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Motivation

Pension reforms face a trade-off: adequacy vs. work incentives
Many countries reform pension systems in response to demographic pressure

= key to protect from old-age poverty without discouraging post-retirement work



Research Question

How does pension income affect the labor supply of
individuals who have already retired?



Contribution

Existing estimates mostly capture labor supply responses to pension reforms on
e retirement entry and pre-retirement earnings trajectories,
e often conflate income and substitution effects [Artmann et al., 2023]

= little evidence on labor supply responses after pension claiming



Contribution

Existing estimates mostly capture labor supply responses to pension reforms on
e retirement entry and pre-retirement earnings trajectories,
e often conflate income and substitution effects [Artmann et al., 2023]

= little evidence on labor supply responses after pension claiming

Our setting: German Earned Income Pension Credit (EIPC, Grundrente)
e raises pension income for low-earning retirees with long contribution histories
e creates no additional labor supply distortions
= isolation of pure income effect possible
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This paper:
e participation-cost model: decomposes the earnings response into channels
e natural experiment: EIPC identifies pure income effects on post-retirement labor

e administrative data: universe of German retirees; difference-in-differences design



Roadmap

This paper:
e participation-cost model: decomposes the earnings response into channels
e natural experiment: EIPC identifies pure income effects on post-retirement labor

e administrative data: universe of German retirees; difference-in-differences design

Identification strategy:
1. compare recipients with similar contribution histories but differently sized EIPC

2. both groups satisfy the same eligibility and means-testing conditions
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Headline result:
e 1,200 euro increase in annual pension income
= reduces unconditional labor earnings by 122 euros

= implies a marginal propensity to earn (MPE) out of unearned income of —0.1
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Main Findings

Headline result:
e 1,200 euro increase in annual pension income
= reduces unconditional labor earnings by 122 euros

= implies a marginal propensity to earn (MPE) out of unearned income of —0.1

Decomposition of the response:
e ~2/3 extensive margin (exit & reduced re-entry), ~1/3 intensive margin

o first evidence of income effects through the re-entry margin at post-retirement ages

Heterogeneity:
o effects are much stronger for younger, more labor-market-attached cohorts

e no meaningful gender differences; single women respond more strongly
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EIPC Eligibility

EIPC contribution periods (Grundrentenzeiten): periods of mandatory
contributions from employment, self-employment or care, child-rearing periods,
periods of sickness or rehabilitation

EIPC evaluation periods (Grundrentenbewertungszeiten): EIPC contribution
periods with at least 0.025 earnings points (EF;)

Average annual earnings points:
1 .
aep; =12- — Y EP;y;, V months m with EP;; > 0.025

tem

EIPC eligibility & size are mechanical
=- determined by decades-old contribution histories, not by contemporaneous behavior



EIPC Size

EIPC is means-tested against household income from three years prior @EEED

» Pre-means-test EIPC 1 » aep; distribution 1 » EIPC distribution



Theoretical Framework



A Simple Model of Retiree Labor Supply

Retirees choose consumption ¢, whether to work (d € {0,1}) and the hours ¢
U(c,l,d) =u(c) —ov(l) —dx

Retirees receive pensions p and labor income y = w/ if participating

Participation costs are heterogeneous across individuals

K~ D)

Wage w is common



Optimal Choices

Intensive margin (conditional on working):
/ _ l (Y
w(y+p)=_v (£)
Extensive margin: participate whenever
K< uly+p)- v(%) —u(p)

=:% (participation threshold)

Participation rate M = ®(&) = total earnings Y = M -y



From Theory to a Difference-in-Differences Estimate
Add a time dimension ¢; assume no savings = sequence of static problems
Participation costs can be serially correlated: ®;(x; | k;—1) & ¢e(xt | €4-1)
Proposition (DID decomposition)

d(AY;)
dp
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% = eyp Pr1 <Reqlie <&e) + emp / Pr(Relxi—1)

—oo Pr(Re)

extensive margin effect of drop-outs
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From Theory to a Difference-in-Differences Estimate
Add a time dimension t; assume no savings = sequence of static problems
Participation costs can be serially correlated: ®;(x; | ki—1) & ¢e(x | k1-1)

Proposition (DID decomposition) Pre-treatment employed

~

d(AY)
dp
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extensive margin effect of drop-outs

intensive margin effect of stayers
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extensive margin effect of re-entrants

+ | Eyp- P(Kt—l > Kt—llxt < kt) + EMp - dq)t—l(th—l)

intensive margin effect of re-entrants

Pre-treatment non-employed




Data



Administrative Pension Data

Three linked German pension insurance data sources:
e cross-section of pension recipients (Rentenbestand, 2018-2024)
e completed contribution histories (Vollendete Versichertenleben, 2013-2024)

e annual labor market participation records (Aktiv Versicherte, 2018-2024)



Administrative Pension Data

Three linked German pension insurance data sources:
e cross-section of pension recipients (Rentenbestand, 2018-2024)
e completed contribution histories (Vollendete Versichertenleben, 2013-2024)

e annual labor market participation records (Aktiv Versicherte, 2018-2024)
Universe of pension recipients =- precise estimation even for small subgroups
Allows reconstruction of EIPC eligibility and contribution/evaluation periods

Panel structure: same individuals observed before/after the reform



Sample Construction

Sample restricted to individuals who satisfy all of the following:
old-age pensioners from birth cohorts 1950-1953

retired by end of 2019 (retirement timing is strictly exogenous to the reform)

imputable EIPC variables (valid EIPC records)

>35 years of EIPC evaluation periods (isolates variation in aep;)

actual EIPC recipients (both groups pass the means test)



Empirical Strategy



Identification Strategy

Compare EIPC recipients who differ in benefit size, not in means-test status
e treatment: aep; € [0.5,0.7] vs. control: aep; € (0.7,0.8]
e comparable household income; differ only in gender and pre-reform earnings

e avoids conflating income effects with signaling/salience effects of receiving the EIPC



Identification Strategy

Compare EIPC recipients who differ in benefit size, not in means-test status
e treatment: aep; € [0.5,0.7] vs. control: aep; € (0.7,0.8]
e comparable household income; differ only in gender and pre-reform earnings

e avoids conflating income effects with signaling/salience effects of receiving the EIPC
2021 baseline, 2022 transition year (staggered roll-out), 2023-2024 fully treated

Event study specification:

2024
Yir =a; +79t + Z Bili=D; + Xf,té + €y
1=2018, 1£2021

Reweight control group to match treatment group on gender and 2019 earnings
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o flat pre-trends and similarly low household income

e robust to alternative aep; intervals
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Threats to Identification

Selection into treatment/control:
o flat pre-trends and similarly low household income

e robust to alternative aep; intervals
Reverse causality: EIPC determined by pre-reform contribution histories

Strategic income manipulation for the means test:
e means test excludes marginal employment, which dominates post-retirement work
e highly comparable means-test incomes between control and treatment group

e robust to restricting to recipients unaffected by the means test



Results



Main Results

First stage effect Unconditional labor earnings
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Pension income increases by ~1,200€ (9.2% of pre-reform benefits)
Unconditional labor earnings decline by ~122€

= Marginal propensity to earn: MPE = —0.1



Decomposing the Response: Extensive vs. Intensive Margin

Extensive margin effect Intensive margin effect
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~66% of the total response is extensive margin (~ —79€)

Full-year-equivalent earnings fall by ~204€ (MPE = —0.16)



Decomposing the Response: Pre-Reform Employed vs. Re-Entrants

Pre-reform employed Re-entries
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Previously employed (16.6%): earnings fall by ~262€ (MPE = —0.21)

Previously non-employed (83.4%): earnings gap of ~85€ (MPE = —0.07)
= lower re-entry rates and lower earnings upon re-entry



Discussion: Why Is Our MPE Comparatively Small?

Most prior estimates of the MPE range from —0.3 to —0.8 [Gelber et al., 2016,
Artmann et al., 2023, Coyne et al., 2024, Giupponi, 2024, Golosov et al., 2024,
Rabaté and Tréguier, 2024]

Closer to lottery-based results: —0.1 [Imbens et al., 2001, Cesarini et al., 2017]
Population: 83.4% not working pre-reform; MPE rises to —0.21 for the employed
No retirement-timing margin: in contrast to Gelber et al. [2016]

Pure income effect: many other reforms also shift substitution incentives



Heterogeneity: Birth Cohort
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1953 cohort: earnings fall by ~230€ (MPE = —0.19)
1950 cohort: earnings fall by ~74€ (MPE = —0.06)

= Pattern reflects labor market attachment



Heterogeneity: Gender
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No significant difference in earnings responses
= MPE: —0.11 for women vs. —0.09 for men



Heterogeneity: Marital Status
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Women: single women respond more strongly than married women
e single: —174€ (MPE = —0.14)
e married: —100€ (MPE = —0.09)

Men: little difference by marital status



Conclusion



Conclusion

Natural experiment to isolate pure income effects on post-retirement labor supply

Main result: 1,200€ pension increase reduces unconditional earnings by 122€
= MPE = -0.1

Response operates through multiple margins:
e ~2/3 on the extensive and ~1/3 on the intensive margin

e both through exits from and re-entries to the labor market

Heterogeneity:
e stronger among younger, more attached cohorts

e broadly similar across genders

e stronger among single women



References |

Elisabeth Artmann, Nicola Fuchs-Schiindeln, and Giulia Giupponi. Forward-looking labor supply responses to changes in pension wealth: Evidence
from germany. IZA DP No. 16132, 2023.

Sebastian Becker, Hermann Buslei, Johannes Geyer, and Peter Haan. The effect of pension wealth on employment. IZA DP No. 15836, 2022.

Luc Behaghel and David M Blau. Framing social security reform: Behavioral responses to changes in the full retirement age. American Economic
Journal: Economic Policy, 4(4):41-67, 2012.

Richard Blundell, Eric French, and Gemma Tetlow. Retirement incentives and labor supply. In Handbook of the Economics of Population Aging,
volume 1, pages 457-566. Elsevier, 2016.

Francesca Carta and Marta De Philippis. The forward-looking effect of increasing the full retirement age. The Economic Journal, 134(657):165—192,
2024.

David Cesarini, Erik Lindqvist, Matthew J Notowidigdo, and Robert Ostling. The effect of wealth on individual and household labor supply: Evidence
from swedish lotteries. American Economic Review, 107(12):3917-3946, 2017.

Courtney Coile and Jonathan Gruber. Future social security entitlements and the retirement decision. The Review of Economics and Statistics, 89(2):
234-246, 2007.

David Coyne, ltzik Fadlon, Shanthi P Ramnath, and Patricia K Tong. Household labor supply and the value of social security survivors benefits.
American Economic Review, 114(5):1248-1280, 2024.

Alexander M Danzer. Benefit generosity and the income effect on labour supply: Quasi-experimental evidence. The Economic Journal, 123(571):
1059-1084, 2013.

Manasi Deshpande. Does welfare inhibit success? the long-term effects of removing low-income youth from the disability rolls. American Economic
Review, 106(11):3300-3330, 2016.

Manasi Deshpande, ltzik Fadlon, and Colin Gray. How sticky is retirement behavior in the united states? Review of Economics and Statistics, 106(2):
370-383, 2024.

Daniel K Fetter and Lee M Lockwood. Government old-age support and labor supply: Evidence from the old age assistance program. American
Economic Review, 108(8):2174-2211, 2018.



References Il

Eric French and Jae Song. The effect of disability insurance receipt on labor supply. American Economic Journal: Economic Policy, 6(2):291-337,
2014.

Eric French, Attila Lindner, Corma O’Dea, and Tom Zawisza. Labor supply and the pension contribution-benefit link. forthcoming: Review of Economic
Studies, 2026.

Alexander Gelber, Adam Isen, and Jae Song. The effect of pension income on elderly earnings: Evidence from social security and full population data.
NBER Working Paper, 2016.

Alexander Gelber, Timothy J Moore, and Alexander Strand. The effect of disability insurance payments on beneficiaries’ earnings. American Economic
Journal: Economic Policy, 9(3):229-261, 2017.

Alexander Gelber, Adam Isen, and Jae Song. The role of social security benefits in the initial increase of older women’s employment: Evidence from
the social security notch. In Women Working Longer: Increased Employment at Older Ages, pages 239-268. University of Chicago Press, 2018.

Matthias Giesecke and Philipp Jager. Pension incentives and labor supply: Evidence from the introduction of universal old-age assistance in the uk.
Journal of Public Economics, 203:104516, 2021.

Giulia Giupponi. When income effects are large: Labor supply responses and the value of welfare transfers. Working Paper, 2024.

Mikhail Golosov, Michael Graber, Magne Mogstad, and David Novgorodsky. How americans respond to idiosyncratic and exogenous changes in
household wealth and unearned income. The Quarterly Journal of Economics, 139(2):1321-1395, 2024.

Jean-Olivier Hairault, Thepthida Sopraseuth, and Frangois Langot. Distance to retirement and older workers ‘employment: The case for delaying the
retirement age. Journal of the European Economic Association, 8(5):1034—1076, 2010.

Erik Hernaes, Simen Markussen, John Piggott, and Knut Reed. Pension reform and labor supply. Journal of Public Economics, 142:39-55, 2016.

Guido W Imbens, Donald B Rubin, and Bruce | Sacerdote. Estimating the effect of unearned income on labor earnings, savings, and consumption:
Evidence from a survey of lottery players. American Economic Review, 91(4):778-794, 2001.

Julian V Johnsen and Alexander Willén. The effect of negative income shocks on pensioners. Labour Economics, 76:102175, 2022.



References llI

Alan B Krueger and Jorn-Steffen Pischke. The effect of social security on labor supply: A cohort analysis of the notch generation. Journal of Labor
Economics, 10(4):412-437, 1992.

Nicole Maestas. Back to work: Expectations and realizations of work after retirement. Journal of Human Resources, 45(3):718-748, 2010.

Day Manoli and Andrea Weber. Nonparametric evidence on the effects of financial incentives on retirement decisions. American Economic Journal:
Economic Policy, 8(4):160-182, 2016.

Matteo Picchio, Sigrid Suetens, and Jan C van Ours. Labour supply effects of winning a lottery. The Economic Journal, 128(611):1700-1729, 2018.
Simon Rabaté and Julie Tréguier. Labour supply and survivor insurance in the netherlands. Labour Economics, 88:102527, 2024.

Arthur Seibold. Reference points for retirement behavior: Evidence from german pension discontinuities. American Economic Review, 111(4):
1126-1165, 2021.

Stefan Staubli and Josef Zweimdiller. Does raising the early retirement age increase employment of older workers? Journal of Public Economics, 108:
17-32, 2013.

Han Ye. The effect of pension subsidies on the retirement timing of older women. Journal of the European Economic Association, 20(3):1048—1094,
2022.



Appendix



Pre-Means-Test EIPC

Eligibility criterion:
e EIPC contribution periods > 33
e 0.3 <aep; < 0.4+ min{max{EIPC contribution periods — 33,0} - 0.2,0.4}

Key inputs: aep; and EIPC evaluation periods

12 x 0.875 x aep; x min { %,35} x PV, x (1 —d) aep; € [0.3,0.4)
EIPCZ* = {12 x 0.875 x (0.8 — aep;) x min { 14,35} x PV; x (1 —d) aep; € [0.4,0.8]
0 aep; > 0.8

d: actuarial deduction for early claiming; PV;: annual pension value



The Means Test

EIPC is means-tested against household income inc; ;3 from three years prior

EIPCS/os ifinc;; 3 < Ty
EIPCYT = § max{EIPCS/* — 0.6 x (inc;;_3 — Ty),0} if Ty < incjy3 < Ty
max{EIPCE** — 0.6 x (T, — T)) — (incjy_3 — Tu),0}  ifinciy 3 > Ty

Thresholds are indexed to the pension value and differ for singles vs. married
e Singles: T = 16,500 & T,, = 21,108

e Married: T; = 35,740 & T, = 30,360

= roughly half of eligible individuals actually receive a (positive) EIPC payment



aep; Distribution
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Earnings Elasticities

Proposition (Elasticities)
The intensive-margin earnings elasticity is

= E Wy +p) P o
P dp y LU//<1> —u"(y+p) y '
w? w
the extensive-margin elasticity is
_dM p _ ¢(K)

ekl / Y
My =y M = o) L YT —w@)lp <0,
and the elasticity of total earnings with respect to the pension is

Ey,p = EM,p T Eyp < 0.




Earnings Changes Decomposition

AYy = (yr —ye—1) - P(se < Re Npoq < Re—1) — Y1 - Py > Re A kg < K1)

stayers drop-outs

+ Y- P(Kt <K NKi_1 > kt—l) .

re-entrants

Stayers: continuously employed, adjust intensive-margin labor supply only
Drop-outs: leave the labor force between the two periods, lose all earnings

Re-entrants: re-enter the labor force and generate earnings only in period ¢



Summary Statistics

All retirees EIPC recipients
Estimation sample
All aep; € [05,0.7]  aep; € (0.7,0.8]
Panel A: Pension Income and Demographic characteristics
Pension income (EUR) 15111.83  14193.47 15072.84 16337.01
EIPC (EUR) 100.55 1164.81 1887.10 599.17
Pension w/o EIPC (EUR) 15011.28 13028.66 13185.74 15737.84
Means-test income if married (EUR) 21070.20 21556.71 21402.18
Means-test income if single (EUR) . 12839.50 13570.27 13078.54
Avg. earnings points 1.02 0.69 0.64 0.75
EIPC contribution periods (years) 33.15 42.95 44.62 44.19
EIPC evaluation periods (years) 29.64 37.06 41.58 42.60
Retirement entry age 64.48 64.10 64.01 63.93
Share female (%) 52.04 76.47 83.36 60.87
Share married (%) 73.41 66.23 68.09 66.33
Number of individuals 2,677,379 229,615 67,838 84,430




Summary Statistics

All retirees EIPC recipients
Estimation sample
All aep; € 10.5,0.7]  aep; € (0.7,0.8]
Panel B: Earnings and employment in 2024
Avg. unconditional earnings (EUR) 843.22 655.21 578.66 678.68
Avg. full-year-equivalent earnings (EUR) 9065.30 5828.64 5579.64 5938.44
Share working (%) 9.92 11.75 10.82 12.00
Share working > marg. empl. (%) 24.28 15.61 13.77 14.75
Panel C: Employment transitions
Exit rate 2021 to 2024 (%) 37.12 41.60 42.56 41.32
Re-entry rate 2021 to 2024 (%) 1.93 1.91 1.58 2.03
Share workers in 2024 from re-entry (%) 17.50 13.85 12.50 14.41
Share re-entries > marg. empl. (%) 21.50 13.14 11.63 12.33
Number of individuals 2,677,379 229,615 67,838 84,430




Alternative Intervals
aep; € [0.5,0.75] vs. aep; € (0.75,0.8]

First stage effect Unconditional labor earnings
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Pension income increases by ~1,085€
Unconditional labor earnings decline by ~108€

= MPE = —0.10



Alternative Intervals
aep; € [0.6,0.7] vs. aep; € (0.7,0.8]

First stage effect Unconditional labor earnings
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Pension income increases by ~1,056€
Unconditional labor earnings decline by ~105€

= MPE = —0.10



Alternative Intervals
aep; € [0.6,0.75] vs. aep; € (0.75,0.8]

First stage effect Unconditional labor earnings
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Pension income increases by ~987€
Unconditional labor earnings decline by ~96€

= MPE = —0.10



Stronger First Stage

aep; € [0.4,0.55] vs. aep; € (0.7,0.8]

First stage effect Unconditional labor earnings
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Pension income increases by ~2,719€
Unconditional labor earnings decline by ~257€

= MPE = —0.09



Stronger First Stage

aep; € [0.4,0.6] vs. aep; € (0.7,0.8]

First stage effect Unconditional labor earnings
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Pension income increases by ~2,107€
Unconditional labor earnings decline by ~209€

= MPE = —0.10



Stronger First Stage

aep; € [0.5,0.6] vs. aep; € (0.7,0.8]

First stage effect Unconditional labor earnings
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= MPE = —0.10



No Partially Means-Tested Individuals

1004

50

-50-

-1004

Annual earnings (EUR)

-150

-200

2018 2019 2020 2021 2022 2023 2024
Year




Share from Extensive Margin
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Labor Force Participation

Employment rate (% points)
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Monthly Earnings Distribution
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Average Annual Earnings and Labor Force Participation
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Heterogeneity: Additional Birth Cohorts
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Heterogeneity: Marital Status Pooled by Gender
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