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t oday, many americans  
who participate in employer-spon-

sored retirement plans will have the 

largest portion of their employer-provided re-

tirement income delivered through defined 

contribution (DC) plans. The relative num-

ber of DC plans delivering the primary source 

of employer-sponsored retirement income is 

increasing each year. 

The goal of any retirement system is to provide 

adequate resources to replace income before 

retirement for the period of retirement. The 

reasons why the funds may not be adequate 

include:

•	 Not saving enough money;

•	  Inadequate investment returns and 

poor investment strategy;

•	  Leakage—using funds too early, pos-

sibly as a result of cashing out savings 

as participants change employers, tak-

ing loans and not repaying them, or re-

questing hardship distributions;

•	  Premature death of the employee, 

leaving the family without adequate 

funds for retirement;

•	 Disability before retirement;

•	 Early retirement;

•	  Outliving retirement resources because 

they are used too quickly;

•	  Job changes, which disrupt the program 

of retirement savings; and

•	 Period of unemployment.

Some of these risks can be dealt with through 

DC plans, whereas others may require  

SeSSion 79 at the 2010 SoA AnnuAl meeting focused 
on the risks of retirement and how those risks impact attaining a  
secure retirement in a defined contribution world. This article is 
based on the content of that session.
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interventions or actions outside of the plan. 

It is important to recognize that in a DC en-

vironment, the plan is a part of the path to 

retirement security, but it may need to be 

supplemented by other risk protection and 

actions outside of the plan.

Where do We sTand Today?
At the majority of larger companies, we have 

seen a major shift from defined benefit (DB) 

plans as the primary employer-provided re-

tirement vehicle to DC plans playing this role. 

Hewitt Associates’ Real Deal 2010 Study1 ana-

lyzed the retirement savings of 2.1 million ac-

tive employees who were eligible for 401(k) 

plans. This study estimated that retirement re-

sources from the DC plan (if no DB plan) and 

other savings would need to equal 11 times 

pay at age 65 to be on track for an adequate 

retirement. Based on actual savings behavior 

and the provisions of these plans, only one in 

five employees was projected to be on track 

at age 65. The average shortfall for those who 

are not on track was 2.4 times pay at age 65. 

To eliminate or reduce the shortfall, employ-

ees will need higher levels of savings and/or 

later retirement. (Of course this group is bet-

ter off than nearly half of American workers 

who have no employer-sponsored support 

for retirement. In addition, the Hewitt data 

may overstate savings further as it captures 

only large employer plans which tend to of-

fer higher benefits than smaller employers.)

For workers who are likely to come up short 

in retirement savings, they may say that they 

intend simply to work longer, yet they do 

not seem to have a good financial grasp of 

the implications of doing so. The Society of 

Actuaries Retirement Risk Surveys ask about 

the implications of working three years longer 

and several different kinds of impacts. Other 

than the need for health care benefits, the un-

derstanding of the issues seems very limited. 

Although there is an increased perspective on 

working longer, about four in 10 employees 

end up retiring earlier than planned, often 

due to job loss, poor health or family mem-

bers needing care.2

The retirement savings gap is even larger for 

women because they are expected to live lon-

ger. The average 2.4 times pay gap at age 65 

breaks down as  3.1 times pay for women and 

1.8 times pay for men in the study. Other contrib-

uting factors to the greater gap for women are 

women tend to receive lower pay, spend fewer 

years in the labor force, save a lower percentage 

of pay, and invest more conservatively.

Social Security benefits provide the floor re-

tirement benefit for nearly all Americans. 

Hewitt estimated that these benefits are worth 

4.7 times pay at age 65 for the average partici-

pant in the Real Deal study.

Social Security is the only form of retirement 

income received by about four in 10 older 

women, and, for many, makes up more than 

half of their total retirement resources. Fortu-

nately, Social Security provides an inflation-

indexed lifetime income for retirement, and 

also provides survivor and disability benefits. 

Notably, the relative projected income re-

placement of Social Security benefits in the 

United States is lower than for Europe, with 

the United States at 38.7 percent replacement 

of median income, Europe at 48.5 percent.3 

This reality places even more emphasis on 

the importance of American workers saving 

effectively in their DC plans.

Among older Americans (ages 55–64) non-fi-

nancial assets, primarily housing, account for 

about 70 percent of their wealth (excluding 

the value of Social Security and DB benefits).4 

Many people have not carefully evaluated 

the retirement implications of having such a 

heavy concentration of their wealth locked 

up in housing. What’s more, other research 

shows that most workers don’t plan for retire-

ment until they are within 10 years of the date 

they wish to retire.

changes in reTiremenT Funding
Large employers who have ongoing DB plans 

have long-term annual DB costs of about 3 per-

cent to 6 percent of covered pay, an average 

maximum available match of 3.5 percent of 

pay and another 0.5 percent of pay going into 

other DC plans, so they spend a total 7 percent 

to 10 percent of pay for retirement benefits.5 

In contrast, employers with only DC benefits 

have an average maximum available match of 

3.7 percent plus 3.0 percent of pay in other DC 

costs for a total of 6.7 percent of pay for retire-

ment benefits.6

One in four workers employed in a company 

offering only DC retirement benefits is not 

saving and not accumulating resources for 

retirement.7 In spite of the downturn, the par-

ticipation rate in DC plans remained relatively 

constant from 2007 through 2009.8

Of those employees who have access to a plan 

with a match, 38 percent are saving above the 

match threshold, 33 percent are at the maxi-

mum match percentage, and 28 percent are 

below the match threshold.9

Minorities have less saved in 401(k) plans, and 

have bigger gaps as they prepare for retire-

ment. One study showed an average 401(k) 
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account balance for employees earning 

$30,000 to $59,999 of $35,551 for Caucasians, 

$22,017 for Hispanics and $21,224 for African 

Americans.10 Disparities in retirement secu-

rity were studied by the 2010 ERISA Advisory 

Council. The overall disparity on a popula-

tion basis is larger than this since rates of cov-

erage are lower for minorities since they are 

more likely to be in jobs without benefits.  

The economic environment since the incep-

tion of 401(k) plans has likely influenced the 

plan investment design. 401(k) plans were 

introduced in 1981 at the beginning of one of 

the greatest bull markets in capital market his-

tory. Given this market environment, it’s not 

surprising that plan sponsors offered many 

equity investments to their participants. To-

day, more than 70 percent of the investment 

options offered in DC plans are equity offer-

ings.11 Offering such an undiversified line-up 

of higher volatility investments may subject 

participants to inappropriate risk for retire-

ment savings.

The combination of pure DC plans and vola-

tile investment markets has put many partici-

pants in a difficult situation and placed their 

retirement income security on a roller coaster 

ride. For one group of participants at ages 60+, 

2008 average returns were -22.6 percent and 

2009 returns were 18.1 percent. They recov-

ered part of their losses, but balances were 

still down.12

Most DC benefits are paid out as lump sums, 

with larger balances typically rolled over to 

Individual retirement accounts (IRAs). For 

people with larger account balances, these 

funds tend to stay invested as long as pos-

sible, and then they are later withdrawn in 

accordance with the tax rules. For people 

with modest (and often inadequate) sav-

ings, it is not uncommon for DC balances to 

be used as emergency funds, in the event 

of disability, for instance.

Disability benefits are provided separately 

from DC plans, but the DC balance may be 

paid out on termination of employment, 

which often occurs during long-term disabil-

ity. The overall retirement system does not 

do much beyond Social Security to ensure 

adequate retirement to disabled Americans. 

Many salaried employees have long-term 

disability benefits, but they do not protect 

against using retirement funds too early. 

There are gaps in overall disability protection 

for many people.

The neW normal
In a new normal environment, investment 

market returns are anticipated to be lower 

than what we have experienced in the past 

while the market volatility and risk of sud-

den market shocks may be greater. Down-

side risks considered in the definition of the 

new normal include market shocks, “flation” 

and household savings spikes. The shocks 

include natural disasters, terrorism and po-

litical tensions among nations. Flation is 

defined as central banks overshooting or un-

derreacting, triggering inflation or deflation. 

While less probable, there is potential for 

upside in the markets spawning from forces 

such as emerging markets, innovation and 

productivity gains, and effective policies in 

some nations.

The traditional measures and communication 

of investment returns show ranges of one-, 

three-, five-, 10- and 20-year returns and make it 

appear that risk dissipates the longer the invest-

ment horizon. For instance, one-year returns 

on the Dow Jones Industrial Average from 1930 

to 2009 range from more than negative 50 per-

cent to plus 60 percent. The range in returns 

tightens as we consider longer rolling periods. 

However, this analysis is flawed for DC inves-

tors as it fails to take into account the amount 

of money they may have invested at the time 

as well as the sequence of returns. Risk does 

not dissipate over time; rather it increases as 

the participants have more money at stake and 

they near retirement—a time at which they no 

longer have the number of years to work or 

“human capital” to make up for market losses.

An alternative view is to consider the time 

frame of investing. As we evaluate historic per-
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formance of the equity markets, we observe 

many extended periods of time where the 

markets failed to return anything to inves-

tors. Over the past 209 years (1801 to June 

2010), 173 years were in spans of at least 

15 years before the next real high. DC par-

ticipants currently are experiencing such a 

period given markets have not appreciated 

beyond the level reached in 2000. Those 

nearing retirement over the past decade un-

fortunately did not benefit from the market 

appreciation that fueled investment growth 

of earlier generations.

What’s worse is many investors have been 

hurt by sudden, unexpected market shocks 

or “black swans.” Most of the asset allocation 

and retirement income modeling conducted 

in the market employs lognormal distribution 

assumptions, i.e., a normal bell curve of ob-

servations. Yet when we consider actual mar-

ket performance using the Dow Jones average 

from 1916 to 2009 relative to the lognormal 

expectation, we see a mismatch in extreme 

days. For example, the lognormal distribution 

predicted that over a long time frame using 

the daily change in the Dow Jones Industrial 

Average (DJIA) 1916–2009 (23,451 trading 

days) there should be only six days of mar-

ket change greater than 4.5 percent, but there 

were actually 388 days with changes in mar-

ket value greater than 4.5 percent. Further, the 

distribution predicted virtually no days with 

market change greater than 7 percent, but 

there were actually 53 days. This analysis illus-

trates the danger of relying on normal prob-

ability assumptions in modeling retirement 

income replacement, as well as underscores 

the importance of protecting participant as-

sets from sudden market shocks.

New normal investing requires models with 

lower return assumptions, higher volatility 

and stressing with market shock events. In-

vestment management needs to reach be-

yond U.S. equity markets to broader asset 

and risk diversification, including global 

emerging as well as developed bonds, eq-

uities, real estate, commodities, Treasury 

inflation protected securities (TIPS) and 

other securities. Further, introducing risk 

hedging strategies such as buying out of the 

money equity put options or other indirect 

hedges is important to cushion retirement 

assets from market shocks.

WhaT PeoPle KnoW and do
Research has repeatedly shown that there 

are gaps in knowledge about retirement plan-

ning. Many people do not plan at all and for 

those who do, many have too short a time 

horizon. Some of those who plan do not sup-

port their effort by performing calculations of 

alternative scenarios. The Society of Actuar-

ies 2009 Post-Retirement Risk Survey again 

highlighted that the major method people 

say they use for managing risks is to reduce 

spending, and there is little focus on risk 

management products. Many things change 

during retirement, but often people do not 

focus on that.13

 

The FuTure
We need to focus on improvements within 

DC plans, getting employees to use them 

more effectively, and some actions that are 

outside the plans but affect security in retire-

ment. Improving security within the context 

of the existing policy environment requires 

a combination of employer and individual 

action. Further improvements are possible 

Research has repeatedly shown that 
there are gaps in knowledge about 
retirement planning.



through public policy changes and a more 

robust market of products to support retire-

ment savings, accumulation and payment.

BeeFing uP Balances
There are two elements of this challenge—

getting more people to save, and getting larg-

er amounts contributed on behalf of those 

who do save. Auto-enrollment and auto-

increases provide for a path to getting more 

people into plans and getting those who are 

not good savers to gradually increase their 

savings. Among large employers, the partici-

pation rate in auto-enrolled plans is 86 per-

cent compared to 65 percent in plans with-

out auto-enrollment.14 As discussed below, 

the amount that needs to be saved to give 

a reasonable chance of adequate retirement 

funds varies with the investment strategy.

Employers can improve their DC plan out-

comes by including auto-increases and 

expanding their match. Offering a match 

encourages people to save, and increas-

ing the match both increases the 

employer’s contribution, and often 

what employees will save. They can 

also help participants understand 

what level of savings is needed to 

have a reasonable expectation of 

adequate funds for retirement, par-

ticularly when they consider the 

new normal investment environ-

ment.

neW normal Friendly Funds
There are five different approaches to man-

aging DC assets over a participant’s lifetime 

to consider: stable value only, TIPS only, 

and three types of target-date glide paths 

(e.g., asset allocation that becomes more 

conservative as the participant ages). The 

first glide path was made up of stocks and 

bonds, the second added real assets (TIPS, 

commodities and real estate investment 

trusts (REITs)) as diversifiers, and the third 

added “tail risk hedging” (e.g., equity puts). 

The chart above shows the results of hypo-

thetical modeling  as to how the various in-

vestment approaches may turn out in terms 

of replacement income percentages.

These results, of course, depend on the 

construction of the model and the as-

sumptions used. They demonstrate that 

participants may be more likely to reach 

an income replacement target given a 

diversified glide path that includes tail-

risk hedging strategies. The chart shows 

the highest median expectation of 60.8 

percent using this diversified and risk-

managed approach. Notably, the added 

risk management brings up the lowest ex-

pectation to a 27.9 percent replacement 

rate, which is an improvement relative to 

a stable value or TIPS only portfolio.

It is important to think about what messages 

should be given to participants to encourage 

more saving. Messages can be framed to en-

courage saving for a good return based on me-

dian expected returns, but that would mean 

falling short half the time. A better way to think 

of this is to consider the question: “What do 

you have to do if you want to increase the cer-

titude of having enough retirement income to 

meet a 50 percent income replacement goal?”

reducing leaKage
One of the challenges today is preserv-

ing amounts saved for retirement for that 

purpose. Too much of the amount saved 

ends up being used before the time of re-

tirement, and as an emergency fund. Some 

of the ideas to think about as we focus on 

reducing leakage would be:

•	  Encouraging the use of loans rather 

than hardship withdrawals;

•	  Modifying loan rules to make them  

portable (transferable between plans) 

and extending repayment periods;

•	  Encouraging plan sponsors to allow  

repayment after termination; and

•	  Provide education and modeling tools.

This is an area where some policy changes 

may be desirable.

Replacement Ratios for 
40-Year Employee
WiTh savings raTes oF 6 PercenT To 9.8 PercenT Plus 
emPloyer maTch oF 3.5 PercenT

Investment Strategy median 
Replacement  

Ratio

1% percentile 99% 
percentile

Stable Value Only 36.6% 21.0% 58.4%

TIPs Only Portfolio 36.0% 21.0% 58.2%

Stock/Bond Target  Date 58.5% 17.0% 171.2%

Diversified Target Date 57.4% 19.6% 146.7%

Target Date Fund with Tail 
Hedge Added

60.8% 27.9% 128.6%

chart info: Based on stochastic modeling for $50,000 employee salary with 1 percent 
real wage increases over 40 years and average contribution rates by age.
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moving Beyond The Plan
Some of the things for individuals, employ-

ers and financial services providers to think 

about in trying to prepare individuals for an 

adequate retirement include:

•	  More long-term planning; 

•	  Encourage increased savings via  

communication and/or auto-escalation 

programs;

•	  Improve diversification and risk manage-

ment in asset allocation defaults;

•	  Re-examining solutions for the payout 

period, and providing more options for 

structured solutions and a portfolio of 

options;

•	  Prepare people to work longer, and 

keeping our skills up-to-date;

•	  More consistent focus on emergency 

funds so that 401(k) plan funds do not 

become emergency funds;

•	  Enhancing approaches to disability ben-

efits so that when they work next to DC 

plans they support appropriate lifetime 

security. The disability benefit ideally 

should support continued saving for re-

tirement until expected retirement age, 

but this is very rarely explicitly done 

when benefits are provided through DC 

plans; and

•	  Re-examining whether survivor and 

death benefits are adequate.

Policymakers may wish to re-examine poli-

cy for people without employer-sponsored 

plans, policy for the distribution period, and 

loans and safe harbors.

An examination of the current environ-

ment shows that many people are saving 

in DC plans, but for the population as a 

whole, the results are mixed. There is a 

lot of work to do, requiring effort on the 

part of plan sponsors, individuals, service 

providers and policymakers. Research on 

behavioral finance leading to new plan 

management ideas and research on invest-

ments leading to new approaches to asset 

management open the way to achieving 

better results. By working together, we 

can encourage plan sponsors to update 

plans, and we can encourage people to 

save more, focus on risk more effectively, 

update their investment options and not 

use their funds too early. The existing sys-

tem offers a base on which we can build 

to enhance the retirement security of to-

day’s workforce, who will be tomorrow’s 

retirees.  A
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