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Modifying the Federal Tax Treatment of 401(k) Plan 
Contributions: Projected Impact on Participant Account 
Balances  
By Jack VanDerhei, Employee Benefit Research Institute 

Introduction 
Two major proposals have recently emerged that could have an impact on employment-based retirement 
plan designs, specifically 401(k) plans:  

 The National Commission on Fiscal Responsibility and Reform proposal on federal debt reduction, “The 
Moment of Truth,” issued in December 2010. The document puts forth a tax reform plan that would 
modify private-sector retirement plans by capping annual “tax-preferred contributions to [the] lower of 
$20,000 or 20% of income” (page 31). This is often referred to as the “20/20 cap.” 

 A plan (Gale, 2011) that would modify the existing tax treatment of both worker and employer 401(k) 
contributions and introduce a flat-rate refundable credit that serves as a federal matching contribution 
into a retirement savings account. 

Some of the financial projections associated with these proposals have assumed status quo, meaning no 
behavioral changes by either the employers that sponsor 401(k) plans or the workers who participate in them 
if those proposals were to become a reality, and that current rates of worker deferrals, employer matching 
contributions, and plan availability would remain unchanged.   

Previous EBRI research has provided an initial quantification of how these proposals would likely affect 
individual participant retirement savings, by age and income.1 These earlier projections, however, were not 
based on survey evidence of how employers—the sponsors of private-sector 401(k) retirement plans—would 
be likely to react to potential changes in the tax treatment of these contributions, or how those decisions 
might, in turn, affect participant-savings accumulation. Additionally, while those projections incorporated the 
potential impact of the specific provisions of the Gale proposal, they were based on worker responses to 
generic questions about changes to the taxability of 401(k) contributions. 

Integrating new data from plan sponsors, this report provides a perspective on the impact of a scenario 
where the current tax treatment of employer and worker pre-tax contributions was modified such that 
workers would have to pay federal taxes on these amounts currently, rather than on a deferred basis, as 
under current law, and participants would receive an 18 percent government match (as contemplated in the 
Gale proposal).  

Background 
In September 2011, the U.S. Senate Finance Committee held a hearing on “Tax Reform Options: Promoting 
Retirement Security.” One of the primary topics during the hearing was an assessment of the potential 
benefits and consequences that may result from a proposal to modify the federal tax treatment of 401(k) 
plan contributions in exchange for a flat-rate government match. Gale (2011) updated a 2006 analysis by 
Gale, Gruber, and Orszag and analyzed a plan that would change the treatment of retirement saving in three 
ways:2 

“First, unlike the current system, workers’ and firms’ contributions to employer-based 401(k) 
accounts would no longer be excluded from income subject to taxation, contributions to IRAs would 
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no longer be tax-deductible, and any employer contributions to a 401(k) plan would be treated as 
taxable income to the employee (just as current wages are). Second, all qualified employer and 
employee contributions would be eligible for a flat-rate refundable tax credit, given to the employee. 
Third, the credit would be deposited directly into the retirement saving account, as opposed to the 
current deduction, which simply results in a lower tax payment than otherwise.” 

Regarding the proposed tax credit, Gale (2011) reports estimates from the Tax Policy Center for both an      
18 percent credit and a 30 percent credit. The paper includes a distributional analysis of the winners and 
losers under the two versions of the proposal; however, the underlying analysis holds retirement saving 
contributions constant for both employers and participants (page 6). Gale mentions that the proposal “could 
conceivably affect incentives for firms to offer 401(k)s or pensions” (page 7) but concludes that this seems 
unlikely. He also dismisses as likely overstated the concern that the tax credit/matches called for in the 
proposal may discourage employer matches to 401(k) plans, but offers no supporting data for this 
assumption 

These two papers provide an interesting analysis of a proposal with profound public-policy implications. The 
assumptions based on responses (or lack thereof), both from individual workers and the plan sponsors 
themselves, will likely be the focus of serious debate. Moreover, public policy consideration of this proposal 
will undoubtedly be subject to a cost-benefit analysis beyond the assumption that retirement savings 
contributions will remain constant on the part of participants and/or plan sponsors.  

On a cautionary note, it is admittedly very difficult to determine how those workers not currently covered 
and/or participating in a defined contribution plan would react to this set of incentives, and EBRI will continue 
to work with actual participant data to better assess some of the behavioral tendencies of this group. Until 
this type of information is available, it will be quite difficult to fully assess the “benefit” portion of the cost-
benefit analysis suggested above. EBRI did provide an analysis of some of the likely “costs” in terms of 
reduced retirement benefits for those currently in the 401(k) system at a September 2011 Senate Finance 
Committee hearing. However, no information on plan sponsor reaction to the proposal was available at that 
time. Consequently, the 2011 EBRI analysis presented there was based on several alternative scenarios.3 
Moreover, the information used to model potential 401(k) participant reaction to the proposal was limited to 
“an analysis of two new questions from the 21st wave of the Retirement Confidence Survey (RCS) reflecting 
how workers indicated they would likely react if they were no longer allowed to defer retirement savings plan 
contributions from taxable income.”4   

New Survey Analysis 
Plan Sponsors 
In recent months, two surveys have provided additional information on potential responses from plan 
sponsors with respect to this type of proposed modification of the 401(k) system. A survey conducted on 
behalf of The Principal Financial Group (2011) determined that if workers’ ability to deduct any amount of the 
401(k) contribution from taxable income was eliminated, 65 percent of the plan sponsors responding to the 
survey would have less desire to continue offering their 401(k) plan.5  

A separate survey by AllianceBernstein in 2010 provided plan sponsors with the following question and 
potential responses:6 

Suppose U.S. legislation were enacted such that employees were no longer allowed to deduct 
retirement savings plan contributions from their federal taxable income. In addition, suppose that 
the employee had to pay federal income tax on anything an employer contributed to the employee’s 
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retirement savings account in the year it was contributed. In exchange for this modification of the 
current tax incentives, assume the U.S. government would match 18% of whatever was contributed 
to a retirement savings plan. What do you believe would be the most likely change to your plan? 

 No change 
 Terminate our plan 
 Reduce our average employer match 

 1–24% 
 25–49% 
 50–74% 
 75–100% 

 Begin to provide an average fixed contribution 
 Increase a current, average fixed contribution 

 1–24% 
 25–49% 
 50–74% 
 75–100% 

 Don’t know / not sure 
 Other 

 
Responses were obtained from 1,018 plan sponsors grouped into the following size categories based on total 
retirement plan assets:  

1.      <$1 million. 
2.      $1 million–$10 million.  
3.      $10 million–$50 million.  
4.      $50 million–$250 million.  
5.      $250 million–$500 million.  
6.      >$500 million. 

 

Participants 
With respect to potential worker reactions to this proposal, a new set of questions concerning participant 
behavior in response to the specific federal tax modifications proposed in Gale (2011) was included in the 
2012 RCS. Specifically, workers currently contributing to a workplace retirement plan were asked:  

1. Suppose you were no longer allowed to deduct your retirement savings plan contributions for federal 
income tax purposes and that anything your employer contributed to your retirement savings this 
year on your behalf was also treated as part of your taxable income. Suppose the government 
matched 18% of contributions so that for every $100 you or your employer contributed to your 
retirement savings plan this year, the government would contribute $18. What do you think you 
would be most likely to do?7   

a. Stop contributing altogether 
b. Reduce the amount you contribute 
c. Continue to contribute what you do now 
d. Increase the amount you contribute 

 
Follow-up questions were asked of those who indicated they would either increase or decrease the amount 
they currently contribute: 
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2. By about how much do you think you would reduce your contribution?  Would you: 

a. Reduce it by about a quarter 
b. Cut it in half, or 
c. Reduce it by about three-quarters 

 
3. By about how much do you think you would increase your contribution?  Would you increase it by 

about 

a. A quarter 
b. Half 
c. Three-quarters, or 
d. Double it 

Impact on 401(k) Balances at Retirement Age 
This Notes article utilizes the defined contribution participant responses to the RCS questions above, as well 
as the plan sponsor responses to the AllianceBernstein survey, to parameterize the voluntary enrollment 
module of the EBRI-ERF Retirement Security Projection Model® (RSPM)8 in order to estimate the likely impact 
of the proposed federal-tax modifications on projected 401(k) balances at retirement age, assuming the 
modifications took effect immediately.  

Prior to estimating the potential impact on accumulations resulting from 401(k) contribution changes, a set of 
baseline results first needs to be run to determine the likely values if the various tax reform options are not 
imposed on the current 401(k) system. The model used in this article is based on the 401(k) voluntary-
enrollment modules from RSPM.  It is similar in many respects to the one used in Holden and VanDerhei 
(2002) in that it looks only at current 401(k) participants and does not attempt to include eligible 
nonparticipants9 or workers who are currently not eligible.10  However, unlike the 2002 model, this analysis 
assumes no job turnover, withdrawals, or loan defaults.11 

Using the 401(k) voluntary enrollment modules from RSPM, VanDerhei shows in the November 2011 Issue 
Brief that the median real-replacement rates at age 67 from 401(k) balances exclusively for participants 
currently ages 25–29 by income quartiles.12 The values vary from a low of 53 percent for the lowest-income 
quartile to a high of 77 percent for the highest-income quartile.13 The simulated rates of return are explained 
in more detail in VanDerhei and Copeland (2010), but they are based on a stochastic process with a mean 
equity return of 8.9 percent and a mean fixed-income return of 6.3 percent (expressed in nominal terms). 

Age and Salary 
Figure 1 shows the baseline average percentage reductions in 401(k) account balances at Social Security 
normal retirement age due to expected modifications of plan sponsors and participants in reaction to the 
proposal to modify the federal tax treatment of employer and worker contributions for 401(k) plans in 
exchange for an 18 percent match from the federal government, by age and age‐specific salary quartiles. 
The average percentage reductions for the youngest cohort (those currently 26–35) are largest for those in 
the lowest-income quartile (22.2 percent).14 The reductions for the youngest cohort decrease to 13.0 percent 
for those in the second-income quartile and reach a minimum of 6.1 percent for those in the third-income 
quartile. The reductions increase to 10.8 percent for those in the highest-income quartile. 

Measuring the impact on older cohorts (those over age 35) is somewhat problematic in that the values are 
influenced by plan-sponsor and participant reactions to the tax proposal as well as the distribution of tenure 
with the current employer within each age group. For example, if a 401(k) participant in the oldest cohort 
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(those currently 56−65) has recently changed jobs and has a relatively low account balance in his or her 
current 401(k) plan, any reported decrease in contributions would have a much larger impact than it would 
on the same individual (with the same survey response) had that worker not recently changed jobs and had 
a significantly larger 401(k) balance. Therefore, the analysis in this Notes article filters out anyone over age 
35 whose tenure with their current employer is less than their current age minus 30.15 

The average-percentage reductions for the “long-tenure” cohort currently ages 36−45 are again largest for 
those in the lowest-income quartile (24.9 percent). The reductions for this age cohort decrease to 7.2 per-
cent for those in the second-income quartile and then increase to 10.0 percent for those in the third-income 
quartile. The reductions increase to 17.1 percent for those in the highest-income quartile.  

The average-percentage reductions for the “long-tenure” cohort currently ages 46−55 are largest for those in 
the lowest-income quartile (21.1 percent). The reductions for this age cohort decrease to 9.9 percent for 
those in the second-income quartile and then increase to 11.6 percent for those in the third-income quartile. 
The reductions increase to 14.1 percent for those in the highest-income quartile.  

Analysis of the oldest cohort (those currently 56−65) show a marked decrease in the average percentage 
reductions for the “long-tenure” cohort in the lowest-income quartile (12.7 percent), although it should be 
noted that the average reduction will be most muted by previous account balances for 401(k) participants in 
this age group. Moreover, the lowest-income quartile no longer has the largest reduction, as the reduction for 
the second-income quartile is slightly larger at 13.3 percent. The reductions for this age cohort decrease to 
11.4 percent for those in the third-income quartile and then decrease to 8.7 percent for those in the highest-
income quartile.  

Plan Size  
An interesting finding of the AllianceBernstein survey of plan sponsors with respect to potential federal tax 
modifications is the impact of plan size on the expected plan sponsor response. The reasons to expect an 
increased sensitivity by smaller plans to federal tax modifications has previously been documented by 
others.16  However, Figure 2 shows the average percentage reductions in 401(k) account balances at Social 
Security normal retirement age due to expected modifications in response to the proposal to modify the 
federal tax treatment of employer and worker contributions for 401(k) plans in exchange for an 18 percent 
match from the federal government, by plan size and age‐specific salary quartiles for workers currently ages 
26–35.17 For all four income quartiles, the average percentage reduction for plan sponsors in the two smallest 
plan size categories (less than $1 million and $1–$10 million in assets) are more than 1.5 times the value of 
the average percentage reduction for plans sponsors in any of the larger-size categories.  

Sensitivity Analysis 
The baseline results in Figures 1 and 2 were simulated assuming the midpoint value for each category in the 
AllianceBernstein survey. Sensitivity analysis of this assumption is shown in Figures 3 and 4 for the minimum 
reduction in account balances, and in Figures 5 and 6 for the maximum reduction in account balances. The 
average percentage reductions in account value in Figure 3 vary from 3.1 to 19.7 percent (depending on 
income quartile) for 401(k) participants currently 26–35 under the minimum reduction scenario.  Figure 5 
shows that they vary from 8.8 to 24.4 percent (depending on income quartile) for 401(k) participants 
currently 26–35 under the maximum reduction scenario.18 

  



26 35 36 45 46 55 56 65
Lowest income quartile 22.2% 24.9% 21.1% 12.7%
2 13.0% 7.2% 9.9% 13.3%
3 6.1% 10.0% 11.6% 11.4%
Highest income quartile 10.8% 17.1% 14.1% 8.7%
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Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1471, and responses to AllianceBernstein 
(2011) and Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not automatically 
enrolled by modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the part of eligible 
nonparticipants. The simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis assumes no job 
turnover, withdrawals or loan defaults. The full stochastic nature of the model will be included in a future analysis. Results for participants currently 
older than 35 are limited to high-tenure participants as explained in the text. Plan sponsor and participant reactions  to the proposal are explained in 
the text. Employer increases or decreases to contributions are represented by the midpoint of the range denoted on the AllianceBernstein survey.

Figure 1
Simulated Impact of Proposal to Modify the Federal Tax Treatment

of Employer and Employee Contributions for 401(k) Plans In Exchange 
for an 18% Match From the Federal Government, by Age and 

Age specific Salary Quartiles: Midpoint estimates
Assumption for this run: Employer increases or decreases to contributions are

represented by the midpoint of the range denoted on the AllianceBernstein survey

Income Group

A
ve

ra
ge

 P
er

ce
nt

ag
e 

R
ed

uc
tio

ns
 in

 
40

1(
k)

 A
cc

ou
nt

 B
al

an
ce

s 
at

 S
oc

ia
l 

S
ec

ur
ity

 N
or

m
al

 R
et

ire
m

en
t A

ge
 

Lowest income quartile 2 3 Highest income quartile
<1M 36.4% 28.8% 22.8% 26.5%
1 10M 40.1% 32.4% 26.9% 31.5%
10 50M 22.8% 13.7% 7.4% 12.8%
50 250M 20.2% 11.4% 3.3% 8.5%
250 500M 20.2% 10.4% 3.2% 8.3%
>500M 23.5% 12.2% 6.8% 13.1%
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Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1472, and responses to AllianceBernstein (2011) 
and Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not automatically 
enrolled by modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the part of eligible 
nonparticipants. The simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis assumes no job 
turnover, withdrawals or loan defaults. The full stochastic nature of the model will be included in a future analysis.  Plan sponsor and participant reactions  to 
the proposal are explained in the text. Employer increases or decreases to contributions are represented by the midpoint of the range denoted on the 
AllianceBernstein survey.

Figure 2
Simulated Impact of Proposal to Modify the Federal Tax Treatment of 

Employer and Employee Contributions for 401(k) Plans In Exchange for 
an 18% Match From the Federal Government for Employees Currently 26–35, 

by Plan Size and Age specific Salary Quartiles: Midpoint Estimates 

Assumption for this run: Employer increases or decreases to contributions are 
represented by the midpoint of the range denoted on the AllianceBernstein survey
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26 35 36 45 46 55 56 65
Lowest income quartile 19.7% 22.9% 19.7% 11.9%
2 10.2% 4.7% 8.2% 12.3%
3 3.1% 7.7% 10.0% 10.4%
Highest income quartile 8.1% 15.1% 12.7% 7.7%
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Figure 3
Simulated Impact of Proposal to Modify the Federal Tax Treatment of 
Employer and Employee Contributions for 401(k) Plans In Exchange 

for an 18% Match From the Federal Government, by Age and 
Age specific Salary Quartiles: Minimum Impact Estimates

Assumption for this run: Employer increases or decreases to contributions are represented by the 
point of the range denoted on the survey that provides the minimum reduction in account 

Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1474, and responses to AllianceBernstein (2011) and 
Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not automatically enrolled 
by modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the part of eligible nonparticipants. 
The simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis assumes no job turnover, withdrawals or 
loan defaults. The full stochastic nature of the model will be included in a future analysis. Results for participants currently older than 35 are limited to high-
tenure participants as explained in the text. Plan sponsor and participant reactions  to the proposal are explained in the text. Employer increases or decreases 
to contributions are represented by the range location denoted on the AllianceBernstein survey that provides the minimum reduction in balances.
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Lowest income quartile 2 3 Highest income quartile
<$1M 34.9% 27.1% 21.0% 24.8%
$1–10M 38.6% 30.7% 25.0% 29.8%
$10–$40M 20.7% 11.3% 4.8% 10.4%
$50–$250M 17.6% 8.5% 0.1% 5.6%
$250–$500M 17.6% 7.5% 0.1% 5.4%
>$500M 20.9% 9.2% 3.7% 10.2%
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Figure 4
Simulated Impact of Proposal to Modify the Federal Tax Treatment of 

Employer and Employee Contributions for 401(k) Plans In Exchange for an 
18 Percent Match from the Federal Government for Employees Currently 26–35, 

by Plan Size and Age specific Salary Quartiles: Minimum Impact Estimates

Assumption for this run: Employer increases or decreases to contributions are represented by the point 
of the range denoted on the survey that provides the minimum reduction in account balances

Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1472, and responses to AllianceBernstein (2011) and 
Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not automatically enrolled by 
modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the part of eligible nonparticipants. The 
simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis assumes no job turnover, withdrawals or loan 
defaults. The full stochastic nature of the model will be included in a future analysis. Plan sponsor and participant reactions to the proposal are explained in the 
text. Employer increases or decreases to contributions are represented by the range location denoted on the AllianceBernstein survey that provides the minimum 
reduction in balances.
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26-35 36-45 46-55 56-65
Lowest income

quartile 24.4% 26.7% 22.3% 13.3%

2 15.5% 9.4% 11.5% 14.2%
3 8.8% 12.2% 13.1% 12.3%
Highest income

quartile 13.4% 19.0% 15.4% 9.5%
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Figure 5
Simulated Impact of Proposal to Modify the Federal Tax Treatment of 

Employer and Employee Contributions for 401(k) Plans In Exchange for 
an 18 Percent Match from the Federal Government, by Age and 

Age specific Salary Quartiles: Maximum Impact Estimates
Assumption for this run: Employer increases or decreases to contributions are represented by the 
point of the range denoted on the survey that provides the maximum reduction in account balances

Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1474, and responses to AllianceBernstein (2011) and 
Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not automatically enrolled by 
modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the part of eligible nonparticipants. The 
simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis assumes no job turnover, withdrawals or loan 
defaults. The full stochastic nature of the model will be included in a future analysis. Results for participants currently older than 35 are limited to high-tenure 
participants as explained in the text. Plan sponsor and participant reactions  to the proposal are explained in the text. Employer increases or decreases to 
contributions are represented by the range location denoted on the AllianceBernstein survey that provides the maximum reduction in balances.
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Lowest income quartile 2 3 Highest income quartile
<$1M 37.4% 29.9% 24.0% 27.6%
$1–$10M 41.6% 34.1% 28.7% 33.2%
$10–$50M 24.4% 15.5% 9.3% 14.6%
$50–$250M 22.2% 13.7% 5.7% 10.8%
$250–$500M 22.8% 13.3% 6.4% 11.1%
>$500M 26.2% 15.1% 9.9% 15.9%
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Figure 6
Simulated Impact of Proposal to Modify the Federal Tax Treatment of 

Employer and Employee Contributions for 401(k) Plans In Exchange for 
an 18% Match from the Federal Government for Employees Currently 26–35, 
by Plan Size and Age specific Salary Quartiles: Maximum Impact Estimates

Assumption for this run: Employer increases or decreases to contributions are represented by the 
point of the range denoted on the survey that provides the maximum reduction in account balances

Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1472, and responses to AllianceBernstein (2011) and 
Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not automatically enrolled by 
modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the part of eligible nonparticipants. The 
simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis assumes no job turnover, withdrawals or loan 
defaults. The full stochastic nature of the model will be included in a future analysis.  Plan sponsor and participant reactions to the proposal are explained in the 
text. Employer increases or decreases to contributions are represented by the range location denoted on the AllianceBernstein survey that provides the maximum 
reduction in balances.
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Caveats for This Research 
Plan Size 
Given the much larger simulated account balance reductions for smaller plans shown in Figure 2, it is 
important to note that the plan-size distribution used in this simulation model is based on those found in the 
EBRI/Investment Company Institute (ICI) 401(k) database, not the universe of 401(k) plans. Evidence of the 
magnitude of possible statistical bias in this regard can be found in VanDerhei, Holden, Alonso and Bass 
(2011). The third panel of Figure 4 (page 8) in that publication shows the distribution of plans in the 
EBRI/ICI 401(k) database in 2010 vs. 2008 Department of Labor (DOL) Form 5500 for all 401(k) plans and 
suggests an under-representation of small plans for the EBRI/ICI 401(k) database.19 The plan-size variable 
was specified in terms of participants instead of assets, but a similar distribution would be expected in the 
latter case. If this is indeed the case, the RSPM estimates for overall average benefit reductions presented 
here would be expected to be smaller than those that would be evidenced by the full 401(k) universe.  

Automatic Enrollment 
The previous results assumed none of the 401(k) participants were automatically enrolled in these retirement 
plans; instead, they presumed that workers’ rate of contribution after the first year were driven primarily by 
age and income characteristics rather than tenure with the current employer, as they might be in auto-
enrollment plans with an automatic escalation of worker contributions.  

The exclusion of auto-enrollment plans in this analysis was necessary given the current modeling assumption 
of no job change. It would be very difficult to provide an accurate analysis of the average percentage 
reductions in 401(k) balance under auto-enrollment if the plans included an automatic escalation provision. 
For example, if a participant’s contribution rate had already been escalated to 8 percent of compensation at 
one employer, and upon job change was automatically enrolled into another 401(k) plan, would they 
“remember” their current rate of deferral and start deferring in the new plan at that rate, or would their 
contribution rate drop to the default rate of the new plan?  Undoubtedly many 401(k) participants in this 
automatic enrollment situation follow the latter approach. As additional information becomes available on 
workers’ behavioral responses to auto-enrollment, EBRI will update this analysis to provide a more robust 
model. 

Conclusion and Future Work 
In addition to the expansion of the model used above to include 401(k) plans with automatic enrollment, 
EBRI plans to continue conducting research in this area as public policy agendas dictate. It is possible to 
analytically evaluate the change in incentives for an employer to sponsor a qualified retirement plan and/or 
continue a match at the current level (if at all) as a result the proposed federal tax treatment.  However, it is 
essential to supplement this with a detailed set of surveys to increase the understanding of the employer’s 
likely reaction to these changes before attempting to quantify the potential changes in retirement income 
resulting from such a massive shift in incentives.  

This Notes article provides simulation results based on one such survey suggesting that, under the baseline 
assumptions, plan-sponsor modifications combined with plan-participant reactions would result in an average 
percentage reduction in 401(k) balances at Social Security normal retirement age of 6−22 percent for 
workers currently 26–35. Moreover, the simulated values are strongly tied to plan size, with smaller programs 
(those with less than $10 million in assets) showing average participant reductions between 23 and 40 per-
cent (depending on plan size and income quartile).  
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Appendix A: A Brief Chronology of RSPM  
The original version of RSPM was used to analyze the future economic well-being of the retired population at 
the state level. EBRI and the Milbank Memorial Fund, working with the governor of Oregon, set out in the 
late 1990s to see if this situation could be addressed for Oregon. The analysis20 focused primarily on 
simulated retirement wealth with a comparison to ad hoc thresholds for retirement expenditures, but the 
results made it clear that major decisions lie ahead if the state’s population was to have adequate resources 
in retirement. 

Subsequent to the release of the Oregon study, it was decided that the approach could be applied to other 
states as well. Kansas and Massachusetts were chosen as the next states for analysis. Results of the Kansas 
study were presented to the state’s Long-Term Care Services Task Force on July 11, 2002,21 and the results 
of the Massachusetts study were presented on Dec. 1, 2002.22  With the assistance of the Kansas Insurance 
Department, EBRI was able to create Retirement Readiness Ratings based on a full stochastic decumulation 
model that took into account the household’s longevity risk, post-retirement investment risk, and exposure to 
potentially catastrophic nursing-home and home-health-care risks. This was followed by the expansion of 
RSPM and the Retirement Readiness Ratings to a national model and the presentation of the first micro-
simulation retirement-income-adequacy model built in part from administrative 401(k) data at the EBRI 
December 2003 policy forum.23 The basic model was then modified for testimony for the Senate Special 
Committee on Aging in 2004 to quantify the beneficial impact of a mandatory contribution of 5 percent of 
compensation.24  

The first major modification of the model was presented at the EBRI May 2004 policy forum. In an analysis to 
determine the impact of annuitizing defined contribution and IRA balances at retirement age, VanDerhei and 
Copeland, 2004, were able to demonstrate that for a household seeking a 75 percent probability of 
retirement income adequacy, the additional savings that would otherwise need to be set aside each year until 
retirement to achieve this objective would decrease by a median amount of 30 percent. Additional 
refinements were introduced in 2005 to evaluate the impact of purchasing long-term care insurance on 
retirement income adequacy.25 

The model was next used in March of 2006 to evaluate the impact of defined benefit freezes on participants 
by simulating the minimum employer-contribution rate that would be needed to financially indemnify the 
employees for the reduction in their expected retirement income under various rate-of-return assumptions.26 
Later that year, an updated version of the model was developed to enhance the EBRI interactive Ballpark 
E$timate® worksheet by providing Monte Carlo simulations of the necessary replacement rates needed for 
specific probabilities of retirement-income adequacy under alternative-risk-management treatments.27 

RSPM was significantly enhanced for the May 2008 EBRI policy forum by allowing automatic enrollment of 
401(k) participants with the potential for automatic escalation of contributions to be included.28  Additional 
modifications were added in 2009 for a Pension Research Council presentation that involved a winners/losers 
analysis of defined benefit freezes and the enhanced employer contributions to defined contribution plans 
provided at the time the defined benefit plan was frozen.29 

A new subroutine was added to the model to allow simulations of various styles of target-date funds for a 
comparison with participant-directed investments in 2009.30 In April 2010, the model was completely re-
parameterized with 401(k) plan-design parameters for sponsors that have adopted automatic-enrollment 
provisions.31 A completely updated version of the national model was produced for the May 2010 EBRI policy 
forum and used in the July 2010 Issue Brief.32 
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The new model was used to analyze how eligibility for participation in a defined contribution plan impacts 
retirement income adequacy in September 2010.33 It was also used to compute retirement savings shortfalls 
for Baby Boomers and Generation Xers in October 2010.34  

In October 2010 testimony before the Senate Health, Education, Labor and Pensions Committee on “The 
Wobbly Stool: Retirement (In)security in America,” the model was used to analyze the relative importance of 
employer-provided retirement benefits and Social Security.35  

In February 2011, the model was used to analyze the impact of the 2008-2009 crisis in the financial and real 
estate markets on retirement income adequacy.36   

An April 2011 article introduced a new method of analyzing the results from the RSPM.37 Instead of simply 
computing an overall percentage of the simulated life paths in a particular cohort that will not have sufficient 
retirement income to pay for the simulated expenses, the new method computed the percentage of 
households that would meet that requirement more than a specified percentage of times in the simulation. 

As explored in the June 2011 Issue Brief, the RSPM allowed retirement-income adequacy to be assessed at 
retirement ages later than 65.38 

In a July 2011 Notes article39, it provided preliminary evidence of the impact of the “20/20 caps” proposed by 
the National Commission on Fiscal Responsibility and Reform on projected retirement accumulations. 

The August 2011 Notes article40 evaluated the importance of defined benefit plans for households, assuming 
they retire at age 65, while demonstrating the impact of defined benefit plans in achieving retirement income 
adequacy for Baby Boomers and Gen Xers. 

Finally, the September 2011 Senate Finance testimony41 analyzed the potential impact of various types of 
tax-reform options on retirement income adequacy. 

  



Range of Plan Sponsor 
Response

Percentage of 
Family Income Age Cohort

Lowest 
Income 
Quartile

Second 
Income 
Quartile

Third Income 
Quartile

Highest 
Income 
Quartile

midpoint 75% 26–35 18.4% 6.0% 8.6% 13.2%
midpoint 75% 36–45 17.1% 6.8% 16.3% 17.1%
midpoint 75% 46–55 15.1% 9.9% 14.7% 14.1%
midpoint 75% 56–65 11.8% 12.9% 10.2% 8.7%
midpoint 50% 26–35 11.7% 9.0% 14.1% 13.2%
midpoint 50% 36–45 12.3% 16.4% 17.6% 17.1%
midpoint 50% 46–55 12.3% 15.0% 15.0% 14.1%
midpoint 50% 56–65 11.0% 10.9% 9.5% 8.7%

minimum impact 75% 26–35 15.8% 3.0% 5.7% 10.5%
minimum impact 75% 36–45 14.9% 4.3% 14.1% 15.1%
minimum impact 75% 46–55 13.5% 8.2% 13.3% 12.7%
minimum impact 75% 56–65 11.0% 11.9% 9.2% 7.7%
minimum impact 50% 26–35 8.9% 6.1% 11.4% 10.5%
minimum impact 50% 36–45 9.8% 14.2% 15.6% 15.1%
minimum impact 50% 46–55 10.6% 13.5% 13.5% 12.7%
minimum impact 50% 56–65 10.2% 9.8% 8.5% 7.7%
maximum impact 75% 26–35 20.7% 8.8% 11.2% 15.8%
maximum impact 75% 36–45 19.1% 9.1% 18.2% 19.0%
maximum impact 75% 46–55 16.5% 11.5% 16.1% 15.4%
maximum impact 75% 56–65 12.4% 13.8% 11.2% 9.5%
maximum impact 50% 26–35 14.2% 11.6% 16.5% 15.8%
maximum impact 50% 36–45 14.4% 18.3% 19.5% 19.0%
maximum impact 50% 46–55 13.8% 16.5% 16.3% 15.4%
maximum impact 50% 56–65 11.7% 11.9% 10.5% 9.5%

Source: Author's calculations based on results from EBRI Retirement Security Projection Model Versions 1480–1497, and responses to 
AllianceBernstein (2011) and Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence 
Survey.

Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not 
automatically enrolled by modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications on the 
part of eligible nonparticipants. The simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of the analysis 
assumes no job turnover, withdrawals or loan defaults. The full stochastic nature of the model will be included in a future analysis.  Results for 
participants currently older than 35 are limited to high–tenure participants as explained in the text.

Appendix B: Sensitivity Analysis for Figures 1, 3 and 5
Average Reductions in 401(k) Account Balances at Social Security NRAa Due to

Expected Modifications by Plan Sponsors and Participants in Reaction to Modifed Federal 
Tax Treatment of Employer and Employee Contributions to 401(k) Plans, In Exchange for an 18%

Federal Match, by Plan Size and Age‐specific Salary Quartiles for Employees Currently 26–35

a Normal retirement age.
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Range of plan sponsor 
response

Percentage 
of family 
income Plan size

Lowest 
income 
quartile

Second 
income 
quartile

Third income 
quartile

Highest 
income 
quartile

midpoint 75% <1M 33.4% 23.4% 24.2% 28.8%
midpoint 75% 1-10M 37.9% 27.1% 28.5% 33.0%
midpoint 75% 10-50M 16.1% 7.3% 10.2% 14.7%
midpoint 75% 50-250M 15.9% 3.2% 5.7% 11.3%
midpoint 75% 250-500M 16.6% 3.5% 6.6% 11.1%
midpoint 75% >500M 21.0% 7.0% 8.6% 14.7%
midpoint 50% <1M 27.6% 25.6% 28.7% 28.8%
midpoint 50% 1-10M 33.7% 29.0% 32.9% 33.0%
midpoint 50% 10-50M 13.7% 10.7% 15.7% 14.7%
midpoint 50% 50-250M 8.7% 6.0% 11.5% 11.3%
midpoint 50% 250-500M 10.6% 6.4% 11.6% 11.1%
midpoint 50% >500M 14.3% 10.5% 14.6% 14.7%

minimum impact 75% <1M 31.8% 21.6% 22.5% 27.2%
minimum impact 75% 1-10M 36.3% 25.3% 26.7% 31.4%
minimum impact 75% 10-50M 13.8% 4.7% 7.8% 12.4%
minimum impact 75% 50-250M 13.2% 0.0% 2.7% 8.5%
minimum impact 75% 250-500M 13.9% 0.4% 3.6% 8.3%
minimum impact 75% >500M 18.3% 3.8% 5.6% 11.9%
minimum impact 50% <1M 25.8% 23.8% 27.0% 27.2%
minimum impact 50% 1-10M 32.0% 27.2% 31.2% 31.4%
minimum impact 50% 10-50M 11.3% 8.2% 13.4% 12.4%
minimum impact 50% 50-250M 5.7% 2.9% 8.6% 8.5%
minimum impact 50% 250-500M 7.7% 3.4% 8.8% 8.3%
minimum impact 50% >500M 11.3% 7.5% 11.8% 11.9%
maximum impact 75% <1M 34.5% 24.6% 25.4% 29.8%
maximum impact 75% 1-10M 39.5% 29.0% 30.3% 34.7%
maximum impact 75% 10-50M 17.8% 9.2% 12.1% 16.4%
maximum impact 75% 50-250M 18.1% 5.7% 8.1% 13.5%
maximum impact 75% 250-500M 19.3% 6.6% 9.6% 13.9%
maximum impact 75% >500M 23.7% 10.1% 11.7% 17.5%
maximum impact 50% <1M 28.7% 26.7% 29.7% 29.8%
maximum impact 50% 1-10M 35.4% 30.8% 34.6% 34.7%
maximum impact 50% 10-50M 15.5% 12.5% 17.4% 16.4%
maximum impact 50% 50-250M 11.1% 8.4% 13.7% 13.5%
maximum impact 50% 250-500M 13.5% 9.5% 14.5% 13.9%
maximum impact 50% >500M 17.2% 13.6% 17.4% 17.5%

Appendix C: Sensitivity Analysis for Figures 2, 4 and 6
Average Reductions in 401(k) Account Balances at Social Security NRAa Due to

Expected Modifications of Plan Sponsors and Participants in Reaction to Modifed Federal Tax
Treatment of Employer and Employee Contributions to 401(k) Plans, In Exchange for an 18%
Federal Match, by Plan Size and Age‐specific Salary Quartiles for Employees Currently 26−35

Source: Author's calculations based on results from EBRI Retirement Security Projection Model Version 1471, and responses to 
AllianceBernstein (2011) and Employee Benefit Research Institute and Mathew Greenwald & Associates, Inc., 2012 Retirement Confidence 
Survey.
Note: This simulation models only the financial impact of the expected reduction in 401(k) account balances for employees who are not 
automatically enrolled by modifying the behavior of plan sponsors  and participants and does not attempt to assess behavioral modifications 
on the part of eligible nonparticipants. The simulated rates of return are the same as in VanDerhei and Copeland (July 2010). This version of 
the analysis assumes no job turnover, withdrawals or loan defaults. The full stochastic nature of the model will be included in a future 
analysis. Results for participants currently older than 35 are limited to high-tenure participants as explained in the text. Plan sponsor and 
participant reactions  to the proposal are explained in the text. Employer increases or decreases to contributions are represented by the 
midpoint of the range denoted on the AllianceBernstein survey.
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Endnotes 
1 VanDerhei (September 2011). 
2 Gale (2011). 
3 The analysis for the Senate Finance Committee hearing modeled the following scenarios:  

 Employer contributions are modified in such a manner that the total match (employer plus 
government match) remains constant. 

 All plan sponsors drop the plan match, and all employees receive a 30 percent match from the 
government.  

 All plan sponsors drop the plan match, and all employees receive an 18 percent match from the 
government. 

In later EBRI analysis (VanDerhei, November 2011), the following scenarios were added: 

 No plan sponsors drop the plan match, and all employees receive an 18 percent match from the 
government. 

 No plan sponsors drop the plan match, and all employees receive a 30 percent match from the 
government.  

4 VanDerhei (September 2011). The 2011 RCS questions were fielded in January 2011 and therefore did not ask 
401(k) participants about the specific provisions used in the September 2011 Gale proposal. 
5 This survey was conducted online within the United States by Harris Interactive commissioned by the Principal 
Financial Group from May 17– June 17, 2011. It surveyed 798 employee-benefit decision makers for companies 
with three to 1,000 employees that do offer defined contribution retirement plans. These decision makers were 
selected from a Principal Financial Group client list, and their data were not weighted. 
6 A similar question was asked with the 30 percent government match provision suggested in Gale, Gruber, and 
Orszag (2006). 
7 A similar question was asked for a 30 percent government match. However, follow-up information for those 
indicating an increase or decrease in contributions is not available. 
8 Appendix A provides a brief chronology of RSPM. 
9 See Holden and VanDerhei (2005). 
10 See VanDerhei and Copeland (2008). 
11 The full stochastic nature of the model will be included in future analysis. 
12 It is important to note that the annuitized accumulations in this analysis are from 401(k) contributions exclusively 
and do not include projected Social Security retirement benefits. This is in contrast to other EBRI research (e.g., 
VanDerhei and Lucas, November 2010) that includes both components. However, in the previous analysis, the 
experience of all workers (not just those who were currently 401(k) participants) was simulated and job change 
was allowed. 
13 These estimates compare quite favorably to those in Holden and VanDerhei (2002) when the difference between 
nominal and real replacement rates are considered. However, this is to be expected given the assumptions listed 
above (especially the lack of job turnover and therefore the suppression of cashouts prior to retirement). 
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14 Under the baseline assumptions, the average percentage reduction in employee contributions for this group in 
response to the proposal is 14.3 percent. Account balances will also be reduced due to the plan-sponsor reaction. 
15 For example, a 40-year-old participant would need to have a tenure of at least 10 years with the current 
employer to be included in this analysis. Alternative specifications of minimum tenure were used with essentially 
the same results. 
16 See pages 10–11 of Miller (2011) for an example. 
17 Given that Figure 2 is limited to individuals 35 and under, there was no need to include the “long-tenure” filters 
used in Figure 1. 
18 Additional sensitivity analysis is included in Appendices B and C. In the baseline assumptions, the family income 
groupings for the RCS respondent were used to determine the behavioral responses of the 401(k) participant. 
Appendix B provides sensitivity analysis for Figures 1, 3 and 5 assuming that the 401(k) participant’s salary is either 
50 or 75 percent of the family income. Appendix C provides similar sensitivity analysis for Figures 2, 4 and 6.  
19 The EBRI/ICI Participant-Directed Retirement Plan Data Collection Project (the EBRI/ICI 401(k) database) is the 
largest, most representative repository of information about individual 401(k) plan participant accounts. See 
VanDerhei, Holden, Alonso and Bass (2011). 
20 VanDerhei and Copeland (2001). 
21 VanDerhei and Copeland (July 2002). 
22 VanDerhei and Copeland (December 2002). 
23 VanDerhei and Copeland (2003) 
24 VanDerhei (January 2004). 
25 VanDerhei (2005). 
26 VanDerhei (March 2006). 

27 VanDerhei (September 2006) 
28 VanDerhei and Copeland (2008). 
29 Copeland and VanDerhei (2010). 
30 VanDerhei (2009). 
31 VanDerhei (April 2010). 
32 VanDerhei and Copeland (2010). 
33 VanDerhei (September 2010). 
34 VanDerhei (October 2010a). 

35 VanDerhei (October 2010b). 
36 VanDerhei (February 2011). 
37 VanDerhei (April 2011). 
38 VanDerhei and Copeland (June 2011). 
39 VanDerhei (July 2011). 
40 VanDerhei (August 2011). 
41 VanDerhei (September 2011).  
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