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Abstract

This paper presents estimates of the after-tax retirement income effects of
switching, over a whole lifetime, the federal income tax treatment of defined-
contribution (DC) pension plan contributions and withdrawals from the tra-
ditional tax-exempt and taxable to an alternative treatment in which all DC
contributions would be taxable and all DC withdrawals would be tax-exempt.
The estimates are produced using a microsimulation model of lifetime pen-
sion accumulation that contains a federal income tax calculator and a social
security benefit calculator. Two sets of estimates are presented: one in which
income tax thresholds are assumed to be indexed to wages and another in
which thresholds are indexed to prices as under current law. The estimates
suggest that the average effect on after-tax retirement income of this switch
in the federal income tax treatment of DC contributions and withdrawals
would be less than a one percent decrease when tax thresholds are indexed
to wages and slightly more than a two percent increase under current-law
price indexing. The magnitude of the changes rise with lifetime earnings and
there is considerable variation around the average effect especially when tax
thresholds are indexed to prices.

∗This report, which has been produced at the request of the Employee Benefits Security Ad-
ministration (EBSA) under Task 4 of contract DOLJ089327413, does not necessarily reflect the
views of EBSA, its employees, or the Department of Labor.
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1 Introduction

The traditional income tax treatment of defined contribution (DC) pension plan
contributions, investment returns and withdrawals in the United States has been
exempt, exempt and taxable, respectively, which can be denoted as EET. The TEE
alternative treats DC employee and employer contributions, investment returns and
withdrawals as taxable, exempt and exempt, respectively. Note that the income
tax treatment of Roth plans is a hybrid of these two polar treatments: employer
contributions go into one pension account that is EET and employee contributions
go into another account that is TEE.

This report contains estimates of the change in retirement income caused by a
switch from EET federal income tax treatment of DC plans to TEE treatment. The
analysis assumes that people do not change their before-tax contribution amounts
in response to the EET-to-TEE switch, which implies that their after-tax income
remains unchanged during their working years and their after-tax contributions
decline. As a result, in their retirement years under TEE, people have smaller
before-tax withdrawals but those withdrawals are not subject to federal income tax.
The question is whether their after-tax retirement income under the TEE treatment
is higher or lower than under the traditional EET treatment. It is important to
focus on after-tax retirement income from all sources, rather than only income from
DC pensions, because the income tax treatment of pension withdrawals can affect
the income taxation of social security benefits.

This question is addressed by simulating a large sample of people born in 2000
over the course of their lives until they are seventy years old. They experience the
traditional EET treatment in one simulation and the alternative TEE treatment in
another simulation, making the same before-tax DC pension contributions in both
simulations. And both simulations assume exactly the same employer contribution
matching rules and exactly the same individual investment behavior, asset returns,
and income tax treatment of returns on pension investments. The retirement income
implications of the EET-to-TEE switch in the income tax treatment of DC pension
plans can be estimated by comparing after-tax income at age seventy across the two
simulations, which use the same assumptions except for the switch in tax treatment
and the assumed employee behavioral response in contribution behavior.

The next section of the report describes the simulation methods and assumptions
in more detail. Then results are presented for two sets of simulations: one set
assumes that the federal income tax is indexed by a measure of wage growth, the
other set assumes indexing by a measure of price inflation as under current law.
When conducting an analysis with a long time horizon, it is essential to consider
both methods of indexing federal income tax parameters. The current-law policy
of indexing to price inflation generates considerable bracket creep: families moving
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into higher tax brackets over their lifetimes because average wages are assumed
to grow faster than prices in all the simulations. Moving into higher tax brackets
affects contribution behavior under the TEE policy and also affects the calculation of
after-tax retirement income under the EET policy. And finally, there is a conclusion
following the section that presents results for these two income tax indexing schemes.

2 Analysis Methods and Assumptions

The microsimulation model used to generate the estimates presented in this report
is described in the first part of this section. Then the federal income tax module
that is embedded in the microsimulation model is described. The final part of this
section describes the behavioral assumptions used in the simulations.

2.1 Microsimulation Model

The microsimulation analysis is conducted using the PSG models, three seam-
lessly integrated models that work together to produce retirement income esti-
mates: SSASIM generates the macro-demographic and macro-economic environ-
ment in which people live, PENSIM generates a sample of life histories (including
pension accruals and withdrawals from both defined benefit and defined contribu-
tion employer-sponsored pension plans) consistent with the macro environment, and
GEMINI uses the SSASIM macro environment and the PENSIM life histories to
generate annual social security benefits for each person in the sample1. The PSG
models produce aggregate social security estimates that are similar to those in the
annual Trustees Report when using the intermediate-cost assumptions, and that
are also similar to the stochastic assumption results. The employer-sponsored pen-
sion results have been shown to be realistic in a series of validation tests. Over the
past decade, the PSG models have been used by the Government Accountability
Office (GAO), the Social Security Administration (SSA), the Department of Labor
(DOL) and various non-governmental groups, to conduct a broad range of pension
and social security studies.

The 5/1/12 version of the PSG models was used to conduct the analysis reported
here.

1Comprehensive documentation of the PSG models, and results of numerous model validation
tests, are available at the Policy Simulation Group web site <www.polsim.com>.
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2.2 Federal Income/Payroll Tax Module

The PSG models have embedded in them a tax module that permits the calculation
of a family’s federal income and payroll tax liability in any year beginning with
20042. This federal income/payroll tax module, which was developed with the
support of DOL, consists of a tax calculator, imputation equations, and behavioral
parameters. The tax calculator has been validated by comparing detailed output
from NBER TAXSIM3 for 200,000 randomly generated tax units in each year from
2004–2011, resulting in a comparison of 1,600,000 tax units with different family
composition, income amounts, and expense amounts. The imputation equations,
which are estimated with the 2006 IRS/SOI micro public-use data, are used to
impute income amounts and expense amounts that are needed for federal income tax
calculations, but are not simulated by the PSG models. The behavioral parameters
are calibrated to produce historically plausible results for legal non-filing and for
take-up among those who are eligible for the nonrefundable saver’s credit that is
part of current-law federal income tax policy.

In a validation exercise that jointly tests the tax module imputation equations,
simulated social security disability insurance (DI) benefits and other model simu-
lated income, the PSG models produce an estimate of the aggregate revenue gener-
ated in 2004 by the federal income taxation of DI benefits, and transferred to the
DI trust fund, that is very close to the actual dollar amount.

2.3 Behavioral Assumptions

The macro-demographic and macro-economic assumptions used in this analysis are
the same as the intermediate-cost assumptions of the 2011 OASDI Trustees Report4.
The employer plan offering and employee behavioral assumptions in PENSIM are
the 2011 baseline assumptions concerning the characteristic of pension plans offered
by employers and the participation, contribution, rollover and withdrawal behavior
of employees with regards to DC pension plans. The baseline employer contribution
matching rules are assumed to be unchanged in this analysis. The baseline with-
drawal behavior is for individuals to convert at retirement all their pension account
balances into an immediate life annuity, which is not inflation indexed, at prices
that ensure the solvency of the annuity provider. Married individuals are assumed
to buy joint-and-one-half-survivor annuities; unmarried individuals are assumed to

2Documentation of the tax module, as well as validation test results, are in Chapter 7 of the
PENSIM Overview, which is available at <www.polsim.com/doc/overview.pdf>.

3The comparisons are generated by Internet TAXSIM (v9) using the 56 1 optional tax plan
via <www.nber.org/∼taxsim/taxsim-calc9>.

4The 2011 OASDI Trustees Report is available at <www.ssa.gov/OACT/TR/2011>.
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buy single-life annuities. These and other behavioral assumptions are made for an-
alytical convenience; they are not predictions of what behavior would be like if such
a tax reform were actually enacted.

The switch from EET to TEE income tax treatment of DC pension plans is
assumed to occur in 2012, before the sample individuals born in 2000 (and their
spouses, who can be as many as nine years younger or older than sample individuals)
begin their work careers. As explained above, the analysis assumes that individuals
adjust their DC contributions so that before-tax contributions, and therefore, after-
tax family income when working, are the same in the EET and TEE simulations.
This behavioral response to the switch from EET to TEE is implemented in the
following way: after-tax employee contributions in the TEE simulation are adjusted
so that the sum of the after-tax DC contributions and federal income tax liability are
equal to that same sum in the EET simulation. This adjustment is done separately
for each family in each year that a family member has DC contributions. This
method ensures that all the income tax ramifications of including DC contributions
in adjusted gross income are taken into account.

Finding the appropriate adjustment factor for each family year is an iterative
process that begins with two TEE simulation runs: one that assumes a multiplica-
tive adjustment factor of zero (which implies no employee contributions) and a
second that assumes a multiplicative adjustment factor of one (which implies after-
tax employee contributions equal to those in the EET simulation). These two runs
bracket the desired multiplicative adjustment factor and a simple bisection method
halves the width of the bracket with each iteration. A sufficiently narrow bracket
finds the desired factor, which ensures that the sum of total after-tax contributions
and federal income tax liability for each family year is the same in the TEE simula-
tion as in the EET simulation. Given the sample size used in this analysis, nearly
1.9 million adjustment factors are computed in each iteration. The iterative process
finds the desired adjustment factors for all family years after fourteen iterations,
including the first two bracketing iterations.

When this process of finding appropriate employee contribution adjustment fac-
tors was first completed, the results showed that some people did not have sufficient
flexibility in their employee contributions to make the TEE sum equal to the EET
sum. Some of these people had money-purchase DC plans with either no or fixed
employee contribution rates, but most of these people had profit-sharing DC plans
in which most, if not all, of the total contribution is made by the employer. This
group of people with inflexible employee contributions is small relative to the group
with the more common savings-and-thrift DC plans — plans that are often casu-
ally referred to as 401(k) plans. In order to implement fully the assumed employee
contribution response to the EET-to-TEE switch, the analysis described in this re-
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port assumes that people who are simulated to be eligible for money-purchase plans
(about three percent of all DC eligibles at age fifty) or profit-sharing plans (about
twenty-one percent of all DC eligibles at age fifty) under the baseline PENSIM
assumptions are in this study assumed to be covered by a savings-and-thrift plan.

In addition, a relatively small number of participants in savings-and-thrift plans
(about eight percent of participants at age fifty in that kind of DC plan) are sim-
ulated under the baseline assumptions to be default participants in plans with au-
tomatic enrollment provisions. In order to implement fully the assumed employee
contribution response to the EET-to-TEE switch, the analysis described in this
report assumes that all savings-and-thrift plan participants immediately become
active participants rather than spending some time as default participants under
the plan’s automatic enrollment provisions.

These modifications in the baseline PENSIM assumptions eliminate situations
in which families with inflexible employee contributions cannot stabilize their after-
tax family income when DC contributions become taxable. If these people were
not assumed to have flexible employee contributions, the results of the analysis
would show the EET-to-TEE switch generating large gains in after-tax retirement
income for some people, and these large retirement income gains would be caused
primarily by the fact that they were forced to reduce after-tax income during their
working years. And furthermore, these people would be predominantly in higher in-
come groups because of the relatively high prevalence of profit-sharing plans among
highly-paid professional workers.

3 Analysis Results

The analysis is conducted using a simulated sample of individuals born in 2000,
whose spouses are born between 1991 and 2009. The simulated sample of individ-
uals is two percent of the actual size of the 2000 birth cohort. Tabulations of the
retirement income of this sample are restricted to those in the simulated sample
who (1) are alive at age seventy, (2) have not emigrated before age seventy, and (3)
have either (a) been native-born or (b) immigrated before age twenty-five and are
documented by age seventy. This age-seventy tabulation sample contains 72,818
individuals from the 2000 birth cohort, a number that does not include the current
or previous spouses of these individuals.

This tabulation sample is divided into lifetime earnings quintiles using a statistic
computed for each individual in the sample. That statistic is the present value of
annual before-tax earnings, where earnings in each year is the sum of the sample
individual’s earnings that year and (if present that year) the individual’s spouse’s
earnings, all divided by the number of adult equivalents present in the individual’s
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family that year. The adult equivalent formula takes into account both economies
of family size and the adult-child composition of the family5.

The after-tax retirement income concept used in this analysis includes family
earnings, social security benefits, employer-sponsored pension benefits and with-
drawals, plus other income imputed by the income tax module (qualified dividends,
other investment income, business income and unemployment compensation), mi-
nus federal income taxes and the employee portion of payroll taxes, and is adjusted
for the number of adult equivalents in the family.

3.1 Results from a Simple Example

Before describing the microsimulation results, it will be helpful to consider a very
simple example in order to clarify our expectations concerning the results. Consider
an individual who works one year and contributes to a DC pension plan that year,
and then retires for one year after receiving one year of investment returns on
the contribution. The middle two columns in Table 1 show that the EET and TEE
income tax treatments produce the same after-tax pension withdrawal in retirement
if the income tax rate on withdrawals during retirement is the same as the income
tax rate on contributions when working.

When the income tax rate is lower in retirement than when working (as in the
left-hand pair of columns in Table 1), after-tax withdrawals are higher under EET
than under TEE. And when the income tax rate is higher in retirement than when
working (as in the right-hand pair of columns), after-tax withdrawals are lower
under EET than under TEE.

3.2 Income Tax Indexing

The microsimulation results are presented below, first for the federal income tax
indexed to wage growth (to prevent bracket creep in the long run), and second
for the federal income tax indexed to price inflation as prescribed by current law.
The simulated Social Security Administration average wage index (AWI) is used for
wage indexing and the simulated CPI is used for price indexing.

In both the AWI-indexed and CPI-indexed cases, only the income tax param-
eters that are indexed under current law are indexed. The one exception to this
rule is that AMT parameters are indexed in this analysis. The thresholds for the
income taxation of social security benefits are never indexed, which is what current
law prescribes. The bracket structure and income tax rates are projected unchanged

5The adult-equivalent formula is described in Citro and Michael (eds.), Measuring Poverty: A
New Approach, Washington, DC: National Academy Press, 1995, pp. 161–162. The analysis sets
both the formula parameters to 0.7 as recommended by the National Academy panel.
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Table 1: DC pension plan example with 20% tax rate on contributions and different
tax rates on withdrawals.

Tax Rate on Withdrawal: 10% 20% 30%
Income Tax Treatment: EET TEE EET TEE EET TEE
DC contribution:
before-tax amount 1000 1000 1000 1000 1000 1000
taxes paid at 20% 0 200 0 200 0 200
after-tax amount 1000 800 1000 800 1000 800
DC return:
return from 5% rate 50 40 50 40 50 40
DC withdrawal:
before-tax amount 1050 840 1050 840 1050 840
taxes paid on withdrawal 105 0 210 0 315 0
after-tax amount 945 840 840 840 735 840

from their 2010 values. This means that the top regular rate is 35% and the top
AMT rate is 28% in all years of the simulations. The dollar amounts that limit DC
pension plan contributions are always indexed using the CPI as prescribed under
current law.

The higher income tax rates in the CPI-indexed situation, in comparison with
the lower rates in the AWI-indexed situation, can be viewed as an example of
an income tax rate increase. It is, after all, the prospect of an income tax rate
increase that often focuses attention on the issue of the after-tax retirement income
consequences of EET versus TEE tax treatment of DC pension plans.

3.3 Estimates Assuming Income Tax is AWI-Indexed

Aggregate estimates are presented first and then distributional estimates. The
aggregate estimates show the average impact of the EET-to-TEE switch taking
into account differences in lifetime income and tax rate patterns among families.
The distributional estimates show how much variation around the average impact
there is among families. Both aggregate and distributional estimates are presented
both for the whole sample and for lifetime earnings quintiles.

Aggregate Estimates. The aggregate dollar effects at age seventy on before-tax
DC pension withdrawals, federal income tax liability and after-tax income, caused
by a switch from EET to TEE federal income tax treatment of DC pension plans,
when the federal income tax is assumed to be indexed to wage growth, are shown
in Table 2. (Note that the EET share statistics can be used as weights to aggregate
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Table 2: Effects at age 70 for whole sample and lifetime earnings quintiles caused by
switch from EET to TEE income tax treatment of DC plans when federal income
tax is AWI-indexed.

Whole Lifetime Earnings Quintile (Q1=lo,Q5=hi)
Statistic Sample Q1 Q2 Q3 Q4 Q5
Before-tax DC pension withdrawals ($-weighted):
percent change –25.1% –11.7% –15.8% –20.4% –25.6% –28.2%
change share 100.0% 1.2% 4.5% 12.0% 27.6% 54.7%
EET share 100.0% 2.6% 7.1% 14.8% 27.0% 48.6%
Federal income tax liability ($-weighted):
percent change –12.7% –1.3% –3.6% –8.2% –14.2% –20.2%
change share 100.0% 0.9% 3.9% 11.4% 26.5% 57.4%
EET share 100.0% 8.7% 13.5% 17.7% 23.9% 36.2%
Implied income tax rate on DC pension withdrawals:
$-weighted rate 15.6% 5.4% 8.5% 12.1% 15.6% 18.7%
Total after-tax income ($-weighted):
percent change –0.4% –0.1% –0.2% –0.3% –0.5% –0.5%
change share 100.0% 3.8% 8.8% 16.0% 30.8% 40.7%
EET share 100.0% 11.0% 15.0% 19.5% 23.7% 30.8%

Source: Author’s tabulation of a two-percent sample of the 2000 birth cohort, which contains
72,818 sample individuals in 2070, generated by the PSG models using the IT-109?.rsf run speci-
fication files. Share percents may not add to 100.0 because of rounding.

the quintile percentage changes into the whole sample percent change.)
The top panel of the table shows that before-tax DC pension withdrawals decline

by 25.1% for all the families in the sample, with the decline percentage increasing
steadily from 11.7% for the lowest lifetime earnings quintile to 28.2% for the highest
quintile. Nearly fifty-five percent of the aggregate decline is experienced by the
top quintile, which is not surprising given that the individuals in the top quintile
have nearly forty-nine percent of before-tax DC pension withdrawals in the EET
situation and that they generally experience higher income tax rates during their
working years than do individuals in other lifetime earnings quintiles.

The second panel of Table 2 shows that the EET-to-TEE switch causes the
aggregate federal income tax liability of the whole sample at age seventy to decline
by 12.7%, with the magnitude of the decline rising steadily from 1.3% for the
lowest quintile to 20.2% for the highest lifetime earnings quintile. Again, much of
this decline in tax liability — over fifty-seven percent — is experienced by the top
lifetime earnings quintile.
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The third panel of the table shows the effective income tax rate that would be
paid on the TEE withdrawals if they were to be made taxable at age seventy. This
hypothetical situation is used to estimate the extra federal income tax liability that
would be owed if DC pension withdrawals were taxable income at age seventy. The
overall rate is 15.6% with the quintile rates rising from 5.4% to 18.7%.

The bottom panel of Table 2 shows that the EET-to-TEE switch causes a small
decline in after-tax retirement income. The decline is 0.4% for the whole sample
with the declines for the quintiles rising from 0.1% for the lowest to 0.5% for the
top two lifetime earnings quintiles. These results show that income tax rates on
contributions made during working years average somewhat higher than income tax
rates on withdrawals at age seventy. Given these relative income tax rates, after-
tax income in retirement is only slightly lower after the switch from EET to TEE
income tax treatment of DC pensions.

Distributional Estimates. Given the quite small declines in average after-tax
retirement income seen in the aggregate estimates, it is important to examine dis-
tributional estimates to see if there are groups whose experience differs substantially
from the average.

The distribution of the sample with regards to their percentage change in before-
tax DC pension withdrawals and after-tax income at age seventy is shown in Table 3.
The distributions are tabulated excluding those families who have no DC pension
withdrawals at age seventy as indicated in the bottom panel of the table. Overall
18.2% of families have no DC pension withdrawals in the EET situation, with the
incidence of no withdrawals declining steadily from 34.6% in the bottom lifetime
earnings quintile to 8.6% in the top quintile. Given that less than half of all em-
ployees have a DC pension plan in any given year, these estimates may seem too
low. The incidence of zero DC benefits is relatively low because this is a lifetime
family concept. This means that, in order for someone to have no DC withdrawals
at age seventy, no one currently in their family, and no deceased spouse, ever made
a single contribution to a DC plan and rolled over the account balance at job end.

Among those families with some DC pension withdrawals at age seventy, the
distribution of percentage reductions in before-tax DC pension withdrawals vary
across the lifetime earnings quintiles in a predictable way given the higher income
tax rates faced on average over a working career by higher earners. The results
in Table 3 also show that while most families (63% overall) experience a decrease
in after-tax retirement income, there is a large minority of families (32%) that
experience a small zero-to-two percent increase and a small group of families (5%)
that experience a somewhat larger two-to-six percent increase in after-tax retirement
income. At the other extreme, 10% of families experience an after-tax retirement
income decline of more than four percent.
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Table 3: Distribution of percentage change at age 70 for whole sample and lifetime
earnings quintiles caused by switch from EET to TEE income tax treatment of DC
plans for those with positive EET DC pension withdrawals when federal income
tax is AWI-indexed.

Whole Lifetime Earnings Quintile
Sample Q1 Q2 Q3 Q4 Q5

Before-tax DC pension withdrawals:
below –30% 11 2 2 5 14 27
–30% up to –25% 20 1 2 10 31 48
–25% up to –20% 17 3 7 23 32 16
–20% up to –15% 19 12 27 35 16 5
–15% up to –10% 20 35 46 21 4 2
–10% up to –5% 6 23 8 3 1 1
–5% and above 7 25 7 3 2 1
Total after-tax income:
below –4% 10 2 5 8 13 17
–4% up to –2% 12 7 12 14 14 13
–2% up to 0% 41 59 48 37 34 31
0% up to +2% 32 32 34 38 32 26
+2% up to +4% 4 0 1 3 5 8
+4% up to +6% 1 0 0 0 1 3
+6% up to +8% 0 0 0 0 0 1
+8% and above 0 0 0 0 0 1
Percent with zero EET DC pension withdrawals
who are excluded from the above distributions:

18.2 34.6 20.8 15.3 11.6 8.6

Source: Author’s tabulation of a two-percent sample of the 2000 birth cohort, which contains
72,818 sample individuals in 2070, generated by the PSG models using the IT-109?.rsf run speci-
fication files. Distribution percents may not add to 100 because of rounding.
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3.4 Estimates Assuming Income Tax is CPI-Indexed

Now consider the estimated results when the federal income tax is indexed to price
inflation using the CPI as prescribed in current law. Over the lifetime of individuals
born in 2000, CPI indexing will cause the bracket thresholds to grow at a slower
rate than family earnings, because real wages are assumed to rise in the simula-
tions. This bracket creep will generate an increase in income tax rates even though
the legislated rates are assumed in this analysis to be unchanged from their 2010
values. The CPI-indexed results can be viewed, relative to the AWI-indexed results
presented above, as representing the effects of the EET-to-TEE switch in the tax
treatment of DC pensions when income tax rates are much higher in retirement
than during people’s working years. Aggregate estimates are presented first and
then distributional estimates.

Aggregate Estimates. The aggregate dollar effects at age seventy on before-tax
DC pension withdrawals, federal income tax liability and after-tax income, caused
by a switch from EET to TEE federal income tax treatment of DC pension plans,
when the federal income tax is assumed to be indexed to price inflation, are shown
in Table 4. (As in Table 2, the EET share statistics can be used as weights to
aggregate the quintile percentage changes into the whole sample percent change.)

The third panel of the table shows the effective income tax rate that would
be paid on the TEE withdrawals if they were made taxable at age seventy. The
cumulative effect of sixty years of bracket creep is clear: the overall effective federal
income tax rate is 35.9% with the quintile rates rising from 25.1% for the bottom
lifetime earnings quintile to 37.8% for the second to the top quintile and then down
to 35.4% for the top quintile.

How can these effective tax rates on DC pension withdrawals be higher than the
highest (35% regular and 28% AMT) legislated marginal rates? The answer can be
found in the rules that govern the federal income taxation of social security benefits.
For many families retirement income consists mostly of social security benefits, DC
pension withdrawals and some interest income. If pension withdrawals are exempt
from income taxation, many of these families will have none of their social security
benefits included in adjusted gross income. But if pension withdrawals are taxed,
many of these families would have some part of their social security benefits included
in adjusted gross income, raising their effective tax rate above the legislated tax rate
in their tax bracket.

Consider an elderly couple who has $24,000 in interest income, $12,000 in social
security benefits and $10,000 in DC pension withdrawals in 2011. If DC pension
withdrawals are exempt, the couple’s adjusted gross income is $24,000 (because
no social security benefits are included), taxable income is $2,700 and their federal
income tax liability is $270 because they are in the 10% tax bracket. If, on the other
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Table 4: Effects at age 70 for whole sample and lifetime earnings quintiles caused by
switch from EET to TEE income tax treatment of DC plans when federal income
tax is CPI-indexed.

Whole Lifetime Earnings Quintile (Q1=lo,Q5=hi)
Statistic Sample Q1 Q2 Q3 Q4 Q5
Before-tax DC pension withdrawals ($-weighted):
percent change –28.3% –21.8% –26.5% –28.4% –28.8% –28.5%
change share 100.0% 2.0% 6.6% 14.9% 27.5% 49.0%
EET share 100.0% 2.6% 7.0% 14.8% 27.0% 48.6%
Federal income tax liability ($-weighted):
percent change –17.8% –4.1% –9.2% –15.3% –20.3% –23.7%
change share 100.0% 1.9% 6.9% 15.7% 28.4% 47.1%
EET share 100.0% 8.4% 13.3% 18.3% 24.8% 35.3%
Implied income tax rate on DC pension withdrawals:
$-weighted rate 35.9% 25.1% 33.2% 37.3% 37.8% 35.4%
Total after-tax income ($-weighted):
percent change +2.1% +0.3% +1.0% +1.8% +2.7% +3.0%
change share 100.0% 1.7% 7.2% 17.1% 30.1% 44.0%
EET share 100.0% 11.3% 15.2% 19.5% 23.5% 30.4%

Source: Author’s tabulation of a two-percent sample of the 2000 birth cohort, which contains
72,818 sample individuals in 2070, generated by the PSG models using the IT-105?.rsf run speci-
fication files. Share percents may not add to 100.0 because of rounding.

hand, pension withdrawals are taxable, the couple’s adjusted gross income is $38,000
(because $4,000 of social security benefits are included in adjusted gross income
along with the $34,000 in interest and pension withdrawals), taxable income is
$16,700 and their tax liability is $1,670 because they are still in the 10% tax bracket.
The effective tax rate on their pension withdrawals is 14% (= (1670− 270)/10000),
which is well above the 10% rate in their income tax bracket.

The top panel of Table 4 shows that before-tax DC pension withdrawals decline
by 28.3% for all the families in the sample, with the decline percentage increasing
steadily from 21.8% for the lowest lifetime earnings quintile to 28.8% for the next
to the highest quintile and then dropping slightly to 28.5% for the highest quintile.
The drop-off in the decline for the top quintile is probably because a higher fraction
of that quintile is subject to the AMT marginal tax rate, which is lower than the
two highest regular marginal tax rates. Notice that the CPI-indexed bracket creep
causes the overall decline in before-tax DC pension withdrawals — caused by the
decline in after-tax DC contributions — to be larger than when the income tax
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is AWI-indexed (28.3% versus 25.1%). This decline in after-tax contributions —
and therefore, before-tax withdrawals — is the mechanical result of the interaction
between the higher income tax rates and the analytical assumption that before-tax
contributions are unchanged.

The second panel of the table shows that the EET-to-TEE switch causes the
aggregate federal income tax liability of the whole sample at age seventy to decline
by 17.8%.

The bottom panel of Table 4 shows that the EET-to-TEE switch causes an
increase in after-tax retirement income. The rise is 2.1% for the whole sample
with the increases for the quintiles rising from 0.3% for the bottom to 3.0% for
the top lifetime earnings quintiles. These results show that income tax rates on
contributions made during working years average somewhat lower than income tax
rates on withdrawals at age seventy. Given these relative income tax rates, after-
tax income in retirement is higher after the switch from EET to TEE income tax
treatment of DC pensions.

Distributional Estimates. The distribution of the sample with regards to their
percentage change in before-tax DC pension withdrawals and after-tax income at
age seventy is shown in Table 5. The distributions are tabulated excluding those
families who have no DC pension withdrawals at age seventy as indicated in the bot-
tom panel of the table. Overall 18.4% of families have no DC pension withdrawals
in the EET situation, with the incidence of no withdrawals declining steadily from
34.7% in the bottom lifetime earnings quintile to 8.7% in the top quintile.

These no-DC-withdrawal prevalence estimates are slightly higher than the cor-
responding estimates in Table 3 where the income tax is indexed to wage growth.
Why is there a difference between these two sets of statistics? The answer is that
some families receive larger nonrefundable saver’s credits under the AWI-indexed
income tax than under the CPI-indexed income tax (because some saver’s credit
adjusted gross income thresholds are indexed). These larger saver’s credits lead to
some higher DC pension account balances at job end, which lead to some higher
rollover probabilities, and therefore, fewer cash-outs of retirement assets, which lead
to a few more families having positive DC pension withdrawals in retirement.

Among those families with some DC pension withdrawals at age seventy in
Table 5, the distribution of percentage reductions in before-tax DC pension with-
drawals vary across the lifetime earnings quintiles to a lesser degree than when the
income tax is indexed to wage growth in Table 3. This is to be expected because
the bracket creep under CPI indexing pushes families into higher tax brackets than
they would be in under AWI indexing.

The results in Table 5 also show that only a minority of families (22% overall)
experience a decrease in after-tax retirement income, while a large number of fam-
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Table 5: Distribution of percentage change at age 70 for whole sample and lifetime
earnings quintiles caused by switch from EET to TEE income tax treatment of DC
plans for those with positive EET DC pension withdrawals when federal income
tax is CPI-indexed.

Whole Lifetime Earnings Quintile
Sample Q1 Q2 Q3 Q4 Q5

Before-tax DC pension withdrawals:
below –30% 25 11 23 28 29 29
–30% up to –25% 42 18 33 47 54 53
–25% up to –20% 15 19 21 14 11 11
–20% up to –15% 7 17 11 5 3 3
–15% up to –10% 4 13 5 2 1 2
–10% up to –5% 2 7 2 1 1 1
–5% and above 4 14 5 3 1 1
Total after-tax income:
below –4% 4 4 4 4 4 4
–4% up to –2% 4 7 6 4 3 2
–2% up to 0% 14 31 17 10 8 10
0% up to +2% 31 40 37 33 27 21
+2% up to +4% 13 9 13 13 13 13
+4% up to +6% 8 4 8 9 9 10
+6% up to +8% 6 2 5 6 7 8
+8% and above 20 3 10 21 29 32
Percent with zero EET DC pension withdrawals
who are excluded from the above distributions:

18.4 34.7 21.1 15.7 11.9 8.7

Source: Author’s tabulation of a two-percent sample of the 2000 birth cohort, which contains
72,818 sample individuals in 2070, generated by the PSG models using the IT-105?.rsf run speci-
fication files. Distribution percents may not add to 100 because of rounding.

15



ilies experience an increase: 44% experience a zero-to-four percent increase, 14%
experience a four-to-eight percent increase, and overall 20% experience an increase
in after-tax retirement income of more than eight percent. The percent of families
experiencing a large increase (eight percent or more) in after-tax retirement income
rises from 3% in the bottom quintile to 32% in the top lifetime earnings quintile.

4 Conclusion

The microsimulation estimates presented above confirm that the effect on after-tax
retirement income of a switch from EET to TEE tax treatment of DC pensions is
quite sensitive to assumptions about the level of federal income tax rates during a
individual’s working years versus rates during retirement years. The estimates also
confirm what would be expected about the distributional effects of such a switch in
the income tax treatment of DC pensions, namely that the highest lifetime earners
experience the largest after-tax retirement income effects not only because they
accumulate a disproportionate share of DC pension assets but also because they
are likely to be in higher income tax brackets.

One finding from this analysis that may surprise some readers is that the per-
centage changes in after-tax retirement income caused by the EET-to-TEE switch
are often relatively small in magnitude.

The small magnitude of percentage changes in after-tax retirement income when
the income tax is indexed to wage growth is largely due to the fact that income tax
rates during working years are roughly the same as during retirement years. This is
exactly the result one would expect given the simple example presented in Table 1.

The results when the income tax is indexed to price inflation, which causes a
substantial increase in income tax rates via bracket creep over the analysis sample’s
lifetime, are more surprising. The rise in income tax rates induced by long-run
price indexing is large: the implied income tax rate on pension withdrawals in 2070
averages 35.9% in comparison to 15.6% when the income tax is indexed to wage
growth. But this large increase in income tax rates causes the percentage change
in after-tax retirement income for the whole sample to change only from –0.4% in
Table 2 to +2.1% in Table 4. There are several reasons why this substantial rise in
income tax rates produces only modest changes in after-tax retirement income.

For families in the lower lifetime earnings quintiles, social security benefits, which
in this analysis are assumed to be “promised benefits” (that is, benefits calcu-
lated using the current-law benefit formula), constitute a relatively large fraction
of before-tax retirement income. This means that even large percentage changes
in DC pension withdrawals will translate into only a modest percentage change in
total retirement income.
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And for families in the higher lifetime earnings quintiles, DC pension with-
drawals are a more important source of retirement income, but these families are
also more likely to have defined-benefit pension plan benefits, whose income tax
treatment is assumed to be unchanged in this analysis, and more likely to have
non-pension investment income. These other sources of retirement income mean
that for many families with higher lifetime earnings even large percentage changes
in DC pension withdrawals will translate into a much smaller percentage change
in total retirement income. It is likely that the bimodal distribution of percent-
age changes in after-tax retirement income seen in Table 5 for the top two lifetime
earnings quintiles is caused by income composition differences. Families that have
substantial defined pension benefits or substantial investment income are likely to
be concentrated among the forty-some percent who experience a percentage change
in after-tax retirement income in the –2% to +4% range, while families that have
little or no investment income or defined pension benefits, and therefore, rely more
heavily on DC pension withdrawals, are likely to be concentrated among the thirty-
some percent who experience a percentage increase in after-tax retirement income
of 8% or more.
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