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Abstract

In times of decreasing fertility and increasing longevity, pension reforms raising the re-

tirement age have been a common response to increase the labor force participation among

older workers. This paper studies the effects of such a reform, raising the normal retire-

ment age, on career advancement and earnings growth of individuals far from retirement.

Our difference-in-differences identification strategy takes advantage of cohort-specific vari-

ation in pension eligibility rules caused by the 2007 reform of the German public pension

system. We find that an increase in the expected work horizon increases upward occupa-

tional mobility and job promotion rates, but we detect no shift in wage dynamics. Similar

results are found for an earlier German reform restricting early retirement options among

women.
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1 Introduction

Delaying retirement entry is a common policy response to the increased financial pressures

on social security systems imposed by demographic change. Pension reforms that raise the

retirement age predominantly aim at increasing the labor force participation of older workers

(OECD 2021).1 However, extending the working life can also lead to behavioral adjustments

among younger individuals, who may change career decisions in anticipation of a longer working

horizon, potentially shifting entire career and wage growth profiles over the life-cycle.

An emerging literature has started to explore the forward-looking effects of pension reforms

on the labor market outcomes of individuals who are still relatively far from retirement. For

example, Carta & De Philippis (2022) document positive effects of raising the full retirement

age on participation rates among middle-aged women in Italy, with significant spill-overs into

spousal labor supply. Gohl (2023) confirms forward-looking employment effects of pension

reforms for Germany, showing that labor supply responses are concentrated among individuals

in low-physical intensity and service sector occupations. Further, Gohl (2023) and Hairault

et al. (2010) find increases in job search intensity among unemployed individuals with a longer

expected working horizon, while de Grip et al. (2020), Brunello & Comi (2015), and Gohl

et al. (2021) document increased participation in on-the-job training for workers facing delayed

retirement entry. Yet, overall, empirical evidence on the effects of extending the working horizon

on the labor market trajectories of younger individuals remains relatively scarce.

We contribute to this active area of research by analyzing the effects of prolonging the working

horizon on occupational mobility and wage dynamics among middle-aged workers in Germany.

Typically, earnings growth occurs predominantly in the beginning of the working life (Rubin-

stein & Weiss 2006), as workers ascend the career ladder and achieve wage gains by promotion

to higher professional positions (Bayer & Kuhn 2019). By the age of 45, wage growth fre-

quently levels off, and rarely rises towards the end of the working life. However, an increase in

the expected duration of the work horizon has the potential to change typical career and wage

growth trajectories by incentivizing professional advancement during later stages of the work-

ing career. One theoretical argument in line with this is given by human capital theory, which

predicts higher investments into human capital with an increase in the pay-out period over

which returns to investment can be reaped (Gohl et al. 2021, Becker 1962, Ben-Porath 1967).

Consequently, individuals expecting to work longer may seek further training in the middle

of their career to achieve wage gains through career advancement (Gohl et al. 2021, de Grip

et al. 2020, Montizaan et al. 2010, Brunello & Comi 2015). Likewise, later retirement gives

employers incentives to promote workers to higher occupational positions even at an advanced

age if they expect them to remain with the company longer (Bertrand et al. 2020). On the

1A large literature confirms positive labor supply effects for workers close to retirement, for example Mas-
trobuoni (2009), Behaghel & Blau (2012), Staubli & Zweimüller (2013), Atalay & Barrett (2015), Manoli &
Weber (2016), Engels et al. (2017), Geyer et al. (2020), Geyer & Welteke (2021).
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contrary, there are also arguments against suspecting an impact of a prolonged work horizon on

job promotions and wage trends. A longer working life can exacerbate health-related concerns

(Barschkett et al. 2022, Bertoni et al. 2018), prompting workers to reduce professional respon-

sibilities rather than take on additional tasks, in order to avoid occupational stress. Moreover,

from the employer’s point of view, uncertainty about individuals’ actual retirement entry may

prevent changes in promotion practices with respect to middle-aged or older workers. Hence,

whether longer working lives lead to changes in career and wage trajectories ultimately remains

an empirical question.

We empirically analyze the labor market consequences of career extensions on individuals who

are still relatively far from retirement by exploiting quasi-exogenous variation in retirement

entry age. In particular, the empirical analysis uses non-linear and cohort-specific variation in

the expected work horizon caused by a German pension reform enacted in 2007. The reform

raised the normal retirement age (NRA) incrementally from 65 to 67 years for all cohorts born

after 1946, thereby increasing the expected working lifetime heterogeneously by one month

to two years depending on year of birth. We quantify the effects of a longer working life on

occupational mobility, professional advancement, and wage dynamics up to eight years after

the reform on middle-aged workers, adopting a similar difference-in-differences design as Carta

& De Philippis (2022). Our analysis takes advantage of the clear and unambiguous age cut-offs

in German pension eligibility regulation, where the post-reform NRA depends exclusively on

year of birth, and not on contribution length or on the continuity of the working life. We

combine detailed representative survey data from the German Socio-Economic Panel (SOEP)

and administrative records on work biographies from the Sample of Integrated Employment

Biographies (SIAB) to measure the forward-looking effects of the 2007 reform on employment

trajectories. Specifically, we define different measures of career advancement based on changes

in the skill content of work from standardized occupational classifications and changes in the job

level (Bayer & Kuhn 2019, Klemt & Droßard 2013, Zucco & Bächmann 2020), and additionally

construct wage-based measures of professional advancement from observed changes in wage

rates and wage growth.

We find that an increase in retirement entry age increases occupational mobility, but we find no

evidence of shifts in wage trends. A one year increase in the expected time to retirement (ETR)

increases the probability of being promoted to a higher-ranked position by between 2.8 to 5.9

percentage points. With a baseline promotion rate of about nine percent, the effects involve

an increase by 31 to 65 percent over a six year post-reform period relative to the pre-reform

probability of getting promoted. In contrast, we find no evidence of a prolonged work horizon

changing the wage trajectories of middle-aged workers. An increase in the ETR by one year is

only associated with very small changes in hourly wage growth of about 0.1 percentage points

that is statistically insignificant. Thus, any changes in promotion practices induced by delayed

retirement entry do not seem to translate into pecuniary gains at least up to five years after
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the increase in retirement age was enacted.

We further evaluate the timing of the effects by employing event-study analyses, which reveal

that promotion effects are quite uniformly distributed over the post-reform period and relatively

persistent over time. Event study estimates also reaffirm that wage effects are small and

statistically insignificant up to five years after the NRA was extended, with findings being

robust to alternative model specifications controlling for differential pre-trends and winsorized

wage data.

In analyzing the heterogeneity over subgroups, we find suggestive evidence indicating that

promotion effects are at least in part explained by changes of employer. A comparison of

within-company upward moves with upward moves that include company changes reveals that

promotion effects are smaller if only within-company promotions are considered. One cautious

interpretation is that employees’ self-initiated professional advancement seems to be a stronger

driving force behind the observed promotion effects relative to employers’ active sponsorship

of employees within the firm.

We conduct a set of robustness checks to assess the sensitivity of our findings to changes

in the empirical specification, including extensions of the time horizon, sample conditions,

and functional form assumptions, and document very consistent results over the alternative

specifications. We also provide evidence that our findings are robust to concerns about sorting

effects. Previous studies show that pension reforms affect labor supply choices, potentially

altering the composition of the labor force (Gohl 2023, Carta & De Philippis 2022). We test

if our results are robust to sorting effects by conditioning on pre-reform employment in our

sensitivity analyses, and find similar results.

We further explore the robustness and the external validity of our main results by evaluating a

second reform of the German public pension system which introduced sharp and discontinuous

variation in the eligibility for early retirement among women. The reform, enacted in 1999,

abolished the so-called ‘pension for women’ for all birth cohorts from 1952 onwards, thereby

raising the minimum retirement age for women from 60 to 63 years (Barschkett et al. 2022,

Geyer & Welteke 2021, Fischer & Müller 2020). We utilize the variation in employment histories

after the reform between the adjacent 1951 and 1952 birth cohorts, aged between 43 and 55 in

the survey period, to analyze if our main results replicate in a different context. We find that

results for the 1999 reform are strongly aligned with our main findings. A three year increase

in the ETR is associated with a 9.2 percentage points increase in the probability of getting

promoted to a higher occupational position within the first seven years after the reform. This

corresponds to an increase by about 3.1 percentage points for a one-year increase in the ETR,

over a seven-year period. We also confirm small but insignificant effects of extending the work

horizon on hourly wage growth, hence documenting similar patterns based on two different

reforms of the German pension system as sources of identification.
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From a policy perspective, our results are of interest for at least two reasons. First, we believe

that the increase in occupational mobility during later stages of the career observed for both

men and women facing a longer working horizon can have relevant implications for labor market

and equal opportunities policies. Typically, interruptions in employment during family forma-

tion coincide with the most career-relevant years of professional establishment. Our findings

suggest that foregone career advancement during early stages of the career can potentially be

compensated to some extent in the later course of the working life when careers are extended.

This is consistent with previous findings by Blundell et al. (2021), who show for the UK that

women can at least partially compensate for the negative labor market effects of family-related

career interruptions through increased training later on. In addition, improved opportunities

for professional advancement in the second half of the working life may also incentivize men to

share care-related tasks more equally with their partners in the beginning of their career, with

potentially desirable effects on gender equality. Second, our findings indicate that there might

be labor market frictions preventing pecuniary returns to improvements in the occupational

position. From a policy perspective, an increase in wage growth through career advancement

in the second part of the career would have important social policy implications (Scott et al.

2019). If older workers and individuals with previously low rates of career advancement could

be integrated more strongly during the second half of their working lives, this could lead to

higher life-time earnings and thus higher pension entitlements. However, our findings indicate

that improvements in professional advancement for individuals with delayed retirement entry

do not involve monetary returns at least in the medium run. Future research may investigate

the obstacles inhibiting a stronger link between job promotions and wage returns.

We contribute to several strands of literature. First, we extend existing research on the forward-

looking effects of delayed retirement entry on younger individuals by providing novel evidence

of effects on occupational mobility and wage growth, whereas previous work establishes antici-

patory effects of extending the work horizon on labor supply (Carta & De Philippis 2022, Gohl

2023, French et al. 2022, Geyer et al. 2020, Engels et al. 2017, Hairault et al. 2010), training

(Gohl et al. 2021, Brunello & Comi 2015, Montizaan et al. 2010), health behavior (Bertoni

et al. 2018), and labor demand spill-overs (Bovini & Paradisi 2019). Our paper also aligns with

previous findings by Bertrand et al. (2020) showing that individual effort and promotions of

middle-aged workers respond to changes in the duration of the working life. While Bertrand

et al. (2020) study a select population of civil servants in India, we provide evidence in line

with their findings for a representative sample of workers in Germany. Our work is also related

to Ferrari et al. (2022) who show that Dutch employers respond to an increase in the NRA by

delaying hiring, but their analysis focuses on the direct (and not the anticipatory) effect for

workers close to retirement.

The remainder of the paper is organized as follows: Section 2 describes the German pension

system and the 2007 pension reform; Section 3 presents the empirical strategy and the data;
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Section 4 reports the main results; Section 5 presents the robustness analyses including results

for the 1999 pension reform; and Section 6 concludes.

2 Institutional Context

2.1 The German Public Pension System

The German public pension system covers about 85% of the working population and is the

largest provider of old-age insurance in Germany (DRV 2021).2 Public pensions constitute one

of three pillars of the German pension system, but compared to the public pensions, the other

two pillars (occupational pensions and private provisions) play relatively minor roles (Geyer &

Welteke 2021, Carta & De Philippis 2022). The public pension system is financed as a pay-as-

you-go scheme by compulsory social insurance of the working population who pay a considerable

fraction of their monthly gross income as contributions.3 The amount of old-age pension receipts

is strongly linked to the total contributions an individual paid over their entire working life.

Individuals are entitled to an old-age pension upon reaching the statutory retirement age, with

permanent deductions for early retirement and increases for late retirement.4 Exemptions and

special rules exist for individuals with long-term insurance exceeding 35 years.5 Apart from

early retirement, disability pensions, temporary unemployment or partial retirement are or have

been possible pathways to retirement (Geyer & Welteke 2021). However, the majority of the

working population cannot expect to retire via a pathway that is not affected by changes to

the statutory retirement age.

2.2 The 2007 Pension Reform

In 2007, the statutory retirement age in Germany was increased incrementally from 65 to 67

years. The 2007 reform was a central part of the German reaction to growing demographic

pressures on the pension system. The increase in the normal retirement age (NRA) was highly

debated, and even years after the implementation of the law, it is still contested by parts

of the established political spectrum (Brussig et al. 2016, p.50). The 2007 reform raised the

NRA for all cohorts born after 1946, thereby affecting all individuals aged 60 or younger. Only

2Self-employed individuals are not covered by compulsory public pension insurance but they can contribute
voluntarily conditional upon proving a certain minimum income. Civil servants and certain professional classes
have separate old-age insurance systems.

3As of 2022, the contribution rate is 18.6 percent of gross income, shared equally by employees and employers.
The public pension scheme contribution rate varied between 18.6 and 19.9 percent between 2000 and 2022.

4Benefits are reduced by 0.3% (increased by 0.5%) over the entire duration of the pension spell per month
of early (delayed) benefit collection.

5Prior to the 2007 reform, individuals with at least 35 years of contributions could collect benefits with-
out deductions at the age of 63. Between 2007 and 2014, the especially long-term insured with at least 45
contribution years could collect full benefits at the age of 65.
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individuals with more than 45 years of contributions were exempted from the increase.6 Starting

with the 1947 birth cohort, the NRA was increased gradually and non-linearly from 65 years to

67 years: For cohorts born between 1947 and 1958, the NRA was increased by one additional

month per birth year, for cohorts born between 1959 and 1964 the NRA was increased by two

additional months per birth year (see Figure 1). The 1964 cohort will be the first to retire at

67 years in 2031. Hence, for cohorts born in 1964 or later, who were aged 43 or younger at the

time of the reform, the reform increased the expected time to retirement by two full years (24

months).

0
2
4
6
8
10
12
14
16
18
20
22
24

In
cr

ea
se

 N
R

A 
(in

 m
on

th
s)

65

66

67

N
R

A 
(a

ge
 in

 y
ea

rs
)

43454749515355575961
Age in 2007

19
46

19
47

19
48

19
49

19
50

19
51

19
52

19
53

19
54

19
55

19
56

19
57

19
58

19
59

19
60

19
61

19
62

19
63

19
64

19
65

Birth year

Figure 1: The 2007 Reform of the Normal Retirement Age in Germany

Notes: The plot shows the normal retirement age (NRA) in years in the German public pension system after

the 2007 reform (left axis), as well as the associated change in the expected time to retirement in months

relative to the pre-reform period (right axis). The dashed horizontal line indicates the NRA prior to the 2007

reform, which continues to correspond to the NRA for individuals with more than 45 years of pension

contributions until 2014.

3 Research Design

3.1 Identification Strategy

We estimate the forward looking effects of an increase in the expected working lifetime on career

trajectories based on a Difference-in-Differences (DiD) inspired design. Adopting a similar

approach as Carta & De Philippis (2022), we implement a DiD estimator with a multi-valued

6For individuals with more than 45 contribution years, the NRA remained at 65 years, which marked the
first time that this distinction was made on the basis of the number of contribution years.
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treatment variable capturing the change in the expected time to retirement (ETR) induced by

the 2007 pension reform as our key explanatory variable. Our outcome variables of interest

are job promotions and hourly wage trajectories, described in detail in Section 3.3. The quasi-

exogenous cohort-specific variation in the expected retirement age induced by the reform allows

us to estimate the magnitude of the forward looking effects of working longer on promotions

and wage growth.

Formally, we estimate the following regression equation

Yit = β0 + β1∆ETRc × post2007t + β2X
′

it + αc + γa + ϵit (1)

where Yit is the outcome variable of interest, ∆ETRc is the time-invariant cohort-specific

difference in the expected retirement age between the post- and the pre-reform rule, i.e.

ETRpost2007 − ETRpre2007, denoted in years, and post2007 is a binary variable indicating the

post reform period.7 The coefficient β1 is the coefficient of interest capturing the impact of

a one year increase in the expected retirement age after the introduction of the reform. We

include cohort fixed effects, αc, to absorb cross-sectional pre-reform differences in the outcome

variable between cohorts, and age fixed effects, γa, to account for declining wage-age profiles

(see Section 3.4 for a discussion of age trends). Xit are individual-level covariates controlling

for personal and employer characteristics.8 In the main analyses, we pool observations into a

pre-treatment and a post-treatment period, hence the coefficient of interest β1 gives the over-

all response to a longer working horizon over the entire post-treatment period. We further

implement an alternative specification similar to an event study with year fixed effects and

treatment-time interactions for every observation period to study the timing of the response,

but we defer the details of this model to the Appendix (Section A.2).

In DiD estimation with a continuous or multi-valued treatment variable, the average treatment

effect of a positive treatment dose is identified if the strong parallel trends assumption is fulfilled

(Callaway et al. 2021), requiring that the average change in outcomes over time for individuals

who received a certain treatment dose is the same as if all individuals had been assigned that

dose of treatment.

Whether the strong parallel trends assumption holds cannot be tested formally, but its plau-

sibility is evaluated in Section 3.4.2. Further identifying assumptions are the independence of

treatment status with respect to the potential outcomes (Keele 2015), as well as the stable

unit treatment value assumption, SUTVA (Wooldridge 2010). With treatment status being

determined by year of birth, we argue that the former assumption is fulfilled since there is

7The minimum ∆ETR is 0.583 years (7 months) for the oldest cohort in the sample born in 1953; the
maximum ∆ETR is 2 years for the youngest cohort born in 1964.

8Specifically, we control for gender, immigrant background, region, college education, a quadratic in work
experience, company size and sector.
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no evidence that adjacent birth cohorts react inherently differently to an increase in the ETR

when controlling for age. The SUTVA requires that the treatment status of one unit does not

influence the potential outcomes of other units. In general, it could be possible that increases

in promotions or wage raises among one birth cohort could have spill-over effects to other age

cohorts, who may face a decrease in promotion rates. In Section 3.4.2 we provide evidence

suggesting that the SUTVA is not violated in the present context.

3.2 Data and Sample

The empirical analyses are based on two data sets, the German Socio-Economic Panel (SOEP),

and the Sample of Integrated Employment Biographies (SIAB).9 Both data sets contain individual-

level information about the full employment trajectory, including information on earnings and

occupational position, which we use to construct the central outcome variables. The data sets

differ in terms of data collection, occupational and socio-demographic characteristics, and sam-

ple size. We use both the SOEP and the SIAB data to combine the strengths of each data

source, described in more detail below.

The German Socio-Economic Panel (SOEP) The SOEP is a representative longitudinal

survey of private households in Germany. Surveying around 30,000 individuals in approximately

15,000 households each year, it is the largest and most comprehensive panel study in Germany

(Goebel et al. 2019). It comprises individual employment biographies, as well as a wide range of

personal and household level characteristics. Interviews are conducted face-to-face by trained

interviewers using computer-assisted personal interviewing (CAPI). Besides containing infor-

mation on gross labor income, the SOEP also surveys weekly hours worked, facilitating the

calculation of hourly wage rates. In addition, it features a wide range of occupational and job

characteristics, including current occupational position and skill level, which we use to con-

struct job promotion indicators. In the empirical analyses, we use survey years 2000 to 2017

from SOEP release v36. Sample conditions are described below.

The Sample of Integrated Employment Biographies (SIAB) The SIAB is a large

administrative data set comprising a 2 percent random sample of all individuals in Germany

who are subject to social security contributions, marginally employed, registered as job seekers,

receiving unemployment benefits or participating in active labor market policies. For individuals

in employment, it contains information on the gross daily wage, the current occupational status

and the required skill level of the current position as reported by the employer, as well as

basic socio-demographic indicators including year of birth, gender, and education. The SIAB

9We gratefully acknowledge access to the SOEP data (SOEP 2019) provided by the Research Data Center of
the Socio-Economic Panel (FDZ SOEP), as well as access to the SIAB data base (Antoni et al. 2019a) and the
SIAB data documentation (Antoni et al. 2019b) provided by the Research Data Centre (FDZ) of the German
Federal Employment Agency (BA) at the Institute for Employment Research (IAB).
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data further permit the tracking of individuals across different employers when workers switch

between firms, with additional information about the reasons for job termination. Indicators at

the establishment level also allow the classification of employers by company size and by average

wage level, which can be used to approximate whether there has been an improvement in the

occupational position if workers switch companies. Given the large number of observations, the

SIAB data are well suited to compute precise estimates at the cohort level. However, the SIAB

does not contain information on hours worked, preventing an analysis of hourly wages and wage

growth. In the empirical analyses, we take advantage of the large cohort-specific sample size of

the SIAB to evaluate the plausibility of our identifying assumptions.

Sample definition The empirical analyses are based on a sample of full-time or part-time

employed workers aged below 60 from the 1953-1964 birth cohorts. Individuals above the age of

60 are excluded because employment starts to decline more strongly for these age groups, which

could lead to self-selection bias when estimating the reform effects.10 We restrict the sample to

cohorts born between 1953 and 1964 in the main analyses because of a change in early retirement

regulation affecting cohorts born before 1953.11 However, we utilize the exogenous variation in

early retirement incentives between the 1951 and the 1952 cohorts in the robustness analyses.

Likewise, we restrict the time horizon and only consider the years 2000-2013 in the main part of

the analyses because two additional reforms of the German pension system were implemented in

2014, but we study the implications of extending the time horizon beyond 2013 in the sensitivity

analyses.12 The sample excludes civil servants and self-employed individuals who are generally

ineligible for statutory pension insurance, as well as individuals in the military and in training.

Individuals with missing information in key explanatory variables are also excluded. In the

SOEP survey, wage information is collected every year, but information on ISCO skill levels

required to measure job promotions is not surveyed annually (see Section 3.3 for details on

10Restricting the sample to individuals below age 55 does not change the magnitude of the main effects, but
reduces statistical power, hence we refrain from excluding more of the older cohorts.

11Cohorts born before 1953 were affected by two additional reforms of the German pension system which
changed the incentives for early retirement. Specifically, the 1999 pension reform abolished the so-called ‘old-
age pension for women’ for women born after 1951, leading to significant employment effects (Geyer et al. 2020,
Geyer & Welteke 2021). Moreover, individuals born before 1952 could claim pension benefits (with deductions)
before reaching the NRA through the ‘old-age pension for the unemployed’ or after partial employment due to
age. Both of these regulations led to a cut-off in retirement incentives between the 1951 and 1952 birth cohorts,
significantly affecting the ETR for a significant share of these cohorts.

12In 2014, the retirement age at which pension benefits could be claimed without deductions was lowered by
up to two years for the especially long-term insured with more than 45 years of pension contributions. According
to Keck & Krickl (2018), this affected 38.5 percent of men and 28.5 percent of women among the contributors to
the pension system. A second reform implemented in 2014 introduced the pension for mothers (‘Mütterrente’),
increasing the pension wealth of mothers with children born before 1992. Since this reform affected (older)
cohorts more strongly that, on average, had more children before 1992, including the post-2014 period might
bias the results.
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measuring promotions).13 Hence, job promotions are only measured in selected years, whereas

wage rates are computed annually. As a result, sample sizes differ between the promotions and

wage outcomes in the main analyses, but we also compute the main estimates for a common

sample in the sensitivity section.

3.3 Measuring Career Advancement

To analyze the effects of a prolonged work horizon on career trajectories we define different

measures capturing occupational advancement. Following previous literature, we derive our

primary indicator of job promotions based on changes in the skill content of work from stan-

dardized occupational classifications (Zucco & Bächmann 2020, Matthes & Vicari n.d.). As a

second measure, we follow Klemt & Droßard (2013) and Bayer & Kuhn (2019), and identify

job promotions based on changes in job levels. Finally, we construct wage-based measures of

occupational advancement from observed changes in hourly wage rates and wage growth.

Promotions Using ISCO Skill Levels The first promotion indicator is based on changes in

the skill level that is typically associated with a particular occupational position. Specifically, we

utilize the International Standard Classification of Occupations 1988 (ISCO-88) which defines

four different skill levels, from one (lowest) to four (highest).14 For eight out of ten major

occupational ISCO groups, the associated skill level is unambiguous (Table A.1). For example,

‘Services and Sales Workers’ are assigned to skill level two, whereas ‘Technicians and Associate

Professionals’ are assigned to skill level three. The group of ‘Managers’ can either be classified as

skill level three or four, hence, we classify managers with a leadership position as level four, and

managers without leadership responsibilities as level three. The tenth group (‘Armed Forces’,

covering skill levels one, two, and four) is excluded from the analyses in the present paper. We

then define the job promotion indicator as a binary variable which takes the value of one if an

individual’s current skill level is higher than the skill level in the previous observation period,

and zero otherwise. Contrary to Zucco & Bächmann (2020) who consider only promotions

within a firm, we refer to all upward moves in the occupational position as a promotion,

irrespective of whether they happen inside or between companies. Job switching itself can be

considered as a form of human capital investment (Bayer & Kuhn 2019), and labor market

mobility towards other employers coinciding with upgrades in the skill level arguably reflects

some form of career advancement. In our robustness analyses, we further study the implications

13Specifically, the SOEP only implements a partial survey on the current occupational position in 2001, 2003,
2005, 2006, 2008, 2010, and 2012. In the partial survey years, only individuals who report a job change are
asked to fill out the question on the current occupational position. For all other individuals, the information
from the previous year is used, leading to improbably low numbers of promotions in the partial survey years.
Hence, we do not use the information from the partial survey years when analyzing the promotion outcomes.

14The four ISCO skill levels correspond to the formal educational levels required for a particular position,
as defined by the International Standard Classification of Education (ISCED): basic education (level one, un-
skilled workers), secondary education (level two, skilled workers), post secondary education (level three, skilled
professionals), and tertiary education (level four, academic professions).
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of using a narrower definition of job promotions excluding company changers. One disadvantage

of defining promotions from ISCO skill levels is the strong correspondence between skill levels

and the formal educational requirement associated with a particular occupational position.

Changes in occupational skill levels thus tend to occur only after an individual pursued further

training, while more subtle aspects of career advancement are not captured with this promotions

indicator. We define an alternative measure of job promotions utilizing changes in the associated

job complexity, described next.

Promotions Using Job Levels A second measure of promotions utilizes the classification

of job levels based on Klemt & Droßard (2013), also used by Bayer & Kuhn (2019). This

approach uses information on the complexity, the autonomy, and the responsibility of job

tasks to construct five job levels: untrained, trained, associate, professional, and managerial.

Again, a dummy variable is computed to indicate whether the job level increased since the

last observation period. Besides relying less on the formal education required to perform a

specific job position, this promotions indicator is arguably more comparable across different

occupations relative to to the definition based on skill levels. However, it is quite specific to

the German system and, thus, less comparable to other contexts.

Wage-based Measures Finally, we measure career advancement directly through changes

in hourly wage growth.15 Wage-based measures are more likely to capture even subtle changes

in an individual’s occupational position or bargaining power, but permit only limited insights

about the underlying mechanism explaining the upward move. Moreover, not all occupational

upward moves coincide with changes in hourly wage rates, so it is of interest to study formal

promotions and wage growth in separation. To quantify wage growth, we use data on gross

monthly labor income converted to real terms based on the consumer price index (base year

2015), and calculate hourly wage rates from weekly hours worked. We use contractually agreed

working hours whenever available, and actual hours including overtime otherwise.16 For some

parts of the analyses, hourly wages are winsorized at the 5 percent level. We study the changes

in hourly wage rates induced by the 2007 reform in levels, as well as changes in annual wage

growth rates.

15Hourly wages can only be constructed using the SOEP data, because the SIAB does not contain information
on hours worked. When using the SIAB data, we use daily wages of full-time workers to calculate annual wage
growth in daily wages.

16See Dütsch et al. (2019) for a discussion of the pros and con’s of using actual and contractual hours worked
with SOEP data.
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3.4 Descriptive Evidence

3.4.1 Promotions and Wage Growth over the Life-Cycle

In Figure 2, we provide descriptive empirical evidence about average job promotion and wage

profiles over the course of the entire working life. Hourly wage growth is steepest in the

beginning of the career, flattening out when workers reach their 40s, with substantial level

differences depending on the skill level of the current job (Figure 2b). Job promotion rates vary

less over age, except for unskilled workers who are more likely to move on to higher occupational

positions in the first part of their employment career in comparison to later periods (Figure

2a).
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Figure 2: Job Promotion and Wage Profiles by ISCO Skill Level over the Life-Course

Notes: The plots show the the proportion of workers who were promoted to a higher occupational position

relative to the previous observation period by ISCO skill level over age (panel a), as well as the evolution of

hourly wage rates by level of the current job over age (panel b). Data Source: SOEP v36, 2000-2017.

In the sample of 40 to 60 year old workers, promotion rates are relatively stable over age in

the pre-reform period (Figure A.6). On average, between eight and ten percent of workers

reach a higher occupational position every period, based on changes in the ISCO skill level

(Figure A.6a). Promotion rates are slightly higher when computed based on the job level, with

transition rates of about ten to 12 percent (Figure A.6b). The probability of getting promoted

decreases with the level of the current job, with lower promotion rates among workers occupying

higher occupational positions (Figure A.5). The share of individuals getting promoted does not

change significantly with age in the sample of 40 to 60 year old workers.

In contrast, hourly wage growth decreases with age in the sample of 40 to 60 year old workers

(Figure A.6c). Annual wage increases average at about four percent among 40-year old workers,

gradually decreasing afterwards to about two percent per year when workers reach age 55.17 To

17Declining wage profiles over the life course are also documented in previous literature, for example by
Schrenker & Zucco (2020) who estimate wage profiles that peak between age 45 and 50 years before they start
to decline.
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account for age trends in hourly wage growth in our empirical analyses, we therefore include

age fixed effects in all regressions using wage outcomes.

3.4.2 Supporting Evidence of the Identifying Assumptions

To examine the plausibility of the parallel trends assumption we use graphical analyses, dividing

individuals into two groups who were differentially affected by the 2007 reform: birth cohorts

1953-1958 who faced only a small increase in the NRA of 7-12 months (‘weakly treated’), and

birth cohorts 1959-1964 who faced a larger increase in the NRA by 14-24 months (‘strongly

treated’). We then depict the pre- and post-reform trends in the key outcome variables for the

weakly and the strongly treated birth cohorts in Figure 3. Figure A.7 in the Appendix repeats

the same analyses based on a finer differentiation into cohort groups.

Promotion rates (defined based on ISCO skill levels) evolve in parallel for weakly and strongly

treated groups in the pre-reform period up to 2007 (Figure 3, panel a). For promotions using

job levels, the parallel trends assumption is not visibly violated either (Figure 3, panel b).

There are no differing trends in promotions by age that would make a violation of the parallel

trends assumption likely (Figure A.6), and there were no other reforms of the German pension

system in the pre-reform time period. In contrast to promotion rates, hourly wage rates and

wage growth do not exhibit obvious parallel trends but instead seem to diverge with distinct

patterns between 2005 and 2008. However, alternative estimates based on event-study analyses

do not show significant differences in pre-trends for any of the outcome variables, including

the wage outcomes (Figure 4). Nonetheless, the estimates for the wage outcomes should be

interpreted with some caution, and we will further test the plausibility of the parallel trends

assumption. Moreoever, we acknowledge that the use of a multi-valued or continuous treatment

variable generally requires the stronger parallel trends assumption to hold (Callaway et al.

2021). There is no evidence that the different birth cohorts inherently react differently to

certain levels of increases in the ETR occurring through the reform. We thus assume that

the strong parallel trends assumption holds to the same extent as the normal parallel trends

assumption, although this cannot be tested formally.

We further examine the plausibility of the stable unit treatment value assumption (SUTVA) in

the present context. A priori, increases in promotions or pay raises among one cohort induced

by the reform could have negative spill-over effects to other age cohorts. But two empirical facts,

if put together, do not support this hypothesis: Promotions do not decrease with age in the

pre-reform period (Figure A.6), and there are no negative cohort-specific trends in promotions

for the control group (Figure A.7). Assuming that in absence of the reform, promotion rates

would have remained at a similar level to the pre-reform period, negative spill-over effects

should lead to a downward sloping time trend for the weakly treated cohorts. Given that we

do not observe such a negative time trend, it seems unlikely that promotions among the weakly

treated cohorts decreased due to an increase in the ETR among the strongly treated cohorts.
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Figure 3: Graphical Evidence of Parallel Trends

Notes: The plots show the evolution of the key outcome variables before and after the 2007 reform for cohort

groups who were differentially affected by the increase in the NRA, birth cohorts 1953-1958 (weakly treated, <

12 months increase) and birth cohorts 1959-1964 (strongly treated, 14-24 months increase). Promotions are

defined as changes in the ISCO-88 skill level (panel a) or the occupational job level (panel b) relative to the

last observation period, hourly wages are measured in percent changes (panel c), or in Euro amounts (panel

d). The vertical red line markes the time of the 2007 reform. The sample includes employed workers born

between 1953-1964. Data Source: SOEP v36, 2000-2015.
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In Appendix B.4, we provide additional supporting evidence of the identifying assumptions,

further showing that adjacent cohorts do not differ in key characteristics prior to the reform

(Table A.2).

4 Results

4.1 Promotion Effects

We find robust empirical evidence for a causal effect on job promotions of raising the normal

retirement age. Depending on the specification, the probability of getting promoted increases

by between 2.8 to 5.9 percentage points if the expected time to retirement (ETR) is increased

by an additional year (Table 1). With a baseline promotion rate of about 9 percent, the effects

correspond to an increase by five to eleven percent over the 2008 to 2013 period relative to the

pre-reform probability of getting promoted.

Skill level increases Job level increases
(1) (2) (3) (4) (5) (6)

Increase in ETR ×

2008-2013 0.028** 0.054*** 0.059*** 0.032*** 0.037* 0.021
(0.011) (0.018) (0.022) (0.012) (0.020) (0.024)

Pre-reform mean 0.09 0.09 0.09 0.098 0.098 0.097

Observations 13,347 13,347 10,144 11,081 11,081 8,115
Age FE N Y Y N Y Y
Industry FE N Y Y N Y Y
W/o manufacturing N N Y N N Y

Table 1: Pooled Promotion Effects

Note: SOEP v36 (2000-2013). Promotion effects for employed individuals of birth cohorts 1953-1964. DiD

estimates with controls for gender, migration background, region (East/West), college education, experience,

experience squared, company size, and sector (public/private). In columns 3 and 6, individuals who worked in

manufacturing in 2007 are excluded. Standard errors clustered at the individual level. * p < .1 ** p < .05 ***

p < 0.01.

In more detail, we estimate three different model specifications for two promotion measures,

using Difference-in-Differences (DiD) inspired regressions with a multi-valued treatment vari-

able capturing the increase in the ETR in years (Section 3.1). All regressions pool observations

into a pre-treatment and a post-treatment period and are estimated using linear probability

models (LPM).18 In columns 1-3 in Table 1, promotions are defined based on changes in the

ISCO skill level, columns 4-6 show results with a promotion measure based on occupational job

levels. In the baseline specification which includes individual-level controls (columns 1, 4), an

18We present estimates based on logistic regressions in our robustness analyses in Section B.9. Besides
estimating pooled regressions with a pre- and a post-reform period, we present estimates from event study
models in Section 4.3.1 to analyze treatment effects over time.
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increase in the ETR by one year is associated with a 2.8-3.2 percentage point increase in the

probability of being promoted (p<0.05). The findings are comparable (albeit slightly larger) in

an alternative specification that additionally includes age and industry fixed effects (columns

2, 5). Specifically, coefficient estimates indicate a treatment effect of 5.4 percentage points for

promotions based on skill levels (p<0.01), and an effect of 3.7 percentage points for promotions

based on job levels (but no longer p<0.1). A third specification further excludes observations

of individuals who worked in the manufacturing sector in 2007, which was most heavily affected

by the Great Recession coinciding with the post-reform period (columns 3, 6). Results are very

similar in the specification based on skill levels, but smaller and insignificant with promotions

based on job levels. We analyze the impact of excluding the manufacturing sector in more

detail in the robustness analyses in Section 5.1.

4.2 Effects on Wage Growth

While we find significant effects of raising the ETR on job promotion rates, we find no evidence

of a prolonged work horizon changing wage trajectories. An increase in the ETR by one year is

only associated with very small changes in hourly wage growth of about 0.1 percentage points

that is statistically insignificant at any conventional significance level.

Hourly wage increases
(1) (2) (3)

Increase in ETR ×

2008-2012 0.009 0.012 0.009
(0.022) (0.022) (0.010)

Pre-reform mean 0.048 0.048 0.035

Observations 30,784 30,784 30,784
Age FE Y Y Y
Industry FE Y Y Y
Different pre-trends N Y N
Winsorized data N N Y

Table 2: Pooled Wage Effects

Note: SOEP v36 (2000-2013). Wage effects for employed individuals of birth cohorts 1953-1964. DiD

estimates with controls for gender, migration background, region (East/West), college education, experience,

experience squared, company size, and sector (public/private). In column 3, the outcome variable is

winsorized at the 5% level. Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.

Specifically, we estimate similar DiD regressions with hourly wage changes as the dependent

variable (Table 2). Given that hourly wage growth varies by age, and because the cohorts are of

different ages at the time of the reform, age fixed effects are included in all three specifications of

the model, alongside industry fixed effects and individual level controls. Column 2 additionally

controls for differing pre-trends (see Appendix A.2 and Dustmann et al. (2022)), since the

graphical analyses has shown that hourly wage increases exhibit non-parallel trends prior to
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the reform. Column 3 further uses winsorized hourly wage data to control for outliers in the

wage distribution. In all three specifications, coefficient estimates of the reform effect are very

small and statistically insignificant. We will provide further evidence about the underlying

mechanisms and heterogeneous treatment effects in the next Section. However, based on the

empirical results from this Section, we conclude that any increases in job promotions that the

reform might have caused did not seem to translate into hourly wage gains up to five years

after the reform.

4.3 Mechanisms and Heterogeneous Effects

4.3.1 Effects over Time

In this Section we analyze the impact of the 2007 reform within an event study design, allowing

us to examine the timing of the underlying effects. Instead of pooling all estimates into one

pre- and one post-treatment period, we estimate treatment-time interaction terms for every

observation period. Time fixed effects are included in the form of year fixed effects, and a

separate treatment effect coefficient is identified for every observed time period. Appendix A.2

presents the event-study model more formally. Results are depicted graphically here in Figure

4, Table A.3 in the Appendix shows the corresponding coefficient estimates. All regressions

include age group and industry fixed effects, as well as individual level controls.19

Event study estimates confirm that raising the NRA causally increases job promotions, further

revealing that effects are relatively persistent over time. A permanent increase in the ERA

is associated with a permanent increase in the probability of getting promoted at least until

the age of 60 (Figure 4, panels a-b). For both measures of job promotions, the effect of the

reform is quite uniformly distributed over the 2008-2013 period, where coefficient estimates

are slightly smaller and less precisely estimated in the specification based on occupational

job levels compared to the ISCO-based classification.20 These findings are interesting for at

least two reasons. First, they indicate that promotion effects do not depend on age. If the

promotion effect differed for younger and older cohorts, the effect would visibly diminish over

the years, as more of the younger cohorts would cross a hypothetical cut-off age threshold at

which promotions became significantly less likely. Second, the uniformly distributed timing of

the promotion effect eases the concern that observed differences in promotions are explained by

the Great Recession which affects age cohorts differently. If this was the case, the promotion

effect would also visibly taper off over time, contrary to what we observe.

Event study estimates also reaffirm that wage effects are small and statistically insignificant

19The inclusion of birth cohort and year fixed effects does not permit the inclusion of age-in-years fixed
effects because this would induce perfect multicollinearity. Instead, we follow Levin & Stephan (1991) and
others, dividing individuals into age groups in 5-year intervals, and include age group fixed effects to account
for declining wage-age profiles.

20Differences between the two promotion concepts are not driven by differences in the sample, as shown in
an additional robustness check in Appendix B.12.
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(c) Effects on Hourly Wage Growth
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Figure 4: Effects of the 2007 Reform on Promotions and Wage Growth over Time

Notes: The plots show event study estimates with 95 percent confidence intervals of an increase in the ETR

on promotions using ISCO-88 skill levels (panel a), promotions using job levels (panel b) and hourly wage

increases (panel c) over time. The vertical red line indicates the time of the 2007 reform. Estimates based on

employed individuals born between 1953-1964. Data Source: SOEP v36, 2000-2013.

19



up to five years after the NRA was extended (Figure 4, panel c). These findings are robust to

different model specifications controlling for differential pre-trends and winsorized hourly wage

data.

Finally, the event study estimates provide additional supporting evidence of the identifying

assumptions. Coefficients close to zero in the pre-reform period support the plausibility of the

parallel trends assumption. Based on this criterion, parallel trends are confirmed for all three

outcome variables. While the pre-reform period seems somewhat noisier for the wage outcome,

the estimated effects are not significantly different from zero, irrespective of whether differential

pre-trends are included.

4.3.2 Subgroup Analysis

In this Section, we explore whether the effects of the 2007 pension reform vary along demo-

graphic and socio-economic dimensions to test for heterogeneous treatment effects. In compar-

ison to the baseline pooled regression, additional interaction terms with the subgroup indicator

are included (Gruber 1994). In determining these groups, it is important to choose characteris-

tics that are determined pre-reform in order to avoid “bad controls” (Angrist & Pischke 2009,

Cinelli et al. 2020).

Using event study analyses and difference-in-differences estimation, we document that effects

are mostly homogeneous across different subgroups. However, we find suggestive evidence that

promotion effects are at least in part explained by changes of employer. Comparing within-

company upward moves and upward moves including company changes reveals that the effects

of the 2007 pension reform are smaller if only within-company promotions are considered.

Hence, we conjecture that employees’ motivation and effort to seek professional advancement

seems to be a stronger driving force behind the observed promotion effects than employers’

active sponsorship of employees within the firm after the NRA increase, although additional

supporting evidence would be useful.

Tables 3 and 4 present results from triple-differences specifications for the main promotion

measure based on ISCO skill levels. Appendix B.6 contains the corresponding estimates for

alternative outcome variables, as well as additional graphical evidence. In Table 3, we study how

the effects of the 2007 reform vary by demographic characteristics. Specifically, we investigate

heterogeneous responses by gender, region and immigrant background. In all specifications,

the main reform effect remains sizeable and significant, but there is only little evidence of

heterogeneous responses along subgroups. For instance, we show that an additional year in

the ETR is associated with a 6.6 percentage points higher probability of promotion for women

(p<0.01), and while the effect appears to be smaller for men (-2.3 p.p.), the respective coefficient

estimate of the interaction term is statistically insignificant (p> 0.1). Similarly, promotion

effects of the pension reform are smaller for individuals with an immigrant background (-
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Skill Level Increases
(1) (2) (3)

Post-reform ×∆ETR 0.066*** 0.055*** 0.053***
(0.022) (0.019) (0.019)

Post-reform ×

Gender (1 = male) 0.006
(0.016)

Post-reform ×∆ETR

× Gender -0.023
(0.021)

Post-reform ×

East Germany 0.005
(0.019)

Post-reform ×∆ETR

× East Germany -0.005
(0.025)

Post-reform ×

Mig. Backgr. -0.014
(0.025)

Post-reform ×∆ETR

× Mig. Backgr. 0.005
(0.030)

Observations 13,347 13,347 13,347
Pre-reform mean 0.09 0.09 0.09

Table 3: Promotion Effects by Demographic Characteristics

Note: SOEP v36 (2000-2013). Promotion effects using skill levels for employed individuals of birth cohorts

1953-1964. Including triple interaction terms for gender (column 1), region (East/West, column 2) and

migration background (column 3). Controls include gender, migration background, region, college education,

experience, experience squared, company size, and sector. Age and industry fixed effects are included.

Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.
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Skill Level Increases
(1) (2) (3)

Post-reform ×∆ETR 0.061** 0.068** 0.062***
(0.024) (0.027) (0.021)

Post-reform ×

Education (1 = No college) 0.023
(0.018)

Post-reform ×∆ETR

× Education -0.011
(0.023)

Post-reform ×

High 2007 Labor Inc. -0.003
(0.020)

Post-reform ×∆ETR

× High 2007 Labor Inc. -0.024
(0.025)

Post-reform ×

Large Company 0.009
(0.016)

Post-reform ×∆ETR

× Large Company -0.017
(0.021)

Observations 13,347 11,079 13,347
Pre-reform mean 0.09 0.087 0.09

Table 4: Promotion Effects by Socio-Economic Characteristics

Note: SOEP v36 (2000-2013). Promotion effects using skill levels for employed individuals of birth cohorts

1953-1964. Including triple interaction terms for education (column 1), 2007 gross labor income (column 2)

and company size (column 3). Controls include gender, migration background, region, college education,

experience, experience squared, company size, and sector. Age and industry fixed effects are included.

Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.

22



0.014), but insignificantly so. Promotion effects are also virtually identical in Eastern and

Western Germany. In studying effect heterogeneity along socio-economic dimensions, the overall

picture of uniform treatment effects is further confirmed (Table 4). Based on separate triple-

differences estimates, reform effects do not appear to vary systematically by individuals’ level

of education, their pre-reform income, nor the size of the company they work for. However,

to further investigate the importance of employer characteristics, we conduct an additional

analysis in which we separately look at promotion effects within companies and promotion

effects including company changes. To this end, we specify an alternative measure of job

promotion based on a narrow definition of upward moves in which only skill level increases

within a firm are considered as a promotion (Zucco & Bächmann 2020). We then run event

study estimates using the narrow promotion measure as the outcome variable, and compare

our findings to the previous estimates based on promotions including company changes. The

resulting estimates are presented in Figure 5.
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Figure 5: Within-Company Promotion Effects

Notes: The plot shows event study estimates with 95 percent confidence intervals of an increase in the ETR

on all promotions and on within-company promotions using ISCO-88 skill levels over time. The vertical red

line indicates the time of the 2007 reform. Estimates based on employed individuals born between 1953-1964.

Data Source: SOEP v36, 2000-2013.

While coefficient estimates are sizeable and significant in the baseline scenario, estimates using

the within-company promotion measure yield considerably smaller treatment effect estimates

that are also less precisely estimated. One cautious interpretation of this finding is that the

promotion effects are largely attributable to proactive career orientation on the part of the

employee, possibly resulting in intensified job switching, rather than reflecting employers’ in-

creased investment into the human capital of their current employees. Data on the stated

reasons regarding the termination of a job contract among job switchers indicates that al-

most one third of all job terminations are initiated by the employee (Table A.6). Nonetheless,

alternative linked employer-employee data could lend additional support to - or refute - the
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conjecture that employees’ response to the NRA increase explains observed promotion effects.

5 Robustness Analyses

Section 5.1 discusses the findings from various extensions and sensitivity checks of the previous

empirical specification. In Section 5.2, we test our hypotheses about the effects of working

longer on career trajectories using an earlier reform of the German public pension system, the

abolition of the ‘pension for women’ in 1999.

5.1 Sensitivity Checks

Effects without the 2007 Manufacturing Sector One concern with the previous analyses

is that the post-reform period coincides with the Great Recession which induced changes in

labor markets that might differ across different age cohorts. For example, dismissal protection

regulation in Germany favours older individuals as well as those with longer tenure, leading

to age-specific variation in the termination of contracts for operational reasons (Kirchmann &

Rosemann 2010). To test if our results are robust to this concern, we estimate our baseline

model as well as the event study regressions, excluding observations from the manufacturing

sector, which is the industrial sector most heavily influenced by the Great Recession (Möller

2010).21 The results are presented in Section 4, and in Appendix B.7. We find similar patterns

as in our main specification, with some reduced precision due to the reduced sample size, but

given that the overall picture does not change we are confident that the observed effects are

not driven by the Great Recession.

Increasing the Time Horizon We investigate the sensitivity of our findings to the spec-

ification of the time horizon by estimating alternative regressions over a longer post-reform

period. One caveat of extending the time horizon is that other reforms of the public pension

system were enacted in 2014, and might independently affect career trajectories.22 Assuming

that the effects of the 2014 reform took at least some time to become manifest, we expand our

analysis until 2015, and present the corresponding estimates in Appendix B.8. We find very

similar effects for the promotion outcomes, both in terms of magnitude and significance. In

contrast, the wage effects now become significant at the 5 percent confidence level, which might

either reflect delayed causal effects of the reform, or changes in sample composition stemming

from older individuals increasingly exiting the labor force.

21In Germany, the Great Recession mostly influenced export-oriented sectors, particularly manufacturing,
but the overall increase in unemployment was low (Möller 2010, Kirchmann & Rosemann 2010). Germany
exhibited an overall upward trend in employment since 2005, and the Great Recession only led to a small dip
in employment between 2008 and 2010 (see Figure A.1 in the Appendix).

22In 2014, the age at which pension benefits could be claimed without deductions was lowered by up to two
years for individuals with at least 45 contribution years.
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Logistic Model We further validate our findings by estimating the models with binary de-

pendent variables using logistic regressions. Figure A.10 presents first supportive evidence con-

firming significant reform effects on promotions based on univariate logistic regression: While

future increases in the ETR are not correlated with the probability of promotion in the pre-

reform period, the coefficient is positive and significant in the post-reform period. Table A.9

presents estimates from bivariate and multivariate logistic regressions, further validating the

direction and overall magnitude of the reform effects. The relevant coefficient estimate from

the multivariate model is positive and significant, confirming that an increase in the ETR

significantly increases the odds of getting promoted (odds ratio = 1.768).

Sorting into Employment One concern with our empirical analyses are potential sorting

effects. Previous studies show that pension reforms affect labor supply choices, potentially

altering the composition of the labor force (Gohl 2023, Carta & De Philippis 2022). For

instance, Gohl (2023) finds that employment effects of the 2007 pension reform are concentrated

among individuals in low-physical-intensity and service sector occupations. Hence, individuals

employed in the post-reform period may represent a differently selected sample relative to the

pre-reform population, which may in turn affect promotion and wage outcomes. To test if our

results are affected by potential sorting effects, we repeat our main analysis conditioning on pre-

reform employment. Specifically, we only include individuals who were employed either full-time

or part-time in the year preceding the reform (2006). We find slightly smaller promotion effects

(2-3.5 p.p.) that remain significant in some specifications but not in others, suggesting that

some sorting effects may be at play (see Table A.10 in Appendix B.10). However, conditioning

on pre-reform employment substantially reduces the sample size and, thus, statistical power.

For this reason, we use an alternative approach using individual fixed effects below.

Individual Fixed Effects We fully utilize the longitudinal structure of the SOEP data

and estimate our main regressions with individual fixed effects instead of cohort fixed effects.

By using only within-individual variation in job levels for identification, including individual

fixed effects, to a certain extent, also accounts for potential sorting mechanisms similarly to

conditioning on pre-treatment employment. The resulting coefficient estimates are presented

in Appendix B.11. Promotion effects based on skill levels are almost identical to our main

specification using cohort fixed effects, while estimates based on occupational job levels are

slightly smaller, but overall the findings do not diverge systematically from our main results.

5.2 The 1999 Pension Reform

To further study the robustness and the external validity of our findings, we exploit a second

reform of the German pension system and analyze if our results replicate in a different context.

To this end, we revisit a well-studied pension reform which restricted the options for early
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retirement among German women (e.g. Barschkett et al. 2022, Geyer & Welteke 2021, Gohl

et al. 2021, Geyer et al. 2020, Fischer & Müller 2020). The reform, implemented in 1999,

abolished the so-called ‘pension for women’ for all birth cohorts from 1952 onwards. Women

born up to and including 1951 were allowed to retire at age 60 under certain conditions. For all

women born later, the reform raised the minimum retirement age to 63, which corresponds to a

substantial and immediate extension of the expected working life by three full years. We utilize

the variation in employment histories after the announcement of the reform in 1998 between

the adjacent 1951 and 1952 birth cohorts to estimate the causal effects of a prolonged work

horizon on job mobility and wage growth among women.

Data and Sample We use survey waves 1995 to 2006 of the German Socio-Economic Panel

(SOEP), excluding later periods to avoid overlap with the 2007 pension reform. Our sample

consists of employed women of birth cohorts 1951 and 1952, who are aged between 43 and

55 years in the survey period. We employ similar sample conditions as in the main analyses,

excluding individuals who are self-employed, civil servants, in training, or in the military, as

well as observations with missing information in the key outcome variables.

Empirical Strategy We estimate the effects of the 1999 pension reform on promotion and

wage outcomes using a similar Difference-in-Differences specification as in Section 3.1, except

the treatment indicator is now binary. Specifically, we exploit the variation in career paths

between women belonging to the 1951 cohort, who could still claim the pension for women and

retire at age 60, and women born in 1952, who faced the same early retirement regulation as

men from 1999 onwards, with a minimum retirement age of 63 years. The ETR was hence

shifted by three full years between the adjacent 1951 and 1952 cohorts.

The formal regression equation is given by

Yit = β0 + β1✶[∆ETRc > 0]× post1999t + αt + ϵit (2)

where Yit is the outcome variable of interest, ✶[∆ETRc > 0] is the cohort-specific binary treat-

ment variable indicating whether individuals faced a change in the expected retirement age

between the post- and the pre-reform rule, i.e. ✶[ETRpost1999 − ETRpre1999 > 0], and post1999

is a binary variable indicating the post reform period. The coefficient β1 is the coefficient of

interest capturing the impact of a three year increase in the expected retirement age after the

introduction of the reform. We estimate bivariate specifications, as well as specifications with

year fixed effects, αt, to account for time trends and general macroeconomic developments.

Results Table 5 presents coefficient estimates of the 1999 reform on job promotion proba-

bilities and wage growth based on DiD regressions. We present additional graphical evidence

of the reform effects in Section B.13 in the Appendix. In comparison to the main empirical
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analyses, this robustness exercise is based on women only, and refers to a different observation

period (1995-2006, rather than 2000-2007). Nonetheless, the results for the 1999 pension reform

are strongly aligned with our main findings: We find an increase in the probability of getting

promoted by 9.2 percentage points for a three year increase in the expected time to retirement

within the first seven years after the reform. This corresponds to an increase of about 3.1

percentage points for a one-year increase in the ETR, over a period of seven years. We further

confirm our previous findings indicating small but insignificant effects of extending the work

horizon on hourly wage growth. At least within the first seven years after raising the retirement

age, increases in job mobility do not involve significant changes in hourly wage profiles. Hence,

in analyzing the effects of working longer on career advancement, we document similar patterns

exploiting two different reforms of the German pension system for identification.

Job Promotions Hourly Wage Growth
(1) (2) (3) (4)

Increase in ETR × 0.0928** 0.0921** 0.0188 0.0205
1999-2006 (0.0399) (0.0398) (0.0175) (0.0175)

Observations 748 748 1,679 1,679
Time FE N Y N Y

Table 5: Estimation Results for the 1999 Pension Reform

Notes: SOEP v36 (1995-2006). Differences-in-Differences estimates of
the reform effects for employed women among cohorts born between
1951 and 1952. Job promotions are measured based on changes in
the ISCO skill level. Hourly wage growth is measured in percent.
Standard errors clustered at the individual level. * p < .1 ** p < .05
*** p < 0.01. ETR = Expected time to retirement.

6 Conclusion

This paper studies the effects of raising the statutory retirement age on career advancement and

wage dynamics among individuals who are still relatively far from retirement. Increasing the

normal retirement age can lead to behavioral adjustments among younger workers who face an

increase in the expected work horizon and may subsequently alter their labor market choices.

We utilize quasi-exogenous variation in the expected duration of the working life induced by

changes in pension eligibility rules in Germany to provide novel causal evidence of changes

in employment trajectories among workers facing career extensions. Specifically, we detect

sizeable effects of a prolonged work horizon on occupational mobility. A one year increase in

the expected time to retirement increases the probability of reaching a higher-ranked position by

between 2.8 to 5.9 percentage points within the first six years after the increase in retirement age

was announced. Despite revealing sizeable effects on promotion rates, our empirical analyses

show no corresponding changes in wage dynamics. Thus, further training and professional
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advancement do not guarantee improvements in remuneration. Consistent with previous work,

employers seem to respond to longer careers at non-pecuniary margins, such as by promoting

career advancement and training (Gohl et al. 2021, Brunello & Comi 2015), or by delaying

hiring (Ferrari et al. 2022). Future research may investigate the obstacles inhibiting a stronger

link between job promotions and wage dynamics. Potentially, a fundamental change in pay and

promotion practices over the life course needs more time for behavioral adjustments to take

hold and for social norms regarding the typical working career to change.
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tik 239(2), 345–360.

Gohl, N. (2023), ‘Working longer, working stronger? the forward-looking effects of increasing

the retirement age on (un)employment behaviour’, CEPA Discussion Paper No. 63 .

Gohl, N., Haan, P., Kurz, E. & Weinhardt, F. (2021), ‘Working Life and Human Capital

Investment’, Centre for Economic Performance Discussion Paper .

Gruber, J. (1994), ‘The Incidence of Mandated Maternity Benefits’, The American Economic

Review 84(3), 622–641.

Hairault, J.-O., Sopraseuth, T. & Langot, F. (2010), ‘Distance to retirement and older workers
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A Research Design

A.1 ISCO Major Groups and Skill Levels

No. Major Occupational Group Skill Level
1 Managers 3 + 4
2 Professionals 4
3 Technicians and Associate Professionals 3
4 Clerical Support Workers 2
5 Services and Sales Workers 2
6 Skilled Agriculture, Forestry, and Fishery Workers 2
7 Craft and Related Trades Workers 2
8 Plant and Machine Operators, and Assemblers 2
9 Elementary Occupations 1
0 Armed Forces Occupations 1 + 2 + 4

Table A.1: ISCO-88 Major Occupational Groups and Skill Levels

A.2 Event Study Design

This Section presents the event study design described in Section 4.3.1 using formal notation.

We estimate the following event study model,

Yict = α+

2013∑

k=2002

βk∆ETRc × ✶[t = k] + γc + γt +X ′

ictΓ + ϵict (3)

where ✶[t = k] is an indicator that is equal to 1 if the time period is equal to k and zero

otherwise. γc and γt are cohort and year fixed effects. In some specifications, industry and age

group fixed effects are also included.

To account for different pre-trends in hourly wage growth, we also estimate a version of the

event study model including pre-treatment differences obtained from regressing the pre-reform

outcome variable on the year including individual level controls (Dustmann et al. 2022),

Yict = α+

3∑

k=1

✶[bk−1 < c ≤ bk]δtc +

2013∑

k=2002

βk∆ETRc × ✶[t = k] + γc + γt +X ′

ictΓ + ϵict (4)

where b0 = 1952, b1 = 1956, b2 = 1960 and b3 = 1964. ✶[bk−1 < c ≤ bk] is equal to 1 if an individual

is born between bk−1 and bk, and δtc gives the mean wage growth in the time period 2002 to

2007 within cohort-groups conditional on individual level controls.
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B Additional Results

B.1 Employment over Time
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Figure A.1: Employment Ratios

Notes: The plot shows the proportion of workers aged 40 to 60 in employment in the SOEP sample, as well as

the national unemployment rate for non self-employed individuals. Data Source: SOEP v36, 2000-2019

(employment ratios), Bundesagentur für Arbeit (national unemployment rate).

B.2 Skills and Promotions over Time
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Figure A.2: Shares of ISCO Skill Levels over Time

Notes: The plot shows the proportion of workers in different skill levels according to the ISCO-88 and

ISCO-08 classifications. Estimates are based on employed workers born between 1953-1964 who are below the

age of 60. Data Source: SOEP v36, 2000-2019.
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Figure A.3: Share of Promotions over Time

Notes: The plot shows the proportion of workers who were promoted since the last observation period.

Promotions are measured based on the skill level of the occupational position according to the ISCO-88 or the

ISCO-08 classification, the German classification of occupations (KldB-2010) or the job level. The sample

includes employed workers born between 1953-1964 who are below the age of 60. Data Source: SOEP v36,

2000-2019.
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B.3 Employment, Promotions and Wage Growth over Age
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Figure A.4: Share of Employed Individuals over Age

Notes: The plot shows the share of individuals that work either part-time or full-time by age. Estimates are

based on individuals born between 1953-1964, excluding individuals that are not in the labor market. Data

Source: SOEP v36, 2000-2017.
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Figure A.5: Promotions Probability by Age per Level

Notes: The plots show the proportion of workers who were promoted to a higher occupational position

relative to the previous observation period by level of the current job over the life-course, based on ISCO skill

levels (panel a) or job levels (panel b). The sample includes employed individuals between 35 and 60 years

born between 1944 and 1966. Data Source: SOEP v36, 2000-2017.
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(a) ISCO Skill Level Increases
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(c) Hourly Wage Increases

Figure A.6: Promotions and Wage Increases over Age Pre-Reform

Notes: The plots show the proportion of workers who were promoted since the last observation period (panel

a,b) and the hourly wage increase over the last year (panel c) with linear fitted trends in the pre-reform period

by age. The sample includes employed individuals between 40 and 60 years born between 1944 and 1966.

Data Source: SOEP v36, 2001-2007.
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B.4 Supporting Evidence of the Identifying Assumptions

Figure A.7 depicts the pre- and post-reform trends in the key outcome variables based on a

finer differentiation into cohort groups relative to the definition in Figure 3. The overall picture

remains the same, but the graphs are a little less clear due to smaller samples. In Table

A.2, we show pre-reform sample means for key socio-demographic and occupational

characteristics by cohort, based on the larger SIAB data, showing that adjacent cohorts

are similar in terms of key characteristics prior to the reform.
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Figure A.7: Parallel Trends for Cohort Groups

Notes: The plots show the proportion of workers who were promoted since the last observation period for

different birth cohorts, with promotions based on the ISCO-88 skill level (panel a) or the occupational job

level (panel b). The vertical red line markes the time of the 2007 reform. The sample includes employed

workers born between 1952-1966 who are below the age of 60. Data Source: SOEP v36, 2000-2019.
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B.5 Event Study Estimates

11



Wage Increases Promotions
(1) (2) (3)

Pre-reform

∆ETR× 2001 -0.012
(0.030)

∆ETR× 2002 0.027 0.012 -0.003
(0.028) (0.025) (0.028)

∆ETR× 2003 -0.014
(0.028)

∆ETR× 2004 -0.001 0.026 0.015
(0.025) (0.021) (0.023)

∆ETR× 2005 0.011
(0.023)

∆ETR× 2006 -0.021
(0.029)

∆ETR× 2007 0 0 0

∆ETR× 2008 0.007
(0.034)

Post-reform

∆ETR× 2009 -0.017 0.050** 0.035
(0.046) (0.021) (0.023)

∆ETR× 2010 0.025
(0.036)

∆ETR× 2011 0.013 0.059** 0.023
(0.032) (0.024) (0.026)

∆ETR× 2012 0.026
(0.031)

∆ETR× 2013 0.024 0.057** 0.037
(0.029) (0.025) (0.027)

Pre-reform mean 0.048 0.09 0.098

Observations 30,784 13,347 11,081
Time FE Y Y Y
Age group FE Y Y Y
Industry FE Y Y Y
Diff. pre-trends Y N N

Table A.3: Event Study Effects

Note: SOEP v36 (2000-2013). Promotion and wage effects for employed individuals of birth cohorts

1953-1964. Column 1 gives effects for hourly wage increases, column 2 for ISCO skill increases and column 3

for job level increases. Controls include gender, migration background, region (East/West), college education,

experience, experience squared, company size, and sector (public/private). Column 1 controls for different

pre-trends. Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.
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B.6 Subgroup Analyses
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Figure A.8: Promotion Effects by Gender

Notes: The plot shows event study estimates with 95 percent confidence intervals of an increase in the ETR

on promotions using ISCO-88 skill levels over time, separately for men and women. The vertical red line

indicates the time of the 2007 reform. Estimates based on employed individuals born between 1953-1964.

Data Source: SOEP v36, 2000-2013.
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Job Level Increases
(1) (2) (3)

Post-reform ×∆ETR 0.024 0.038* 0.043**
(0.024) (0.021) (0.021)

Post-reform ×

Gender (1 = male) -0.024
(0.018)

Post-reform ×∆ETR

× Gender 0.024
(0.023)

Post-reform ×

East Germany 0.002
(0.020)

Post-reform ×∆ETR

× East Germany -0.005
(0.026)

Post-reform ×

Mig. Backgr. 0.052*
(0.030)

Post-reform ×∆ETR

× Mig. Backgr. -0.054
(0.038)

Pre-reform mean 0.098 0.098 0.098

Observations 11,081 11,081 11,081
Age FE Y Y Y
Industry FE Y Y Y

Table A.4: Promotion Effects by Demographic Characteristics: Job Level

Note: SOEP v36 (2000-2013). Promotion effects using job levels for employed individuals of birth cohorts

1953-1964. Including triple interaction terms for gender (column 1), East Germany (column 2) and migration

background (column 3). Controls include gender, migration background, region (East/West), college

education, experience, experience squared, company size, and sector (public/private). Age and industry fixed

effects are included. Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.
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Job Level Increases
(1) (2) (3)

Post-reform ×∆ETR 0.054** 0.011 0.040*
(0.026) (0.032) (0.024)

Post-reform ×

Education (1 = No college) 0.030*
(0.018)

Post-reform ×∆ETR

× Education -0.025
(0.024)

Post-reform ×

High 2007 Labor Inc. -0.023
(0.023)

Post-reform ×∆ETR

× High 2007 Labor Inc. 0.017
(0.029)

Post-reform ×

Large Company 0.022
(0.018)

Post-reform ×∆ETR

× Large Company -0.006
(0.023)

Pre-reform mean 0.098 0.097 0.098

Observations 11,081 9,232 11,081
Age FE Y Y Y
Industry FE Y Y Y

Table A.5: Promotion Effects By Socio-Economic Characteristics: Job Level

Note: SOEP v36 (2000-2013). Promotion effects using job levels for employed individuals of birth cohorts

1953-1964. Including triple interaction terms for full-time (column 1), company changers (column 2) and

company size (column 3). Controls include gender, migration background, region (East/West), college

education dummy, experience, experience squared, company size, and sector (public/private ). Age and

industry fixed effects are included. Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p

< 0.01.

Employer-initiated 22.23 %
Employee-initiated 28.31 %
Unclear or both-sided 11.56 %

Unknown 37.90 %

Table A.6: Stated Reasons for Company Changes

Notes: SOEP v36 (2000-2013). Reasons for a company change that are attributable to the employer include

termination by the employer and closure of the company. Reasons attributable to the employee include

termination by the employee, maternity/parental leave, and the dissolution of the own business. Unclear or

both-sided initiatives include an amicable dissolution contract, the end of an apprenticeship, a fixed-term

contract, or a leave of absence.
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B.7 Sensitivity: Excluding the Manufacturing Sector
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Figure A.9: Promotion Effects Excluding Manufacturing

Notes: The plot shows event study estimates with 95 percent confidence intervals of an increase in the ETR

on promotions using ISCO-88 skill levels over time, for all employees and excluding employees formerly

working in the manufacturing sector. The vertical red line marks the time of the 2007 reform. Estimates

based on employed individuals born between 1953-1964. Data Source: SOEP v36, 2000-2013.
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B.8 Sensitivity: Increasing the Time Horizon

Skill level increases Job level increases
(1) (2) (3) (4) (5) (6)

Increase in ETR ×

2008-2015 0.029*** 0.053*** 0.051*** 0.032*** 0.037** 0.017
(0.010) (0.016) (0.019) (0.011) (0.018) (0.021)

Pre-reform mean 0.09 0.09 0.09 0.098 0.098 0.097

Observations 15,346 15,346 12,143 12,668 12,668 9,702
Age FE N Y Y N Y Y
Industry FE N Y Y N Y Y
W/o manufacturing N N Y N N Y

Table A.7: Pooled Promotion Effects Until 2015

Note: SOEP v36 (2000-2015). Promotion effects for employed individuals of birth cohorts 1953-1964, no older

than 60 years. The outcome variable is promotions using skill levels in columns 1 to 3 and promotions using

job levels in columns 4 to 6. Controls include gender, migration background, region (East/West), college

education, experience, experience squared, company size, and sector (public/private). In columns 3 and 6,

individuals who worked in manufacturing in 2007 are excluded. Standard errors clustered at the individual

level. * p < .1 ** p < .05 *** p < 0.01.
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Wage Increases
(1) (2) (3)

Increase in ETR ×

2008-2015 0.032* 0.041** 0.027***
(0.017) (0.017) (0.008)

Pre-reform mean 0.048 0.048 0.035

Observations 36,761 36,761 36,761
Age FE Y Y Y
Different pre-trends N Y N
Winsorized data N N Y

Table A.8: Pooled Wage Effects Until 2015

Note: SOEP v36 (2000-2015). Wage effects for employed individuals of birth cohorts 1953-1964, no older than

60 years. The outcome variable is hourly wage increases. Controls include gender, migration background,

region (East/West), college education, experience, experience squared, company size, and sector

(public/private). In column 2 differing pre-trends are included. In column 3, the outcome variable is

winsorized at the 5% level. Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.
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B.9 Sensitivity: Logistic Model
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Figure A.10: Univariate Logistic Regression

Notes: The plot shows predicted values for the probability of promotion using ISCO skill levels over the future

increase in the ETR obtained from univariate logistic regression. The sample includes employed individuals

born between 1953-1964. Data Source: SOEP v36, 2000-2013.
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(1) (2)
ISCO Skill Level Increases

Increase in ETR ×

Post-reform 0.293*** 0.570***
(0.111) (0.126)

Post-reform -0.158* -0.139
(0.082) (0.180)

Male -0.020
(0.064)

Migration background -0.145
(0.130)

East Germany -0.065
(0.100)

No college 0.238***
(0.058)

Work experience -0.027
(0.022)

Squared work experience 0.000
(0.000)

Large company (>200 employees) 0.061
(0.056)

Public sector -0.143*
(0.081)

Observations 13,435 13,347
Age & industry FE N Y

Table A.9: Promotion Effects Using Logistic Regression

Note: SOEP v36 (2000-2013). Promotion effects for employed individuals of birth cohorts 1953-1964. The

outcome variable is promotions using skill levels. Column 1 shows bivariate results from logistic regression.

Column 2 shows effects with a full set of controls, as well as age and industry fixed effects. Robust standard

errors in parentheses. * p < .1 ** p < .05 *** p < 0.01.
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B.10 Sensitivity: Sorting into Employment

Skill level increases Job level increases
(1) (2) (3) (4) (5) (6)

Increase in ETR ×

2008-2013 0.020 0.034* 0.035 0.021 0.014 -0.009
(0.012) (0.020) (0.023) (0.013) (0.022) (0.026)

Pre-reform mean 0.086 0.086 0.084 0.094 0.094 0.092

Observations 10,577 10,577 7,500 8,893 8,893 6,024
Age FE N Y Y N Y Y
Industry FE N Y Y N Y Y
W/o manufacturing N N Y N N Y

Table A.10: Promotion Effects Conditional on Pre-Reform (2006) Employment

Note: SOEP v36 (2000-2013). Promotion effects for employed individuals of birth cohorts 1953-1964,

conditional on pre-reform (2006) employment. DiD estimates with controls for gender, migration background,

region (East/West), college education, experience, experience squared, company size, and sector

(public/private). In columns 3 and 6, individuals who worked in manufacturing in 2007 are excluded.

Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.
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B.11 Sensitivity: Individual Fixed Effects

Skill level increases Job level increases
(1) (2) (3) (4) (5) (6)

Increase in ETR ×

2008-2013 0.030** 0.046** 0.058** 0.029* 0.028 0.012
(0.014) (0.020) (0.024) (0.016) (0.023) (0.027)

Pre-reform mean 0.09 0.09 0.09 0.097 0.097 0.097

Observations 11,800 11,800 8,630 9,673 9,673 6,750
Age FE N Y Y N Y Y
Industry FE N Y Y N Y Y
W/o manufacturing N N Y N N Y

Table A.11: Promotion Effects with Individual Fixed Effects

Note: SOEP v36 (2000-2013). Promotion effects for employed individuals of birth cohorts 1953-1964. DiD

estimates with controls for region (East/West), college education, experience, experience squared, company

size, and sector (public/private). In columns 3 and 6, individuals who worked in manufacturing in 2007 are

excluded. Standard errors clustered at the individual level. * p < .1 ** p < .05 *** p < 0.01.
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Figure A.11: Promotion Effects with Individual Fixed Effects

Notes: The plot shows event study estimates with 95 percent confidence intervals of an increase in the ETR

on promotions using ISCO-88 skill levels over time. Regressions include individual fixed effects, as well as age

group and period fixed effects. The vertical red line marks the time of the 2007 reform. Estimates based on

employed individuals born between 1953-1964. Data Source: SOEP v36, 2000-2013.
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B.12 Sensitivity: Estimates on a Common Sample
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Figure A.12: Promotion Effects on a Common Sample

Notes: The plot shows event study estimates with 95 percent confidence intervals of an increase in the ETR

on promotions using ISCO-88 skill levels over time. All coefficients are estimated on a common sample. The

vertical red line marks the time of the 2007 reform. Estimates based on employed individuals born between

1953-1964. Data Source: SOEP v36, 2000-2013.
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B.13 Sensitivity: The 1999 Pension Reform
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Figure A.13: Job Promotions and Hourly Wages before and after the 1999 Pension Reform

Notes: The plots show the the proportion of employed women who were promoted to a higher occupational

position relative to the previous observation period based on ISCO skill levels (panel a), as well as the

evolution of hourly wage rates (panel b), for cohorts born in 1951 and 1952 before and after the 1999 pension

reform (marked by the dashed vertical line). Data Source: SOEP v36, 1995-2006.
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