (0.0132) (0.0128) (0.013)
Medication purchases (t-1)
4 to 7 -0.0113 -0.00580 -0.00545 -0.00566 -0.006

(0.0107) (0.00875) (0.00876) (0.00855) (0.009)
8 or more 0.0188 0.0100 0.0197* 0.0139 0.014

(0.00987) (0.00805) (0.00806) (0.00786) (0.008)
Sickness absenses (t-1)
1 to 14 days 0.0354 0.0415* 0.0524** 0.0335* 0.034*

(0.0203) (0.0166) (0.0172) (0.0165) (0.016)
15 to 60 days 0.0196 0.0303 0.0850*** 0.0217 0.023

(0.0210) (0.0164) (0.0175) (0.0159) (0.016)
Over 60 days 0.0821** 0.0863*** 0.361*** 0.0697** 0.070**

(0.0315) (0.0243) (0.0237) (0.0237) (0.024)

Mean retirement rate 0.274 0.248 0.283 0.265 0.265

Observations 8,376 11,862 13,244 12,923 12,923
R-squared 0.326 0.316 0.297 0.321 0.321
FE YES YES YES YES YES
Individual controls YES YES YES YES YES
Spouse controls YES YES YES YES YES
Health controls t-1 YES YES YES YES YES

First stage: Dependent variable is the relative change in pension wealth
Kleibergen-Paap F statistics 58220
First stage r-squared 0.227

Note: In model (1), individuals entitled to national pension are excluded, in model (2) unemployed
in the previous year are excluded, in model (3) disability retirements are included and pension
wealth and the incentives calculated according to equation (4), in model (4) ∆ ln(pension) and
ln(pension), are used to measure the incentives. OLS is used for the first 4 models, and in all
models except model (4) incentives are measured using the relative change in pension wealth and
the level of pension wealth. In model (5) the estimation is conducted using 2SLS with the main
sample. In model (5) the relative change in pension wealth calculated by lagged earnings are used
as instruments. ∆ ln(PW ) is the relative change in pension wealth when retirement is postponed
by one year. Sickness absences indicates days after the waiting period.
Robust standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05
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be differences in the usage of sickness absences between employed and unemployed
individuals.15 Therefore we also run the analysis by excluding unemployed individ-
uals from the sample. We have information about the main type of activity of an
individual within a year and use that to identify unemployed individuals.16

The baseline estimation results are shown in the second column of Table 4. The
estimated coefficients for the incentives and the level of pension wealth are somewhat
smaller than with the main specification, but are still highly significant. As excepted,
having at least one sickness benefit spell has a larger impact on risk of retirement
in this sub-sample.

The population subgroup results are displayed in table C.4. The results are
somewhat similar to our main analysis, in that different types of individuals react
to incentives to postpone retirement. In this subgroup, differences in reactions to
incentives between individuals with and without a previous spell of sickness absence
are qualitatively similar to the main analysis, but the difference is not statistically
significant.

5.4 Different measure of incentives

In our main analysis we formed the measure for the incentives using changes in
pension wealth, which is the discounted stream of future pensions until age 100.
One possible issue with our choice is that the time horizon is too long. To test for
the robustness of our results against this choice, we run the analysis using the other
extreme, i.e. using annual pension instead of pension wealth, and using the accrual
rate of the pension as the measure for the incentives to postpone retirement.

The results are shown in column 4 of Table 4 and they are very similar to the
results of our baseline analysis. For the subgroup analysis, the results are also very
similar (shown in table C.5).

5.5 Disability pensions

In the main analysis, we chose to exclude disability pensions because we wanted to
concentrate on retirement that is more directly based on the decision of an indi-
vidual. This decision may not necessarily be entirely innocuous. We are interested
in individuals with different health statuses, and one may worry whether excluding

15Both employed and unemployed persons are entitled to sickness allowance in Finland, but be-
cause the level of compensation is the same in both benefits, the unemployed may not be motivated
to apply for sickness allowance.

16Unemployment status refers to the situation at the end of the previous year.
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individuals with the poorest health affects our results. In this section, however, we
argue that the reliability of our results is not compromised by this choice.

First, Table 5 shows that the majority of disability retirements occur before
the age of 62 and this share has remained similar after the reform. However, an
additional worry is that the reform might have affected the attractiveness of the
different retirement pathways. The change in the full retirement age also affected the
eligibility ages for disability pensions: after the reform, 63- to 65-year-old individuals
could no longer retire due to disability but were able to claim full old-age-pension.
The reform also decreased the target age of the projected pension component and
changed the accrual rate of the projected pension component from 0.8% to 1.3%
and after 2010 it was further increased to 1.5%. Disability pensions were calculated
with the new rules for the first time in 2006. In addition, the reform abolished the
unemployment pension and this was partly compensated by providing occupational
disability criteria for disability retirement.

Table 5: Share of retirements by age and retirement type

Old-age retirements
Age 2003 2004 2005 2006 2007 2008
62 5% 4% 7% 9% 13% 13%
63 15% 17% 35% 36% 42% 44%
64 2% 5% 17% 11% 10% 10%
65 44% 44% 24% 23% 17% 18%
66 1 % 1% 1% 1% 1% 2%
67 0% 0% 0% 0% 1% 1%
68 0% 0% 0% 0% 0% 1%

Total number
19768 21909 31331 27733 28772 35768

of retirements
Retirement due to disability

Age 2003 2004 2005 2006 2007 2008
62 4% 3% 3% 3% 3% 4%
63 2% 2% 2% 1% 1% 1%
64 1% 1% 1% 0% 0% 0%
65 0% 0% 0% 0% 0% 0%

Total number
28056 28386 28746 27215 28187 28665

of retirements
Source: Own calculations based on Finnish Centre for Pensions on-
line database
Note: Values include all working sectors. Shares are calculated rela-
tive to the total number of retirements of each type and year. Age is
at the end of the year.
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To account for the role of disability pensions, we carry out a robustness check
where we include individuals over the age of 62 who retired due to disability in our
sample. This increases the sample size by around 300 observations. However, there
is a possible endogeneity problem related to the assignment of different retirement
pathways, since the disability pensions are higher and the incentives to postpone
retirement are poorer compared with old-age retirement. Therefore, if we were to
calculate retirement incentives according to the rules for disability pension, for all
individuals who retired due to disability, we would likely end up overestimating the
effect of incentives and underestimating the role of pension wealth.

To deal with this potential endogeneity issue, we follow the example of Johansson
et al. (2014) and use a probabilistic approach to weight different pathways to retire-
ment. We first calculate the share of individuals aged 62 to 6517 retiring through
old-age-retirement or disability retirement by gender, education and year conditional
on not having retired earlier. For this purpose we extended the sample to cover all
working sectors (excluding individuals with personal retirement ages), and the de-
scriptive statistics on the shares are shown in the Appendix C. Then these shares
are used to form a weighted sum of pension wealth:

PW (weighted) =
p(DI)

p(DI) + p(OLD)
PW (DI) +

p(OLD)

p(DI) + p(OLD)
PW (4)

Where p(DI) is the mean disability retirement rate and p(OLD) is the mean old-age
retirement rate. As mentioned earlier, these rates vary according to gender, age and
year. PW is pension wealth with old-age pensions and PW (DI) is pension wealth
with disability pensions. This weighted pension wealth is used to form the incentives
to postpone retirement, when the possibility to retire due to disability is taken into
account.

The baseline estimation results are displayed in the third column of Table 4
and the sub-group results are shown in the Appendix. Not surprisingly, the health
variables are much more important determinants of retirement when disability re-
tirement is taken into account. In particular, having a large number of sickness
absence days increases the likelihood of retirement substantially (around 36 pp.).
Overall the coefficients for the level of pension wealth and for the incentives to post-
pone retirement are almost the same as in the baseline estimation. The results of the
sub-group analysis are qualitatively similar to our baseline results, but differences
in reactions to incentives between individuals with and without a previous spell of

17After the reform only those aged 62 to 63 are included.
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sickness absence are not statistically significant in this analysis.

6 Conclusions

We analyzed the effects of retirement incentives on retirement behaviour, using the
Finnish pension reform implemented in 2005. The reform changed the incentives
to postpone retirement differently for people with different labour market histories,
and we exploit the exogenous variation in retirement incentives generated by the
reform. The results indicate that the changes in retirement incentives influenced
retirement in an expected manner on average. Improved incentives to continue
working induced individuals to postpone retirement, while a higher level of pension
wealth led to earlier retirement.

Our second key aim was to study how the reactions to incentives vary among
different types of people. In particular, we analyzed how health status, measured
using rich administrative data, may modify the effect of retirement incentives on
actual retirement decisions: Are all types of individuals, also those with bad health,
able to take advantage of the monetary incentives to postpone retirement? Older
workers who have health problems may find it difficult to postpone retirement de-
spite the financial gain of working longer. On the other hand, the financial gain
may be especially important for those with worse health, as greater financial com-
pensation is needed to offset the (mental or physical) costs of working. Depending
on which mechanism dominates, bad health may lead to a muted or a more pro-
nounced reaction to changes in incentives. To the best of our knowledge, similar
analysis combining quasi-experimental variation in retirement incentives, and focus-
ing on this type of potential heterogeneity in the responses to these incentives, has
not been offered in previous literature. While we implement this research in the
Finnish context, we would argue that the results have external validity, for example
because of the objective health measures used.

Using a wide array of health indicators, including inpatient care (with informa-
tion on the type of illness) and prescribed medication, we found that individuals
with various different types of health issues do respond to incentives to postpone
retirement. An exception to this general pattern was that those with a sickness
absence period exceeding 10 days – a measure of ill-health specifically related to
the ability to work – reacted less strongly than others to financial incentives to con-
tinue working. The statistical significance of these results varies somewhat, however,
depending on the sample used.

There are reasons to interpret our findings with some caution, as it is possible,
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for instance, that the health measures could still hide substantial heterogeneity
between people with different severity of morbidity. Nevertheless, the results of
our paper are notable, as they suggest that policy-makers do not necessarily face
significant trade-offs in designing policies that improve the incentives to extend
working careers and retire later, and treating people with varying health in a fair
manner.

Declarations of interest: None
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Appendices

A Variables

The full list of control variables used in the estimations is presented here.
Individual controls : Gender, age at the end of the year, working history (≤35

years, 35 to 40 years, at least 40 years), level of education, field of education, region,
reached full retirement age (yes or no), reached early retirement age (yes or no) and
language. Spouse controls : Spouse (yes or no), age of spouse over early retirement
age (yes or no) and age of spouse over full retirement age (yes or no). Health
controls : prescriptive drug purchases (0 to 3, 4 to 7 and 8 or more), purchase of
psychotropic medication (yes or no), any treatment period (yes or no), treatment
period for circulatory or musculoskeletal diseases (yes or no), sickness absences (1
to 14 days, 15 to 60 days and over 60 days).
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B Additional figures

B.1 The effect of the reform on incentives without national

pensions

Note: Pension wealth is calculated without national pensions using the main
sample. The sample also comprises those entitled to national pensions.

Figure B.1: Change in the effect of postponing retirement on pension wealth (in
euros) without national pensions
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Note: Pension wealth is calculated without national pensions using the main
sample. The sample also comprises those entitled to national pensions.

Figure B.2: Change in the effect of postponing retirement on pension wealth (in
euros), by age groups and without national pensions

B.2 The incentives to postpone retirement according to

health statuses

Figure B.3: Effect of postponing retirement on pension wealth (in euros) by poor
health
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Figure B.4: Effect of postponing retirement on pension wealth (in euros) by medi-
cation purchases

Figure B.5: Effect of postponing retirement on pension wealth (in euros) by psy-
chotropic medication
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Figure B.6: Effect of postponing retirement on pension wealth (in euros) by any
treatment

Figure B.7: Effect of postponing retirement on pension wealth (in euros) by any
sickness absences
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B.3 The effect of the reform on incentives according to health

statuses

Figure B.8: Change in the effect of postponing retirement on pension wealth (in
euros) by poor health

Figure B.9: Change in the effect of postponing retirement on pension wealth (in
euros) by medication purchases
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Figure B.10: Change in the effect of postponing retirement on pension wealth (in
euros) by psychotropic medication

Figure B.11: Change in the effect of postponing retirement on pension wealth (in
euros) by any treatment
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Figure B.12: Change in the effect of postponing retirement on pension wealth (in
euros) by sickness absences

C Additional tables

Table C.1: Descriptive statistics on retirement by gender and education

Men Women Low Middle High
Risk of DI retirement 2.3% 2.2% 2.8% 2.1% 0.9%
Risk of old-age retirement 23.8% 19.0% 24.2% 23.9% 24.6%
Share of DI retirement 57.0% 43.0% 57.0% 38.0% 5.0%
Share of old-age retirement 55.6% 44.4% 45.5% 41.2% 13.3%
Share of population 56.3% 43.7% 45.4% 41.6% 13.1%

Note: Before the reform individuals aged 62 to 65 are included. After the reform individuals aged
62 to 63 are included. Low, middle and high refer to educational level. All working sectors are
included.
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