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Introduction

Social security programs = largest social insurance programs
Virtually all SS programs have Early Retirement Age

Widely discussed policy option: increasing ERA

Important to understand how this feature a¤ects labor market

Di¢ culty �nding ideal research design
Lack of policy variation
More research on �nancial incentives, less research on ERAs

Mechanisms through which ERAs a¤ects decisions
social norms
liquidity constraints:

binding (Rust and Phelan 1997) vs. non-binding (French 2005)

substitution to alternative pathways
Autor and Duggan 2003, Duggan Singleton and Song 2007, Staubli
2011, Borghans, Gielen, Luttmer 2012, Staubli and Zweimueller 2012

Important to distinguish between claims & exits
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Introduction

How do individuals and �rms respond to the Early Retirement Age?

Use of Austrian administrative data & policy variation in Austria

Empirical evidence on individuals�responses

Analysis of claiming & exiting ages
Responses to Austrian pension reforms in 2000 and 2004

step-wise increases in ERAs by birth cohort

Examine substitution to alternative pathways
Examine spillovers to una¤ected groups

Empirical evidence on �rms�responses

Research design based on event study framework
Examine hiring, �rm size, wages within �rms
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Pension System in Austria

Government-provided pensions for private sector workers:

Normal (statutory) retirement ages: 65 (men) & 60 (women)

Early retirement ages: 60 (men) & 55 (women)

Access to early retirement

Long insurance years

Unemployment

Disability pensions

Bene�t generosity

Replacement rates � 75%
Even with bonuses for retirement at older ages, system is actuarially
unfair for most individuals
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Pension Reforms 2000 and 2004

Step-wise increases in ERAs

Increase ERA by birth cohort:

to ages 61.5 and further for men
to ages 56.5 and further for women

Designed to eliminate early retirement option by 2017

Exemption

For individuals with 45+ (men) or 40+ (women) contribution years,
ERAs stay unchanged at 60 and 55

Applies to individuals continuously employed starting age 15

Allowed gaps: military service, maternity leave, higher education
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Fig. 1A. Early Retirement Ages by Pension Type, Men 

Notes: The first two vertical lines mark the beginning and ending of changes implemented under the 2000 and 2004 pension reform.  



Fig. 1B. Early Retirement Ages by Pension Type, Women 

Notes: The first two vertical lines mark the beginning and ending of changes implemented under the 2000 and 2004 pension reform.  



Data

Austrian Social Security Database 1972 - 2009

Matched employer-employee census of private sector

Complete earnings and employment histories

Can identify pension claiming date and exit date from last job

Some demographic information on workers and �rms

Sample: cohorts 1930 �1947 for men, 1935 �1952 for women

Restriction: individuals still employed at age 53

Retirement decision still relevant

Men Women
Claims through 2008 282,556 241,286
Exits through 2008 291,149 253,944
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Empirical Evidence on Individuals�Responses

1 Pre-reform: pension claims & job exits by age

Establish importance of ERA

2 Cohorts a¤ected by reforms: changes in claiming and exiting ages

Impacts reforms
Substitution to alternative pathways
Persistence of responses
Elasticity estimation

3 Spillover E¤ects

Responses of a¤ected and exempt individuals
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Fig. 2A. Survival Curves for Pension Claims & Job Exits, Men 

Notes: For computing the survival curves, the sample is restricted to pre-reform birth cohorts (1930 through 1939 for men and 1935 through 1944 for 
women) and also to individuals for whom a claim is observed prior to age 70. See Table 1 for the full sample restrictions. 



Fig. 2B. Survival Curves for Pension Claims & Job Exits, Women 

Notes: For computing the survival curves, the sample is restricted to pre-reform birth cohorts (1930 through 1939 for men and 1935 through 1944 for 
women) and also to individuals for whom a claim is observed prior to age 70. See Table 1 for the full sample restrictions. 



Empirical Evidence on Individuals�Responses

1 Pre-reform: pension claims & job exits by age

Establish importance of ERA

2 Cohorts a¤ected by reforms: changes in claiming and exiting ages

Impacts reforms
Substitution to alternative pathways
Persistence of responses
Elasticity estimation

3 Spillover E¤ects

Responses of a¤ected and exempt individuals

Manoli and Weber () E¤ects of ERA February 2013 7 / 14



Fig. 3A. Claiming & Job Exiting Ages by Cohort, Men 

Notes: Each histogram plots the distribution of claiming ages where claiming age is computed at a quarterly frequency based on time between an individual’s birth 
date and pension claiming date. Birth cohort is also computed at a quarterly frequency; each plot includes individuals who were born in the first quarter of the 
specified birth year. Vertical red lines denote Early Retirement Ages. 
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date and pension claiming date. Birth cohort is also computed at a quarterly frequency; each plot includes individuals who were born in the first quarter of the 
specified birth year. Vertical red lines denote Early Retirement Ages. 
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Empirical Evidence on Individuals�Responses

1 Pre-reform: pension claims & job exits by age

Establish importance of ERA

2 Cohorts a¤ected by reforms: changes in claiming and exiting ages

Impacts reforms
Substitution to alternative pathways
Persistence of responses
Elasticity estimation

3 Spillover E¤ects

Responses of a¤ected and exempt individuals
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Fig. 4A. Substitution to Alternative Pathways: Men Exiting at Age ≥ 60 



Fig. 4B. Substitution to Alternative Pathways: Men Exiting at Age == 60 



Fig. 4C. Substitution to Alternative Pathways: Women Exiting at Age ≥ 55 



Fig. 4D. Substitution to Alternative Pathways: Women Exiting at Age = 55 



Fig. 5. Fraction Claiming Disability Pensions by Birth Cohort 

A. Men B. Women 

Notes: Disability pension claims are specified based on the types of social security pensions claimed. Birth cohort is computed at a 
quarterly frequency.  



Quantifying Labor Supply Responsiveness

Model exit rates as dependent on age, cohort, and cohort-speci�c ERA

Consider exits up to the ERA

Restrict to individuals directly a¤ected by the reform

Multiple comparisons:

Compare exit rates at �xed ages across cohorts with di¤erent ERAs
Changes in exit rates at the cohort ERA compared to younger ages

Speci�cation:

yict = �t + �ct � ERAict + c + �0Xict + "ict

yict = retirement indicator for individual i , cohort c , age t.
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Fig. 6. Hazard Rate Models, Men 

A. Pension Claims B. Job Exits 

Notes: These figures illustrate estimated coefficients from regressing a retirement indicator on age dummies, age dummies interacted with an Early Retirement Age 
indicator and control variables. These regressions are based on panel data with person-age observations and age is computed at a quarterly frequency. As specified 
in the respective figures, the retirement outcome is defined in terms of claiming or exiting within the specified quarterly age. Regressions for men and women are 
estimated separately. For men, the regressions include observations from ages 59 through 62 and birth cohorts 1939 through 1947. For women, the regressions 
include observations from age 54 through age 57.75 and birth cohorts 1944 through 1952. Vertical lines on each bar reflect 95% confidence intervals based on 
standard errors for the estimated coefficients; the standard errors are clustered at the individual level. The control variables included in the regression are birth 
cohort dummies (quarterly frequency), dummies for insurance years (for men: <30, 30-35, 35-40, 40-45, ≥45 insurance years; for women: <30, 30-35, 35-40, ≥40 
insurance years), dummies for percentiles of average earnings between ages 50 through 54, dummies for firm size at the last job (0-4, 5-9, 10-24, 25-49, 50-99, 100-
199, 200-499, 500-999, ≥1000 employees), dummies for total days receiving unemployment insurance through age 54 (0, 1-30, 31-90, 91-180, 181-365, 366-730, 
≥731 days), dummies for total days receiving sick leave benefits through age 54 (0, 1-30, 31-90, ≥91 days), dummies for total days receiving sick leave benefits 
between age 55 through age 59 (0, 1-30, 31-90, ≥91 days), and dummies for weeks of unemployment insurance eligibility (20, 30, 39, 52 weeks).  



Fig. 7. Hazard Rate Models, Women 

Notes: These figures illustrate estimated coefficients from regressing a retirement indicator on age dummies, age dummies interacted with an Early Retirement Age 
indicator and control variables. These regressions are based on panel data with person-age observations and age is computed at a quarterly frequency. As specified 
in the respective figures, the retirement outcome is defined in terms of claiming or exiting within the specified quarterly age. Regressions for men and women are 
estimated separately. For men, the regressions include observations from ages 59 through 62 and birth cohorts 1939 through 1947. For women, the regressions 
include observations from age 54 through age 57.75 and birth cohorts 1944 through 1952. Vertical lines on each bar reflect 95% confidence intervals based on 
standard errors for the estimated coefficients; the standard errors are clustered at the individual level. The control variables included in the regression are birth 
cohort dummies (quarterly frequency), dummies for insurance years (for men: <30, 30-35, 35-40, 40-45, ≥45 insurance years; for women: <30, 30-35, 35-40, ≥40 
insurance years), dummies for percentiles of average earnings between ages 50 through 54, dummies for firm size at the last job (0-4, 5-9, 10-24, 25-49, 50-99, 100-
199, 200-499, 500-999, ≥1000 employees), dummies for total days receiving unemployment insurance through age 54 (0, 1-30, 31-90, 91-180, 181-365, 366-730, 
≥731 days), dummies for total days receiving sick leave benefits through age 54 (0, 1-30, 31-90, ≥91 days), dummies for total days receiving sick leave benefits 
between age 55 through age 59 (0, 1-30, 31-90, ≥91 days), and dummies for weeks of unemployment insurance eligibility (20, 30, 39, 52 weeks).  

C. Pension Claims D. Job Exits 



Financial Incentives

Financial incentives captured by the implicit tax rate on gross earnings

(1� �)gross_earn = gross_earn � ss_contrib
�inc_tax � pension ��SSW

) � =
ss_contrib + inc_tax + pension +�SSW

gross_earn
:

Implicit tax rate jumps up once individual reaches ERA (passing up
bene�ts to continue working)

Speci�cation

ln(1� � ict) = at + dct � ERAict + gc + b0Xict + eict
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Elasticity Estimation

Relate participation changes to changes in �nancial incentives:

e =
d ln(p)

d ln(1� � ict)
=
ln(1� �t)� ln(1� �t � �ct)

dct

Elasticity is based on changes in one period�s implicit tax rate holding
pro�le of future bene�ts constant

Pr(work): upper bound at 1 ! lower bound of the elasticity
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Age dln(p) dln(1-t) e Age dln(p) dln(1-t) e
 60.0000   0.6097  -1.4767   0.4129  55.0000   0.1764  -1.0059   0.1754

(0.0089) (0.0047) (0.0059) (0.0034) (0.0035) (0.0033)
Average   0.5631  -1.3509   0.4171 Average   0.1321  -0.8882   0.1481

(0.0111) (0.0083) (0.0083) (0.0018) (0.0020) (0.0020)

Uncensored Earnings

Age dln(p) dln(1-t) e Age dln(p) dln(1-t) e
 60.0000   0.7532  -1.5312   0.4919  55.0000   0.1723  -1.0040   0.1716

(0.0128) (0.0079) (0.0081) (0.0035) (0.0037) (0.0034)
Average   0.3471  -1.1655   0.2978 Average   0.1296  -0.8860   0.1456

(0.0178) (0.0125) (0.0146) (0.0019) (0.0021) (0.0021)

Participation Elasticities by Gender and Early Retirement Age, Full Sample
Table 5

Men (N=92071) Women (N=143232)

Notes: N referes to the number of individuals used in the regressions to estimate changes in the 
probabilities of work (retirement) and changes in the net-of-tax rates. Bootstrapped standard 
errors based on 1000 replications are shown in parentheses. 

controls controls

Men (N=60012) Women (N=137898)
controls controls



Spillover E¤ects

Potential determinants of spillovers to una¤ected groups

retirement rates at age 60, 55 by industry

positive correlation between exempt individuals delaying exit and
non-exempt individuals delaying exit

change in equilibrium (employers & emloyees) from everyone retiring
at ERA to people working longer, not coordinating as much
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Fig. 9A. Fraction Claiming at Age 60 by Cohort & Contribution Years, Men 



Fig. 9B. Fraction Exiting at Age 60 by Cohort & Contribution Years, Men 



Fig. 9C. Fraction Claiming at Age 55 by Cohort & Contribution Years, Women 



Fig. 9D. Fraction Exiting at Age 55 by Cohort & Contribution Years, Women 



Spillover E¤ects

Potential determinants of spillovers to una¤ected groups

retirement rates at age 60, 55 by industry

positive correlation between exempt individuals delaying exit and
non-exempt individuals delaying exit

change in equilibrium (employers & emloyees) from everyone retiring
at ERA to people working longer, not coordinating as much
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Fig. 10A. Spillover Effects by Industry, Men 

Notes: These figures are created via the following steps. First, we categorize individuals at age 60 (men) or 55 (women) into high and low experience groups based 
on whether they have at least of less than 45 (men) or 40 (women) contribution years. Second, we create cells based on group (two-digit industry or two-digit 
region), gender and high or low experience. Within each cell, we compute the fraction of individuals who exit at the pre-reform ERA of 60 (men) or 55 (women). For 
each gender, we then plot the high experience fraction (vertical axis) against the low experience fraction (horizontal axis) across all groups. For the industry plot, we 
drop cells that have a sample size below the 25th percentile of the cell size distribution. 



Fig. 10B. Spillover Effects by Industry, Women 

Notes: These figures are created via the following steps. First, we categorize individuals at age 60 (men) or 55 (women) into high and low experience groups based 
on whether they have at least of less than 45 (men) or 40 (women) contribution years. Second, we create cells based on group (two-digit industry or two-digit 
region), gender and high or low experience. Within each cell, we compute the fraction of individuals who exit at the pre-reform ERA of 60 (men) or 55 (women). For 
each gender, we then plot the high experience fraction (vertical axis) against the low experience fraction (horizontal axis) across all groups. For the industry plot, we 
drop cells that have a sample size below the 25th percentile of the cell size distribution. 



Empirical Evidence on Firms�Responses

Incidence of ERAs

Do �rms adjust hiring in response to retirements?

Are younger individuals crowded-out by older workers?

Gruber and Wise 2010, Martins, Novo and Portugal 2008

Research design: event study

Event time = time since worker reaches ERA

One event per worker

Restrict to small �rms (< 25) with one event
Restrict to �rms in existence throughout event window

Examine retirements, hires, �rm size, median wages
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Fig. 11A. Retirements by Time since ERA 

Notes: Event time is  computed as the difference between the current calendar date and the date that a worker reaches age 60 (men) or age 55 
(women). Retirements, new hires, firm size and median wages are computed at the firm level at the beginning of each quarter  of each year (i.e. on 
January 1st, April 1st, July 1st and October 1st of each year). The sample includes one event per worker. The sample is restricted to firms that exits for 
the entire event window (-5 to 5) and to firms that are never larger than 24 workers over the event time. The sample of events is based on the sample 
of all workers who are employed at age 53.  



Fig. 11B. New Hires by Time since ERA 

Notes: Event time is  computed as the difference between the current calendar date and the date that a worker reaches age 60 (men) or age 55 
(women). Retirements, new hires, firm size and median wages are computed at the firm level at the beginning of each quarter  of each year (i.e. on 
January 1st, April 1st, July 1st and October 1st of each year). The sample includes one event per worker. The sample is restricted to firms that exits for 
the entire event window (-5 to 5) and to firms that are never larger than 24 workers over the event time. The sample of events is based on the sample 
of all workers who are employed at age 53.  



Fig. 11C. Firm Size by Time since ERA 

Notes: Event time is  computed as the difference between the current calendar date and the date that a worker reaches age 60 (men) or age 55 
(women). Retirements, new hires, firm size and median wages are computed at the firm level at the beginning of each quarter  of each year (i.e. on 
January 1st, April 1st, July 1st and October 1st of each year). The sample includes one event per worker. The sample is restricted to firms that exits for 
the entire event window (-5 to 5) and to firms that are never larger than 24 workers over the event time. The sample of events is based on the sample 
of all workers who are employed at age 53.  



Fig. 11D. Median Wages within Firm by Time since ERA 

Notes: Event time is  computed as the difference between the current calendar date and the date that a worker reaches age 60 (men) or age 55 
(women). Retirements, new hires, firm size and median wages are computed at the firm level at the beginning of each quarter  of each year (i.e. on 
January 1st, April 1st, July 1st and October 1st of each year). The sample includes one event per worker. The sample is restricted to firms that exits for 
the entire event window (-5 to 5) and to firms that are never larger than 24 workers over the event time. The sample of events is based on the sample 
of all workers who are employed at age 53.  



Fig. 11. Firm Characteristics by Time since ERA 

Notes: Event time is  computed as the difference between the current calendar date and the date that a worker reaches age 60 (men) or age 55 (women). Retirements, new hires, firm size and median 
wages are computed at the firm level at the beginning of each quarter  of each year (i.e. on January 1st, April 1st, July 1st and October 1st of each year). The sample includes one event per worker. The sample 
is restricted to firms that exits for the entire event window (-5 to 5) and to firms that are never larger than 24 workers over the event time. The sample of events is based on the sample of all workers who 
are employed at age 53.  

A. Retirements B. New Hires 

C. Firm Size D. Median Wages within Firm 



Notes: Event time is  computed as the difference between the current calendar date and the date that a worker reaches age 60 (men) or age 55 (women). Retirements, new hires, firm size and median 
wages are computed at the firm level at the beginning of each quarter  of each year (i.e. on January 1st, April 1st, July 1st and October 1st of each year). The sample includes one event per worker. The sample 
is restricted to firms that exits for the entire event window (-5 to 5) and to firms that are never larger than 24 workers over the event time. The sample of events is based on the sample of all workers who 
are employed at age 53.  

Fig. 12. Firm Characteristics by Time since ERA, Individuals Exiting at ERAs 
A. Retirements B. New Hires 

C. Firm Size D. Median Wages within Firm 



Conclusions

How do individuals and �rms respond to the Early Retirement Age?

Results

1 Individuals delay retirements: shifts in pension claims & job exits in
response to reforms

2 Little evidence of substitution to alternative pathways
3 Responses to reform appear persistent

Participation elasticities: 0:30 for men, 0:15 for women (lower bounds)

4 Spillovers to una¤ected individuals
5 Firms�responses: event study analysis based on time since ERA

hiring increases
�rm size and median wage within �rm decrease
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Welfare Analysis & Further Increases in ERA

Important to consider role of liquidity constraints

Binding liquidity constraints: disutility of additional work could be
relatively high, observed responses consistent with individuals working
to avoid fall in consumption

Non-binding liquidity constraints: disutility of additional work could
be relatively low, observed responses consistent with individuals
working due to price e¤ects
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Fig. A1. Alternative Measures of Contribution Years 

A. Men B. Women 

Notes: Each figure plots the fraction individuals who claim within one quarter of reaching age 55 (women) or age 60 (men) by contribution 
years measured at a quarterly frequency. The sample is restricted to individuals in post-reform birth cohorts, specifically birth cohorts 
1942.75 and beyond for men, and 1947.75 and beyond for women.  



Fig. A2. Probability of Claiming by Contribution Years 

A. Men B. Women 

Notes: Each figure plots the fraction individuals who claim within one quarter of reaching age 55 (women) or age 60 (men) by contribution 
years measured at a quarterly frequency. The sample is restricted to individuals in post-reform birth cohorts, specifically birth cohorts 
1942.75 and beyond for men, and 1947.75 and beyond for women.  



Fig. 1. Early Retirement Ages by Pension Type 

A. Men B. Women 

Notes: The first two vertical lines mark the beginning and ending of changes implemented under the 2000 and 2004 pension reform.  



Fig. 2. Survival Curves for Pension Claims & Job Exits 

A. Men B. Women 

Notes: For computing the survival curves, the sample is restricted to pre-reform birth cohorts (1930 through 1939 for men and 1935 
through 1944 for women) and also to individuals for whom a claim is observed prior to age 70. See Table 1 for the full sample restrictions. 



Fig. 3A. Men’s Claiming Ages by Cohort 

Notes: Each histogram plots the distribution of claiming ages where claiming age is computed at a quarterly frequency based on time between an individual’s birth 
date and pension claiming date. Birth cohort is also computed at a quarterly frequency; each plot includes individuals who were born in the first quarter of the 
specified birth year. Vertical red lines denote Early Retirement Ages. 



Fig. 3B. Men’s Job Exiting Ages by Cohort 

Notes: Each histogram plots the distribution of claiming ages where claiming age is computed at a quarterly frequency based on time between an individual’s birth 
date and pension claiming date. Birth cohort is also computed at a quarterly frequency; each plot includes individuals who were born in the first quarter of the 
specified birth year. Vertical red lines denote Early Retirement Ages. 



Fig. 3C. Women’s Pension Claiming Ages by Cohort 

Notes: Each histogram plots the distribution of claiming ages where claiming age is computed at a quarterly frequency based on time between an individual’s birth 
date and pension claiming date. Birth cohort is also computed at a quarterly frequency; each plot includes individuals who were born in the first quarter of the 
specified birth year. Vertical red lines denote Early Retirement Ages.  



Fig. 3D. Women’s Job Exiting Ages by Cohort 

Notes: Each histogram plots the distribution of claiming ages where claiming age is computed at a quarterly frequency based on time between an individual’s birth 
date and pension claiming date. Birth cohort is also computed at a quarterly frequency; each plot includes individuals who were born in the first quarter of the 
specified birth year. Vertical red lines denote Early Retirement Ages. 



Fig. 4. Substitution to Alternative Pathways at Age 60 

A. Men Exiting at Age ≥ 60 B. Men Exiting at Age = 60 

Notes: These figures illustrate outcomes for men who exit at age 60 (A) and for men who exit at ages ≥ 60 (B). For each quarterly birth cohort, the fractions sum 
to 1 by construction. The “+” indicates that the specified group is added to the previously specified groups so that the fractions represent cumulative 
totals.  



Fig. 4. Substitution to Alternative Pathways at Age 55 

C. Women Exiting at Age ≥ 55 D. Women Exiting at Age = 55 

Notes: These figures illustrate outcomes for women who exit at age 55 (A) and for women who exit at ages ≥ 55 (B). For each quarterly birth cohort, the fractions 
sum to 1 by construction. The “+” indicates that the specified group is added to the previously specified groups so that the fractions represent cumulative 
totals.  



Fig. 8. Log Net-of-Tax Rates 

A. Men B. Women 

Notes: These figures illustrate estimated coefficients from regressing the log net-of-tax rate on age dummies, age dummies interacted with an Early Retirement Age 
indicator and control variables. These regressions are based on panel data with person-age observations and age is computed at a quarterly frequency. Regressions 
for men and women are estimated separately. Observations are censored at job exiting dates. For men, the regressions include observations from ages 59 through 
62 and birth cohorts 1939 through 1947. For women, the regressions include observations from age 54 through age 57.75 and birth cohorts 1944 through 1952. 
Vertical lines on each bar reflect 95% confidence intervals based on standard errors for the estimated coefficients; the standard errors are clustered at the individual 
level. The control variables are identical to those used in the hazard rate models.  



Notes: Each figure plots the fraction individuals still in the labor market who claim pensions or exit jobs by birth cohort. Women with 40 or 
more contribution years and men with 45 or more contribution years are exempt from the increases in the Early Retirement Ages and can 
continue to retire at ages 55 and 60 respectively. The sample is restricted to men ages 59 through 62 in birth cohorts 1939 through 1947 
and women ages 54 through 57.75 in birth cohorts 1944 through 1952. Observations are censored at the Early Retirement Age specified 
for each individual. Vertical red lines mark the beginning of the 2000 pension reform that affected birth cohorts 1940.75 (men) and 
1945.75 (women).  

Fig. 9. Claiming & Exiting by Birth Cohort & Contribution Years, Men 

A. Fraction Claiming at Age 60 B. Fraction Exiting at Age 60 



Fig. 9. Claiming & Exiting by Birth Cohort & Contribution Years, Women 

C. Fraction Claiming at Age 55 D. Fraction Exiting at Age 55 

Notes: Each figure plots the fraction individuals still in the labor market who claim pensions or exit jobs by birth cohort. Women with 40 or 
more contribution years and men with 45 or more contribution years are exempt from the increases in the Early Retirement Ages and can 
continue to retire at ages 55 and 60 respectively. The sample is restricted to men ages 59 through 62 in birth cohorts 1939 through 1947 
and women ages 54 through 57.75 in birth cohorts 1944 through 1952. Observations are censored at the Early Retirement Age specified 
for each individual. Vertical red lines mark the beginning of the 2000 pension reform that affected birth cohorts 1940.75 (men) and 
1945.75 (women).  



Fig. 10. Spillover Effects by Industry 

Notes: These figures are created via the following steps. First, we categorize individuals at age 60 (men) or 55 (women) into high and low 
experience groups based on whether they have at least of less than 45 (men) or 40 (women) contribution years. Second, we create cells 
based on group (two-digit industry or two-digit region), gender and high or low experience. Within each cell, we compute the fraction of 
individuals who exit at the pre-reform ERA of 60 (men) or 55 (women). For each gender, we then plot the high experience fraction 
(vertical axis) against the low experience fraction (horizontal axis) across all groups. For the industry plot, we drop cells that have a 
sample size below the 25th percentile of the cell size distribution. 

A. Men B. Women 



# of Men # of Women
Initial Sample 613,491 587,985
1. After excluding non-Austrian citizens 554,756 551,067
2. After excluding individuals dying before age 65 495,986 525,125
3. After excluding individuals exiting before age 53 374,521 349,626
4. After Excluding Individuals with 1 or more years of self-employment 324,761 317,206
5. After Excluding Individuals in publicly-owned industries at ages 50 or older 299,789 290,412

Claims through December 31, 2008 282,556 241,286
Exits through December 31, 2008 291,149 253,944

Table 1. Sample Restrictions

Notes: In restriction (3), 2 individuals are also dropped for missing exit dates. The initial sample is based on 
cohorts 1930 through 1947 for men and cohorts 1935 through 1952 for women.



Age at Job Exit N
Mean Median Std. Dev. Mean Median Std. Dev. 

53 11,839 2,419 0 5,591 0.033 12.562 0.000 17.173 0.571 0.649
54 16,705 14,642 13,236 10,961 0.095 33.500 37.803 10.081 0.577 0.473
55 28,203 21,334 20,626 10,000 0.125 35.216 38.427 8.174 0.366 0.236
56 24,460 22,358 21,864 9,716 0.141 35.132 38.277 8.022 0.284 0.259
57 29,965 23,552 23,172 9,384 0.149 35.710 38.553 7.303 0.240 0.230
58 30,684 23,197 23,068 8,997 0.185 35.699 38.441 7.089 0.198 0.213
59 31,551 22,893 22,496 9,036 0.201 35.388 38.268 7.380 0.165 0.213
60 82,350 27,294 26,860 9,461 0.299 37.018 39.263 5.673 0.094 0.107
61 19,563 30,357 30,627 11,500 0.386 35.221 38.173 8.017 0.108 0.162
62 11,564 30,244 30,522 14,157 0.411 32.570 36.247 9.616 0.105 0.197
63 4,785 30,097 30,522 14,883 0.500 30.148 34.932 11.127 0.076 0.145
64 2,305 27,941 28,691 14,685 0.496 28.114 32.778 12.029 0.070 0.150
65 4,317 27,101 28,081 14,318 0.508 27.512 31.025 11.505 0.054 0.114
66 640 27,143 28,691 15,276 0.527 27.048 31.867 12.701 0.041 0.117
67 332 23,683 26,860 14,344 0.488 25.059 30.640 14.191 0.042 0.120
68 189 23,229 26,250 14,508 0.508 23.943 30.611 14.955 0.032 0.037
69 135 21,984 26,250 13,507 0.489 24.822 31.759 14.515 0.052 0.141
70 202 21,374 25,029 12,673 0.510 25.422 32.358 14.148 0.109 0.069

Age at Job Exit N
Mean Median Std. Dev. Mean Median Std. Dev. 

53 23,972 1,942 0 4,590 0.025 10.924 0.000 15.800 0.392 0.775
54 34,261 12,124 10,174 9,458 0.070 31.564 33.978 8.889 0.326 0.623
55 78,012 20,942 19,245 11,218 0.088 35.043 38.226 7.498 0.156 0.127
56 38,125 21,573 19,684 12,575 0.087 32.834 36.167 8.919 0.140 0.168
57 35,847 20,089 17,956 12,239 0.086 30.183 32.986 9.355 0.122 0.185
58 22,675 19,098 16,897 12,009 0.087 28.032 30.384 9.676 0.117 0.173
59 15,490 17,153 14,894 11,872 0.054 25.387 27.338 10.096 0.124 0.205
60 31,735 17,107 14,954 11,081 0.051 25.246 26.375 8.793 0.118 0.144
61 3,915 18,233 16,008 12,890 0.075 22.833 24.247 11.275 0.100 0.138
62 2,264 16,872 14,657 13,004 0.082 21.355 22.542 11.889 0.098 0.146
63 1,393 15,925 13,302 13,615 0.078 20.130 21.838 12.547 0.097 0.133
64 833 15,339 13,124 12,665 0.070 19.298 20.995 12.471 0.085 0.112
65 767 16,372 13,391 13,427 0.104 20.587 22.726 12.294 0.087 0.087
66 361 14,930 12,810 12,712 0.075 19.696 21.556 13.690 0.122 0.119
67 255 16,525 14,517 12,811 0.071 22.413 24.225 12.985 0.098 0.086
68 165 11,776 8,241 12,138 0.073 17.831 19.299 14.675 0.109 0.133
69 142 12,246 8,749 11,852 0.106 18.286 19.075 14.711 0.162 0.049
70 200 12,729 11,368 10,625 0.100 21.499 23.205 13.315 0.155 0.060

Notes: See Table 1 for sample restrictions. Exit ages are computed at an annual frequency. Statistics are means unless otherwise notes. 

Summary Statistics
Table 2

Panel A. Men

Panel B. Women
Earnings at Age 54 Censored Earnings 

at 54
Contribution Years at 54 Positive Sick Leave, 

Ages 50-54
Positive Unemployment, 

Ages 50-54

Positive Sick Leave, 
Ages 50-54

Positive Unemployment, 
Ages 50-54

Earnings at Age 54 Censored Earnings 
at 54

Contribution Years at 54



Age at Job Exit N
Mean Median Std. Dev. Mean Median Std. Dev. 

53 11,839 2,419 0 5,591 0.033 12.562 0.000 17.173 0.571 0.649
54 16,705 14,642 13,236 10,961 0.095 33.500 37.803 10.081 0.577 0.473
55 28,203 21,334 20,626 10,000 0.125 35.216 38.427 8.174 0.366 0.236
56 24,460 22,358 21,864 9,716 0.141 35.132 38.277 8.022 0.284 0.259
57 29,965 23,552 23,172 9,384 0.149 35.710 38.553 7.303 0.240 0.230
58 30,684 23,197 23,068 8,997 0.185 35.699 38.441 7.089 0.198 0.213
59 31,551 22,893 22,496 9,036 0.201 35.388 38.268 7.380 0.165 0.213
60 82,350 27,294 26,860 9,461 0.299 37.018 39.263 5.673 0.094 0.107
61 19,563 30,357 30,627 11,500 0.386 35.221 38.173 8.017 0.108 0.162
62 11,564 30,244 30,522 14,157 0.411 32.570 36.247 9.616 0.105 0.197
63 4,785 30,097 30,522 14,883 0.500 30.148 34.932 11.127 0.076 0.145
64 2,305 27,941 28,691 14,685 0.496 28.114 32.778 12.029 0.070 0.150
65 4,317 27,101 28,081 14,318 0.508 27.512 31.025 11.505 0.054 0.114
66 640 27,143 28,691 15,276 0.527 27.048 31.867 12.701 0.041 0.117
67 332 23,683 26,860 14,344 0.488 25.059 30.640 14.191 0.042 0.120
68 189 23,229 26,250 14,508 0.508 23.943 30.611 14.955 0.032 0.037
69 135 21,984 26,250 13,507 0.489 24.822 31.759 14.515 0.052 0.141
70 202 21,374 25,029 12,673 0.510 25.422 32.358 14.148 0.109 0.069

Age at Job Exit N
Mean Median Std. Dev. Mean Median Std. Dev. 

53 23,972 1,942 0 4,590 0.025 10.924 0.000 15.800 0.392 0.775
54 34,261 12,124 10,174 9,458 0.070 31.564 33.978 8.889 0.326 0.623
55 78,012 20,942 19,245 11,218 0.088 35.043 38.226 7.498 0.156 0.127
56 38,125 21,573 19,684 12,575 0.087 32.834 36.167 8.919 0.140 0.168
57 35,847 20,089 17,956 12,239 0.086 30.183 32.986 9.355 0.122 0.185
58 22,675 19,098 16,897 12,009 0.087 28.032 30.384 9.676 0.117 0.173
59 15,490 17,153 14,894 11,872 0.054 25.387 27.338 10.096 0.124 0.205
60 31,735 17,107 14,954 11,081 0.051 25.246 26.375 8.793 0.118 0.144
61 3,915 18,233 16,008 12,890 0.075 22.833 24.247 11.275 0.100 0.138
62 2,264 16,872 14,657 13,004 0.082 21.355 22.542 11.889 0.098 0.146
63 1,393 15,925 13,302 13,615 0.078 20.130 21.838 12.547 0.097 0.133
64 833 15,339 13,124 12,665 0.070 19.298 20.995 12.471 0.085 0.112
65 767 16,372 13,391 13,427 0.104 20.587 22.726 12.294 0.087 0.087
66 361 14,930 12,810 12,712 0.075 19.696 21.556 13.690 0.122 0.119
67 255 16,525 14,517 12,811 0.071 22.413 24.225 12.985 0.098 0.086
68 165 11,776 8,241 12,138 0.073 17.831 19.299 14.675 0.109 0.133
69 142 12,246 8,749 11,852 0.106 18.286 19.075 14.711 0.162 0.049
70 200 12,729 11,368 10,625 0.100 21.499 23.205 13.315 0.155 0.060

Notes: See Table 1 for sample restrictions. Exit ages are computed at an annual frequency. Statistics are means unless otherwise notes. 

Summary Statistics
Table 2

Panel A. Men

Panel B. Women
Earnings at Age 54 Censored Earnings 

at 54
Contribution Years at 54 Positive Sick Leave, 

Ages 50-54
Positive Unemployment, 

Ages 50-54

Positive Sick Leave, 
Ages 50-54

Positive Unemployment, 
Ages 50-54

Earnings at Age 54 Censored Earnings 
at 54

Contribution Years at 54



No Controls Controls No Controls Controls No Controls Controls
t=60 0.0434 0.0489 0.0446 0.0494 -0.0331 -0.0225

(0.00143) (0.00145) (0.00172) (0.00173) (0.000402) (0.000471)
t=60.25 0.0160 0.0223 0.0149 0.0206 -0.169 -0.164

(0.00118) (0.00119) (0.00152) (0.00153) (0.00216) (0.00214)
t=60.50 0.0137 0.0205 0.0171 0.0234 -0.149 -0.145

(0.00120) (0.00121) (0.00162) (0.00163) (0.00215) (0.00212)
t=60.75 0.00977 0.0170 0.0108 0.0176 -0.111 -0.108

(0.00120) (0.00121) (0.00162) (0.00162) (0.00191) (0.00188)
t=61 0.00829 0.0161 0.0138 0.0215 -0.0968 -0.0939

(0.00124) (0.00126) (0.00176) (0.00176) (0.00178) (0.00176)
t=61.25 0.00694 0.0152 0.00769 0.0162 -0.0825 -0.0795

(0.00134) (0.00136) (0.00182) (0.00182) (0.00178) (0.00176)
t=61.50 0.131 0.140 0.156 0.164 -0.0820 -0.0789

(0.00348) (0.00349) (0.00391) (0.00391) (0.00185) (0.00183)
t=61.75 0.00907 0.0192 0.0166 0.0275 -0.0769 -0.0796

(0.00185) (0.00187) (0.00264) (0.00263) (0.00234) (0.00230)
t=62 0.184 0.194 0.168 0.179 -0.126 -0.125

(0.00545) (0.00540) (0.00558) (0.00551) (0.00648) (0.00641)
ERA(t=60, c<1940.75) 0.473 0.473 0.421 0.423 -1.528 -1.527

(0.00579) (0.00575) (0.00606) (0.00601) (0.00480) (0.00481)
ERA(t=60.25, c=1940.75-1941) 0.327 0.329 0.292 0.294 -1.284 -1.280

(0.0131) (0.0130) (0.0134) (0.0133) (0.0122) (0.0121)
ERA(t=60.50, c=1941.25) 0.395 0.396 0.337 0.339 -1.418 -1.414

(0.0168) (0.0167) (0.0176) (0.0175) (0.0157) (0.0156)
ERA(t=60.75, c=1941.50-1941.75) 0.406 0.405 0.379 0.379 -1.355 -1.354

(0.0137) (0.0136) (0.0141) (0.0140) (0.0129) (0.0128)
ERA(t=61, c=1942) 0.453 0.451 0.429 0.429 -1.344 -1.336

(0.0196) (0.0195) (0.0198) (0.0197) (0.0168) (0.0165)
ERA(t=61.25, c=1942.25-1942.50) 0.461 0.460 0.443 0.443 -1.415 -1.413

(0.0149) (0.0148) (0.0154) (0.0153) (0.0147) (0.0145)
ERA(t=61.50, c=1942.75) 0.422 0.418 0.388 0.386 -1.249 -1.248

(0.0245) (0.0244) (0.0249) (0.0247) (0.0218) (0.0215)
ERA(t=61.75, c=1943-1943.25) 0.324 0.324 0.293 0.292 -1.284 -1.275

(0.0169) (0.0168) (0.0173) (0.0172) (0.0144) (0.0141)

Observations 448776 448776 434914 434914 669658 669658
Individuals 93802 93802 92071 92071 92071 92071
R-squared 0.196 0.210 0.126 0.146 0.593 0.620

Outcome = Log Net-of-Tax Rate

Notes: All regressions include dummies for birth cohort at a quarterly frequency. Standard errors are clustered at the individual level. The additional control 
variables included in the "Full Control" specifications are birth cohort dummies (quarterly frequency), dummies for insurance years (for men: <30, 30-35, 35-
40, 40-45, ≥45 insurance years; for women: <30, 30-35, 35-40, ≥40 insurance years), dummies for percentiles of average earnings between ages 50 through 
54, dummies for firm size at the last job (0-4, 5-9, 10-24, 25-49, 50-99, 100-199, 200-499, 500-999, ≥1000 employees), dummies for total days receiving 
unemployment insurance through age 54 (0, 1-30, 31-90, 91-180, 181-365, 366-730, ≥731 days), dummies for total days receiving sick leave benefits through 
age 54 (0, 1-30, 31-90, ≥91 days), dummies for total days receiving sick leave benefits between age 55 through age 59 (0, 1-30, 31-90, ≥91 days), and 
dummies for weeks of unemployment insurance eligibility (20, 30, 39, 52 weeks). 

Regression Results, Men
Table 3

Outcome = Pension Claim Outcome = Job Exits



No Controls Full Controls No Controls Full Controls No Controls Controls

t=55 0.00946 0.0103 0.0159 0.0169 -0.0132 -0.0124
(0.000407) (0.000408) (0.000742) (0.000737) (0.000186) (0.000177)

t=55.25 0.00340 0.00467 0.00892 0.0104 -0.110 -0.113
(0.000324) (0.000325) (0.000704) (0.000699) (0.00106) (0.00105)

t=55.50 0.00392 0.00543 0.0116 0.0134 -0.0948 -0.0985
(0.000344) (0.000346) (0.000741) (0.000738) (0.00101) (0.000998)

t=55.75 0.00413 0.00587 0.00908 0.0112 -0.0677 -0.0727
(0.000365) (0.000367) (0.000736) (0.000733) (0.000858) (0.000846)

t=56 0.00428 0.00619 0.0101 0.0126 -0.0633 -0.0692
(0.000383) (0.000386) (0.000764) (0.000761) (0.000838) (0.000823)

t=56.25 0.00355 0.00564 0.0109 0.0136 -0.0527 -0.0600
(0.000397) (0.000400) (0.000815) (0.000811) (0.000849) (0.000831)

t=56.50 0.0371 0.0394 0.0498 0.0530 -0.0559 -0.0645
(0.000960) (0.000964) (0.00126) (0.00126) (0.000909) (0.000888)

t=56.75 0.00718 0.0101 0.0145 0.0188 -0.0543 -0.0694
(0.000578) (0.000582) (0.00100) (0.000998) (0.00102) (0.000995)

t=57 0.0261 0.0291 0.0326 0.0372 -0.0983 -0.114
(0.00108) (0.00108) (0.00140) (0.00139) (0.00143) (0.00140)

t=57.25 0.0246 0.0280 0.0349 0.0404 -0.105 -0.123
(0.00131) (0.00131) (0.00175) (0.00174) (0.00160) (0.00157)

t=57.50 0.0448 0.0484 0.0554 0.0614 -0.106 -0.126
(0.00241) (0.00240) (0.00289) (0.00287) (0.00171) (0.00168)

t=57.75 0.169 0.173 0.158 0.165 -0.107 -0.128
(0.00603) (0.00599) (0.00612) (0.00606) (0.00189) (0.00185)

ERA(t=55, c<1945.75) 0.186 0.186 0.157 0.158 -1.065 -1.055
(0.00325) (0.00324) (0.00353) (0.00351) (0.00398) (0.00395)

ERA(t=55.25, c=1945.75-1946) 0.116 0.116 0.0938 0.0947 -0.839 -0.833
(0.00609) (0.00606) (0.00661) (0.00658) (0.00814) (0.00801)

ERA(t=55.50, c=1946.25) 0.141 0.141 0.111 0.112 -0.990 -0.983
(0.00795) (0.00792) (0.00864) (0.00860) (0.0122) (0.0121)

ERA(t=55.75, c=1946.50-1946.75) 0.130 0.130 0.115 0.116 -0.934 -0.927
(0.00525) (0.00523) (0.00571) (0.00568) (0.00693) (0.00684)

ERA(t=56, c=1947) 0.154 0.154 0.146 0.146 -0.938 -0.929
(0.00764) (0.00759) (0.00809) (0.00805) (0.00952) (0.00937)

ERA(t=56.25, c=1947.25-1947.50) 0.181 0.180 0.162 0.163 -1.024 -1.016
(0.00591) (0.00588) (0.00629) (0.00625) (0.00744) (0.00732)

ERA(t=56.50, c=1947.75) 0.141 0.140 0.122 0.122 -0.904 -0.897
(0.00884) (0.00880) (0.00919) (0.00915) (0.00935) (0.00917)

ERA(t=56.75, c=1948-1948.25) 0.133 0.133 0.111 0.111 -0.909 -0.903
(0.00553) (0.00550) (0.00571) (0.00567) (0.00722) (0.00710)

ERA(t=57, c=1948.50-1948.75) 0.126 0.126 0.103 0.103 -0.873 -0.870
(0.00589) (0.00586) (0.00606) (0.00603) (0.00739) (0.00725)

ERA(t=57.25, c=1949-1949.50) 0.130 0.129 0.105 0.104 -0.821 -0.816
(0.00605) (0.00602) (0.00624) (0.00619) (0.00638) (0.00625)

ERA(t=57.50, c>1949.75) 0.111 0.111 0.0890 0.0903 -0.801 -0.796
(0.00637) (0.00633) (0.00665) (0.00658) (0.00628) (0.00613)

Observations 1113810 1113810 1083792 1083792 1527802 1527802
Individuals 145834 145834 143232 143232 143232 143232
R-squared 0.085 0.096 0.039 0.056 0.408 0.492

Outcome = Log Net-of-Tax Rate

Regression Results, Women
Table 4

Notes: All regressions include dummies for birth cohort at a quarterly frequency. Standard errors are clustered at the individual level. The additional control 
variables included in the "Full Control" specifications are birth cohort dummies (quarterly frequency), dummies for insurance years (for men: <30, 30-35, 35-40, 40-
45, ≥45 insurance years; for women: <30, 30-35, 35-40, ≥40 insurance years), dummies for percentiles of average earnings between ages 50 through 54, dummies 
for firm size at the last job (0-4, 5-9, 10-24, 25-49, 50-99, 100-199, 200-499, 500-999, ≥1000 employees), dummies for total days receiving unemployment 
insurance through age 54 (0, 1-30, 31-90, 91-180, 181-365, 366-730, ≥731 days), dummies for total days receiving sick leave benefits through age 54 (0, 1-30, 31-
90, ≥91 days), dummies for total days receiving sick leave benefits between age 55 through age 59 (0, 1-30, 31-90, ≥91 days), and dummies for weeks of 
unemployment insurance eligibility (20, 30, 39, 52 weeks). 

Outcome = Pension Claim Outcome = Job Exits



Median Mean SteDev. Median Mean SteDev.
Number of coworkes 357 746 985 255 764 1147
Male coworkers 243 501 671 103 343 545
Similar age male coworkers 32 83 125 16 59 102
Similar age female coworkers 9 33 63 19 70 121
Affected male coworkers 224 458 617 95 312 496
Affected female coworkers 67 217 421 97 370 663
Employed male coworkers 104 265 401 39 170 300
Employed female coworkers 32 120 243 43 195 354

Table 6
Summary statistics of coworker characteristics

Notes: Sample of male workers with at least 44 contribution years at age 59, female workers with at least 39 contribution years at 
age 54. Coworkers are defined as individuals employed in the same firms over the last 10 years with an overlap period of at least 40 
days. Similar age coworkers are defined as coworkers who are born 5 years before to 5 years after the respective workers. Affected 
coworkers are defined as coworkers affected by the ERA reform (born after Nov 1, 1940 for male s or Nov 1, 1945 for females. 
Employed coworkers are defined as coworkers still employed when the worker is aged 59 (54).

Women (N=43,492)Men (N=53,195)



Male coworkers
Quintile 2 0.038 0.013 0.056 0.007 -0.004 -0.005

(0.013) (0.016) (0.014) (0.012) (0.012) (0.012)
Quintile 3 0.097 0.024 0.056 -0.013 -0.024 -0.004

(0.016) (0.022) (0.018) (0.014) (0.016) (0.014)
Quintile 4 0.132 0.005 0.079 0.024 -0.021 0.008

(0.019) (0.026) (0.021) (0.017) (0.020) (0.017)
Quintile 5 0.190 -0.019 0.097 0.053 -0.082 -0.029

(0.021) (0.030) (0.024) (0.019) (0.023) (0.019)
Male coworkers * Post reform cohorts 
Quintile 2 -0.027 -0.016 -0.051 -0.021 0.003 0.008

(0.016) (0.019) (0.016) (0.015) (0.016) (0.015)
Quintile 3 -0.093 -0.019 -0.04 0.017 0.031 0.013

(0.019) (0.026) (0.021) (0.019) (0.021) (0.018)
Quintile 4 -0.107 -0.021 -0.077 -0.022 0.011 0.001

(0.022) (0.031) (0.023) (0.021) (0.025) (0.020)
Quintile 5 -0.157 -0.032 -0.089 -0.033 0.034 0.020

(0.025) (0.035) (0.026) (0.024) (0.029) (0.023)
Female coworkers
Quintile 2 -0.006 -0.049 -0.02 -0.008 -0.03 -0.014

(0.011) (0.012) (0.012) (0.012) (0.013) (0.012)
Quintile 3 -0.018 -0.091 -0.071 0.03 -0.043 0.01

(0.013) (0.015) (0.014) (0.015) (0.017) (0.015)
Quintile 4 -0.015 -0.117 -0.11 0.07 -0.027 0.023

(0.015) (0.017) (0.015) (0.018) (0.021) (0.018)
Quintile 5 0.034 -0.162 -0.118 0.123 -0.061 0.022

(0.018) (0.020) (0.018) (0.022) (0.025) (0.020)
Female coworkers * Post reform cohorts 
Quintile 2 0.012 0.043 0.029 0.023 0.041 0.052

(0.013) (0.014) (0.014) (0.015) (0.017) (0.015)
Quintile 3 0.042 0.093 0.09 -0.003 0.059 0.044

(0.015) (0.017) (0.016) (0.019) (0.022) (0.019)
Quintile 4 0.043 0.1 0.108 -0.032 0.025 0.032

(0.017) (0.020) (0.018) (0.023) (0.026) (0.022)
Quintile 5 0.025 0.140 0.137 -0.053 0.067 0.050

(0.020) (0.023) (0.020) (0.027) (0.031) (0.025)

Notes: Results from separate linear regressions, dependent variable is an indicator equal to one if the individual starts claiming pension benefit at age 60 (men) or 
age 55  (women). Coworker characteristic in columns (1) and (4) refer to the number of coworkers with similar age, columns (2) and (5) the number of affected 
coworkers, columns (3) and (6) the number of still employed coworkers. Coworkers charactersics are measured separately for female and male coworkers and 
interacted with an inicator for individuals born in post-reform cohorts. All regressions also control for quintiles in the total number of coworkers interacted with post-
cohort indicator, indicators for years of employment categories (10) interacted with post cohorts, birthyear and birthmonth dummies, categories of average earnings 
during the last 5 years (10), firm size categories (10), region (6), and industry indicatiors (8).   Sample of male workers with at least 44 contribution years at age 59, 
female workers with at least 39 contribution years at age 54. For coworkers definitions see notes to Table 6.

Table 7
Effects of coworkers on the probability to claim at age 60 (men) or 55 (women)

Men (N=53,195) Women (N=43,492)
(1) Similar Age 

Coworkers
(2) Affected 
Coworkers

(3) Still Employed 
Coworkers

(4) Similar Age 
Coworkers

(5) Affected 
Coworkers

(6) Still Employed 
Coworkers



Male coworkers
Quintile 2 0.038 0.013 0.056 0.007 -0.004 -0.005

(0.013) (0.016) (0.014) (0.012) (0.012) (0.012)
Quintile 3 0.097 0.024 0.056 -0.013 -0.024 -0.004

(0.016) (0.022) (0.018) (0.014) (0.016) (0.014)
Quintile 4 0.132 0.005 0.079 0.024 -0.021 0.008

(0.019) (0.026) (0.021) (0.017) (0.020) (0.017)
Quintile 5 0.190 -0.019 0.097 0.053 -0.082 -0.029

(0.021) (0.030) (0.024) (0.019) (0.023) (0.019)
Male coworkers * Post reform cohorts 
Quintile 2 -0.027 -0.016 -0.051 -0.021 0.003 0.008

(0.016) (0.019) (0.016) (0.015) (0.016) (0.015)
Quintile 3 -0.093 -0.019 -0.04 0.017 0.031 0.013

(0.019) (0.026) (0.021) (0.019) (0.021) (0.018)
Quintile 4 -0.107 -0.021 -0.077 -0.022 0.011 0.001

(0.022) (0.031) (0.023) (0.021) (0.025) (0.020)
Quintile 5 -0.157 -0.032 -0.089 -0.033 0.034 0.020

(0.025) (0.035) (0.026) (0.024) (0.029) (0.023)
Female coworkers
Quintile 2 -0.006 -0.049 -0.02 -0.008 -0.03 -0.014

(0.011) (0.012) (0.012) (0.012) (0.013) (0.012)
Quintile 3 -0.018 -0.091 -0.071 0.03 -0.043 0.01

(0.013) (0.015) (0.014) (0.015) (0.017) (0.015)
Quintile 4 -0.015 -0.117 -0.11 0.07 -0.027 0.023

(0.015) (0.017) (0.015) (0.018) (0.021) (0.018)
Quintile 5 0.034 -0.162 -0.118 0.123 -0.061 0.022

(0.018) (0.020) (0.018) (0.022) (0.025) (0.020)
Female coworkers * Post reform cohorts 
Quintile 2 0.012 0.043 0.029 0.023 0.041 0.052

(0.013) (0.014) (0.014) (0.015) (0.017) (0.015)
Quintile 3 0.042 0.093 0.09 -0.003 0.059 0.044

(0.015) (0.017) (0.016) (0.019) (0.022) (0.019)
Quintile 4 0.043 0.1 0.108 -0.032 0.025 0.032

(0.017) (0.020) (0.018) (0.023) (0.026) (0.022)
Quintile 5 0.025 0.140 0.137 -0.053 0.067 0.050

(0.020) (0.023) (0.020) (0.027) (0.031) (0.025)

Notes: Results from separate linear regressions, dependent variable is an indicator equal to one if the individual starts claiming pension benefit at age 60 (men) or 
age 55  (women). Coworker characteristic in columns (1) and (4) refer to the number of coworkers with similar age, columns (2) and (5) the number of affected 
coworkers, columns (3) and (6) the number of still employed coworkers. Coworkers charactersics are measured separately for female and male coworkers and 
interacted with an inicator for individuals born in post-reform cohorts. All regressions also control for quintiles in the total number of coworkers interacted with post-
cohort indicator, indicators for years of employment categories (10) interacted with post cohorts, birthyear and birthmonth dummies, categories of average earnings 
during the last 5 years (10), firm size categories (10), region (6), and industry indicatiors (8).   Sample of male workers with at least 44 contribution years at age 59, 
female workers with at least 39 contribution years at age 54. For coworkers definitions see notes to Table 6.

Table 7
Effects of coworkers on the probability to claim at age 60 (men) or 55 (women)

Men (N=53,195) Women (N=43,492)
(1) Similar Age 

Coworkers
(2) Affected 
Coworkers

(3) Still Employed 
Coworkers

(4) Similar Age 
Coworkers

(5) Affected 
Coworkers

(6) Still Employed 
Coworkers



Male coworkers
Quintile 2 0.038 0.013 0.056 0.007 -0.004 -0.005

(0.013) (0.016) (0.014) (0.012) (0.012) (0.012)
Quintile 3 0.097 0.024 0.056 -0.013 -0.024 -0.004

(0.016) (0.022) (0.018) (0.014) (0.016) (0.014)
Quintile 4 0.132 0.005 0.079 0.024 -0.021 0.008

(0.019) (0.026) (0.021) (0.017) (0.020) (0.017)
Quintile 5 0.190 -0.019 0.097 0.053 -0.082 -0.029

(0.021) (0.030) (0.024) (0.019) (0.023) (0.019)
Male coworkers * Post reform cohorts 
Quintile 2 -0.027 -0.016 -0.051 -0.021 0.003 0.008

(0.016) (0.019) (0.016) (0.015) (0.016) (0.015)
Quintile 3 -0.093 -0.019 -0.04 0.017 0.031 0.013

(0.019) (0.026) (0.021) (0.019) (0.021) (0.018)
Quintile 4 -0.107 -0.021 -0.077 -0.022 0.011 0.001

(0.022) (0.031) (0.023) (0.021) (0.025) (0.020)
Quintile 5 -0.157 -0.032 -0.089 -0.033 0.034 0.020

(0.025) (0.035) (0.026) (0.024) (0.029) (0.023)
Female coworkers
Quintile 2 -0.006 -0.049 -0.02 -0.008 -0.03 -0.014

(0.011) (0.012) (0.012) (0.012) (0.013) (0.012)
Quintile 3 -0.018 -0.091 -0.071 0.03 -0.043 0.01

(0.013) (0.015) (0.014) (0.015) (0.017) (0.015)
Quintile 4 -0.015 -0.117 -0.11 0.07 -0.027 0.023

(0.015) (0.017) (0.015) (0.018) (0.021) (0.018)
Quintile 5 0.034 -0.162 -0.118 0.123 -0.061 0.022

(0.018) (0.020) (0.018) (0.022) (0.025) (0.020)
Female coworkers * Post reform cohorts 
Quintile 2 0.012 0.043 0.029 0.023 0.041 0.052

(0.013) (0.014) (0.014) (0.015) (0.017) (0.015)
Quintile 3 0.042 0.093 0.09 -0.003 0.059 0.044

(0.015) (0.017) (0.016) (0.019) (0.022) (0.019)
Quintile 4 0.043 0.1 0.108 -0.032 0.025 0.032

(0.017) (0.020) (0.018) (0.023) (0.026) (0.022)
Quintile 5 0.025 0.140 0.137 -0.053 0.067 0.050

(0.020) (0.023) (0.020) (0.027) (0.031) (0.025)

Notes: Results from separate linear regressions, dependent variable is an indicator equal to one if the individual starts claiming pension benefit at age 60 (men) or 
age 55  (women). Coworker characteristic in columns (1) and (4) refer to the number of coworkers with similar age, columns (2) and (5) the number of affected 
coworkers, columns (3) and (6) the number of still employed coworkers. Coworkers charactersics are measured separately for female and male coworkers and 
interacted with an inicator for individuals born in post-reform cohorts. All regressions also control for quintiles in the total number of coworkers interacted with post-
cohort indicator, indicators for years of employment categories (10) interacted with post cohorts, birthyear and birthmonth dummies, categories of average earnings 
during the last 5 years (10), firm size categories (10), region (6), and industry indicatiors (8).   Sample of male workers with at least 44 contribution years at age 59, 
female workers with at least 39 contribution years at age 54. For coworkers definitions see notes to Table 6.

Table 7
Effects of coworkers on the probability to claim at age 60 (men) or 55 (women)

Men (N=53,195) Women (N=43,492)
(1) Similar Age 

Coworkers
(2) Affected 
Coworkers

(3) Still Employed 
Coworkers

(4) Similar Age 
Coworkers

(5) Affected 
Coworkers

(6) Still Employed 
Coworkers



Year Official Statistics
Count only years 
of employment

Count years of 
employment, 

military service, 
child care

Count years of 
employment, military 

service, child care, 
and unemployment

2000 2,243 6,289 9,095
2001 2,061 5,155 7,147
2002 2,353 6,885 9,346
2003 2,851 8,863 11,739
2004 11,900            2,450 8,718 11,597
2005 13,000            2,434 8,950 12,158
2006 14,000            2,668 9,514 12,783
2007 17,079            3,131 11,273 14,694
2008 19,878            3,477 11,436 14,976
2009 26,268            3,286 11,118 15,499

Notes: Official statistics according to BMASK (2011), military service up to 12 months, child care 
up to 60 months, unemployment up to 12 months.

Retirements with long contribution years, >= 45 CY for men, >=40 CY for women

Appendix Table 1
Number of retirement entries: official statistics and alternative definitions
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