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ABSTRACT

Are Retirees More Satisfied? Anticipation
and Adaptation Effects: A Causal Panel
Analysis of German Statutory Insured and
Civil Service Pensioners

This study contributes to the subjective well-being and retirement literature by quantifying
life satisfaction before (4) and after retirement (9+) periods asking: Are retirees more
satisfied? Fixed-effects and causal instrumental variables (IV) estimates with individual
longitudinal data of the Socio-Economic Panel (SOEP, 33 waves) analyze anticipation and
adaptation retirement effects of statutory insured and civil service pensioners in Germany.

Main findings: The occupational situation absorbs a positive personal and family influence.
There are positive anticipation effects before retirement followed by adaptation instantly
when retired both for statutory insured and civil service pensioners. With neutral
respectively negative post-retirement adaptation there is no positive retirement effect for
both pensioner groups. In short: retirees are not more satisfied, a remarkable result both
for statutory insured and civil service pensioners.

JEL Classification: 131, J26, C21, C23

Keywords: retirement, statutory insured and civil service pensioners, life
satisfaction/subjective well-being, anticipation and adaptation
effects, robust fixed-effect regression, causality IV estimates,
Socio-Economic Panel (SOEP), Germany

Corresponding author:
Joachim Merz

Leuphana University Luneburg
Department of Economics
Scharnhorststr. 1

21332 Luneburg

Germany

E-mail: merz@uni.leuphana.de



Are Retirees More Satisfied? 2/42

Are Retirees More Satisfied? Anticipation and Adaptation Effects:
A Panel Analysis of German Statutory Insured and Civil Service
Pensioners

Joachim Merz

1 Introduction

Retirement and a longer individual life as a consequence of ‘demographic change’ have
meant increasing attention in public discussions and economic and social sciences. So,
the average life expectancy has risen in Germany for example for men from 65 to 77
years since the 1960s, and for women from 70 to around 82 yearsZ2. For the individual as
well as for society the question as to the quality of life and life satisfaction in the longer
period of life after retirement is one of special importance, a question pursued in this
study. And, there is a close correlation between life satisfaction and a longer life: “Older
people who enjoy life stay in better shape longer” is a summary of the results of a recent
British study by Steptoe et al. 2014.3 Thus, the life satisfaction and retirement topic
require particular attention.

This study contributes to the subjective well-being and retirement literature by
quantifying the individual life satisfaction situation before and after entry into
retirement in Germany. Four pre-retirement periods and a long period after retirement
with up to nine and more years this study expands respective settings in the literature.
In particular, individual longitudinal data and corresponding microeconometric panel
analyses are used to analyze whether individual life satisfaction actually decreases
before retirement as a result for instance of fatigue brought about by work. Then, almost
as a release, life satisfaction soars in retirement, but after a certain period of time to
drop back to the previous level of life satisfaction. This study investigates if there is such
a pattern of life satisfaction anticipation and adaptation before and after entry into
retirement in Germany, a pattern which is found in other situations of change.

An investigation of changes in the course of life requires a panel analysis which allows
the analysis of pre- and post-retirement situations on the individual level. With fixed-
effects panel models and robust estimation this study quantifies anticipation and
adaptation retirement effects. We investigate the specific influence of socio-economic
control variable domains on life satisfaction and check the robustness of results
including a causal evaluation by Instrument Variables (IV) estimates. Since statutory
insured (GRV, Gesetzliche Rentenversicherung) and civil service (Beamte) pensioners
have different work-life conditions and pension arrangements different life satisfaction
consequences when retired are expected and thus analyzed separately for each group.
The dataset is the individual longitudinal information of the Socio-Economic Panel from
1985 to 2015 with 31 waves (out of the actual 33 waves 1984 till 2016).

2 Statistisches Bundesamt 2014, Bundesinstitut fiir Bevolkerungsforschung 2014.

3 And, as other numerous longitudinal studies show that happy people have a better chance to live a long
and healthy life (Krueger et al. 2009 with review references to Lyubomirsky, King and Diener 2005 and
Howell, Kern and Lyubomirsky 2007).
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Why is this question of anticipation and adaptation effects, being temporary in nature,
important? Because answers will help to qualify the design and the analysis of policy
programs and purposes in general. In particular, with respect to retirement it will shed
light on the so-called growing third phase of life which will be longer individually and
larger by number of silver agers in society. In case and in particular if subjective well-
being will even decrease after retiring then the individual living conditions of the elderly
should require more political and individual attention than now. In addition to the policy
argument: when anticipation is not controlled for in a regression type model then a large
life satisfaction (say) gap between the period(s) before and becoming retired (say) may
overestimate the event effect. And without controlling for adaptation a shorter
adaptation process might be covered by a longer lasting average effect.

The remainder of this study* emblazes the background (chapter 2), discusses the
empirical strategy (chapter 3) including the large data set of the Socio-economic Panel
and the microeconometric model fixed-effect robust specification and estimation,
presents the results (chapter 4), checks the robustness of results and its causal
interpretation including IV estimates (chapter 5) and discusses and summarizes the
findings with a concluding outlook (chapter 6).

2 Background and Motivation

Although subjective well-being/life satisfaction/happiness in welfare measurement is
receiving increasing political attention> with a growing field of research,® there are only
few German and international empirical studies on life satisfaction and retirement. Yet
international studies include Calasanti 1996, who investigates gender-specific influence
on life satisfaction in retirement in America and discusses theoretical approaches such
as crisis and continuity theories based on role theory. The crisis theory views the
occupational role as the center and major source of cultural and personal validation.
Changing the occupational role by retirement will have negatively effects on the self-
identity, on life satisfaction, if no other activities than the work role is found. The
continuity theory emphasizes personal identity through the development of other roles
in retirees' lives. Retirement thereby is seen as an acceptable role in society and hence
can provide self-esteem and satisfaction without experience a negative self-identity;
work is no longer a central orientation (Calasanti 1996, S18). Nimrod 2007 pronounces
four explanations for the relationship between life satisfaction and retirement:
“reducers, concentrators, diffusers and expanders” and finds in Israel that the expanders
and the concentrators enjoyed a significantly higher life satisfaction. Calvo et al. 2009
analyze gradual retirement (restricted to one year before and after) and its effect on
happiness in the USA and find that a chosen or forced rather than a gradual or “cold
turkey” transition matters.

A number of studies show an increase in life satisfaction after retirement, some studies
report decreasing effects or long-lasting effects. For example, Kesavayuth et al. 2016
refer to Charles 2004, Johnston and Lee 2009, Latif 2011 who all find that people’s well-

4This study expands Merz 2018 among others by a causality analysis with extensive IV estimates of the
retirement effects.

5 See Layard 2006 and his article “Happiness and Public Policy” or Enquete Commission of the German
Federal Parliament 2013 “Growth, Wellbeing and Quality of Life”.

6 Diener et al. 1999 with an overview of the last 30 years on subjective welfare, Easterlin 2001 on the
relation of income and subjective well-being; see also Clark and Oswald 1995 and Diener and Biswas-
Diener 2002, and recently Clark 2018 about a four decades survey of the economics of happiness.
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being may increase after retirement. Gorry et al. 2018, based on the US Health and
Retirement Study, find evidence that retirement improves life satisfaction (along with
reported and mental health) within the first four years of retirement. Rado and
Boissonneault 2020 show for Hungary that voluntary retirees have a higher level of
subjective well-being than involuntary retirees not only in the short but also in the long-
term. Zhu and He (2015) find an overall positive effect for retirement on women’s life
satisfaction in Australia which, however, declines with the duration of retirement.
Horner 2014 compares the relationship between retirement and subjective well-being
for 14 Western European countries, the United Kingdom and the USA. Her causal
evaluation, however with cross-sectional data, shows a positive subjective well-being
effect that fades over a few years.”

With British panel data Kesavayuth et al. 2016 investigate whether individuals
anticipate their retirement and adjust to it overtime concerning overall, health, income
and leisure satisfaction 4 years before and 5 years (or more) after retirement. The
result: there is an increase in overall life satisfaction up to three years before retirement
and a higher long-lasting and not temporary satisfaction level once retired.

In Germany Borsch-Supan and Jurges 2009 focus on early retirement and find with data
of the German Socio-Economic Panel (SOEP, 1984-2002) that individuals are less happy
in the year of early retirement than in the years before and after retirement. After
retirement, the pre-retirement satisfaction level is attained after a relatively short
while, i.e., the early retirement effect is “negative and short-lived rather than positive
and long” (Borsch-Supan and Jirges 2009, 198). Another approach measuring
retirement effects apply Dudel et al. 2013 via a standard of living concept. They raise the
question how much retirement income is needed in order to maintain one’s living
standard at old age. With SOEP data they obtain a required net replacement rate of
about 87% for the year of entry into retirement with a slightly decline over the
retirement period. Bonsang and Klein 2012 also use SOEP data (1985-2008) and find a
negligible effect of retirement on life satisfaction when retirement is voluntary but a
negative effect when it is involuntary. Henning et al. 2021 find no systematically
changed adjustment quality (among others retirement satisfaction) with cross-sectional
German Ageing Surveys 1996 to 2014.

Our study focuses on a possible anticipation before and adaptation effect after
retirement in a longer perspective (4 years before and 9+ years after retirement), an
extent which has not been studied previously. In general, anticipation describes changes
in the behaviour in the light of a coming event. Adaptation describes a situation where
an event only produces a contemporaneous and not lasting effect progressively
dropping back to the pre-event situation.

An anticipation effect before an event is well documented in labor market research and
is known there as the Ashenfelter dip (Ashenfelter 1978): Neglecting a decline in
earnings before a training program on earnings leads to an overestimation of the job
training effect. The role of anticipation and adaptation concerning job satisfaction has
been demonstrated by Hanglberger 2013 and Hanglberger and Merz 2015, for example.
Hanglberger’s 2013 results among others show strong anticipation effects for temporary

7 Horner (2014, 126-128) also provides further theories and evidence on subjective well-being and
retirement. The early study by Schmitt et al. 1979 show demographic, personality and job related
correlates of life satisfaction with a relatively small cross-sectional sample of Michigan civil service
pensioners. That retirement also might have impact to others is shown by Bertoni and Brunello 2014, for
example, about causal effects of husband’s retirement on the mental health of wives in Japan (“Retired
Husband Syndrom”).
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employment effects on job satisfaction. With respect to job satisfaction when changed to
self-employment Hanglberger and Merz 2015 find besides the pre-change period no
further anticipation effect of becoming self-employed but a weak positive effect of self-
employment with adaptation to job satisfaction before.

The literature refers the phenomenon of adaptation to a “hedonic treadmill model”
(Brickman and Campbell 1971, Diener et al. 1999, Diener et al. 2006), in which after a
rise in life satisfaction it sinks to the previous pre-event level as a result of
disillusionment in everyday life. In a recent survey Clark 2018 (and Clark 2016)
summarized empirical results concerning adaptation and anticipation and found these
processes and particular for adaptation with respect to marriage, children, divorce,
widowhood and others; see also the job satisfaction adaptation results above. But there
are other events like unemployment or disability where adaptation is not visible. Clark’s
conclusion: “The evidence so far suggests that adaptation is not a universal truth” (Clark
2018, p. 256).

In summary, international and national studies show mixed results about our topic. 8
The question remains still open if and what kind of anticipation and adaptation of life
satisfaction in retirement is revealing, in particular in a longer perspective around entry
into retirement. With the following detailed analysis this study provides to it an
empirically based answer for Germany.

3 Empirical Strategy

Dataset: The Socio-Economic Panel

The data base is the German Socio-Economic Panel (SOEP), a wide-ranging
representative longitudinal study of private households, located at the German Institute
for Economic Research, DIW Berlin. Every year in Germany around 30,000 respondents
in nearly 11,000 households are interviewed now by Kantar Public Germany.

The data provides information on all household members, consisting of Germans living
in the old and new German states, foreigners, and recent immigrants to Germany. The
Panel was started in 1984 (Goebel et al. 2019). Our panel analysis refers to the years
1984 to 2016 with 33 waves as SOEP-long data (Socio-Economic Panel (SOEP) 1984-
2016, version 33, SOEP, 2021, doi:10.5684 /soep.v33) and thus includes information on
both the new (from 1990) and the old German federal states.

Definition and background of main variables: retirement and life satisfaction

The German old age security system is based on three pillars, the public compulsory
system, company pension schemes and private provision for old age.” The public
compulsory pillar is the most important one with the statutory pension insurance
(Gesetzliche Rentenversicherung, GRV) with employees as the largest group. The
individual GRV pension amount mostly depends on the insured lifelong earned income.

8 Other current studies on life satisfaction in Germany do not focus on retirement but are connected with:
Heidl et al. 2012 for example have analyzed general life satisfaction in Western Germany with cross-
sectional SOEP data, or Baetschmann 2012, who also used SOEP data to investigate life satisfaction over
the human lifecycle. Subjective well-being of the elderly is the focus of institutional studies like the
Generali old age study (for example Generali Deutschland AG 2017) in Germany.

9 See for example Deutscher Bundestag 2014
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Civil service employees (Beamte) face a stand-alone social security system which is
based on the so-called principle of alimentation (Alimentationsprinzip) which requires
an adequate lifelong provision of the civil service and his family. The individual pension
amount of the civil service pensioners depends on the last official function and the
duration of their active period.

The statutory “normal” retirement age for GRV pensioners as well as civil service
pensioners in Germany for men and women is age 65. Because of demographic changes
with an increase of the elderly a yearly increase of the normal retirement age up to 67
years started in 2012 (Rentenversicherungs-Anpassungsgesetz, effective 1.1.2012). For
example, pensions without reduction start with 65 years and ten months in 2021 (year
of birth 1956). The aim of 67 years as the normal retirement age will be reached in
2031. Before the 2012 changes flexible retirement was introduced in 1972 with
different ages at 60, 63 and 65. The flexible retirement resulted empirically in distinct
spikes at these ages (Borsch-Supan and Jiirges 2009, p. 179). Early GRV retirement is
possible under specific circumstances. Early retirement without pension reduction is
possible for men and women since 2014 with age 63 if there are at least 45 years of
payments into the pension fund. Early retirement however with pension deduction
(0.3% for each early month) is possible as well. Comparable early retirement
(retirement on demand (Ruhestand auf Antrag) or invalidity) with or without deduction
apply to civil service pensioners, too.

In general, though civil service pensioners (Beamte) face a different old age security
system, however, new GRV regulations regularly are transferred with comparable
effects to the civil service pensioners (see Deutscher Bundestag 2014 for details). Taking
together, during the last decades changing eligibility rules apply to the individual
retirement age (GRV and civil service pension) and show effects to the individual
retirement decision (see the empirical causal results later on).

Though many retirement regulations for GRV and civil service pensioners are
comparable, nevertheless there are different work-life conditions (for example GRV
workers have no tenure, civil service employees have) and pension arrangements. The
question therefore arises, and we follow it, if there are also different life satisfaction
consequences for these two main groups of retirees, the GRV pensioners and the civil
service pensioners.

The SOEP questionnaire information about German retirement/pension payments
encompasses current summarized retirement/pension payments as well as detailed
payments to different insurance situations (every year). Our focus is on the detailed
payments in the SOEP long data set which allows separate analyses of GRV and civil
service pensioners. However, detailed SOEP retirement/pension payment information
refers to the survey year before. With the intention to correspond the survey years’
pension with the respective life satisfaction and socio-economic control information, we
thus transformed pension information by one survey period. Now all life satisfaction and
control information in period t (2014, say) refers to the lagged pension information of
period t+1 (2015, say). Though the survey and socio-economic situation of period t+1
(2015) might be different to period t (2014), because of, for example, attrition, deaths
etc. with the effect of losing data, however the subjective well-being information now
corresponds to all socio-economics and its pension information that year.
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Retirement in our study as to the SOEP data then will be defined by a positive GRV
respective civil service payment in a certain period.10

The analysis of individual histories after retirement with SOEP data shows a relatively
large number of individual retirement information discontinuities of one or more
years/waves after retirement. To avoid inadequate exits and new entries, unavailable
status information at t+1, t+2 etc. is filled with the last retirement data at t till the next
again available retirement information of the respondent. The effect: with the 1985 till
2015 data for our full model (4) there remains 6,794 GRV pensioners with filled and
8,694 without filled histories, and 737 civil service pensioners with filled and 1,060
without filled histories (result effects are discussed in the robustness section). Due to a
respective work history it is possible that a civil service pensioner also receives GRV
pension: in our data these are 44.60 % (4,458 observations) of all civil service pensioner
observations. The predominant majority observations of them (69.78 %) show a larger
civil service pension than GRV pension amount. Not to lose scarce civil service pension
information any GRV pension amount is assigned to a GRV, and a civil service pension
amount to a civil service pensioner bearing in mind of those overlapping situations
which in the GRV case applies only 4.32 % of all GRV pension observations.

Finally, though the SOEP data in general starts with 1984, SOEP retirement/pension
information is only available 1986 and later. Together with the delayed pension
information from all available 33 SOEP waves (1984-2016) there remains 31 waves
(1985-2015) in the further microanalyses.

Concerning life satisfaction, SOEP asks about satisfaction in relation to a number of
specific topics, such as income, as well as about a general question concerning life
satisfaction. Information about general life satisfaction is used here that is collected
from all respondents with a scale from 0 (completely dissatisfied) to 10 (completely
satisfied).11 Such a question and its operationalization are also broadly applied in the
happiness/satisfaction literature (for example Clark et al. 2008, Frey and Stutzer 2005).

Model specification: illustration of anticipation and adaptation effects

This study investigates whether the hypothesis of a permanently positive/negative
retirement effect on life satisfaction would be still supported when anticipation and
adaptation effects on subjective well-being are also included. The empirical relevance of
two main questions is tested:

U is there an anticipation effect that influences the assessment of life satisfaction in
retirement, and,

0 is there a long-term retirement effect on general life satisfaction, or does general
life satisfaction adapt to the level before retirement?

10 SOEP Questionnaire 2013: “Who pays your retirement / pension and what were the monthly payments
in 20127 Please state the gross amount, excluding taxes. If you receive more than one pension, please
mark each that applies. If you do not know the exact amount, please estimate:”, SOEP long variable
plc0223, German Pension Insurance (Deutsche Rentenversicherung, formerly LVA, BfA, Knappschaft),
own retirement/pension.

SOEP long variable plc0236, civil service pension scheme (Beamtenversorgung). Thus “GRV pension” is
used in our study for old age security payment by the German Pension Insurance (GRV), and “civil service
pension” for a payment as a civil service pensioner.

11 SOEP Questionnaire: “In conclusion, we would like to ask you about your satisfaction with your life in
general. Please answer on a scale from 0 to 10, where 0 means completely dissatisfied and 10 means
completely satisfied.”
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[llustration of anticipation and adaptation

Figure 1 illustrates retirement effects on life satisfaction without and with anticipation
and adaptation. As long as there is no anticipation or adaptation (Figure 1a) ASwill
measure the long-term retirement effect in a regression type model between the before

S, and after S retirement life satisfaction level. Most empirical analyses based on cross
sections or using fixed-effects models are interested in this difference between S, and

§2 , the permanent or long-term change in satisfaction caused by a certain incentive.

The situation is different when temporary effects of anticipation and adaptation are
considered. Figure 1b shows negative anticipation and a temporary positive effect after
retirement.!? In this scenario a negative anticipation effect lowers average satisfaction

prior to T (begin of retirement) from §0 to §1 and the estimated coefficient

underestimates the absolute value of the change in satisfaction to S_, . At the same time,
neglecting this decline anticipation would lead to an overestimation of the absolute
retirement effect. If adaptation is observed, analogue the anticipation case the
estimation will result in comparing satisfaction levels S, and S, with an

underestimation of the absolute value of the change in satisfaction to S

m

mixtures of short-term effects and the long-term baseline satisfaction level S,. Then the

- S and S, are

estimation will yield a positive value for AS when retirement does not cause long-term
changes in satisfaction.

Figure 1: Illustration of retirement estimation effects

1a: Effect without anticipation and adaptation

R

1b: Effect with negative anticipation and full adaptation

12 Further graphic illustrations of different anticipation and adaptation paths can be found in Hanglberger
2013,139 pp.
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2

Source: Hanglberger 2013, 140; x-coordinate: time; y-coordinate: life satisfaction S and average life
satisfaction S.

Hence, even panel analyses yield distorted results when anticipation and adaptation
effects exist but are not explicitly accounted for.

Life satisfaction scale, interpersonal comparability and causality: Consequences for the
econometric model specification

As mentioned, an 11-point life satisfaction scale is used as an approach to measuring
subjective well-being. This is an ordinal scale that largely fits (generalized) ordered logit
or ordered probit models (Greene and Henscher 2010, Long and Freese 2006) but not
traditional linear regression models. A further problem is the interpersonal (non)
comparability with individual well-being (utility), which could be socially conditioned or
of genetic nature (De Neve et al. 2010, Hamermesh 2004). Further problems arise when
explanatory factors are not observable or not available (such as genetic factors) and are
not part of a regression model but influence both the other factors as well as the
dependent variable (omitted variable bias). This also holds for the problem of self-
selection and causality, which in our case could be a cohort-specific underlying attitude
to work and retirement.

Interpersonal comparability and unobserved effects, such as genetic factors, can be at
least partially if not entirely accounted for by means of panel fixed-effects regression
models which are based on intra-individual rather than inter-individual differences (like
in cross-section models). That is, the same person’s history explains the individual
development over time.

The fixed-effects approach also controls for all observation specific factors that are
constant over time whether they are observable or unobservable. All time-invariant
observation-level factors as a source of omitted variable bias (selection bias) are ruled
out even though it may not ever be able to observe or measure them.

A plausible solution to the ordinality problem in the context of fixed-effect regression
models would be an ordered probit fixed-effect model, which however leads to biased
results (Greene 2002). A probit-adapted ordinary least squares model (van Praag and
Ferrer-i-Carbonell 2008) also requires additional assumptions. Because Ferrer-i-
Carbonell and Frijters 2004 have found only minimal differences in measuring well-
being cardinally or ordinally, this study uses linear fixed-effects models for the panel
estimation (Wooldridge 2002).

Under the causality/program evaluation perspective (for example Athey and Imbens
2017, Imbens and Wooldridge 2009, Heckman and Vytlaci 2007), with becoming retired
is interpreted as the treatment effect, the fixed-effects regression approach solves the
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selection/omitted variable bias problem by including time invariant unobserved
individual heterogeneity. Each individual serves as its own control group with the
identifying assumption that the counterfactual trend in treatment and control group is
the same (no time-varying omitted variables). Concerning time variant heterogeneity
strict exogeneity (no correlation with the explanatory variables in all periods and the
error term) is assumed. Because such components could be related to health shocks and
changes in household characteristics (Jiirges 2003) in addition health, household and
other time variant observable characteristics are controlled for in our fixed-effects
regressions.

If the German retirement system would be independent of individual selection, that is
the case of a natural experiment, then no selection problem would exist and the fixed-
effects estimates would deliver causal treatment effects. However, as described there
could be selection on retirement by early retirement (with or without deductions), for
instance because of individuals that are generally less happy retire earlier (Bonsang and
Klein 2012). In that case self-selection would be faced and a causal interpretation of the
fixed-effects model would not be possible. Unfortunate SOEP does not provide direct
early retirement information like the necessary years of pension payments to achieve
pension without deduction. Given individual age, Bonsang and Klein 2012, however,
address this kind of self-selection using eligibility ages and plant closures as instruments
for voluntary and involuntary retirement in their early retirement study. Our study
partly follows this approach!3 and will take eligibility ages as controls respectively as
instruments in our [V estimates.

Altogether, the following arguments for a causal interpretation of our results are
offered: First by using fixed-effects estimates which accounts for time invariant
heterogeneity and include observable time variant variables (selection-on-observables,
for example like eligibility ages, period specific health conditions etc.) as well as by an
Instrumental Variable (IV) approach, which ensures the exclusion restriction with its
independence of the error term and the treatment variable (see the further discussion
and results in our robustness check chapter).

Microeconometric specification and estimation

With the panel-specific fixed-effects approach four models that are based on two basic
ones are analyzed: estimation of the effect of retirement on general life satisfaction with
and without further socio-economic explanatory factors (control variables). Without
control variables the general effect of retirement is measured. With control variables the
person-specific effects on life satisfaction are controlled for and quantified with the
possibility that these factors might even relativize retirement as the dominant
explanation for life satisfaction.

Model I without anticipation and adaptation effects

The basic fixed-effects panel regression model is formulated as

S, =dy+xB+b +s, (1)

13 Because our focus is not on voluntary vs. involuntary retirement their specific plant closure
information is not appropriate here.
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with Sitbeing subjective satisfaction of individual i at time t. di¢t is the dummy variable for
retirement (dir=1) and the phase before (dit=0). y is the estimated regression coefficient
that measures the average retirement effect on life satisfaction. x|, is the vector of socio-

economic control variables and B the estimated coefficient vector of the strength of

respective influence. b is the time invariant individual effect (individual heterogeneity)
and &it is the error term.

Model Ia then is the one to have the retirement dummy and measures the general
retirement effect. Model Ib includes the control variables as specified in Model I
(equation 1).

Model Il with anticipation and adaptation effects

Anticipation and adaptation effects will be specified by lag and lead variables. Lag
variables indicate if and since when an individual is in retirement; the data even allows
for 9 and more years in retirement with 0-1 year, 1-2 years, 2-3 years, 3-4 years, and so
on till 9 or more years (dummy variables: di.r, di;r+1, dir.2 dir+s, and so on till dir.e.). Lead
variables describe if a person will retire with pension benefits ahead in 0-1 year, 1-2
years, 2-3 years or 3-4 years (dummy variables: ditr-1, ditT-2 , ditT-3, dit,1-4). The dummy
variable di.7-2 for example would receive the value 1 (otherwise 0) if the individual will
retire in two years. Similarly, di,7+2 stands for the situation two years after retirement.
The estimated regression coefficients then quantify each of the two anticipation and
adaptation effects,1* which will allow to capture all possible paths of life satisfaction
before and after retirement.

Model II then includes anticipation and adaptation effects and is formulated as

Sy =dur Vet dyr Vot dyr Y, Yy Ve, Yy
Yy Yre Y uri Ve YA yrisYris T AuredVria Tdiris¥ras (2)

+ dit,T+6YT+6 + dit,T+7YT+7 + dit,T+8YT+8 + dit,T+9+YT+9+ + XitB + bi + Sit

with ditr-4 to dit,1+9+ being dummy variables (0,1), whereby 1 shows how many years until
(s)he retires, how long (s)he has been in retirement or that a person is in retirement.

Anticipation is shown by ditr-1, dit1-2, dit7-3 and ditr-4 . These dummies indicate that a
person will become retired within the next year, 1-2, 2-3, or 3-4 years.

Adaptation is measured by ditr+1, ditr+2, dficT+3, etc. till dit+9+ indicating that a person is
retired since and throughout 1-2, 2-3, etc. and more than 9 years. dirr is 1 only if a
person is not yet retired the year before t and is retired at time of interview in year t.
Otherwise dizTis 0.

The dummies are constructed that only one of the dummies can be 1; all of the others
are 0. If a person is neither in retirement nor retiring within the next four years, then all
of the dummies are 0. This allows the regression coefficients to be interpreted with
reference to those years in which a person is not in retirement or is not planning on
retiring in the next four years. The estimated coefficient, for example yr, is ceteris
paribus the average difference of the life satisfaction of persons who are in the first year
of retirement in comparison to the time when they were not retired or planning on
retiring in the next four years.

14 This model specification is also successfully used in Frijters et al. 2011, Clark et al. 2008 or Hanglberger
2013, Hanglberger and Merz 2015.
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As in Model I, Model Ila is the model without and Model IIb is the model with socio-
economic control variables. Table 1 gives an overview of the estimated regression
models.

Table 1: Overview of the estimated regression models
Model Retirement Control
Ia dummy -
Ib dummy yes
I1a anticipation and adaptation -
I1b anticipation and adaptation yes

Note: See Appendix A1 for the list of socio-economic control variables.

4 Results
4.1 Descriptive results: Retirement, pension schemes and socio-economic controls

Pensioners under the GRV scheme - compared to civil service pensioners - face different
work-life conditions and old age security systems in Germany, already mentioned
reasons to analyze retirement effects separately for both groups.

Description - GRV pension and life satisfaction aggregated

We start with the description of the overall average life satisfaction situation and its
development with respect to GRV pension.!> Surprisingly, GRV pensioners on average
are significantly less satisfied with their life situation altogether from the mid 1980ies to
2015 than non-GRV pensioners (life satisfaction GRV pensioners: 6.906; non-GRV
pensioners: 7.041, Table 2).

A closer look to its timely development (Figure 2a) shows for GRV pensioners some u-
shaped relationship descending till 2004 and increasing from there on. The general
development in its ups and downs is similar for GRV pensioners and non-GRV
pensioners over all periods. However, starting from 1997 GRV pensioners are less
satisfied than non-GRV pensioners. And, the gap to non-GRV pensioners’ life satisfaction
is significantly growing (gap regression (non-GRV minus GRV life satisfaction) slope:
0.0088, p<0.001).

Description - Civil service pension and life satisfaction aggregated

Whereas the majority of old age pensioners in Germany are insured by the above
discussed German statutory pension insurance (GRV) by far less retirees are supported
by the civil service pension scheme: as to our SOEP database (1985 till 2015) there are
6,794 GRV pensioners (with 103,278 observations) but 737 civil service pensioners
(with 9,995 observations) remaining for estimation (see Table 2).16

Surprisingly and in contrast to GRV pensioners: civil service pensioners on average (all
periods, 1985 till 2015) are more satisfied than non-civil service pensioners (Figure 2b).
And, the average life satisfaction of civil service pensioners is even higher than that of

15 All computations were done with Stata.

16 Total figures for Germany 2018: There are 18.2 Mio. statutory insured (GRV) pensioners and
about 1.2 Mio civil service pensioners (Federal Statistical Office Germany 2018).
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GRV pensioners. A simple explanation at hand will be the respective pension amounts
which on average is considerable higher for civil service pensioners (1,961.94
€/month)!7 than for GRV pensioners (791.49 €/month).

Figure 2: Average life satisfaction GRV and civil service pensioners, retired and non-
retired, Germany 1985 to 2015
GRV pension (a) Civil service pension (b)

Source: SOEP Socio-Economic Panel 1985-2015; weighted data.
Description - Socio-economic controls

The question whether entering retirement permanently increases life satisfaction or
whether the discussed anticipation and adaptation effects lead to the previous level of
life satisfaction is likely to be related to strongly varying personal circumstances,
material resources acquired, degree of life change, individual psychological factors such
as previous experience with important life transitions, previous work life and leisure
time activities, physical and mental health, marital status and many other socio-
economic factors (cf. for example Beehr 1986, Kim and Moen 2001, Szinovacz 2003,
Wang and Shultz 2009).

The individual life circumstances in this study will be covered by the following
commonly used and available control variable domains: personal, education, occupation,
job, social participation, household and region which follow mainly used variables in
labor supply and retirement studies. In addition, general personal characteristics are
incorporated measured by the so-called Big 5 personality traits as basic drivers behind
otherwise revealed behavior, which proved to be important predictors of general
satisfaction (Frijters et al. 2004 with reference to Argyle, 1999; Diener and Lucas, 1999).
Big 5 items encompass openness, conscientiousness, extraversion, agreeableness, and
neuroticism (OCEAN)18. Because the SOEP data provide Big 5 information in 3 years only
(2005, 2009, 2013) regression based Big 5 estimates are imputed into all waves 1985 till
2015 to allow more item variance.

Apparent the available data restricts the use of further interesting variables like more
social participation or previous work conditions. Though the SOEP data offers some
information like activities with neighbors and friends, or kind of work life
conditions/impairment, however, because available only in some years their
incorporation into the model estimation either restricts the usable number of
observations and/or are omitted variables. Details about the

17 as the average of all over pension-years

18 Digman 1989 and Lang and Liidtke 2005 with an overview related to empirical based surveys.
See Gerlitz and Schupp 2005 for a detailed description of the Big 5 based personality traits
within SOEP.
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Table 2: Retired and not retired GRV and civil service pension - Descriptive results,
Germany 1985 to 2015

R

I number of panel observations (not weighted), Znumber of observations with valid life satisfaction
information,

3 number of retirements

Source: SOEP Socio-Economic Panel 1985-2015; weighted data (base for unweighted estimation)

single definition of socio-economic controls under investigation can be found in the
Appendix A1.19

Table 2 provides descriptive statistics of our variables used with information for GRV
pensioners and civil service pensioners. Some statistics in particular comparing GRV
with civil service pensioners attract attention and describe in different ways the
different situation of both pensioner groups. For instance, compared to civil service
pensioners there are absolutely more GRV pensioners (as mentioned), relatively more
GRV pensioners are widowed, their current state of health on average is worse, early
retirement between age 60 and 63 is higher, nursing care of those in need within the

19 Correlation results between life satisfaction in general and socio-economic factors like age,
sex, health, marital status, education and environment and its mixed results are reported by
Clark 2018.
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household is higher, average residual income is higher, and there is by far a higher
fraction of GRV than civil service pensioners in East Germany.

On the contrary civil service pensioners work longer, have a larger earned income and in
particular a larger pension amount (almost a 2.5 multiple), and, they are more active as
a volunteer or political active (0O=no, 1=yes) than GRV pensioners. So, many differences
are obvious and show a different picture of both pensioner groups. A further discussion
of behind the socio-economic variables will follow in the results section.

Altogether: Besides institutional differences, different empirical pattern for GRV and
civil service pensioners by content and descriptive results require different estimates as
we do.

4.2 Microeconometric results - GRV pension

The individual development before and after retiring is now the focus of the
microeconometric panel analysis which, with robust estimated coefficients of the fixed-
effects models, investigates life satisfaction of the identical person in retirement in
comparison to that person’s situation before retirement. We start with the situation of
GRYV pensioners, the largest pensioner group in Germany.

Our models distinguish between two types: Model I respects retirement by an overall
dummy variable to describe a long-lasting general retirement effect on life satisfaction
(Models Ia without, Model Ib with control variables). Model II in contrast incorporates
single period effects of anticipation and adaptation (Ila without and IIb with control
variables, the full model). The results of all models are summarized and illustrated in
Figure 3 based on Table 3 with additional estimated scenarios.

The general retirement effect (Model 1)

The result: The general retirement effect on life satisfaction is negative (Model Ia) and is
highly statistically significant. Thus, GRV pensioners are less satisfied than non-GRV
pensioners in the long run, a result which on the individual level corresponds to the
aggregate descriptive findings. As to this model specification retirement decreases
current life satisfaction regardless of how long a person is in retirement.20 A coefficient
value -.189 of the 11-point scale seems to be small, but with a value of 7 as the median,
and that 50 % of all recorded values of life satisfaction are between 6 and 8, then this
and other comparable coefficients of that magnitude are not only statistically but also
economically significant.

When socio-economic control variables are respected (Model Ib) then the retirement
coefficient is no longer significant, retirement has no further general long-lasting effect
on life satisfaction. The individual socio-economic circumstances set aside the
retirement influence.

Anticipation and adaptation effects of retirement on life satisfaction (Model 1I)

The above general long-term retirement effect ignores the possibility that the effect of
retirement may depend on the duration after and the situation before retirement. Now
the hypothesis will be tested whether shorter lasting periods of anticipation of an
upcoming retirement and adaptation after retirement play a specific role in explaining
life satisfaction (Model II).

20 For simplicity’s sake the term retirement is used synonymously with retirement status and
receiving pension.
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The result: Anticipation and adaptation effects without control variables (Model Ila) are
negative and significant for all lead and lag coefficients. All 14 distinct periods around
the individual retirement period at T, four periods before and nine and more periods
after retirement, corresponds to the overall less satisfied picture of the GRV pensioners
compared to all others. However, now single period effects, of specific importance for
our topic, reveal: it appears a clear anticipation effect with falling life satisfaction till the
retirement start, a rise in life satisfaction in the first retirement year and then an
adaptation effect with further decreasing life satisfaction shortly eased only in period
T+6; a sad picture with respect to a longer retirement perspective.

Figure 3: The effect of retirement (GRV pension) on life satisfaction with and
without accounting for anticipation and adaptation, Fixed-effects
regression results, Germany 1985 to 2015

Source: Results of fixed-effects regression Models Ia,b and Ila,b with SOEP Socio-Economic Panel

data 1985-2015; 95 % laid above confidence intervals; 95 % estimated confidence intervals are
shown with

quadratic dots (robust standard errors); detailed regression results can be found in Table 3.

Anticipation and adaptation effects with control variables (Model IIb), in contrast to the
not controlled model (Model Ila), are positive now for all periods before and after
retirement, but of different significance. There is a significant anticipation effect but now
with growing life satisfaction till the pre-retirement period (T-1). Life satisfaction then
declines in the retirement period T, with some ups and downs. However, all the effects
from the retirement period T till T+9+ are not significant anymore and detect “no effect
on life satisfaction”. What remains for GRV pensioners is only one significant positive
effect in the pre-retirement period T-1 on top of growing anticipation. There is a
retirement adaptation effect on life satisfaction, since all effects thereafter T-1 show no
significant effects to the long-termed pre-retirement situation.

To summarize, the full model (Model IIb) reveals that the socio-economic control factors
compensate all not controlled negative significant period effects of retirement on life
satisfaction. Only one significant short- term positive effect in the pre-retirement period
T-1 remains on top of four period of growing anticipation. The retirement period itself
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and all further not significant period effects refer to a retirement adaptation effect on life
satisfaction.

Socio-economic controls

The results above showed that controlling for/respecting socio-economic variables
change the importance and sign of the retirement effects: the general significant effect
changed to insignificance (Model I), all the significant negative period specific effects
changed to almost all insignificant positive effects (Model II). So, the individual living
conditions described by the socio-economic controls indeed are important to explain
retirement life satisfaction.

With focus on the full model (Model IIb) Table 3 (last column) shows that almost all
alternative explanatory domains - personal, education, occupation, job, social
participation, household and region - with their single controls, will result in the same
manner as in Model Ib (Table 3 next to last column) by magnitude, sign and significance
with the only insignificance exemption in Model IIb for age, education, three of five Big 5
variables and occupation as being self-employed.

Socio-economic influences in particular: Marital status (if married increasing; if
widowed decreasing) and especially the health variables, current health and the number
of physician visits, strongly influence and reduce current life satisfaction significantly.
Since life satisfaction could also influence health the possibility of reverse causality has
to be respected when causality is in the focus (Mazzona and Peracchi 2017, Bérsch-
Supan and Jirges 2009). We come back to this in our robustness/causality section.
Further available SOEP data about subjective health satisfaction (11 points scale 0-10)
are not considered because of possible endogeneity problems with common latent
variables when subjective variables are explained by subjective variables likewise
(Hamermesh 2004). Nevertheless, the rougher subjective current health indicator (very
good ... bad, 5 items) is respected because subjective current health might indeed be
connected with the individual situation, which is in line with Hamermesh'’s critique and
discussion. In addition, the number of physician visits is included which seems to be a
more objective health indicator showing a negative significant effect.

Early retirement (in different age groups) shows no significant effect, a result which is in
contrast to Borsch-Supan and Jiirges 2009 findings, which however detect the disability
status as the driving variable behind the life satisfaction effect.

Education only in Model Ib yields a negative significant coefficient but with diminishing
negative influence on life satisfaction with longer education. As to the labor supply
literature one might expect that education produces greater earnings and is positively
(and not negatively) correlated with life satisfaction. Clark (2018, 249) however offers
the explanation that a rise in outcomes relative to that in expectation might not match
and hence diminish subjective well-being.

Big 5 factors influence life satisfaction level in the full model (Model IIb)
conscientiousness remains a significant and negative Big 5 factor and extraversion
(outgoing/energetic vs. solitary/reserved) by a positive and significant influence.
Openness to experience (inventive/ curious vs. consistent/cautious) and agreeableness
(friendly/compassionate vs. analytical/ detached) attract attention in Model Ib by their
high significance and negative signs of the estimated coefficients.

Compared to non-employment all single occupation (self-employment in a liberal
profession or as a business owner, blue and white collar worker, civil service) decreases
life satisfaction in Model Ib but the self-employed vanish to be significant in the full
model (Model IIb). Thus, a strong negative significant influence of the blue and white
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collar workers’ situation has to be recorded. As expected, (former) unemployment
significantly decreases current life satisfaction.

Work intensity, as measured by weekly working hours, shows that life satisfaction
increases and is diminished with an increase in the number of working hours (Model Ib
and IIb). One might expect a decrease because of the working burden. However, it is a
hint for an overall importance of a structuring work-life. The significant influence of
(former) personal earned income as well as the GRV pension amount and the residual
household income (monthly household net income minus individual earned income and
pension income) is positive nonlinear and confirms the well-known Easterlin 2001
paradox, according to which a higher income is not proportional to greater life
satisfaction (Model Ib and IIb).

Recreational activities with social participation reference like hobbies (temporal
intensity) significantly increase life satisfaction. However, participating in voluntary
work, in political parties or citizen initiatives has no significant influence on life
satisfaction. This is somewhat
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Table 3: The effect of retirement (GRV pension) on life satisfaction in alternative socio-economic control domains with and without
accounting for anticipation and adaptation - Fixed-effects regression results, Germany 1985 to 2015

2
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Table 3 cont.

R

Note: t statistics based on robust standard errors in parentheses; + p<0.10, * p<0.05, ** p<0.01, *** p<0.001
Source: Results of fixed-effects regression Models Ia,b and Ila,b with SOEP Socio-Economic Panel data 1985-2015.
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surprising, since a social engagement is expected to correlate or even to be a stimulus
for greater satisfaction (Model Ib and IIb).

People usually do not act on an island but live and act with others. The closest social
partners are the household/family members which will play a role in one’s life
satisfaction. The household/family situation is characterized by household size and its
number of children under 19 years old. Both variables are significant but of opposite
signs: children rise but increasing household size (for example by other family
members) reduces life satisfaction. Person(s) needing care in the household might stress
its members which results in a negative significant sign of the estimated influence on life
satisfaction (Model Ib and IIb).

Finally, the specific regional situation of East and West Germany is not significant and
refers to diminished differences so far.

A comment should be made on the availability and selection of explanatory socio-
economic variables. In principle, the variables were chosen that were shown to have an
effect in previous studies on life satisfaction and retirement. The Socio-Economic Panel
provides other interesting variables for our topic, such as physical and other forms of
mental stress at work as well as further variables on the work situation, or personal
circumstances including leisure activities. There is also further information about social
participation with neighbors and friends, which could possibly influence life satisfaction
before and after retirement. Unfortunately, data on these and other variables are
collected either at greater intervals or have only been recently collected so that the
remaining data, even as an unbalanced panel, are restricted for the final full estimation.

Taken together, respecting socio-economic variables shows that the individual personal,
occupation and family/household circumstances are particularly important both
substantively and statistically for current life satisfaction and even dominate a general
negative retirement effect and strength the particular importance of individual living
characteristics.

Model II and alternative socio-economic control scenarios

The above result astonishes. What are the driving factors which lift the without control
picture of negative life satisfaction effects and vanishes 13 of 14 periods significant
effects around individual retirement? To answer this question Figure 4 summarizes
some alternative full model (Model llb) specifications and estimation results (Table 3)
with the following embracing domains:

1. Personal (1): close personal (age, married, widowed, health, physician visits),
education, Big 5,

2. Extended Personal (2): personal (1), social participation (hobbies, voluntary work,
active in political parties or citizen initiatives), care, household size, number of
children,

3. Personal and occupation (3): Personal (1), occupational status, job (weekly working
hours),

4. Extended Personal and occupation (all, full model) (4): Extended Personal (2),
occupational status, job (weekly working hours).

In addition to the above domains all scenario estimates include income variables as
personal work and pension income respectively, residual income (household net income
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minus work and pension income respectively) and the regional dummy for East
Germany.

Personal (1) and Extended Personal (2) both in particular lift the negative single
period effects of Model Ila (without controls) into even positive and significant ten
significant retire-
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Figure 4:

The effect of retirement (GRV pension and Civil service pension) on life
satisfaction in alternative socio-economic control domains when
accounting for anticipation and adaptation (Model IIb), Fixed-effects
regression results, Germany 1985 to 2015

Source: Fixed-effects regression Models Ila (without controls) and Model IIb (with controls), SOEP
Socio-Economic Panel data 1985-2015; dots mark estimated significant influence (with robust
standard errors) with at least 5 % significance; detailed regression results in Table 3 and Appendix

Table Al.
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ment effects on life satisfaction. There is anticipation up to the first post-retirement
period T+1, then some fluctuations around that significant level.

Remarkably, when occupation (occupational status and job variable) is added, then
occupation strongly diminishes the personal lift effect (Personal (1) and Extended
Personal (2)) and only one significant period remains overall (Personal and
occupation (3)). The positive shape of the development remains. Yet, the strong
absorbing occupation effect could not be hindered by the extended personal factors in
the full model (Model IIb, Extended Personal and occupation (all) (4)). The retirement
effects after T-1 effect are positive but no more significant (95 % significance level).

The occupational domain, which drives the absorbing effect and encompasses the
occupational status (to describe the general job status situation) as well as working
hours (to describe work intensity), is a mix of coefficient signs (occupational status
negative; working hours positive but diminishing, see Table 3). The working hours
interact with the negative occupational status to draw a combined occupational picture
where the estimated occupational status dominates the working hours intensity
measure. The estimated respective coefficients encompass the pre- and post-retirement
situation and this is what they should measure: showing the overall pre- and post-
influence. The remarkable absorbing result is considered again in the discussion section
below.

All the above estimation results are based on fixed-effects regression model
specifications which explicitly account for individual unobserved heterogeneity. An
alternative formulation and estimation by a random-effects model (not shown), which
can only generally account for heterogeneity through its variance, confirms the results
found and indicates robustness of our results so far.

4.3  Microeconometric results - Civil service pension

The results for civil service pensioners and the question if civil service pensioners -
compared to GRV pensioners - with their different background of work-life conditions
and old age security systems in Germany differ in life satisfaction when retired is
discussed now.

The analysis for civil service pensioners is based on the same model specification
without and with socio-economic controls as for the above pensioners (GRV) and again
are estimated by fixed-effects robust regression. The single results are provided in the
Appendix Table A2. Figure 5 summarizes the results.

Surprisingly, and in contrast to GRV pension results, all single without control pre-
retirement and post-retirement period effects though negative are no more significant
(Model IIa without control).

With regard to the full model (IIb) it becomes aware an anticipation effect with rising
life satisfaction till one period after retirement (T+1) and only significant positive effects
later in periods T+6 and T+7 with a further insignificant diminishing development.

Compared to GRV pension the post-retirement effects are higher in absolute terms and
show even in some years after retirement (T+6 and T+7) still significant positive effects.

The influence of the socio-economic control factors in the estimation of life satisfaction
is shown in Appendix Table A2. As to the sign as well as to the significance of the
estimated coefficients the picture is similar to that of explaining GRV pension. There is
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one difference to be mentioned. Whereas in the GRV pension estimates the GRV pension
amount was significant in (non-linear) rising life satisfaction (Model IIb), civil service
pension amount is not significant. The general higher pension amount of civil service
pensioners might be an explanation.

Figure 5: The effect of retirement (civil service pension) on life satisfaction with and
without accounting for anticipation and adaptation, Fixed-effects
regression results, Germany 1985 to 2015

Source: Results of fixed-effects regression Models Ia,b and Ila,b with SOEP Socio-Economic Panel

data 1985-2015; 95 % laid above confidence intervals; 95 % estimated confidence intervals are
shown with

quadratic dots (robust standard errors); detailed regression results can be found in Appendix Table
A2

Civil service pension Modell Il and alternative socio-economic control

The question arises how single control domains are responsible for the changing effects
in a similar manner as to the GRV pension situation.

Personal (1) and Extended Personal (2) control variables both lift the non-significant
single period effects without controls into even positive and significant nine retirement
effects on life satisfaction (Figure 4 and Appendix Table A2). There is anticipation up to
the first post-retirement period T+1, then some fluctuations around that significant level
and there is adaptation from period T+7 with falling life satisfaction.

Again remarkably, when occupation is added, then occupation diminishes the personal
lift effect (Personal (1) and Extended Personal (2)) and only three significant ex-post
period effects remain overall (Personal and occupation (3). The general positive shape
of the development remains. Yet, the absorbing occupation effect could not be hindered
by the extended personal factors (full model IIb, Extended Personal and occupation
(all) (4). The absorbing effect, however, is not as strong as with GRV pensioners and
shows positive effects diminishing from T+7.
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Thus, the inclusion of different socio-economic control domains act in a similar manner
for both pension systems, GRV pension and civil service pension: the individual
occupational background absorbs (almost) all positive further significant individual
socio-economic effects of retirement on life satisfaction. The absorbing effect, however,
for civil service pensioners is not as strong as with GRV pensioners. A plausible result,
when a secure working life concerning unemployment hazards for civil service
pensioners is in mind.

5 Robustness: Causality, retirement definition impact

The robustness check discusses the impact of the retirement definition itself and the
question of causality.

Retirement definition: With regard to the definition of retirement we mentioned, that
gaps in the individual pension history (due to missing pension information) are replaced
in our study by the last available individual pension information. The effect: the GRV
pension picture after filling missing data is virtually identical to the unfilled one with
respect to single estimates and the effect of alternative scenarios. The civil service picture
is virtually identical, too, for most single estimates and the effect of alternative scenarios,
however, with a less absorbing influence of occupational factors with filled periods.

Causality: The microeconometric regression results above focus rather on the
correlation than on causality of retirement effects. With regard to causality the following
arguments for a causal interpretation of our results is offered: To begin with, by using
fixed-effects estimates which solve the selection/omitted variable bias problem by
including time invariant unobserved individual heterogeneity. In addition, time variant
unobserved individual heterogeneity is addressed by including observable time variant
variables (selection-on-observables, for example like eligibility ages, period specific
health conditions etc.). The following Instrumental Variable (IV) approach copes with
the endogeneity problem between retirement and life satisfaction and claims to
eliminate any violation of the exclusion restriction with its independence of the error
term and the treatment variable.

Under the causality perspective the period specific retirement treatment effects are
endogeneous in the regression approach, that is the error term in the outcome (life
satisfaction) equation is no more independent from the other variables. To cope with the
endogeneity problem the IV approach treats an independent variable (retirement effect)
as endogeneous which is to be instrumented by replacing the endogeneous regression
right hand side variables with fitted values in the second stage of a two-stage least
squares (2SLS) procedure. Such a two-stage least squares (2SLS) estimation, using a
linear probability model to explain the treatment in the first stage, deliver consistent
(life satisfaction) results.?1

Correcting for the endogeneity of retirement and life satisfaction we therefore estimated
two-stage-least-squares regressions where the likelihood of a period specific treatment
is estimated first followed by the impact estimation of all respective period effects in the
second stage.

Formalizing the IV analysis, life satisfaction S, for the full model (Model IIb, equation 2)
is

21 See the IV and causality discussion for example by Imbens 2014, Angrist, Imbens and Rubin
1996 and Angrist and Pischke 2009 chapt. 4
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J=T+9+
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with the 14 period specific retirement dummies d, , the k, x1vector of observations on

k, exogeneous variables x,,, the unobserved individual effects b, and the error term ¢, .

lit?

The endogeneous treatment variables d,, the vector of all pre- and post-retirement

effects, in the first stage is estimated as a linear probability model by exogeneous
variables x , and the k,x1 vector of instruments x,,, which are not correlated with

g, and any further exogeneous variables x;,, (exclusion restriction) as

ilt
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where b, measures unobserved heterogeneity and v, is the error term for a series of

(14) separately fixed-effects panel regressions j (j =T —4,....,.T +9+).

The estimated effects & i of equation (4) then are used in the second stage

'
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with unobserved individual effects a; and n, as the error term.

Our instrumental-variables regression is based on first-differenced data with the
reduced form

Sit =dity + XlizBl + XZ[tBZ +8 ¢, = Zi16 +8 te,
and

Sit - Si,t—l = (Zn -z, )8+ € =& (6)

where z, =[d, X, X,,] with the endogeneous treatment variables d,, the exogeneous
variables which are not instrumented x,,, the exogeneous variables which are the

instruments x,,, and the fixed-effects g, removed by differencing. The estimation

method is first-differenced two-stage least squares (FD2SLS). While the fixed-effects
estimator assumes that the explanatory variables in all periods are not related to the
error terms in all periods (strict exogeneity), the assumptions for estimates on first-
differenced data are weaker by assuming that explanatory variables and error terms are
uncorrelated in the same and the surrounding periods (Bonsang and Klein 2011, 16).

The empirical challenge is to find appropriate instruments x,,. The general

requirement: correlation with the respective retirement treatment but no correlation
with other variables in the life satisfaction equation.

Which variables are usable as such instruments? First, individual age is named a
candidate and used as an instrument in other comparable studies (Leimer 2017, 12;
Horner 2014, 131; Bonsang and Klein 2012). As they point out, because all individuals
pass the formal early and normal retirement ages, being eligible for early and normal
retirement is exogeneous. This approach is followed and instruments used for being
older than 60, 63 and 65 years (and other years) as identifying strategies which are
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motivated by German institutional rules (see Bonsang and Klein 2012, 16 and the
discussion above and below).

In Germany there are various regulations concerning early old age retirement with and
without deduction. Our data show a majority of GRV pensioners with early retirement
(61.3% of all retired being younger than the official retirement age of 65 years): 14%
with retirement between 63 and <=65, 29.7% with retirement between 60 and <=63 and
about 17.7 % below 60 years (weighted data). Early retirement is considered by
respective early retirement age-classes membership as instruments. Though both
instruments, age and early retirement classes, beyond their link to institutional
regulations, are linked by age, they nevertheless cover a different spectrum: the age
classes comprise general living and life time cohort experiences and behaviour, the early
retirement classes include explicitly the official age of entering retirement. Though
belonging to an age-class and early retirement situation is the same for everyone
therein, there is variation across age-cohorts with regard to the actual start of
retirement, eligibility rules and other institutional regulations (see Deutsche
Rentenversicherung (DRV) 2020).

Since the mid-eighties, the begin of our analysis, there were various changes of the GRV
and civil service retirement laws in Germany. It is assumed that, in particular, changing
eligibility rules and changes with respect to the official time of retiring, pension amount
and other institutional regulations have influences on the individual retirement decision,
our treatment variable to be explained. Again, those institutional arrangements are valid
instruments, because all individuals pass the institutional arrangements, these
instruments are exogeneous and not correlated with the life satisfaction outcome
variable.

Institutional re-arrangements of this kind are selected and specified by the respective
effective years as instrument dummies?? (see Appendix A1l for single definitions). They
encompass increases and restrictions in the pension age limit and pension level
(inc_age_limit_1997, pension_res_1999, pension_lev_red_2001), old age part-time
changes (inc_age_limit_2006), and gradual changes of pension by downstream taxation
since 2005 (taxes_2005).23 In addition, the finance crisis 2008/2009
(finance_crisis_2009) is included - obvious being exogeneous - because the uncertain
global economic situation and perspective could had influences on the individual
retirement decision (for example by postponing deducted early retirement),

How might these instruments affect the old age retirement decision? The individual
decision to retire D, (d, =0,1) could be described under an economic perspective as an

22 Aware that the time (year) link is only a rough approximation with probably additional effects
but its use is due to the available data. Nevertheless, time linked dummies are used in the
literature (see for example the year-of-birth and quarter-of-birth dummies as instruments in the
Angrist and Krueger 1991 schooling attendance analysis).

23 One major change of pension laws in the last decade in Germany is about the stepwise
increase of the normal retirement age-limit (Regelaltersgrenze, RV-Altersgrenzenanpassungsge-
setz 2007) from 65 to 67 years effective 2012 till 2029. Till 2023 the lifelong working years is
increased every year by one month; after 2023 the increase is two month per year. Because our
data ends 2015, maximal four additional months had to be considered in addition to the normal
pension age-limit of 65 under the new law. Because this number of months vanishes in the
available yearly data this law is not considered further on.
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individual optimization process of expected (potential) life satisfaction S with respect

to costs of entering retirement c(d,Xx,,z) as

D, =argmax u= f(S/,c(d,x,,))- (7)
de(0,1)

Costs (like for example deductions of early retirement) enter in the choice problem but

the potential outcome (life satisfaction) is not affected by. If a certain non-observable

utility level u in such a latent variable discrete choice setting is exceeded then the

individual retires. Again, a valid instrument x,, are the mentioned regulatory features,

eligibility and general institutional rules, which typically will change the costs (and via
utility trading the decision to retire) without affecting life satisfaction (potential
outcome) directly.

Table 4 and Figure 6 show the IV estimation results for GRV and civil service pensioners.
For comparison reasons the tables again show the fixed-effects results of the full Model
[Ib (Extended personal and occupation (all) (4)) of our correlation fixed-effects analysis
form the first part of the paper. They include early retirement variables. As discussed
above, there are good reasons to respect early retirement as an instrument which will be
the case in the following. Tables 4 and 6 thus also offer comparable Model IIb fixed-
effects estimates without early retirement.24

The IV estimation requires at least as many instruments as there are treatment effects in
the outcome equation. With 14 treatment effects in our case thus at least 14 instruments
have to be specified for 14 single estimates if all effects are analysed together. For the
sake of brevity all single 14 estimates of the first stage behind are not shown here but
available from the author by request.

One final note with regard to our model specification: there are arguments to
incorporate a time variable in the estimation. Because the instruments discussed above
are linked to time no further unspecific time variables are specified.

IV results GRV pension

The fixed-effects correlation analysis (Model IIb) for GRV pensioners of the first part of
our study yields the pre-retirement period (T-1) as the only significant retirement effect
on life satisfaction. This significant effect is positive. With no significant effects before
and after T-1, this positive effect indicates some anticipation followed by adaptation to
the long run pre-retirement situation.

IV GRV results with full set of [Vs

The full model (Model IIb) IV FD2SLS second stage estimation - with more than 14
above discussed instruments (IV 1) - also shows a positive significant effect at T-1,
supporting the fixed-effects result being a causal effect of improving life satisfaction in
the first period before retirement. The pre-retirement u-shaped development (T-4
positive significant, T-3 not significant, T-1 positive significant) refer to a pleasant
anticipation of retirement comparable to a mentioned Ashenfelter dip. The falling life
satisfaction thereafter even to a significant negative effect at T+2 and the later not

24 Model IIb (fixed-effects) with and without early retirement result in the same significant (<
5%) treatment periods and similar socio-economic influence for both pensioner groups. Period
T+6 of civil service pensioners only misses the 5% limit with 5.3% significance.
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significant effect at all strengths the anticipation and adaptation development around T-
1 (Table 4, column 3).

IV GRV pension results with partitioned sets of IVs

Retirement is a far-reaching break in the way of life. Hence, to answer the question if the
pre-retirement and post-retirement estimates therefore differ, our IV analysis is
partitioned into two estimation parts (four pre-retirement and the ten retirement and
post-retirement periods). The result: Still with the full IV set like above (IV 1) there is a
more pronounced and significant pre-retirement u-shape of life satisfaction (Table 4,
column 4) followed by significant less satisfied post-retired GRV pensioners (Table 4,
column 5). Life satisfaction after retirement is dipping steeply till T+2, then improves
slightly but will remain significant less satisfied respectively not different compared to
the long run pre-retirement life satisfaction level. Thus, both the fixed-effects correlation
and the partitioned causal IV analyses show no significant positive post-retirement
effects. Whereas the correlation results detect no significant different post-retirement
effects compared to the long run pre-retirement, the partitioned causal IV analysis even
yields in 7 of 9 periods significant negative retirement effects on life satisfaction.

This result is supported by a further scarce modelling specification. The IV set is reduced
(to IV 2) within the partitioned estimates and concentrated the instruments to particular
expected effects of a change in the retirement age limit (age_limit_inc_1997) and the
reduction of the
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Table 4: The effect of retirement (GRV pension) on life satisfaction in alternative IV
specifications (Model IIb), Fixed-effects (FE) and IV FD2SLS regression
results, Germany 1985 to 2015
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Table 4 cont.

2

IV 1: age_ge50, age_ge55, age_ge60, age_ge63, age_ge65, early_63_1t65, early_60_1t63, early_1t60, age_limit_inc_1997,
pension_res_1999, pension_lev_red_2001, age_limit_inc_2006, taxes_2005, taxes_2005_2, taxes_2005_3,
finance_crisis_2009

IV 2: age_ge50, age_ge55, age_ge60, age_ge63, age_ge65, early_63_1t65, early_60_1t63, early_It60, age_limit_inc_1997,
pension_lev_red_2001

Note: t statistics (Fixed-effects: on robust standard errors) significance: + p<0.10, * p<0.05, ** p<0.01, ***
p<0.001

Source: Results of fixed-effects (FE) and IV FD2SLS regression Model IIb (with controls), SOEP Socio-
Economic Panel data 1985-2015

pension level (pension_level_red_2001). The result (Table 4, columns 6 and 7): the pre-
retirement development again is u-shape, all post-retirement effects are not significant
as in the correlation analysis.

Causality results GRV pension altogether: GRV pensioners anticipate retirement with
increase life satisfaction till T-1 (fixed-effects correlation and causal IV results) and
show adaptation to the long-term pre-retirement situation (fixed-effects correlation and
FD2SLS with IV 2) and even diminished life satisfaction (two parts IV 1) after
retirement. In other words, by both, the fixed-effects correlation and the IV analyses,
with no positive retirement effects the answer to the question if GRV pensioners are
more satisfied is no, a remarkable result.

IV results civil service pension

The fixed-effect correlation analysis of civil service pensioners (full Model IIb) yields
three positive significant post-retirement effects for T+1, T+6 and T+725, all other
treatment coefficients are not significant. Some pleasant anticipation in the development
of effects till T+1 and then adaptation with no significant effects is visible (exemption a
positive effect at T+7). Is there a similar picture under the causality perspective?

[V civil service results with full set of [Vs

The full model (Model IIb) IV FD2SLS second stage estimation - with the same
specification as for GRV pensioners and the above full set of more than 14 instruments
(IV 1) - for civil service pensioners show no significant coefficients for all 14 before and
after retirement treatment effects and for all control variables as well (Appendix Table

25 Two positive effects at T+1 and T+7 with fixed-effects estimates without early retirement
(Appendix Table A2, column 2)
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A2, column 3). Moreover, the coefficients are relatively large and not convincing from an
economic point of view. Hence the GRV specification to explain civil service pension life
satisfaction is not successful under the causality perspective.

Figure 6: The effect of retirement (GRV pension and Civil service pension) on life
satisfaction in alternative 1V specifications (Model IIb), Fixed-effects (FE)
and IV FD2SLS regression results, Germany 1985 to 2015

Source: Fixed-effects (FE) and IV FD2SLS regression Model IIb (with controls), SOEP Socio-Economic
Panel data 1985-2015; dots mark estimated significant influence with at least 5 % significance; detailed
regression results in Table 4 and Appendix Table A2.

So, how to proceed? Various specifications with combinations of the above discussed
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single policy measures result in no significant coefficients either. An extension of
retirement policy measures by individual circumstances like job pressure (as exposition
to hazardous conditions, job is high stress, job involves hard manual labor) or official
disability in favour of early retirement, show large single coefficients and do not yield
significant results as well. Because the 16 German states (Lander) have some different
retirement ages for civil service pensioners an appropriate Lander IV approach was also
estimated. However, there are no significant results, too. Thus, all the different IV
approaches within the full 14 periods approach (IV 1) are not successful to detect
significant influences.

IV civil service pension results with partitioned sets of [Vs

Will partitioned estimates better explain the situation? The result (Appendix Table A2,
columns 4, 5): no significant retirement and post-retirement effects are shown (T,
T+1, ... T+9+). However, there are significant influences at T-4 and T-3 which diminish
life satisfaction in those years relatively long before the actual retirement period
followed by no effects later on. A three partitioned estimation (not shown here) delivers
the same result. The u-shaped pre-retirement development is somewhat comparable to
the GRV pre-retirement IV estimation.

As to the GRV sparce IV specification then the IV set is reduced (to IV 2) within the
partitioned estimates and concentrates the instruments again to particular expected
effects of a change in the retirement age limit (age_limit_inc_1997) and the reduction of
the pension level (pension_level_red_2001). The result: again, the early periods T-4 and
T-3 are significant; later all the effects are not significant (Appendix Table A2, column 7).
Thus, the partitioned IV 1 and IV 2 approaches for civil service pensioners both show a
u-shaped pre-retirement anticipation and then adaptation to permanent neutral effects.

Though the IV picture of different partitioned models are stable, however some caveats
have to be made to the civil service findings. The different result compared to the fixed-
effects correlation analysis (there with significant positive coefficients in T+1 and T+7),
insignificant not partitioned estimates and various not successful IV specifications ask
for a careful final conclusion. In addition, even with 31 panel waves there are only
relatively few observations available (remember the data provide 737 civil service
pensioners but 6,794 GRV pensioners). One conclusion, the specific civil service
situation with a protected working life and a better off old age pension situation asks for
additional data and explanatory pattern than captured so far by the available controls.

Causality results civil service altogether: Civil service pensioners show a u-shaped pre-
retirement anticipation and then adaptation to permanent neutral effects (partitioned IV
1 and IV 2 causal approaches). Remember, the fixed-effects correlation result -
anticipation to T+1 and, then adaptation with neutral effects till one further significant
positive effect at T+7 - is not supported by the permanent neutral post-retirement IV
effects. Nevertheless, the different IV specifications show civil service pensioners who
are not more satisfied when compared to the long run pre-retirement satisfaction level.

To conclude so far: Beyond differences between the GRV and civil service results there
are two striking findings with our causal analysis: for both there are anticipation effects
followed by adaptation. And, the answer to our paper’s question, if retires are more
satisfied, is no, both for GRV and civil service pensioners.
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6 Discussion, summary and outlook

The present study examines the influence of an individual’s retirement on general life
satisfaction. A potentially comprehensive reorientation of an individual’s life after the
end of a phase of gainful employment might lead to changes in his or her subjectively
perceived current life satisfaction. An investigation of changes in the course of life
requires a panel analysis which allows the analysis on the individual level. Our panel
study examines in particular the importance of anticipation and adaptation effects on
life satisfaction in the years before (four years) and after retirement (nine years and
longer) and offers new results for Germany.

Descriptive results

From the aggregate descriptive analysis over 31 years two main conclusions can be
drawn: First, GRV pensioners are less satisfied than non-GRV pensioners and, in contrast,
civil service pensioners are more satisfied than non-civil service pensioners. And second,
the global average life satisfaction of civil service pensioners is higher than that of GRV
pensioners.

Fixed-effects panel results

Surprisingly, uncontrolled negative retirement life satisfaction effects are vanished in all
pre- and post-retirement periods when socio-economic controls are incorporated in the
fixed-effects panel model estimates. This holds both for GRV pensioners as well as for
civil service pensioners.

Alternative model specifications bundled in four domains: Personal (1), Extended
Personal (2), Personal and occupation (3), and Extended Personal and occupation (all) (4) detect
a remarkable result: the significance of Personal and Extended personal characteristic
effects disappears when the (former) occupational situation enter the socio-economic
controls (Personal and occupation as well as Extended Personal and occupation).

The inclusion of different socio-economic control domains acts in the same manner for
both pension groups, GRV pension and civil service pension: the individual occupational
background absorbs (almost) all positive significant individual socio-economic effects of
retirement on life satisfaction. Hence, the occupational structuring of life prevents the
positive personal retirement influence on life satisfaction. The fixed-effects estimates
(full model (4)) refute the thesis that retirement increases life satisfaction of retirees,
both for GRV and civil service pensioners.

Causality, anticipation and adaptation

The causal estimates with various Instrumental Variables (IV) both for GRV and civil
service pensioners yields two striking findings: for both pension groups there are u-
shaped anticipation effects with increase in life satisfaction before retirement followed
by adaptation instantly when retired. With neutral respectively negative post-
retirement adaptation there is no positive retirement effect on life satisfaction after
retirement, a remarkable result which confirms the fixed-effects correlation results. And,
our partitioned IV results, beyond neutral effects, show post-retirement life satisfaction
which is even worse than the long-term pre-retirement situation.

Thus, are retirees more satisfied? The striking answer to our paper’s question, both for
GRV and civil service pensioners, is: no. Hence, the believe in a positive effect of
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retirement on life satisfaction can result in an erroneous conclusion and is misleading if
not short, medium and longer term pre- and post-retirement circumstances are
considered.

Because our study explicitly respects shorter, medium termed and longer effects than
global termed retirement effects and is based on a large set of individual panel data with
31 years of individual reported information and 14 periods effects, our results can
hardly be compared to other empirical studies with other or more restricted data bases
or different approaches. Nevertheless, our results are comparable to a certain degree
with an anticipation effect shown in the British study by Kesavayuth et al. 2016. As to
Atchley 1976, a positive, pleasant anticipation is like a honeymoon effect expecting the
paradise without working anymore; a situation addressed in the introducing scenario.
However, the Kesavayuth et al. 2016 and the British Study by Gorry et al. 2018 are in
contrast to our results there and by other cited studies with increased and higher long-
lasting life satisfaction level after retirement. Yet, the result by Horner 2014, with
relatively neutral effects over the long term, and the German result by Bonsang and
Klein 2012, with a negligible effect on voluntary but negative effect on involuntary
retirement, are in some accordance to our results.

Altogether

In all, our panel results offer the following narrative: it is the individual’'s personal and
family life situation, social participation with its personality traits behind, its experience
and expectations which overcomes a pure retirement effect. Though many personal
circumstances even increase life satisfaction for some periods, yet the (former) work life
conditions and experience in particular seems to be the constitutive dimension, so that
all in all the positive effect vanishes. It seems that work life for many is the central
orientation and center of life which is structuring the living conditions. Retirement then
will tear the anchor and sense of life so far and prevent an increased life satisfaction
thereafter. So, our result is comparable with the role theory predication which “points to
job occupation as a fundamental determinant of retirement satisfaction, reflecting
whether individuals feel that they have lost meaning in their lives, or on the contrary
feel relieved to have abandoned their jobs” (Clark and Fawaz 2009, 6), and its
corresponding crisis theory Calasanti (1999). So, a lesson from our study might be: the
more your life could be independent from the (former) job circumstances the more
satisfied you will be when retired. And concerning the paper’s allover question again:
Are retirees more satisfied? Our striking answer for Germany - in contrast to many
findings in the literature - is no, both for GRV and civil service pensioners.
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Appendix A1l: Variables and Definitions
Variable Definition
DEPENDENT VARIABLE
Current life satisfaction 11-point scale: 0=completely dissatisfied, 10=completely satisfied
RETIREMENT
Retirement Dummy (0=Not retired, 1=Retired; Retirement=Receipt of pension

Retirement T-4
Retirement T-3
Retirement T-2
Retirement T-1

benefits)

Dummy; Upcoming retirement in 4-5 years
Dummy; Upcoming retirement in 3-4 years
Dummy; Upcoming retirement in 2-3 years
Dummy; Upcoming retirement in 1-2 years

Retirement T Dummy; Retirement began during the last year
Retirement T+1 Dummy; Retirement began 1-2 years ago and still retired
Retirement T+2 Dummy; Retirement began 2-3 years ago and still retired
Retirement T+3 Dummy; Retirement began 3-4 years ago and still retired
Retirement T+4 Dummy; Retirement began 4-5 years ago and still retired
Retirement T+5 Dummy; Retirement began 5-6 years ago and still retired
Retirement T+6 Dummy; Retirement began 6-7 years ago and still retired
Retirement T+7 Dummy; Retirement began 7-8 years ago and still retired
Retirement T+8 Dummy; Retirement began 8-9 years ago and still retired
Retirement T+9+ Dummy; Retirement began over 9 years ago and still retired
PERSONAL DATA

Age Age in years

Age? Age in years®

Married Dummy (0=no, 1=yes)

Widowed Dummy (0=no, 1=yes)

Health Current state of health 1=very good, 5=poor

Physician visits

Early Retirement 63-65
Early Retirement 60-63
Early Retirement 60
Education

Big 5: Openness

Big 5: Conscientiousness
Big 5: Extraversion

Big 5: Agreeableness

Big 5: Neuroticism
OCCUPATION

Freelancer (Liberal
profession)
Entrepreneur

Blue collar worker
White collar worker
Civil service (Beamter)
Unemployed (registered)
JOB

Working hours

Working time?

Earned income

Earned income?
Secondary paid income
SOCIAL PARTICIPATION
Hobbies
Volunteer/political active

HOUSEHOLD
Care
Household size

Number of visits of all physicians within the last three months

Early Retirement: Age >= 63 & age < 65 & Retirement

Early Retirement: Age >= 60 & age < 63 & Retirement

Early Retirement: Age < 60 & Retirement

Years of school

Openness (three variables mean) 1=does not apply, 7=applies fully
Conscientiousness (three variables mean) 1=does not apply, 7=applies
fully

Extraversion (three variables mean) 1=does not apply, 7=applies fully
Agreeableness (three variables mean) 1=does not apply, 7=applies fully
Neuroticism (three variables mean) 1=does not apply, 7=applies fully

Dummy (0=no, 1=yes)
Dummy (0=no, 1=yes)
Dummy (0=no, 1=yes)
Dummy (0=no, 1=yes)
Dummy (0=no, 1=yes)
Dummy (0=no, 1=yes)

Actual weekly working hours
Working hours?

Personal net earned income, monthly
Earned income?

Days/month and hours/day

Hours a normal workday
Active as a volunteer or political active (0=no, 1=each week, each month
or more seldom)

Nursing care of those in need within the household (0=no, 1=yes)
Household size
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No. of children
Residual income
Residual income?

Total number of children (<19 years old)
Household net income - personal earned income - pension income
Residual income?®

REGION
East

Germany (0=old federal states (west), 1=new federal states (east))

Source: Own compilation from the variables in the Socio-Economic Panel (long version) 1984-2016

Instruments GRV and civil service pension

age
early

inc_age_limit_1997

pension_res_1999

pension_lev_red_2001

taxes_2005

inc_age_limit_2006

finance_crisis_2009

By age classes; 0,1 dummies
Early retirement by age classes; 0,1 dummies

Increase of age limit for women and longtime insured person (Gesetz zur
Forderung eines gleitenden Ubergangs in den Ruhestand, WFG);
inc_age_limit_1997=1 if year>=1997, =0 else

GRYV pension for unemployed, old age part-time, GRV pension for women
restricted for born before 1952 (Rentenreformgesetz, RRG "99);
pension_res_1999=1 if year>=2000 and born < 1952, =0 else

Reduction of pension level Altersvermogenerganzungsgesetz, AVmEG);
pension_lev_red_2001=1 if year>=2001, =0 else

Gradual change of pension by downstream taxation 2005 till 2040
(Alterseinkiinftegesetz, AltEinkG 2004, effective 2005); taxes_2005=year-
2004 if year>=2005 else taxes_2005=0; taxes_2005_2= taxes_20052 ;
taxes_2005_3= taxes_20053

Increase of age limit to 63 for the earliest pension demand of unemployed
or old age part-time (RV-Nachhaltigkeitsgesetz 2004, effective 2006);
inc_age_limit_2006=1 if year>=2006, =0 else

Finance crisis 2008/2009; =1 if year>=2009, =0 else

Source: Rentenversicherung Bund (DRV) 2020, Gesetzeschronik, Berlin.
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Appendix Table A1: The effect of retirement (civil service pension) on life satisfaction in alternative socio-economic control domains with and
with-
out accounting for anticipation and adaptation - Fixed-effects regression results, Germany 1985 to 2015

R
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Appendix Table A1 cont.

R

Note: t statistics based on robust standard errors in parentheses; + p < 0.10, * p < 0.05, ** p < 0.01, ***p < 0.001
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Source: SOEP Socio-Economic Panel data 1985-2015, own calculation.
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Appendix Table A2: The effect of retirement (civil service pension) on life
satisfaction in
alternative IV specifications (Model IIb), Fixed-effects (FE) and IV
FD2SLS regression results, Germany 1985 to 2015
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Appendix Table A2 cont.

R

IV 1: age_ge50, age_ge55, age_ge60, age_ge63, age_ge65, early_63_1t65, early_60_1t63, early_1t60, age_limit_inc_1997,
pension_res_1999, pension_lev_red_2001, age_limit_inc_2006, taxes_2005, taxes_2005_2, taxes_2005_3,
finance_crisis_2009

IV 2: age_ge50, age_ge55, age_ge60, age_ge63, age_ge65, early_63_1t65, early_60_1t63, early_1t60, age_limit_inc_1997,
pension_lev_red_2001

Note: t statistics (Fixed-effects: on robust standard errors) significance: + p<0.10, * p<0.05, ** p<0.01, ***
p<0.001

Source: Results of fixed-effects (FE) and IV FD2SLS regression Model IIb (with controls), SOEP Socio-
Economic Panel data 1985-2015
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