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a b s t r a c t

This paper examines age-specific individual preferences for the legal retirement age. Within a
theoretical model, we develop the hypothesis that retirees prefer a higher legal retirement age than
workers, and that newly retired individuals prefer the highest retirement age. Retirees benefit from
a positive fiscal externality. A higher legal retirement age leads to higher pension benefits, without
retirees having to bear the costs in the form of a longer working life. We corroborate the hypothesis
empirically with a fuzzy regression discontinuity design and show that newly retired individuals are
indeed most in favor of an increasing retirement age. We conclude that in aging societies the political
feasibility of raising the legal retirement age increases.

© 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

This paper studies age-specific individual preferences for the
egal retirement age. First, we characterize these preferences in a
imple, overlapping generations life-cycle model. We show that
etirees prefer a higher legal retirement age than workers, and
hat recently retired individuals prefer the highest legal retire-
ent age. Retirees benefit from a positive fiscal externality. Via

he budget constraint of pay-as-you-go public pensions, a higher
egal retirement age leads to higher pension benefits, without
etirees having to bear the costs in the form of a longer working
ife.

Subsequently, we test this hypothesis empirically. We conduct
escriptive regression analyses with German data to demonstrate
hat retirement significantly raises the likelihood of supporting an
ncrease in the retirement age. Moreover, using a fuzzy regression
iscontinuity (FRD) design, we show that this result can be given
causal interpretation, especially for those individuals which
ave just retired. The descriptive regression results show that
he probability of supporting an increase in the legal retirement
ge increases by 12.3 percentage points for individuals after re-
irement. The FRD results even suggest a 39 percentage point
ncrease in our most preferred specification.

∗ Corresponding author.
E-mail addresses: benjamin.bittschi@wifo.ac.at (B. Bittschi),

erthold.wigger@kit.edu (B.U. Wigger).
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2. Legal retirement age preferences

We characterize age-specific legal retirement age preferences
within a time-continuous overlapping generations life-cycle fra-
mework.1 We normalize the size of each generation to 1 and
assume that each individual lives for T time units, so that total
opulation size also amounts to T . During the first R time units,
ach individual exchanges one unit of labor for one currency unit
n the labor market, where R denotes the legal retirement age. For
he remaining T −R time units, the individual is retired and lives
n the proceeds of private savings and a benefit from the public
ension system.
Consider an individual of age A at some point in time, say

he current time period. This individual enjoys remaining lifetime
tility of

A =

T−A∫
0

u[cA(θ )]dθ −

max{0,R−A}∫
0

z(A + θ ), dθ,

where u denotes instantaneous utility from consumption, with
′ > 0 and u′′ < 0, and cA denotes the periodical consumption
f an individual of age A. The function z = z(A) > 0 measures

1 The model is based on Sheshinski (1978). A number of theoretical studies
uild on Sheshinski’s work to study the determinants of individual retirement
ehavior and the legal retirement age. Examples are Profeta (2002), Conde-
uiz et al. (2013), Cremer and Pestieau (2003), Conde-Ruiz and Galasso (2004),
asamatta et al. (2005), Lacomba and Lagos (2006), Lacomba and Lagos (2007)
nd Casamatta and Gondim (2011).
rticle under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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nstantaneous disutility, which an individual of age A derives from
abor. We assume that z ′

≥ 0, so that labor disutility is non-
decreasing with age. For expositional simplicity we assume no
discounting.

The remaining lifetime budget of an individual of age A is given
by

BA = SA +

max{0,R−A}∫
0

(1 − τ ) dθ +

T−A∫
max{0,R−A}

π dθ, (1)

where τ ∈ (0, 1) is the contribution rate of the public pension
system and π is the public pension benefit. SA denotes the amount
of cumulated savings or debt of an individual of age A. It is
predetermined by decisions the individual made in the past. We
assume that individuals are not endowed with any inherited
wealth or debt, so that S0 = 0.

The public pension system is based on the pay-as-you-go
principle and balances at each point in time. Thus, for R workers
and T − R retirees, the individual pension benefit reads

π =
R

T − R
τ . (2)

An individual of age A chooses a flow of instantaneous con-
sumption cA that maximizes (remaining) lifetime utility UA, taking
the budget BA into account. Given the strict concavity of the in-
stantaneous utility function u, this leads to a constant remaining
consumption flow of an individual of age A as follows

cA =
BA

T − A
, (3)

where it has been considered that the individual’s amount of cu-
mulated savings, SA, is predetermined by consumption decisions
the individual made prior to the age of A. For further reference,
we determine the amount of cumulated savings of an individual
that is not yet retired. This amount depends on the historical legal
retirement age, i.e., the legal retirement age that has prevailed
until the current period. So, let the historical legal retirement age
be given by R̄. Then, with cA determined by (3), the amount of
cumulated savings of an individual of age A < R̄ can be written
as

SA =

(
1 − τ −

R̄
T

)
A. (4)

ote that a current change in R does not affect SA, as SA has been
ased on the historical level R̄.
To determine age-specific retirement age preferences, we as-

ume that there is a grandfathering clause in place, which stip-
lates that R̄ continues to apply to the current retirees. Thus,
o retired individual has to go back to work in order to qualify
or pension benefits, if the legal retirement age increases. We
sk what legal retirement age an individual of age A prefers,
n the assumption that a change in the legal retirement age is
ermanent in the sense that it will not change again during the
ndividual’s lifetime.

We start by looking at the retirement age preferences of
etired individuals. These preferences can be readily determined
ecause a rising legal retirement age unequivocally increases
he remaining lifetime utility of all individuals of age A ≥ R̄.
This is because an increase in the legal retirement age leads
to higher future pension benefits. As a consequence, retirees
generally approve such an increase. In fact, an individual of age
A = R̄, that is, an individual that has just retired, prefers the legal
retirement age to be as high as possible, namely R = T . In this
case, the individual’s future stream of pension benefits assumes a
maximum. More generally, the stream of future pension benefits
of an individual of age A ≥ R̄ assumes a maximum for all R ∈
 f

2

[T − A + R̄, T ]. This is because, once the legal retirement age has
reached the amount R = T−A+R̄, a further rise in R only increases
pensions benefits beyond the lifespan of an individual of age A.
Thus, an individual of age A ≥ R̄ strictly prefers an increase in R
as long as R < T − A + R̄, and is indifferent to further increases.

Workers, that is, individuals younger than R̄ face a trade-off
with respect to an increase in the legal retirement age. Such an
increase leads to higher future pension benefits, but also to a
longer spell of labor disutility. In principle, this trade-off is the
same for all workers regardless of their age. However, workers
of different ages may be affected differently by a change in the
legal retirement age. Workers aged A = 0 can adjust their
total life savings fully to the change, but older workers can only
do so imperfectly because some of their savings are historically
predetermined. Since cumulated savings depend on the historical
legal retirement age R̄, as can be inferred from (4), the legal
retirement age preferred by a worker of age A, RA, also depends on
R̄. In the appendix, we show that RA can be written as a function
RA = RA(R̄). This function has a single fixed point R∗, so that
all workers prefer RA = R∗ if R̄ = R∗. Furthermore, we show
that R∗ is a stable fixed point. We thus assume that the historical
legal retirement age is given by R̄ = R∗. This would be the case,
for instance, if in the past workers had a majority and if there
was repeated majority voting on the legal retirement age. Then,
R = R∗ would eventually come out as a self-repeating result.

Fig. 1 illustrates the results for age-specific retirement age
preferences when the historical legal retirement age is R̄ =

R∗. All workers then prefer R = R∗, whereas retirees prefer a
higher legal retirement age. The shaded area indicates the set
of legal retirement ages between which an individual of age
A > R∗ is indifferent. Retirees benefit from a positive fiscal
externality of an increasing legal retirement age, as they enjoy
higher future pension benefits without having to work longer.
This has a straightforward welfare implication. Starting from R∗,
workers only experience a second-order effect from an increase
in the legal retirement age, as R∗ maximizes workers’ utility (see
appendix). Retirees, on the other hand, benefit from a positive
first-order effect. Therefore, the total of all individual utility lev-
els increases with an increase in the legal retirement age. This
implies that a legal retirement age resulting from majority voting
would be too low from a welfare perspective, if workers had a
majority.

We conclude the theoretical discussion with the following
hypothesis, which is tested in the next section.

Hypothesis 1. Retirees prefer a higher legal retirement age than
workers. Retirees who have recently retired prefer the highest
legal retirement age.

3. Empirical analysis

Descriptive analysis. We start with descriptive regressions
and employ the representative German ALLBUS survey,2 which
has been conducted biannually since 1980. The wave we use is
from 2006 and contains a question on different pension reform
options, including the attitude towards an increase in the legal
retirement age. More precisely, we consider a reform dummy as
the dependent variable to measure preferences for an increasing
legal retirement age. The survey question used to construct the
dummy is: ‘‘To solve the problems in the public pension insurance

2 In contrast to our micro data approach, there are a few papers using
alibrated macro models to study the political feasibility of increasing the
etirement age, see for instance, Bütler (2000) for Switzerland or Galasso (2008)
or France, Italy, the UK, and the US.
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Fig. 1. Legal retirement age preferences across age.

hould (i) the retirement age be increased, (ii) pension contri-
utions be increased, (iii) public pensions be cut’’. We assign
ption (i) the value 1 and options (ii) and (iii) the value 0. The
ariable of interest, Pension, is a dummy indicating whether the
espondent is a retiree. Additionally, we control for education,
ender, and political preferences with a 10-point left–right scale.3
e estimate the following equation:

eform dummy = β0 + β1 Pension + β2X + ε

Table 1 depicts the regression results. It becomes evident
hat individual preferences to increase the retirement age are
onsistent with Hypothesis 1. Retirees have a significantly higher
robability to opt for an increasing legal retirement age. More
recisely, the increase in the probability is 9.2 percentage points
PP). When we add control variables, the probability increase
mounts to 12.3 PP. To rule out functional form misspecification
e estimate a logit model (column 3), which leads to a similar
esult. The odds of opting for an increase in the retirement age
s 1.9 for retirees compared to employees. Fig. 1 from Section 2
uggests that employees, irrespective of age, do not differ in
heir preferences for an increasing legal retirement age. Column
provides evidence for this presumption. We regress the reform
ummy to increase the legal retirement age on 10-year age
roups under 65 (the legal retirement age). It becomes evident
hat all age groups below 65 are less likely to opt for an increase
n the legal retirement age. Moreover, performing a Wald test for
he equality of the age-group coefficients, we cannot reject the
ypothesis of equality of the age-group coefficients, which is in
ine with our theory.

FRD-Design. The regressions above support our hypothesis.
owever, they may suffer from endogeneity and not reveal causal
ffects. In particular, the Pension-dummy does not distinguish
etween legal retirement age preferences and individual retire-
ent age preferences. Although our theoretical model does not
onsider early retirement, its logic suggests that an individual
ho retires early opts for a higher legal retirement age im-
ediately after early retirement. This causes a downward bias
f the Pension coefficients of the regressions presented above.
o allow for a causal interpretation, we employ an FRD-design.

3 Summary statistics are in Table A1 in the appendix.
3

Table 1
Pension reform preferences — descriptive regressions.

(1) (2) (3) (4)
LPM LPM LOGIT LPM

Pension-dummy 0.092∗∗ 0.123∗∗∗ 1.881∗∗∗

(0.029) (0.030) (0.281)
Age<25 years −0.184∗∗∗

(0.049)
Age 25–35 −0.189∗∗∗

(0.043)
Age 35–45 −0.157∗∗∗

(0.040)
Age 45–55 −0.128∗∗

(0.041)
Age 55–65 −0.085∗

(0.043)
Constant 0.241∗∗∗ 0.244∗∗∗ 0.321∗∗∗ 0.395∗∗∗

(0.014) (0.025) (0.042) (0.038)
Controls NO YES YES YES

Observations 1,279 1,279 1,279 1,279
Adj. R2 0.008 0.025 0.029
Pseudo R2 0.026

Standard errors in parentheses; ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
he full table with all control variables is given in Table A2 in the appendix.

he treatment, D, that we observe is Pension, which, according
to our theory, sharply increases political support for a higher
legal retirement age.4 Pension take-up, however, does not take
place solely at the legal retirement age and thus makes the RD
design fuzzy. In reality, the jump in the probability of receiving
the treatment ‘Pension’ becomes maximal around the effective
retirement age, which therefore forms the cutoff, c. According to
OECD figures for 2006 in Germany, this is at age 60.8/61.8 for
women/men.5 The assignment variable, X, then is the difference
between the age of an individual and the cutoff age.

While the individual retirement age is manipulable, this is not
the case for the effective retirement age, which results from all
retirement decisions of a society. As no individual can influence
the effective retirement age,6 the threshold is exogenous from
the individual perspective and thus fulfills a key identifying FRD
assumption. Therefore, we use the passing of the threshold age,
T = 1[X > c], as an instrument for the endogenous Pension
dummy. Thus, in our FRD-design the outcome equation is

Reform dummy = α + τ Pension + f (X − c) + ε,

and the first stage is

Pension = γ + δT + f (X − c) + ν.

The treatment effect in an FRD can be estimated with an IV-
regression and the estimates can be interpreted as a local average
treatment effect (Lee and Lemieux, 2010).7 In the estimation
we use heteroskedasticity robust standard errors and estimate
f (X − c) in both stages with a first degree polynomial. Fig. 2
illustrates the discontinuity effect of pension entry.8 The x-axis

4 See Battistin et al. (2009) and Müller and Shaikh (2018) for similar FRD
trategies.
5 Figure A1 in the appendix plots the development of the probability of

eceiving the treatment Pension between age 45 and 70, showing that the
ension probability increases discontinuously in only seven years (between age
8 and 65) from approximately 0.2 to roughly 1.
6 In 2006, a single individual influenced the effective retirement age with a
eight of 1/1,300,000.
7 More precisely, the treatment effect is the LATE for compliers with a score

lose to the threshold. While this effect is hard to generalize, for our purpose
t is precisely the discontinuity in Fig. 1 that we want to identify.
8 For plotting we use the STATA commands rdplot, which offers data-driven

egression-discontinuity plots (Calonico et al., 2014).
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Fig. 2. Time before/after effective retirement age and pension reform preferences.
Note: Own calculations based on ALLBUS data.
Left graph: RD plot with first degree polynomial with evenly spaced bins that mimic the underlying variance of the data implemented by spacings estimators. 858
bservations left of cutoff, 326 right of cutoff. Average bin length left of cutoff 2.2 and 1.1 right of cutoff.
ight graph: RD plot with second order polynomial with evenly spaced bins that mimic the underlying variance of the data implemented by spacings estimators.
58 observations left of cutoff, 326 right of cutoff. Average bin length left of cutoff 1.99 and 0.87 right of cutoff.
Table 2
Pension reform preferences — FRD.

(1) (2) (3) (4) (5) (6) (7) (8)
FRD–all FRD–all BW ± 20y BW ± 20y BW ± 15y BW ± 15y BW ± 10y BW ± 10y

Pension-dummy 0.197∗ 0.191∗ 0.372∗∗ 0.328∗∗ 0.472∗ 0.394∗ 1.229∗ 0.923∗

(0.078) (0.077) (0.125) (0.119) (0.190) (0.176) (0.626) (0.470)
Score 0.000 0.001 −0.008 −0.006 −0.009 −0.005 −0.076 −0.056

(0.001) (0.001) (0.005) (0.005) (0.009) (0.009) (0.042) (0.032)
Instrument x score −0.004 −0.003 −0.006 −0.003 −0.017 −0.013 0.000 0.006

(0.005) (0.005) (0.007) (0.006) (0.010) (0.009) (0.022) (0.019)
Controls NO YES NO YES NO YES NO YES

First stage Pension Pension Pension Pension Pension Pension Pension Pension

T=1[X>c] 0.677∗∗∗ 0.679∗∗∗ 0.538∗∗∗ 0.547∗∗∗ 0.423∗∗∗ 0.435∗∗∗ 0.223∗ 0.248∗∗

(0.039) (0.039) (0.054) (0.053) (0.068) (0.066) (0.089) (0.087)
Controls NO YES NO YES NO YES NO YES

Observations 1,279 1,279 793 793 604 604 427 427
SW-F 296.531 307.788 98.240 107.297 38.672 43.489 6.194 8.160

Standard errors in parentheses; ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
Control variables: Education, gender, political self-assessment on a 10-point left–right scale. Estimations with robust heteroskedasticity-consistent standard errors.
The same control variables are used for the first and second stage of the regression.
The full table with all control variables is given in Table A3 in the appendix.
t

depicts the distance to the effective legal retirement age in years
and the y-axis the probability of a reform preference for an
increase in the legal retirement age. The left graph of Fig. 2 plots
the raw data with a first degree polynomial before and after
the effective retirement age and the right graph uses a second
order polynomial. The raw data plot strongly resembles Fig. 1 of
the theoretical model and supports Hypothesis 1, i.e., a strong
discontinuity in reform support for an increasing legal retirement
age after retirement.

Table 2 shows that the FRD-design leads to a higher Pension-
dummy coefficient compared to the descriptive regressions. The
increase in the probability of voting for an increasing legal retire-
ment age becomes 19.7 PP. The first-stage F-statistic is strong and
the instrument coefficient is highly significant. Adding control
variables does not affect the significance and magnitude of this
effect. We check the sensitivity of this result to a range of band-
widths and scrutinize individuals close to the cutoff. Therefore,
we first decrease the bandwidth to ±20 years around the cutoff.
This increases the effect size of the Pension treatment to 37.2 PP
(32.8 PP with controls). Localizing the treatment effect further to
a bandwidth of ±15 or ±10 years around the cutoff comes at the
 r

4

cost of a loss in statistical power as the number of observations
is halved or reduced to one third of the original sample size,
respectively. Consequently, the first-stage F-statistic shrinks and
the standard errors of the instrument become larger. Still, the ef-
fect is statistically significant and becomes larger. Columns 5 and
7 of Table 2 say that the probability of supporting an increasing
legal retirement age increases by 47 and 123 PP after retirement,
respectively. As columns 6 and 8 show, adding control variables
reduces the effect to 39 and 92 PP.9

A crucial assumption in the FRD-design is that neither the
score nor the sorting can be manipulated around the cutoff. We
test the robustness of this assumption by investigating whether
there are significant differences in other predetermined charac-
teristics, which we use as control variables. Columns 1 and 2 of
Table A4 in the appendix demonstrate that the Pension treatment
has no significant influence on education or gender, supporting
the assumption of no sorting around the cutoff. Moreover, we

9 Based on survey data and contrary to our results, Boeri et al. (2002) find
hat in Germany lower pensions are more popular than an increased legal
etirement age. However, the paper does not contain a causal analysis.
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an also show that Pension has no influence on general policy
references. This could happen if retirees devoted more time to
olitical participation, which would shape political preferences in
way that would not occur without retirement. Again, this would
nvalidate causal interpretations of our results. However, columns
to 5 in Table A4 show that Pension does not change individual
references on a self-assessed left–right policy scale and does not
ffect general political interest or party affiliation.

. Conclusion

The present paper has provided theoretical and empirical evi-
ence that population aging may promote the political feasibility
f increasing the legal retirement age. Our results say that retired
ndividuals and especially those who have just retired support an
ncrease in the legal retirement age. This may have implications
or the timing of pension reforms. In many countries, the baby
oomers are currently or will soon be retiring. Our results suggest
hat this is a good moment for policymakers to increase the legal
etirement age. Future cohorts of workers should therefore expect
o have to work for a longer part of their lives.

In sum, this paper offers a balanced perspective on the fea-
ibility of public pension reform. Aging as such does not need
o jeopardize pay-as-you-go public pensions. Unlike prior work
hat described population aging in democracies as an inevitable
ath to a gerontocracy (Sinn and Uebelmesser, 2003), our paper
s more in line with recent theoretical contributions, which show
hat population aging is not necessarily economically detrimental
Irmen, 2017; Lancia and Russo, 2016).
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