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Withholding Taxes (WTs)

• Most countries use third-party withholding to collect income taxes during the year

• How does withholding work?
– Employers withhold monthly prepayments to income taxes from wage transfers

to their employees
– Prepayments are fully credited against the employees’ final income tax liabilities

• Provides governments with a constant income stream during the year and increases
tax compliance (Bagchi and Dusek, 2021; Slemrod, 2019)

• Often over-withholding: Taxpayers pay higher WTs than actual income taxes (En-
gström et al., 2015; Gelman et al., 2022; Hauck and Wallossek, 2022)
⇒ Lump-sum tax refund from government to taxpayers after the end of the tax year
⇒ Increasing WTs does NOT imply higher income taxes!
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Effects of Withholding Taxes

• WTs can have real effects on consumption and savings decisions (Feldman, 2010;
Shapiro and Slemrod, 1995)

• Thaler (1994):
...most taxpayers like refunds, so raising withholding taxes improves

the government’s cash flow and makes taxpayers happy, an un-

usual parlay. On top of that, however, there is evidence that peo-

ple save more from lump-sum payments (...), so increasing the with-

holding rate should also increase the saving rate. A free lunch!

⇒ We find that high withholding taxes are detrimental for labor supply

2023 EEA-ESEM Congress, Barcelona School of Economics: “Withheld from Working More? Withholding Taxes and the Labor Supply of Married Women” 3/20



Effects of Withholding Taxes

• WTs can have real effects on consumption and savings decisions (Feldman, 2010;
Shapiro and Slemrod, 1995)

• Thaler (1994):
...most taxpayers like refunds, so raising withholding taxes improves

the government’s cash flow and makes taxpayers happy, an un-

usual parlay. On top of that, however, there is evidence that peo-

ple save more from lump-sum payments (...), so increasing the with-

holding rate should also increase the saving rate. A free lunch!

⇒ We find that high withholding taxes are detrimental for labor supply

2023 EEA-ESEM Congress, Barcelona School of Economics: “Withheld from Working More? Withholding Taxes and the Labor Supply of Married Women” 3/20



Effects of Withholding Taxes

• WTs can have real effects on consumption and savings decisions (Feldman, 2010;
Shapiro and Slemrod, 1995)

• Thaler (1994):
...most taxpayers like refunds, so raising withholding taxes improves

the government’s cash flow and makes taxpayers happy, an un-

usual parlay. On top of that, however, there is evidence that peo-

ple save more from lump-sum payments (...), so increasing the with-

holding rate should also increase the saving rate. A free lunch!

⇒ We find that high withholding taxes are detrimental for labor supply

2023 EEA-ESEM Congress, Barcelona School of Economics: “Withheld from Working More? Withholding Taxes and the Labor Supply of Married Women” 3/20



Withholding and Tax Complexity

• Literature on complex taxes:
– Many taxpayers do not understand income taxes (Gideon, 2017; Rees-Jones and

Taubinsky, 2020), in particular complex tax systems (Abeler and Jäger, 2015)
– The salience of taxes is important (Chetty et al., 2009; Feldman and Ruffle, 2015;

Finkelstein, 2009)

• Withholding makes tax system more complex: Not obvious that taxpayers under-
stand interlinkage between WT and income tax
⇒ We conducted a survey among married individuals in Germany to shed light on
this

• Potential distortion of labor supply if individuals use their monthly take-home pay
to infer their income tax burden (shown in lab experiment by Becker et al., 2019)
⇒ We use observational data to estimate the effect of WTs on labor income
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Institutional Setting



Average Withholding Tax Rate by Gender in Germany
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Joint Income Taxation in Germany
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• Joint taxation:
– Induces financial benefits for marriages
– Reduces the labor supply of secondary earners (Bick and Fuchs-Schündeln, 2017,

2018; LaLumia, 2008; Selin, 2014)
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Withholding Taxes in Germany

• Couples can realize joint taxation savings during the year by assigning the primary
earner to the favorable WT class and the secondary earner to the unfavorable WT
class
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Survey: Exploring the Understanding and Usage of Withholding Taxes

• Analysis sample with 506 respondents (258 men, 248 women)
• Prerequisites: Married, employed and employed spouse

• Understanding of interlinkage between WTs and final income tax burden:
– Give respondents realistic example of the labor incomes of two spouses (one

spouse earning 60,000 € per year, the other one 30,000 €)
– Ask them to select the WT schedule which results in the lowest final income tax

burden of the couple (correct answer: "does not matter")
– Very scarce knowledge (16 %) about the irrelevance of the WT schedule for the

final income tax burden
– Men have much larger knowledge than women (20 % vs 13 %)

⇒ Possible distortion of labor supply incentives
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Empirical Strategy



How to identify the effect of withholding taxes?

Straightforward:

• Compare labor market outcomes of individuals with same income tax burden but
who are in different WT classes

Data:

• Administrative data: German Taxpayer-Panel (2006-2016, 5 % sample, soon: 100 %)
• Information on labor income of both spouses and their WT classes

Problem:

• Choice of WT classes is highly endogenous (dependance on income shown by Buet-
tner et al., 2019)
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Descriptive Statistics for the Year 2009
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How to identify the effect of withholding taxes?
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Solution:
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Reform of the Withholding Tax Schedules in 2010
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Treatment Intensity

Percent change in the marginal net-of-withholding-tax rate (NWTR) of wife w induced
by the reform

Treatment Intensityw,2010 =
NWTR2010

w,2009 − NWTR2009
w,2009

NWTR2009
w,2009

• NWTR2009
w,2009 is the marginal net-of-withholding-tax rate of wife w in 2009 calculated with the 2009

schedule

• NWTR2010
w,2009 is the marginal net-of-withholding-tax rate of wife w in 2009 calculated with the 2010

schedule

⇒ Treatment intensity allows the calculation of the elasticity of labor income with
respect to the WT

2023 EEA-ESEM Congress, Barcelona School of Economics: “Withheld from Working More? Withholding Taxes and the Labor Supply of Married Women” 15/20



Treatment Intensity

Percent change in the marginal net-of-withholding-tax rate (NWTR) of wife w induced
by the reform

Treatment Intensityw,2010 =
NWTR2010

w,2009 − NWTR2009
w,2009

NWTR2009
w,2009

• NWTR2009
w,2009 is the marginal net-of-withholding-tax rate of wife w in 2009 calculated with the 2009

schedule

• NWTR2010
w,2009 is the marginal net-of-withholding-tax rate of wife w in 2009 calculated with the 2010

schedule

⇒ Treatment intensity allows the calculation of the elasticity of labor income with
respect to the WT

2023 EEA-ESEM Congress, Barcelona School of Economics: “Withheld from Working More? Withholding Taxes and the Labor Supply of Married Women” 15/20



Identification

Idea: Compare women in unfavorable WT class to women in default WT class with
similar pre-reform (spousal) incomes and income trajectories

Log Incomei,t =βTreatment Intensityw,2010 × 1(Post Reformt)
+ αc,2009 × θt + γXc,t + ηi + εi,t

Log Incomei,t Log income of wife i in year t

β Percent change in labor income if the marginal NWTR of the
woman increases by one percent

Xc,t Controls for time-varying characteristics of the couple: Num-
ber of children, region of residence, age (squared), ...

ηi, θt Individual and year fixed effects

αc,2009 Dense couple-level income cell fixed effects interacted with
dummies for parenthood and residence in East Germany

Income Cell Fixed Effects
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Results



Static diff-in-diff estimates

Women Men

(1) (2) (3) (4)

DiD Estimate 0.112*** 0.099*** 0.011 0.007
(0.020) (0.020) (0.011) (0.011)

Cell FE ✓ ✓
N 121,429 121,429 121,429 121,429
Adj. R-Squared 0.334 0.374 0.301 0.317

* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors in parentheses.
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Event-study diff-in-diff estimates controlling for income cells
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Conclusion

• We estimate an elasticity of female labor income with respect to the WT of around
0.10 (estimates for ETI w.r.t. income tax range from 0.2 to 0.8; Neisser, 2021)

• Policy implications:
– The design of withholding taxes matters
– Having large tax refunds can negatively distort the optimal labor supply decision
– In the US, nearly a third of personal income tax payments are returned as tax

refunds (Gelman et al., 2022), in Sweden almost 80 % receive tax refunds (En-
gström at al., 2015), in Germany 88 % (Federal Statistical Office)

– Female labor supply in Germany inefficiently small; contributing to the substan-
tial gender gap in labor incomes
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Appendix



Marginal Tax Rates 2009 and 2010
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Relative size of the 2010 reform

-.0
8

-.0
6

-.0
4

-.0
2

0
Pe

re
ce

nt 
Ch

an
ge

 W
ith

ho
ldi

ng
 T

ax

0 20000 40000 60000 80000 100000
Annual Gross Labor Income in €

Symmetric WT class
Unfavorable WT class

Return

2023 EEA-ESEM Congress, Barcelona School of Economics: “Withheld from Working More? Withholding Taxes and the Labor Supply of Married Women” 3/11



Details of the 2010 reform

Basic facts income and WT (2009)

• Deductible contributions to social security are automatically deducted from the income tax and WT
• Health care insurance is not completely deductible from income tax and WT
• For women in men-favoring schedule and men in women-favoring schedule: No deductions from contribu-

tions to social security

Reform 2010 ("Bürgerentlastungsgesetz Krankenversicherung")

• Income tax
– Contributions to health insurance become fully deductible
– Equivalent to a income tax cut

• Withholding tax
– For women in men-favoring schedule and men in women-favoring schedule: Social security contribu-

tions are completely deductible
– Large cut of WTs
– Arguably ex-ante non-salient part of the reform

Return
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No other substantial reforms between 2005 and 2015
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Couple-level income cells (1/2)
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• We want to compare couples with
similar incomes, similar income tax
burden and similar gender norms

• Use cell approach similar to Carbon-
nier et al. (2022)

• Bin the 2009 incomes of both
spouses and interact bins of
spouses with each other

• 10,000 € x 10,000 € income cells

⇒ By adding cells as controls we only use the variation in treatment intensity within
each cell
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Couple-level income cells (2/2)
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• Along x-axis (female income): Dif-
ferences in treatment intensity are
only induced through withholding
tax class

• Along y-axis (male income): Effects
of relative income (and thereby
gender norms) are accounted for

• Along diagonal: Effects of household
income are not driving our results

• Also captures the reform-induced
shift in the spousal net-of-
withholding-tax rate

⇒ Aim is to only use variation induced by the differing treatment intensity in the
different WT classes for otherwise similar individuals. Treatment Intensity Exploited Variation Back
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The exploited variation
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Cells with Treatment Effects
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Event-study diff-in-diff estimates for both genders

Elasticity of work income with respect to the female withholding tax
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(a) Effect on Female Log Income
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(b) Effect on Male Log Income
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Event-study diff-in-diff estimates (unbalanced panel)
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Percent change in female income following a 1 % increase in the marginal net-of-withholding tax rate
in 2010 (based on the unbalanced panel)
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