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Abstract

Traditional defined benefit pensions have been on the decline over time, as defined contribution
(DC) plans increasingly supplant them. Despite their many appealing features including
transparency and portability, DC plans often require participants to take an active role in
deploying them to achieve their ultimate goal, namely, meeting retirement consumption needs. In
the wake of the financial crisis and the continuing economic downturn, analysts and
policymakers are asking whether, and how, DC pensions have weathered the storm and whether
they should be overhauled in any systematic way. In particular workers and retirees now must
contract with themselves, as well as employers, financial institutions, and governments, to try to
secure long-term retirement financing. In this paper we outline key retirement risks confronting
active and retired workers as well as sponsors and governments, along with financial market and
policy responses. We conclude with a brief discussion of future challenges.
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Managing Risks in Defined Contribution Plans:
What Does the Future Hold?
Olivia S. Mitchell

Traditional defined benefit (DB) pensions have become less and less popular over the last
two decades in many countries; instead, they have been supplemented by, and in some cases
replaced by, defined contribution (DC) plans. While DC plans have many appealing features
including transparency and portability, they also require participants to take an active role in
deploying them to achieve their ultimate purpose, namely, meeting retirement consumption
needs. And, noting that participants sometimes have difficulty managing their retirement plans
effectively, some critics have charged that DC plans are not up to the task. Accordingly, analysts
and policymakers are now asking whether DC plans should be completely overhauled, so as to
better meet national retirement objectives. In this paper we address these issues by evaluating
the main retirement risks confronting participants in and sponsors of DC plans, and discussing
how markets and regulators are responding to these. 1 We conclude with a discussion of some
lessons and policy implications for the future of DC plan risk management.
This topic is of interest since pension assets represent millions of workers’ retirement
saving and are a key source of global financial capital. In 2009, worldwide retirement assets
were estimated at US$24 trillion, projected to grow to more than $34 trillion in 2014 (see Figure
1). Pension assets represent a substantial portion of the world’s wealth, equivalent to two-thirds
of GDP on average for the nations depicted in Figure 2, and more than total national output, in
some cases. The United States has the largest retirement asset pool with $16.5 trillion in 2010, of
which $4.2 trillion was held in in employer-based defined contribution (DC) retirement plans
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(ICI 2010). Nevertheless pensions have not been immune to market shocks, suffering mightily
with the recent sharp drop in equity markets (see Figure 3). In the US, for instance, in 2008
pensions assets fell by around 20%, coinciding unfortunately with the moment when the aging
Baby Booomers begin to claim benefits (Moore 2010, Allianz 2010). Figure 4 shows that rates
of return on pension fund assets were sharply negative in 2008 across a broad swath of OECD
countries, a shock from which plan sponsors and participants are still recovering.
Figures 1-4 here
It is sometimes argued that market shocks have a more potent influence on retirement
preparedness for those in DC plans compared to DB plans;2 in the former, investment drops are
immediately recorded on workers’ and pensioners’ accounts, whereas in a DB plan, a fall in
assets values requires sponsors (and sometimes active workers) to make remedial contributions
to fill the gap. Yet DB promises often cannot be met if sponsors close down their business with
insufficient assets to cover pension promises. As Table 1 illustrates, with the notable exception
of Japan and Canada, at least one-third and sometimes the bulk of retirement assets is now held
in defined contribution plans in many large economies: some 43% or close to $10 trillion is
managed in DC plan structures today. Further, industry projections estimate that DC assets will
rise faster than DB plan assets in the future, including in Japan where DC plans now cover 3.5
million participants (in 2010), up from only 88,000 employees in 2001 (Nomura 2009;
Nishiyama and Nakanishi, 2010). In other words, it seems clear that DC plans are here to stay
and DB plans will continue to decline in coverage. For this reason it is crucial to focus on the
question of how to best manage the risks particular to DC pensions. To this we turn next.
Table 1 here
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Identifying Risks and Solutions
In the discussion that follows, we classify key challenges facing the DC system into four
which we label here individual risk, institutional risk, country risk, and global risk. In what
follows, we first describe what we mean by each risk, and then in turn we identify some
responses to these challenges.3
Risks Confronting Individuals and their Families. The conventional economic view of the
lifecycle problem is that consumers will save and invest during youth and middle age, so as to
have income and/or assets to live on during the later phase in life after labor market earnings
cease. Pensions can play a very central role in this accumulation and later payout process,
inasmuch as they represent deferred earnings dedicated to old-age consumption. (Buying a home
and paying down one’s home mortgage was once seen in the same spirit, prior to the housing
bubble). And during the decumulation phase of life, the task is to draw down assets in an orderly
manner, not too quickly, to avoid running out of money too soon.
In practice, of course, implementing the lifecycle model is fraught with problems. One
reason is widespread financially illiteracy, combined with failure to plan and execute retirement
saving plans. And since half the population will outlive its life expectancy, this increases the
chances of running out of money in old age. For instance, in several recent surveys of US
residents, we asked three financial literacy questions as follows (Lusardi and Mitchell 2007a,b,
2008; Lusardi et al. 2010):
1) Percentage calculation: If the chance of getting a disease is 10 percent, how many
people out of 1,000 would be expected to get the disease?
2) Lottery Division: If 5 people all have the winning number in the lottery and the prize
is 2 million dollars, how much will each of them get?
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3) Compound Interest: Let’s say you have 200 dollars in a savings account. The account
earns 10 percent interest per year. How much would you have in the account at the end of two
years?

Results for a nationally representative sample of older US respondents appear in Table 2. On the
one hand, almost 84% of the respondents – in their mid-50s at that time – could correctly
compute the percentage question. More troubling was the fact that only slightly over half of the
Boomers could accurately divide $2 million by 5. But most concerning is the fact that only 18%
of this nationally representative sample of Americans in their 50’s understood the principle of
compound interest. Of those responding incorrectly, around two-fifths did a simple interest
computation, whereas three-fifths either failed to answer at all, or responded with a clearly
wrong answer. This is troubling in view of the fact that most people in their mid-‘50s have had
long and sometimes complex financial histories involving student loans, borrowing against credit
cards, buying cars on time, and taking home mortgages. Since they fail at both simple numeracy
and financial concepts, it is little wonder that their finances are not in order.
Our research also shows that financial literacy is a strong predictor of planning for
retirement, saving for retirement, and succeeding in retirement (Lusardi and Mitchell 2007a).
While more-educated people do perform better, still only 18% of these households on the verge
of retirement are relatively successful at devising retirement plans and executing them at least
some of the time. And those who succeed at retirement planning are also almost three times as
wealthy as those who do not. In other research (Lusardi et al. 2010; Behrman et al. 2010), we
address the critical and complex issue of reverse causality – i.e. whether financial literacy drives
planning and wealth, or vice versa. Our work, along with that of Bernheim at al. (2001),
confirms that financial literacy has a separate and powerful impact, suggesting that strengthening
consumer knowledge of basic economics and financial could enhance retirement wellbeing.

5

Employers who offer DC pensions often play a role in helping combat participant
illiteracy and inertia. To this end, some provide workers with retirement seminars, financial
wellbeing calculators, and benefit estimators, seeking to enhance retirement planning and build
pension saving (Clark et al. 2006). Workplace pension policies such as automatic enrollment and
commitment saving programs have also made substantial inroads, with the goal of inducing
workers to save more by defaulting them into DC pensions.4 This usually also requires defaulting
them into specific saving portfolios such as life-cycle funds, where the fund management
gradually moves assets into less risky holdings as the worker ages. Evidence suggests that this
approach can improve participant asset allocation patterns and is likely to enhance retirement
accumulations over time (Mitchell et al. 2009), particularly for the low-age, women, and least
financially literate.
Another source of risk facing participants in DC plans stems from uncertainty in labor
income profiles. Even in good economic times, many people lose their jobs and experience
periods without steady labor income (Mitchell et al. 2007). In fact, human capital risk is much
more widespread than often appreciated, implying that relatively few workers end up with a
smooth hump-shaped labor income profile so often assumed in economic modeling. For instance
Mitchell and Turner (2010) cite evidence indicating that “real” workers’ lifetime pay profiles
turn out to be quite erratic due to periods of zero and low earnings. Thus only 14 percent of U.S.
workers fit the classic profile; by contrast, the same fraction experienced sagging real earnings
profiles in the middle years, another group had flat earnings profiles, and yet another experienced
falling earnings after a fairly young age (c.f. Bosworth et al. 2000). Such patterns are critical for
DC plans, where contributions depend on pay and are made only when people are employed;

4

See for instance Thaler and Benartzi (2004).

6

furthermore early years tend to matter most, so compound interest can be earned over a longer
period.
Figure 5 here
We turn next to the risk retirees must confront due to uncertainty over their future
longevity. This becomes a key consideration for DC plan participants in countries such as the
US, since here retirees are not required to buy lifelong income at the point of retirement, nor do
most plan sponsors offer the option of an in-plan payout annuity. Instead, retirees are permitted
to withdraw their entire pension accumulation (with tax consequences), they may take the money
out gradually in a ‘phased withdrawal’ approach, or they may roll the money into a tax-qualified
account and use that to purchase lifetime payout annuities. But in the US (as in many other
countries), few retirees purchase payout products making it difficult to obtain longevity
protection that previously had been afforded to DB plan participants.
In theory, payout annuities constitute an essential tool for retirement planning, since most
retirees would benefit when they exchange a premium payment for an insurer’s commitment to
pay an income benefit until death.5 This is still true even when taking into account the adverse
selection that arises when people who buy payout annuities live longer than average. Yet people
tend to underannuitize in part because they underestimate the chances of living to be very old
and thus subject themselves unwittingly to “tail risk” of living well beyond their life expectancy
(Brown et al. 1999, 2000, 2001, 2002). Over time, this risk is exacerbated by cohort-wide
mortality improvement, which subjects retirees to the additional uncertainty of evolving life
tables. A depiction of the uncertainty in longevity outcomes appears in Figure 6 (Dowd et al.
2007). Another concern is that confidence in the life industry has been shaken in the wake of
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insurance company problems with impaired assets and other market shocks; some insurers have
also required government support due to depleted reserves.
Figure 6 here
What should be the responses to these important, and probably underestimated, sources
of retirement risk in DC plans? Some critics contend that DC plans are not up to the job; for
instance, Munnell and Sundén (2004) characterize them as “coming up short,” since some
workers save too little, make uninformed investment decisions, and borrow the money rather
than saving it for old age. But such criticisms overlook the role of Social Security benefits in
crowding out low-wage workers’ need to save for retirement; furthermore, “leakage” from taxqualified accounts is relatively small (Brady 2008). It is also true that DC plans enable people to
work longer, whereas DB plans tend to penalize continued work past an early retirement age
(Fields and Mitchell 1984). Yet relatively few people to date appear to be responding to market
shocks by pushing back their retirement dates (Bosworth and Burtless, 2010; Goda et al. 2010;
Gustman et al. 2010; Coile and Levine 2006). In part this is because relatively few older workers
currently are directly exposed to equity with only the top ten percentile of the wealth distribution
of older Americans holding as much as 20% of its assets in stocks (Gustman et al. 2010); equityholding is miniscule among those in the bottom half of the wealth distribution. Among DC
account holders there was some flight to safety during the turmoil (Tang and Mitchell 2010;
Vanguard 2010), though the amounts transferred were not substantial and trading has apparently
not altered participants’ anticipated portfolio performance.
Table 3 here
Pension System or Institutional Risks. Next we consider institutional risk – that is, the
possibility that the retirement system itself might fail. The sad reality is that the financial crisis
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has brought into sharp contrast the extraordinarily poor condition of pensions all over the world,
including the underfunding of the US corporate and public DB plans. While corporate plans
often receive some government re-insurance, these governmental entities too often face financial
problems of their own.
In the DC world, the market downturn has led some to suggest that ‘naked’ market
exposure is too risky, and that guarantees must be embedded in workers’ DC accounts. While
this proposal has some appeal, guarantees are costly and the more generous the guarantee, the
more expensive it becomes. In Japan, for example, the 401(k)-type model requires that at least
one fund be principal guaranteed – that is, after 40 years, the member is sure to get back at least
the money he put in (with a zero rate of return). While this is relatively easy and inexpensive to
provide, guaranteeing a bond return is not; estimates are that it would cost 16-20% or more of
annual contributions (Lachance and Mitchell, 2003; Lachance et al. 2003). Thus offering
guaranteed funds on the DC plan menu may be attractive, but it will surely not be provided for
free.
National Risk Exposures. We move next to a brief discussion of national factors influencing
retirement risk management, particularly in the context of DC plans. Unfortunately national risks
are often highly unpredictable, including political risk and the fact that future tax and transfer
policy is highly uncertain. One need only recall Argentina’s recent government takeover of
national pension assets, which was justified by arguing that retirees would be ‘safer’ with
government IOU’s instead of volatile capital market assets. Another aspect of national risk has
to do with the future of Social Security and retiree healthcare provision. In the US at least,
anticipated healthcare costs including nursing home care are highly uncertain, depending on the
as-yet unknown evolution of Medicare cost controls that must be undertaken to balance system
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finances. Moreover, even if the mean costs are relatively constant, the fact is that such costs are
very skewed, implying that a given retiree household could easily need around half a million
dollars simply to fund old-age healthcare needs (Fronstin 2008; see Figure 7).
Figure 7 here
On top of this, the national Social Security system also faces insolvency in many
countries. In the US, for instance, the estimated anticipated shortfall exceeds $15 trillion, an
amount that undermines the system’s long-term viability (see Figure 8). The last Presidential
bipartisan Commission to Strengthen Social Security proposed that Social Security’s financing
problems could be remedied with one simple change, namely a reduction in the rate of growth of
future benefits (Cogan and Mitchell, 2003). Under current rules, future benefits are slated to
grow faster than prices, a major explanation for the system’s projected cash flow shortfall.
Nevertheless, this could be remedied by limiting benefit growth to inflation. In this case, no
benefit cuts would be required in real terms, compared to current levels, and the system would
return to solvency.6 Unfortunately the Commission’s proposals were reported out at the time
when national attention had turned to other matters. Nevertheless, lack of action has not made
matters better – indeed Medicare and Social Security shortfalls continue to grow and exacerbate
budget deficits induced by the economic recession and the bailouts of the financial system.
Global Risk Considerations. Last but not least, we turn to the topic of global retirement risk,
where it seems that relatively little can be done in the near-term to enhance retirement security
and strengthen DC plans. It does appear that we needn’t have worried that Baby Boomers would
drive down equity markets and housing values by retiring and redeeming their assets, since the
6
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would not cost the system nor benefit it.
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global asset meltdown happened even before the Boomers retired! The central problem with
global risk management, of course, is that it is mostly non-diversifiable. In other words,
spreading one’s investments around the world for international diversification purposes does not
seem as attractive today, for risk pooling purposes, as once touted. In the past, many nations
simply spread global risk over time with pay-as-you-go Social Security systems that required
young workers to pay for today’s retirees beset by financial and economic shocks. But, unlike
the past, future generations in most developed nations will be far smaller than in the past, so very
few workers are available to support the long-lived elderly (Shoven and Schieber 1999). And as
yet, there is no formal market where today’s workers can “make a deal” to trade with those as yet
unborn (Smetters 2004).

Lessons and Implications for Defined Contribution Plan Risk Management
As DB plans have declined in international popularity, and DC plans expanded, many
new ideas have been implemented to enhance the resilience of the DC system. For instance, a
large fraction of employers offering DC plans today provides automatic enrolment, which has
been proven to increase workers’ saving propensities substantially (Madrian and Shea 2001).
Other new arrangements include commitment saving devices or techniques to foster desired
changes in behavior, such as the Save More Tomorrow (Smart) plan devised by Thaler and
Benartzi (2004).7 Many analysts have also demonstrated that pension asset allocation patterns
are sometimes swayed by seemingly irrelevant (or even welfare reducing) factors (c.f. Mitchell
and Utkus, 2004). For instance, when employers make contributions in, employees tend to be
much more likely to invest their own contributions in the same undiversified stock. Conversely,
when a plan sponsor defaults workers into so-called “life cycle” or target maturity date funds,
7
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participants tend to stick with these. The result is that younger workers end up with
professionally managed blended funds holding more equity for the young, and more fixed
income for older workers; as Tang et al. (forthcoming) show, this enhances workers’ asset
allocation choices and expected performance.
One area where much remains to be done has to do with managing DC assets at
retirement. To date, some three-quarters of DC pensions appear to be paid out as lump-sum
cashouts instead of income annuities (McGill et al., 2004), a potentially problematic result if
retirees then run short and outlive their resources. This could be countered by having employers
offer annuities as a default option at retirement, rather than having lump sum payouts as the
standard choice. Some countries such as Singapore have gone a step farther, requiring that older
workers purchase deferred annuities to protect them against longevity risk (Fong et al.
forthcoming). Nevertheless, at a recent US Department of Labor hearing seeking comments on
the possibility of including annuities as US retirement plan defaults, it became clear that here
many objections would need to be overcome before this could be implemented (Ebeling 2010).
It is also worth noting that all pension plans and those they cover will be forced to
confront many other key challenges associated with political, demographic, and financial
uncertainty in the near term. Political risk in the US is salient, due to the fact that US tax law is
in flux – in fact, Congress has not determined exactly how this year’s income as well as future
years’ inheritances will be taxed. Politicians have also been unable to deal effectively with
looming insolvency in Social Security and Medicare, implying that workers and retirees cannot
sensibly project what will be received from these sources, and hence how much they should save
and withdraw from their pension assets. Demographic trends are also uncertain: declining
fertility seems to be a given in most developed countries, with probably longer lifespans, though
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increases in morbidity due to obesity could cut in the opposite direction. And if the future
continues to be characterized by continued low returns and equity market volatility, this would
likely make it much harder to build up retirement assets as well as to finance a long retirement
period.
Financial markets may help in responding to these problems with a new range of
innovative products that would allocate risk more efficiently across stakeholders (Mitchell et al.
2006). For example, innovative products for an aging population could include reverse
mortgages, inflation-protected payout annuities, better long-term care insurance, survivor and
mortality bonds, and mortality securitization. Nevertheless, these have been slow to find a
market due to uncertainty regarding future mortality trends and information asymmetry in these
markets. These shortcomings may offer a rationale for the public sector to seek ways to partner
with private sector entities to develop better databases and do better risk management for an
aging world.

Conclusions
Retirement security requires that workers find a successful, reliable, and resilient
mechanism enabling them to save while young, and then to transfer that wealth to a future time
when they need to draw the assets down as old-age income streams. But in the past, many
retirement saving arrangements have proven risky and difficult to maintain, particularly as some
of the key players, employers, financial institutions, and governments, have often failed to
deliver on promises made. In particular, many defined benefit plans offered in the past by
employers and governments are in demonstrable trouble, not only because they have retarded
labor mobility, but also because they have fallen prey to underfunding, engaged in asset/liability
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mismatching, and in some cases been intentionally manipulated to enrich a few at the expense of
many.
By contrast, defined contribution pensions have firmly established themselves in many
countries, and they now serve as the mainstay of retirement provision in Australia, Chile, and
Singapore, to name a few success stories. DC plans in both developed and developing countries
can offer an attractive framework within which workers contribute toward their own retirement
future, while allowing the portability that a modern mobile workforce requires. DC plans also
offer an opportunity for workers to tailor their own portfolios to their risk tolerances, with
usually quite well-designed investment menus, along with the potential to pass on unspent assets
to future generations. And from the employer perspective, DC are attractive in that they relieve
management of the need to pay people benefits long after they have departed the active
workforce, shifting both funding and longevity risk to the retiree’s shoulders.
These positive aspects of DC plans do not alter the fact that they have yet to be proven as
successful purveyors of secure retirement income. That is, in many instances, people are still
saving too little to cover golden years, particularly when workers retire early. Moreover,
participants still invest too much in their own company stock, fail to diversify, and in some
cases, trade their holdings to their detriment. And most importantly, at retirement, many suffer
from “lump sum illusion” and fail to protect against longevity risk, thinking (incorrectly) that a
small nest egg will last for a lifetime. These shortcomings, when recognized, can and will be
remedied.
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Figure 1. Pension Assets as % of Total Global Pension Assets
Source: Allianz (2010)
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Figure 2. Importance of Pension Assets Relative to GDP in selected OECD countries (2009)
Source: OECD (2010).
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Figure 3. US, European Monetary Union (EMU), and Emerging Markets Equity Market
Performance (1985-2010)
Source: Derived from Datastream
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Figure 4. Pension Returns in Selected OECD Countries (2008-9)
Source: OECD (2010)
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Figure 5. Patterns of Lifetime Earnings Excluding and Including Zero Earners
Source: Derived by Mitchell and Turner (2010) from Bosworth, Burtless, and Steuerle (2000).
Note: Average earnings as a percentage of economy-wide average earnings on left scale;
percentage of category with zero earnings in each year measured on right scale. Solid line refers
to all workers including unemployed; dashed line refers to workers with positive earnings; and
dotted line refers to percent of workers with zero earnings by age.
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Panel B. Middle-Income Workers with Rising Life-Cycle Earnings: With and without Zero
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Panel C. High-Income Workers with Rising Life-Cycle Earnings: With and without Zero Earners
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Figure 6. Mortality Uncertainty. Central 10% prediction interval for men currently age 85 with
heaviest shading, surrounded by the 20%, 30%, …, 90% prediction intervals with progressively
lighter shading.
Source: Dowd et al. (2007).
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Figure 7. Mean and 95th Percentile of Remaining Health Care Costs Including Nursing
Home, by Age
Source: Webb and Zhivan (2010).

Figure 8. Probability Distributions for US Social Security Shortfalls in the Next Century
Source: CBO (2008).
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Table 1. Pension Split in Certain Countries: Defined Contribution vs Defined Benefit
Source: Towers Watson (2010); assets in US$ bn
Pension
Assets
Country
(US$09)
Total
23,290
US (w IRA)
13,196
Japan
3,152
UK (wo Personal & Stkholder)
1,791
Canada
1,213
Australia
996
Netherlands
990
Switerland
583
German
411
Brazil
392
South Africa
201
France
178
Ireland
102
Hong Kong
85

DC %
59
55
1
39
3
82
8
58
35
66
73
25
39
78

DB %
41
45
99
61
97
18
92
42
65
34
27
75
61
22
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Table 2. Financial Literacy Among Early Baby Boomers (N = 1,984)
Source: Adapted from Lusardi and Mitchell (2009). Note: Early Baby Boomer sample surveyed in the
Health and Retirement study weighted using household weights. Percentages may not sum to 100 due to
missing data on a few respondents; values conditional on being asked the question.
Correct (%)
Question Type
Percentage
Calculation
Lottery
Division
Compound
Interest*

83.5

Incorrect/Don’t
know (%)
16.0

55.9

43.1

17.8

81.7

Table 3. Stock Market Exposure of Older US Households by Wealth Decile in the Health
and Retirement Study
Source: Gustman et al. (2010).

