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ABSTRACT

Recent policy has focused on alleviating poverty among the elderly, with varying degrees
of success. Gains to some subsets of the elderly population have come at the expense of others.
A component of the policy debate has been identifying factors which might influence labor force
participation decisions and the effects such decisions will have on retirement income and its
adequacy for a growing elderly population. While models of retirement behavior are becoming
increasingly sophisticated, most fail to capture key elements such as expectations and uncertainty.
This is in part due to the reduced form nature of policy experiments; parameters are estimated
under a current policy and used to predict effects of an alternative scenario. Such an approach
implicitly assumes that the only difference in the alternative setting is the change in policy and
does not adequately account for endogeneity of decisions and responses to these changes. This
paper reviews factors affecting the labor supply decision, their interactions with and implications
for subsequent retirement income, and identifies important methods and data requirements

necessary to model complicated dynamic behavior more accurately.
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Factors Affecting Labor Supply Decisions and Retirement Income
I. Introduction

Recent retirement research has focussed on factors affecting the retirement decision,
reflecting the notion that retirement has become voluntary (Quinn, Burkhauser, and
Myers [1990] document the transition over the last four decades from retirement due to
health reasons — “involuntary” — to the current status of choosing to retire). Leonesio
[1993a] cites the “life-cycle view of work, saving, and consumption” as the motivating
influence behind the behavioral focus of the retirement literature, particularly with regard
to decisions about Social Security, pensions, leaving a career job, and accepting post-
retirement work. Recognizing the life-cycle view, economists have concentrated not just
on the final decision regarding labor force participation, but on the individual’s whole

history of labor force participation decisions.

Due to both the projected shortfall in Social Security and an overall anticipated
labor shortage, recent policy has focussed on ways to alter these labor supply decisions,
particularly with regard to affecting retirement behavior and income. Gustman, Mitchell,
and Steinmeier [1994] and Hurd [1993] identify some of the factors that influence the
retirement decision. Gustman, Mitchell, and Steinmeier consider factors affecting the
individual, such as health status, retirement status of spouse, additional family needs,
and the individual’s savings and consumption patterns, while Hurd surveys some of
the institutional causes that lead individuals to retire at different ages, such as fixed
employment costs, the Social Security earnings test, and pre-existing condition clauses
in health insurance. In addition, the perceived financial condition of the employer may

play a role in an individual’s decision to leave the firm.

This paper examines the determinants of some of the key labor supply decisions and
their relationship to retirement behavior and retirement income. In order to determine
which policies will have the most desirable effects at the lowest cost, we need to assess
the relationships and interactions among direct and indirect influences. Some of the

questions that have been debated are the following: Will increasing the Social Security
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early and normal retirement ages create a substitution toward increased disability appli-
cations? Have increasing life expectancies resulted in more productive years of life or just
prolonged years of non-work life? Is the relationship between longevity and work ability
becoming weaker as labor intensive jobs are a smaller proportion of available jobs? How
do individuals formulate expectations about the future and how do they incorporate
uncertainty into their decisions? What will be the impact on labor force participation of

universal health coverage?

This paper will investigate the data and research methodology needed to answer
questions such as these. The first section summarizes some of the trends in factors af-
fecting labor force participation decisions and retirement income. Being able to predict
future trends is critical to forecasting the success of proposed changes in policy aimed at
ensuring adequate retirement income. The following five sections focus on specific key
areas that potentially affect the labor supply decision, the transition to retirement, and
associated retirement income: Social Security, pensions and early retirement “window”
plans, disability, Medicare and other forms of health insurance, and job characteristics.
Each of these sections begins with a summary of questions and currently available tech-
niques for addressing them. I then identify future research priorities, focussing on data
and methods necessary to understand the extent of the interaction among these areas
and how policies aimed at specific areas will ultimately affect retirement behavior and

income. The final section concludes.
II. Summary of Trends

While legislation over the last few decades has aimed to reduce the incidence of
poverty among the elderly, the threat of poverty has not been eradicated, as shown
in Figure 1. As individuals age, the probability of being at or near the poverty line
increases substantially. One group of elderly particularly at risk are the nearly one-third

of Americans over age 65 that live alone, most often women.

“For the millions of elderly people who live alone, the threats of impoverishment,

loss of independence, loneliness and isolation are very real. Many have serious
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health and economic problems that our society and our governments are neglecting,
These conditions persist despite the substantial improvements that Social Security
and health and income assistance programs have made in the lives of most older

Americans over the past 20 years” (Kasper [1988]).

Women currently account for more than four-fifths of the elderly living alone, as seen
in Figure 2. Poverty rates are also expected to be concentrated on single women in the
future, despite expectations that the elderly as a group will have higher standards of
living than previous cohorts (Kingson [1992]). Radner [1993b] considers income, wealth,
and combined income-wealth measures and finds that the economic status of widows

living alone is significantly worse than that of other groups of elderly.

Across all ages, uncertainty about Social Security is increasing. Concerns over the
budget deficit have threatened the current levels of Social Security benefits. Even holding
benefits at their current levels, the aging of the baby boom population poses an additional
strain on the Social Security trust fund. Combined, these two concerns have undermined

confidence regarding adequate income for future generations of elderly.

Despite concerns over the adequacy of Social Security retirement income, the wealth
of the elderly remains surprisingly low. The typical American family with a household
head age 60 to 65 has very little retirement saving, with median liquid wealth equal to
about $6600 (Venti and Wise [1992]). Lumsdaine and Wise [1994] document various
components of elderly wealth and labor force participation and discuss their interaction.
Auerbach, Kotlikoff, and Weil [1992] note that the incomes of the elderly are becoming
increasingly annuitized as a result of increases in pension benefits and Social Security
during the early 1980s. They note that the fraction of elderly income attributable to
these two sources rose from 40% in 1967 to 55% in 1988, a 37% increase. With increased
annuitization, it is possible that retirement income planning will become easier by reduc-
ing future uncertainty. However, it is not the fraction of annuitization that is important

in the context of adequacy, but the amount.



There is additional evidence that the elderly will continue to find themselves with
inadequate income to carry them through retirement. The American Society of Pension
Actuaries (ASPA) found that employees receive only limited investment advice when
it comes to retirement planning. What advice is given often occurs within one or two
years of retirement. The ASPA recommends four vehicles with which to improve one’s
retirement income. At the individual level, income is expected to come from personal
savings, Social Security, pension, and supplemental work after retirement. At the macro
level, they emphasize a need for universal coverage and replacement rates targeted as
high as 85% of final pay for low income workers, 73% for higher income workers. In 1990,
average replacement rates for Social Security varied from 28% for maximum earners to
56% for low-wage earners. Currently only 12% of employers surveyed have pension plans
that are designed around specific replacement rate goals. In addition, of those that do
have specific replacement rate goals, the target replacement rate falls far short of those
recommended by the ASPA (Employee Benefit Plan Review, [March 1994]). Figure
4 shows average replacement rates for defined benefit (DB) plan participants in 1989.
Evidence in Mitchell [1992] concurs; for representative workers in DB plans with 30
years of service, replacement rates ranged from 34.6% for individuals with final earnings
of $15,000 to 29.8% for an individual with final earnings of $40,000. Fewer years of
service substantially lowered replacement rates at all levels; for example, a worker with
only 10 years of service could expect a maximum replacement rate of 12.1%. According to
reports in Employee Benefit Plan Review [June 1994], using the Consumer Expenditure
Survey, replacement rates for lower income individuals in 1993 were nearly the same as

in 1988; the replacement rates for higher income individuals had gone up dramatically.

Of particular concern is the adequacy of retirement income for women (for a review
of the literature, see Weaver [1994]). While the proportion of elderly living alone is
expected to remain constant in the future, the percentage that are women is projected
to increase, as seen in Figure 5. In addition to having longer life expectancies, women
have traditionally been more likely to experience gaps in service, leading to reduced

Social Security and pension benefits. As more women enter the labor force, concern over



adequacy of retirement income for women may decrease. In 1959, 40% of women above
age 16 were in the labor force, compared with 60% in 1989 (US Department of Labor
[1992]). Additional evidence suggests improvements in earnings which will lead to higher
Social Security benefits. Over roughly the same time period, the percentage of women
over 62 receiving Social Security benefits on the basis of their own work history has
increased from 43.3% to 59.7% (see Table 3). It is not clear that there have been similar
improvements in pension benefits. Even and MacPherson [1994] note that “pension
coverage for women is less likely to convert into pension receipt at retirement.” They
also find that men are “two to three times more likely to receive pension income than
females.” In addition, the average level of benefits for women is between 55 and 62 percent
of the average level of benefits for men. Even and Macpherson estimate that one-third
of the gap in coverage between men and women is attributable to women’s absence from
the labor force (their work history). Some of the policies that have been proposed to
address this disparity are earnings sharing, homemaker credits, and caregiving credits

(Employee Benefit Plan Review [March 1994}, from Ferber [1993]).

While an obvious solution to the threat of inadequate retirement income is a short-
ened retirement phase (either through prolonged work, delayed retirement, or earlier
mortality), trends in labor force participation and life expectancies both suggest that re-
tirement savings will need to be stretched over more years of life rather than fewer. Labor
force participation rates of the elderly are decreasing, particularly among men. Table 1
compares labor force participation rates of men and women at various ages between 1970
and 1990. While male labor force participation rates have decreased dramatically, cor-
responding rates for women have increased in the first three groups, while declining for
women in the 62-64 and 65+ age groups. As a result, the gap between male and female
labor force participation has narrowed over the last 2 decades, by about 15 percentage
points for those aged 50-62 (Perrachi and Welch [1994]). In addition, the modal labor
force participation transition age has moved from 65 in 1968 to 62 in 1991 (Quinn and

Burkhauser, (1992], Perrachi and Welch [1994]).



In addition to declining labor force participation trends, life expectancies are also
increasing. Table 2 shows life expectancies and projections for white men and women
under three different demographic scenarios (these are described in Hurd [1994b]). In
the last decade, the life expectancy for men has increased by one year. Depending on
the projection used, even scheduled increases in the Social Security eligibility age, aimed
at encouraging later retirement, will not keep up with the increasing life expectancies.
The elderly population is itself aging. In 1980, 40% of individuals 65+ were over age 75.
By 2000, this proportion is expected to have risen to 50%. As individuals age, the threat
of poverty rises substantially. In 1990, one-fifth of persons age 85 or older had income

levels at or below the poverty threshold (Radner [1993b]).

Because of these trends, the ratio of the retired population to the working population
is expected to rise from 0.21 in 1990 to 0.27 in 2020 to 0.37 in 2035 (Congressional Budget
Office (CBO) [1993]). The number of Social Security beneficiaries has also increased
dramatically, as shown in Figure 3. To remain solvent, the current Social Security
system will have to impose an increasingly large tax burden on the shrinking working

population in order to support the growing elderly population.
III. Social Security

In 1990, nearly 40% of the income of the elderly (65+) was from Social Security
(Congressional Budget Office [1993]). In addition, 57% of the elderly obtained more than
half their income from Social Security; 24% obtained more than 90% from this source
(Hurd, [1994a]). Almost 95% of elderly households reported receiving Social Security
benefits (Hurd [1994a] and Congressional Budget Office [1993]); these benefits are an
especially important component of income for households in the lower income brackets
and are the largest single source of income for all but the highest income quintile of
elderly (Reno [1993]). It is projected that for retirees in the bottom half of the income
distribution in 2019, 60-70 percent of their retirement income will come from Social
Security (Kingson [1992]). As a result of pressures on the Social Security system and

rising health care costs, concern that the income of the elderly will be inadequate has



created debate over how to increase retirement income, accompanied by legislation aimed

at effecting such an increase.

Because Social Security affects so much of the elderly population, it is the obvious
place to start in discussing broad based policy changes that influence retirement behavior
and income. Previous research considering the effects of changes in Social Security policy
on retirement and labor force participation includes Gustman and Steinmeier [1991] and
Feldstein and Samwick [1992]. Referring back to Table 1, it is clear that labor force
participation rates decline precipitously among individuals that have reached the Social
Security early and normal retirement ages (62 and 65, respectively). Using aggregate
time series data, Stewart [1995] provides further evidence of the influence of Social Se-
curity, demonstrating that ratios of PIA /earnings closely mirror the non-participation
rate of men ages 65 and older, as shown in Figure 6. However, evidence in Bondar [1993]
suggests that individuals with high pre-retirement earnings (as estimated based on PIA
amount) are most likely to continue to work and earn high post-retirement earnings. In
addition, replacement rates (PIA /earnings) are higher for low-wage individuals, suggest-
ing that the labor force participation decline is being driven by precisely the individuals
for whom concerns over retirement income adequacy are the largest. Therefore, discus-
sions regarding the government’s role in ensuring adequacy of retirement income have
focussed on the Social Security program and its ability to meet the needs of a growing

elderly population.

Researchers also have become increasingly aware of the Social Security system’s in-
ability to accurately provide for many women in their retirement. This is partly due to
the societal norms under which the system was designed (i.e., around the “traditional”
one-earner family) and to differences in men and women’s labor force history and attach-
ment. Ferber [1993] provides evidence that the earnings gap, along with male/female

differences in labor force participation and tenure, has declined, but not disappeared.

In order to increase labor force participation and decrease the burden on the Social

Security system, current Social Security policy dictates an increase in the normal retire-



ment age from 65-67. Those born in 1937 were the last group with the normal retirement
age at 65. Those born in 1960 will be the first with the normal retirement age at 67.
Many believe that this increase is too gradual. In addition, the level of benefit reduction
at age 62 will gradually increase from 80 percent to 70 percent. The earnings test will be
liberalized; it currently only affects individuals below age 70. To try to reduce some of
the perceived inadequacies of the Social Security system, an earnings-sharing proposal
(where the Social Security benefit is based on the earnings of the household, not just on
individuals) and a two part payment system have also been suggested. The latter is an
attempt to meet the dual roles of the Social Security system - to provide a basic amount
of coverage to all elderly (not just wage earners and their spouses), and to provide an
additional payment proportional to wages. As mentioned earlier, additional proposals
include caregiving and homemaker credits, but the current design (of supporting wage
earners in retirement based on revenues from current wage earners) does not suggest an

obvious answer to the question of who will pay for such credits.!

The earnings test component of Social Security, which applies to individuals below
age 70 (the age limit was 72 prior to 1983), is viewed as a significant barrier to continued
work. In addition, the earnings test is more liberal for Social Security recipients above
age 65 than for those aged 62-64. In 1990, the benefit reduction rate was decreased for
individuals 65 and over from 1/2 to 1/3. That is, for individuals aged 62-64, for every $2
of earnings above the maximum allowable limit, an individual’s Social Security benefit
is reduced by $1, while the same reduction is applied to every $3 of earnings for those

age 65 and over.

Bondar [1993] studies individuals affected by the earnings test in 1989. Among Social
Security beneficiaries, 75% were retired workers, 36% of these had their entire benefit
withheld. He notes that in addition to Social Security beneficiaries, there is a potentially
large group of individuals who are discouraged from applying for Social Security benefits
because they know their benefits will be withheld. This latter group is unobservable and

! For more discussion on these topics, see Ferber [1993].



therefore limits the accuracy with which predictions about potential policy changes can
be made. It is estimated that approximately 40% of insured men and women age 62-64
do not file for benefits, between 5-15% (for men and women, respectively) of those age

65+ do not.

Honig and Reimers [1989] argue that the returns to eliminating the earnings test are
decreasing with the proliferation of private pensions, which often encourage individuals
to withdraw completely from the labor force. This suggests that in modelling the impact
of Social Security policy, it is important to include private pensions, as omitting this
crucial interaction may prove misleading. Evidence of this is also given in Stock and
Wise [1990b] and Lumsdaine, Stock, and Wise [1994b], who demonstrate via simulation,
using data from two individual Fortune 500 firms, that for individuals with pension plan
availability, changes in Social Security policy will have very little effect. They attribute
this to the relative magnitudes of pension versus Social Security benefits. However, for
individuals that rely solely on Social Security, changes will have a much larger effect. In
addition, Lumsdaine, Stock, and Wise [1994b] show that even for individuals in their firm,
who have access to both a pension plan and Social Security, the complete elimination of

Social Security would significantly impact labor supply behavior.

Leonesio [1993a], in summarizing the literature and findings regarding the Social
Security earnings test, concludes that “...research suggests that retirement decisions are
influenced by the availability and generosity of Social Security and private pensions,
health status, job characteristics, wage offers, family circumstances, and personal pref-
erences for work versus leisure time. These other contributing factors that encourage or

enable retirement appear to be dominant.”

In order to promote continued work and to offset partially the effect of the earnings
test for workers age 65 to 69, the delayed retirement credit (DRC — the amount added to
one’s annual Social Security benefit to take into account non-receipt in previous months,
either due to the earnings test or postponement of application) has increased over the

last decade, from 1% to 3% in 1983, and to 4% in 1989. It will continue to increase by



.5% every other year until reaching a maximum of 8% in 2010, with the age past which
it is applied increasing as the normal retirement age increases. This is designed to be
approximately actuarially fair using current mortality probabilities. While this is an al-
ternative to the relaxation of the earnings test, it may achieve similar results, benefitting
more those with higher benefits (earnings). In terms of behavioral impact, however, the
two may differ substantially depending on the structure of individual preferences (see
Honig and Reimers [1989], footnote 1). Whether or not this policy will succeed in its
goal to eliminate the cost associated with continuing to work depends on assumptions
about the future, both at a macroeconomic level (e.g., the stability of tax rates) and at

a microeconomic level (e.g., individual earnings profiles).

Research seems to suggest that the labor supply impact of these liberalizations will
not be substantial (Gustman and Steinmeier [1991], Leonesio [1990]). Gustman and
Steinmeier [1991] conduct a simulation study using the Survey of Consumer Finances
(SCF) to assess the impact of changing the DRC from 3% to 8% and of eliminating
the earnings test. The SCF has the advantage of also containing information about
pension plans. Gustman and Steinmeier incorporate many details such as pensions that
other studies omit and include a number of stochastic terms representing such things as
health status. Their results suggest that the impact on labor supply would be modest,
increasing labor force participation by about 3.5% per year for individuals age 65-69.
In particular, the average date of retirement would increase by about three weeks. In
addition, they argue that this is because individuals will adjust to policy changes by
altering their time of application for benefits rather than modifying their labor supply
behavior. In addition, they argue that no single DRC is appropriate for all individuals.

Mitchell [1989] considers four changes in the Social Security benefit formulas: 1)
raising the normal retirement age, 2) delaying the cost-of-living adjustment, 3) increasing
the DRC, and 4) increasing the penalty for early retirement. All four of these are intended
to increase labor force participation and delay retirement and are representative of policy
currently being implemented. Mitchell [1989] simulates the retirement response to these

changes via a logit model. Despite drastic changes in benefit amounts, the predicted
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impact of an increased penalty for early retirement is modest; retirement for men is
delayed by three months. The other simulations yield smaller results; these findings
are consistent with those of Gustman and Steinmeier [1991] and Lumsdaine, Stock,
and Wise [1992, 1993]. For women, the impacts are even less pronounced. Using time
series data, Stewart [1995] predicts a much larger effect than previous studies based on
microdata of changes in Social Security provisions. In particular, he attributes nearly
40% of the decline in labor force participation rates to Social Security. Of the four
changes considered, Mitchell finds it is the final change that contains the most powerful
financial incentives to alter labor supply behavior. Stewart [1995] concurs, sighting
liquidity constraints as the reason why many individuals wait to exit the labor force
until after reaching the Social Security early retirement age. Increasing the penalty for
early retirement will cause more individuals to be liquidity constrained and therefore
unable to finance an exit from the labor force. In particular, there is evidence that such
changes will have a substantial effect on the fraction of elderly families at or near the
poverty level, precisely those that are likely to be liquidity constrained. In 1988, 68% of
new retired worker Social Security awards for men (74% for women) were made prior to
the normal retirement age (Kingson [1992]); it is therefore unlikely that changes to this

later age would have substantial effects on retirement behavior.

Leonesio [1993b] describes other Social Security policies that have been proposed in
an attempt to encourage prolonged work by the elderly. His conclusion is that “changes
in Social Security programs of the type and magnitude that are politically feasible in
the foreseeable future are unlikely to produce large changes in retirement patterns.”
This brings into question the expenditure invested in examining Social Security policy.
Perhaps the focus should be in areas thought to have greater effects. In documenting
previous results by a variety of researchers (e.g., Burtless and Moffitt [1984, 1985], Fields
and Mitchell [1984]), he notes that the effects of increases in monthly benefit levels tend
to be modest; a 10% increase (decrease) is associated with a corresponding increase
(decrease) of the retirement age by about one month. In fact, the effects of all policy

changes he reviews are described in terms of months, not years. He argues, however,
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that this is because it is also necessary to examine the effects of Social Security policy

changes on related decisions that may affect the retirement decision.

While much of the literature on Social Security (and retirement behavior more gen-
erally) has used reduced form models, which can document correlations and explanatory
power, structural models are important for assessing potential policy impacts. As noted
by Rust {1989], early research on Social Security used a life cycle consumption model,
which, in its simplest form, predicts that individuals will decumulate their wealth to-
wards the end of their lives. This is contrary to observations on savings behavior of
the elderly. However, a more general life cycle model, with rigidities such as liquidity
constraints or a bequest motive, provides a dynamic context in which to model behavior.
Rust formulates a dynamic programming model where workers use an optimal decision
rule to choose their retirement date. The control variables are consumption expenditures
and the decision regarding retirement; the model allows for uncertainty in the state vari-
ables, which are things like life expectancy, health status, and retirement earnings. One
of the elements missing from Rust [1989]’s model is pension benefits. This is due to data
limitations in the Retirement History Survey; such limitations will be less apparent in

the new Health and Retirement Survey.

Despite significant research devoted to the impact of Social Security provisions,
debate still continues as to the relative importance of Social Security on the retirement
decision and retirement income. Part of the difficulty lies in attempts to predict responses
in a heterogeneous population. Inferences depend crucially on the sample studied and on
additional factors and sources of income. There is also disagreement regarding the valid-
ity and accuracy of using reduced-form models to predict the effects of policy changes,
and, even among structural models, static and dynamic approaches can result in very

different predictions.
IV. Pensions and Window Plans

What can be done to assist the projected shortfall in Social Security? One solution

is to rely on pensions for supplemental income. Income from pensions accounts for about
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18% of all income of elderly (65+). The proportion of elderly households receiving income
from all types of pensions in 1990 was 44% (Congressional Budget Office [1993]). This
proportion and its relative importance varies considerably along demographic lines. For
example, while 57% of elderly couples age 65 and older report receiving a pension, only
32% of unmarried women do (Reno [1993]). It is projected that for those in the upper
half of the retirement income distribution in 2019, 30-40% of cash income will come
from private pension benefits (Kingson [1992], citing a CBO projection). Two-thirds of
individuals in the Health and Retirement Survey (HRS) report having pension coverage
(Gustman, Mitchell, and Steinmeier [1994]). Of these 42% have only DB plans, while
16% have only DC. It is becoming increasingly common for employees to face a number
of choices regarding pension plan and saving for retirement. According to a survey by
Merrill Lynch, as reported in the Employee Benefit Plan Review [June 1994], “only 61%
of preretirees have savings and investments apart from an employer-sponsored pension

plan.”

Reimers and Honig [1992] cite difficulties in inference on labor supply behavior with
nationally representative data due to a lack of detailed pension plan information. This is
particularly important when analyzing the behavior of men, for whom pension benefits
are a greater proportion of retirement income. “The lack of pension information means
not only that one cannot estimate the effect of pensions, but also that one cannot obtain

unbiased estimates of the effects of other variables.”

It has also been shown that pension plans can be a useful tool with which firms
can affect workers’ behavior. Clark, Gohmann, and McDermed [1988] note that defined
benefit plans in particular provide incentives for employees to remain at a specific firm
and to refrain from behavior that might lead to their dismissal. They note that “firms
with high costs of hiring and high monitoring costs also will tend to use defined bene-
fit plans.” In addition, firms can use defined benefit plans to alter retirement behavior.
Ruhm [1994] provides evidence that pension coverage is associated with increased at-
tachment to the labor force through certain ages, followed by decreased probability of

attachment at later ages.
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Lumsdaine, Stock, and Wise [1992] use data from a single Fortune 500 firm to
illustrate the dangers of drawing inference without pension information for individuals
that, in fact, have access to a pension plan. In simulating the effects of eliminating
Social Security early retirement using information on both types of retirement income,
they estimate between a 9 and 15% reduction in retirement rates of individuals ages
62-65; without incorporating pension information, the reduction would be estimated
to be between 43 and 72%. In addition, the interaction between Social Security and
pension plan provisions is well-documented — the General Accounting Office (GAO)
[1989] estimates that 42% of pension plans used some method of integration in computing

benefits.

While pension coverage rates have remained reasonably stable over the last 20 years
(Table 4, see USDoL [1994]), the percentage of pension-covered workers enrolled in pri-
mary DB plans has declined dramatically, from 87% in 1975 to 68% in 1987 (Ruhm [1994]
cites Beller and Lawrence [1992]). Clark, Gohmann and McDermed [1988] argue that
in response to increased pension regulation, and legislation, the 1980s have seen a shift
from DB to DC pension plans. Reno [1993] notes that this shift accounts for only 10% of
the growth in primary DC coverage; the majority of the growth is due to new plans, both
primary and supplemental. DB plans are often based on final salary (or average of final
few years) and take the responsibility of saving for retirement away from the individual.
To the extent that individuals fail to save adequately for their retirement, this may not
be a negative characteristic. In a survey of 944 major US employers, 96% of DB plans
did not require employee contributions (Hewitt Associates [1990]). Even firms that have
a DB plan as their primary plan often offer a DC plan to supplement the primary plan.
DC plans often allow for more mobility than DB plans. Particularly popular are 401(k)
plans, where the employee shares in the responsibility for his/her retirement income by
contributing jointly with the employer. By 1987, they were primary plans for 8% of
private plan participants — supplemental for an additional 23% (Reno [1993] cites Beller
and Lawrence [1992]). An additional attractive feature is the availability for the em-

ployee to make supplemental voluntary tax-deferred contributions (Reno [1993]). The
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observed increase in DC plans means increased portability. “Without portability, the
average private pension participant receives benefits 15% lower than if all benefits were
fully portable” (Kingson [1992]). However, there is also evidence that portable benefits
are often received as a lump sum; this option undermines the security such plans are
intended to provide. Prior to receipt of the pension distribution, the risk of investment
performance of the pension funds in DC plans is borne by the employee. In addition,
recipients are able to use distributions for other purposes (Woods [1993]). Reno [1993]
notes that in 1988, only 11% of workers with previous lump-sum distributions reported

rolling it all into a tax-deferred retirement account.

Private pension plan provision policy changes have occurred in a variety of ways,

2 to special “window”

from the extreme form of liquidation of the existing company plan
(incentive) plans targeted at a particular group of workers. Such plans have sometimes
accompanied a restructuring or downsizing of the firm and have tended to be fairly
generous. As a result, these plans, which often target a specific group of workers and

provide special incentives to retire (leave the firm), have a profound effect on the labor

force participation rates of the target group.
A. Literature Review and Previous Methodology

Much of the literature on pension plans and retirement is based on results using
static models. These include least squares models as well as limited dependent variable
specifications (e.g., Clark, Gohmann, and McDermed [1988], using plan choice (DB or
DC) as the dependent variable, Lumsdaine, Stock, and Wise [1992] and Samwick [1993],
using retirement as the dichotomous dependent variable, Even and Macpherson [1994],
using coverage as the dependent variable, Haveman, deJong, and Wolfe [1991], using
labor market participation as the dependent variable, Gustman and Steinmeier [1993b],
using job separation as the dependent variable), median regression (Samwick [1993}), and

proportional hazard models. These models have systematically documented the effects

2 From 1985-1988, there were 3.3 million participants in DB plans that were termi-
nated (Beller and Lawrence [1992]).
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of pension plan provisions on the retirement decision and retirement income. They have

been less successful in predicting the effects of a change in policy.

Gustman and Steinmeier [1993b] address the notion that pension plans reduce labor
mobility (create “job lock”). Using separation as the dependent variable in a reduced
form probit model, they find that pension plans are not a substitute for wage com-
pensation; instead compensation in pension covered jobs is higher. The “compensation
premium” accounts for increased attachment to the firm, rather than the non-portability

of pension plans. DC plans, which are more portable, exhibit similar effects on mobility.

Allen, Clark, and McDermed [1993] note that the observed lower mobility among
pension covered workers may be due to both a bonding effect (as noted by Gustman and
Steinmeier [1993b]) and a sorting effect, that workers with certain observable character-
istics prefer pension jobs.? They find evidence of “self-selection of workers with low odds
of turnover into jobs covered by pensions.” Understanding and modelling such selection

issues is critical to interpreting and predicting the impact of changes to pension plans.

A careful review of pension legislation over the last decade is in Clark, Gohmann,
and McDermed [1988], who use a probit model with plan choice as the dependent variable
to consider the impact of regulation on a firm’s choice of pension plan type. They find
that the probability of a firm offering at least one DB plan has declined throughout
the last decade. The shift towards DC plans as a result of favorable tax treatments
and anti-age-discrimination regulation is indicative of the way that firms can respond to
government legislation. This casts doubt on the efficacy of government plans to alter the
labor force composition via Social Security changes; Lumsdaine, Stock, and Wise and

others have argued that firms may well offset potential effects via their pension plans.

Luzadis and Mitchell [1990] also find that the regulatory environment has significant

impact on employer-sponsored pension incentives, most noticeably with regard to Social

3 Or they agree to engage in the implicit labor contract that is offered. For theories
of pension plans, see, for example, Ippolito [1985], Kotlikoff and Wise [1985], Viscusi
[1985], and Lazear and Moore [1988].
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Security policy changes. There is also evidence that the observed dynamics pertain to
the “buyout” hypothesis, that firms encourage certain individuals to leave. Both of
these findings emphasize that response to pension plan provisions should be modelled
in a dynamic context, which acknowledges the flexibility employers have to manipulate

plan characteristics and incentives.

A number of models have been used to capture more of the dynamic decision process
of individuals. Such dynamic models are critical to understanding actual behavior. The
benefit of dynamic behavioral models is the potential for policy analysis. The model’s
parameters can be estimated under a base case scenario and a variety of dynamic policies
can be assessed. Unfortunately, exactly modelling such dynamics in a way that mirrors
reality is difficult, if not impossible. It is therefore necessary to make simplifying as-
sumptions in order to achieve tractability. In addition, there is debate as to what the
goal of mirroring reality seeks to accomplish — do we want to imitate the decision making
process, or are we satisfied with achieving similar outcomes and the ability to accurately

predict future outcomes?

Gustman and Steinmeier [1986] ignore uncertainty and assume perfect markets in
constructing a life-cycle model of retirement. The model specifies reduced wages for
diminished work effort. They use the Retirement History Survey (RHS) dataset and
maximum likelihood estimation. They note that the peaks at age 62 and 65 in retirement
rates are completely attributable to Social Security, pension provisions, and mandatory
retirement. Simulations implementing the shift of the Social Security normal retirement

age to 67 produce a corresponding shift in the latter peak in retirement rates.

Stock and Wise [1990a,b] proposed the “option value” model, where individuals
retire at the age that achieves the maximum gain from postponing retirement versus
retiring in the current period. The motivation for their model is from Lazear [1979],
which suggests that by delaying retirement, individuals retain the option to retire at
a later date, under potentially more advantageous terms. In the Stock-Wise model,

individuals re-assess their options at each new time period. The model is fairly flexible
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in that it allows for correlated individual-specific errors and features a parsimonious
specification. Correlated errors in a dynamic setting are difficult to model analytically,
as the model would involve high orders of integration. The tractible simplification, in this
case, is that individuals maximize the present discounted value of expected wealth.* In
addition, a parameter is included to take into account the possibility that an individual
values a dollar associated with work differently from a dollar associated with leisure.
Stock and Wise use data from a single Fortune 500 firm. These data consist of a panel of
individual earnings histories over a number of years. In addition, the data are well-suited
for analyzing the validity of the model; parameter estimates can be obtained using data
from one year and used to predict behavior in subsequent years. The results of such an
analysis, as well as the incorporation of individual-specific errors that follow an AR(1)

process, are in Stock and Wise [1990a].

Stock and Wise [1990b] also consider a number of simulations to assess the effects
of potential policy changes. Using the parameters obtained under the base specification,
they simulate the effects of increasing the firm early retirement age, increasing the So-
cial Security early retirement reduction factor, and increasing the Social Security early
retirement age. Subsequent papers by Lumsdaine, Stock, and Wise (LSW) [1990, 1994a)]

have considered modifications to the base model.

Lumsdaine, Stock and Wise [1992] compare a simpler, static model (probit), two
dynamic programming models with uncorrelated individual-specific errors, and the op-
tion value model. They find that the three dynamic models perform significantly better
in terms of fit and prediction than do static probit models. A separate issue, raised
by LSW [1992], is what the goal should be with these increasingly complex models (see
also Burtless [1989]). There are clear gains in inference from using dynamic models over

the static ones. If the goal is to mirror the observed pattern of behavior, these models

4 In a true dynamic programming framework, individuals choose the expected maxi-
mum given a variety of choices in each time period. Thus the approximation in the Stock-
Wise model induces a bias towards early retirement (Emax > maxE from Jensen’s In-
equality).
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do quite well. However, it also may be desirable to mimic the actual decision-making
process that an individual undergoes. In this case, it is hardly plausible that the av-
erage individual will utilize the level of complexity specified in these dynamic models.
In addition, usually the more complicated the model, the more simplifying assumptions
necessary to retain tractability. It is therefore necessary to ensure that models are robust
to misspecification and to determine the impact of these assumptions and their relation

to actual behavior.

LSW [1994a| compares the behavior of men and women. Contrary to common belief,
for individuals in the specific firm they consider, the actual behavior is quite similar; this
is also reflected in the parameter estimates and the predicted behavior. Because there are
only 2 transition states, maximum likelihood is feasible; a modified simulated annealing
(random search method, not requiring second or even first derivatives of the relevant
function) is employed at times in estimation. Dynamic models that allow for multiple
choices (transition states) usually need to employ integral approximation techniques to

retain tractability.

Window plans, when analyzed with corresponding individual firm pension details,
provide a convenient way to test a model out-of-sample; the model is estimated under
the normal pension provisions, then the estimates are used to predict the effects of the
window plan. Lumsdaine, Stock, and Wise [1990, 1991] evaluate the effect of a window
plan in the same Fortune 500 firm that Stock and Wise [1990a,b] considered. LSW
[1991] finds that the predicted effects typically match the actual effects well, the notable
exception being at age 65, where the models always underpredict the retirement effect.
LSW [1990] uses a beta distribution to approximate the firm’s pension plan in order
to investigate whether the firm could have more effeciently achieved its potential goals.
A beta distribution provides a parsimonious flexible functional form which allows the
pension schedule to vary continuously (thus providing determination of exact schedules
without being bound by discretization). They then consider potential motivations that
the firm may have had for offering a window plan, based on economic theory, and in-

vestigate whether the firm could have structured its plan more efficiently, subject to the
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budgetary restrictions that it faced. If the main motivation was to reduce immediately

the current size of its labor force, the firm acted close to optimally.

In a more recent paper, Lumsdaine, Stock, and Wise [1994b] simulate the effects
of a number of different policy changes, using data from another Fortune 500 firm.
Besides confirming, using this alternative dataset, their earlier results, they investigate
the effects on labor force participation of changes in the Social Security early and normal
retirement ages, the private pension plan provisions, the interaction of changes in both
Social Security and pensions, retiree health insurance, forced reductions in work load,

and other policies.

The evidence associated with this body of literature is relatively clear. For those
people who will receive pension benefits, the magnitude of the expected benefit is such

that pension plan provisions can strongly influence their retirement decision.
B. What We Would Like to Know

An important aspect to modelling the determinants of retirement behavior and
retirement income is understanding how Social Security and pensions interact with other
forms of retirement savings. In particular, do they provide additional savings or are
they substitutes for alternative forms? Much of the research has focused on shortfalls
in retirement income or benefit levels for individual retirees. From a macroeconomic
perspective, it is important (Day [1993]) to assess the tradeoff between generations as
part of the cost/benefit analysis. Day cites overwhelming support across all ages for
maintaining or increasing Social Security benefit levels, but suggests that younger workers
may not completely understand how these levels would be raised. Attitudes towards taxes
and attitudes towards benefits are only weakly correlated. Day claims this is because
attitudes towards taxes are more likely to be driven by self-interest whereas attitudes

towards benefits are more ideological in nature.

Another significant source of uncertainty is how firms will react to changing labor

force participation and needs. Will they support government policy to encourage older
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workers to continue working, or will they try to counterbalance the Social Security ef-
fects via manipulation of their pension plan provisions? The upward-sloping wage curve
makes it difficult for firms to retain older workers in a cost-effective way. In addition,
anecdotal evidence of firms rehiring retirees that have opted for a window plan, often
at higher consulting wages, suggests that firms have difficulty convincing the “right”
(less-productive) people to retire; a more systematic assessment of firm behavior would
provide insight as to the frequency with which this occurs. Note that economic theory
would predict that workers with a high opportunity cost of leaving (those that would have
difficulty finding an equivalent job) would be less likely to accept a window plan. The
results of Lumsdaine, Stock, and Wise [1991] are not inconsistent with this theory and
anecdotal evidence; they do, however, suggest that firms may be operating under rather
myopic, short-term objectives (such as paring down the size of its labor force, without

regard to overall productivity or future productivity) when offering window plans.

It is also clear that individuals do not always have an accurate perception of the
components of their expected retirement income. A study by Merrill Lynch (as reported
in Employee Benefit Plan Review, [June 1994]) found that of individuals ages 45-64,
36% cited pensions as their expected most important source of retirement income. In
reality, only 10% of income comes from pensions, according to a United States Depart-
ment of Health and Human Services report (Radner [1993a]). A poll by the Employee
Benefit Research Institute (EBRI) found that nearly half of all respondents believed that
$150,000 or less was what they needed in order to fund their retirement. In addition,
only one-third of individuals correctly chose the range of dollar amounts that included
the maximum Social Security benefit when given four choices. Additional evidence of
inaccurate understanding by elderly regarding the Social Security earnings test rules is

found in Leonesio [1993b].

While much of the literature on pensions has focussed on coverage, in considering
individuals most at risk in terms of potential future income inadequacy, it is important
to consider pension receipt and not pension coverage. Gender differences in pension

coverage become even more pronounced when measuring receipt; women are much more
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likely to experience interruptions in labor force attachment and thus are less likely to

5 In 1992, median income from

meet vesting requirements in a pension plan than men.
private pensions for male recipients was approximately twice that of female recipients, at
all 5-year age intervals for individuals above age 65 (Grad [1994]). Controlling for tenure,
coverage rates are fairly similar, as shown in Table 5. Another reason that women are
particularly at risk is due to the earnings gap. The coverage rates for men and women
are very similar at similar earnings levels; disparity arises due to the concentration of
women in the lower part of the earnings distribution, as shown in Table 6. Multiple
vesting further increases the gender gap. Among men age 50-59 who were working full-

time in 1988, 15% were vested in a previous job (24% of workers age 60 and older) while
among women in both age groups only 5-6% were so vested (Woods [1993]).

There is some evidence that for women, pension coverage is associated with increased
attachment to the labor force in later life (Pienta, Burr, and Mutchler [1993]). Possible
explanations for this counterintuitive observation include a selection effect and the need
to make up for an earlier discontinuous work history in terms of vesting and the earnings
gap. This explanation is supported by evidence in Ruhm [1994], who finds that for men
in the RHS, late entry into a pension covered job is associated with increased attachment

to the labor force, even more than for non-pension-covered individuals.

In addition, pension coverage may be leveling off (recall Table 4). Quinn, Burkhauser,
and Myers [1990] suggest that if increasing pension coverage is responsible for the ob-
served trend towards early retirement, a levelling off of coverage may signal a correspond-
ing increase in average retirement ages relative to current projections. DC participants
seem to comprise 1/3 of all pension participants, as compared with 1/6 fifteen years
earlier. In addition, more employers are offering supplementary coverage; this is most
often in the form of a DC plan. The proliferation of these plans also suggests that

the incentives to retire early, usually associated with DB plans, are weakening. However,

5 Woods [1993] notes that “while the gender gap is relatively small among workers
under the age of 40, it diverges sharply among older workers”.
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DB plans are relaxing their requirements for receipt of benefits; see the sources cited in

Quinn and Burkhauser [1992] for evidence that this promotes early retirement.

Much of the literature has used large aggregate datasets to investigate the influence
of pension plans on the retirement decision. The advantage of using large datasets is
that they may be more representative of the population and therefore more useful for
policy evaluation. The disadvantage is the loss of heterogeneity which typically arises
from the absense of details of each individual pension plan. In order to control for some
of this heterogeneity, Stock and Wise [1990a,b] use data from one particular Fortune 500
firm. The size of the firm allows for an adequate sample while providing a level of detail

regarding the pension plan provisions that is not found in more aggregate datasets.

The obvious benefit to using data from a single firm is the use of detailed pension
plan information and earnings records. However, such an approach is not necessarily
representative of the aggregate population. An important research priority should be
the availability of better earnings records, in a more timely manner, while still main-
taining confidentiality. Data on Social Security earnings records would provide an entire
wage history for each individual; tax data from the IRS would supplement this with
information on additional assets, which are critical for evaluating the adequacy of re-
tirement income and savings. While some information would still have to be imputed
(e.g., expected future levels), the level of imputation would be much more accurate than
what is currently available; imputations from aggregate data do not effectively capture

the heterogeneity in the population.

More recent datasets, such as the HRS, link extensive survey responses on work
history, health status, and assets to pension plan detail from the individual’s specific
firm. This provides hope of estimating more dynamic models using broader based studies
that are more representive of the population. In addition, evidence in Hurd and McGarry
[1993b] suggests that workers’ subjective probabilities of working past ages 62 and 65
reflect details of their pension plan provisions. In particular, the probability of working

past age 65 for individuals with no pension plan is more than double the corresponding
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probability among workers with pension plans that allow for full benefits by age 62.
Additional subjective questions, such as how much benefits are expected to be, will,
in future years, be matched up to actual receipt in order to draw inferences regarding
expectations. The HRS also asks what form the benefit is expected to be received in (i.e.,
lump sum, annuity, etc.). Many other subjective questions about work and perceptions
of and interactions with things related to work are also asked, along with additional

information regarding early retirement window plans.

It is important to emphasize that, while many researchers have noted the significant
effect of pension plan provisions and have estimated this effect to be much larger than
the one associated with changes in Social Security provisions, for the fraction of the
population that relies solely on Social Security benefits, changes to Social Security will,
in contrast, have a profound effect. This is discussed in Hurd [1994b] and Lumsdaine,
Stock, and Wise [1994b]. Pension benefits are thought to be of more importance when
considering the relative magnitudes of actual benefits for individuals that have them;
Social Security benefits may be more important when assessing the aggregate (or even

the median) impact of policy changes.

It has been documented (Kotlikoff and Wise [1985, 1987]) that pension plans, par-
ticularly DB plans, have incentive effects by which firms can manipulate the composi-
tion of their employees. Federal regulations have sought to limit these incentive effects
(Clark, Gohmann, and McDermed [1988]). For example, the Age Discrimination in
Employment Act (ADEA) protected older workers from the threat of mandatory retire-
ment. Quadagno and Hardy [1991] argue that “private firms developed extensive early
retirement packages that provided incentives for early retirement and disincentives for

continued employment.”

The recessions of 1973-4 and 1981-2 provided additional inducements for firms to
offer early retirement programs; window plans allowed firms to target a specific group

of workers for attrition without resorting to layoffs. Window plans were perceived as
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being highly lucrative and beneficial to the employee; firms meanwhile were able to limit

future pension liability (Quadagno and Hardy [1991]).

Ironically, while legislation has sought to limit the incentive effects of pension plans,
window plans have fallen under less regulation and therefore remain a powerful tool by
which firms can seek to influence workers’ participation decisions. As their relation to
pension plans would suggest, the existence of a window plan, along with to whom it is
offered, varies considerably across demographic lines. As anti-discrimination legislation
has increased, window plans remain as one of the few ways that employers can legally
discriminate among workers (in targetting a specific subset of workers) and over time
(historically, as mentioned above, window plans have been prevalent during periods of
downsizing). As a result, window plans should continue to be a major policy focus for

the next decade.

In addition, as we learn more about individual responses to window plans and how
they affect labor force participation decisions, it will be equally important to model firm
response and consider whether firms have increased utilization of window plans in light
of the more favorable regulatory environment (relative to pensions) or decreased it (due
perhaps to the wrong people leaving). Detailed questions about window plans should be
included in surveys of firms such as the Survey of Consumer Finances’ Pension Provider

Supplement and the Bureau of Labor Statistics’ Employee Benefits Survey.

Because window plans can vary considerably, studies documenting their effects have
focussed on a single window plan. Data regarding window plans are difficult to ob-
tain, as they must be gathered directly from the firm. The HRS is the first survey to
contain detailed questions regarding window plans. Analysis of the responses to these
questions hopefully will lead to a broader understanding of the magnitude of the individ-
ual incentive effects and the potential implications for aggregate impacts on labor force

participation.

From a modelling perspective, window plans have offered a unique type of “natural

experiment” in the literature of the previous decade. Because there had been no his-
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torical precedent for such alterations to pension plans, initially they were unanticipated.
Therefore models could be estimated using pre-window plan provisions and then used to
predict the effects of the window plan, in effect creating an out-of-sample test of model
predictability. Currently, with the proliferation of window plans among firms and even
within the same firm, research methodology requires a change of focus. Models that
study the effects of window plans will need to consider how expectations are formulated
and incorporated into an individual’s retirement decision. Just as the existence of a
window plan can induce additional retirements, the absence of one may inhibit retire-
ments if individuals expect one to be offered in the near future. Smith [1994] provides
further caveats regarding the interpretation of window plans as an out-of-sample test of
the model, citing endogeneity of other factors influencing departure rates, such as the
perceived financial condition of the firm. This endogeneity could result in a change in
the model parameters, a change which is not captured by the current form of policy

simulation.

With focus shifting to issues of solvency of government programs, private sources
of retirement income, such as pension plans, as well as individual savings, will become
increasingly important. As discussed earlier, Auerbach, Kotlikoff, and Weil [1992] note
that the income of the elderly is becoming increasingly annuitized; shifts from DB to
DC plans suggest that this trend may not continue. Future research needs to focus not
only on the availability of outside sources of retirement income but also on the form of
the distribution of this income. With the increase in popularity of DC plans, individuals
have more options regarding their distributions and a substantial fraction of individuals

elect a lump-sum payment.

Policy in recent years has begun to focus on “preservation” of retirement benefits
y y g p

(Woods [1993]) by enacting legistlation which imposes stiff penalties for failing to roll pre-

6

retirement distributions into a qualified retirement plan.® Considering pre-retirement

6 In 1986, a 10% penalty tax was imposed; this tax was increased to 20% in 1993. For
this and more details on lump-sum distributions, see Woods [1993].
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lump-sum distributions, Woods [1993] finds that many of these distributions went to
individuals who were either vested or covered but not vested in another pension plan.
He argues that there should be less concern regarding potential consumption of a lump-
sum distribution for these individuals, especially as such distributions tend to be of
fairly small magnitude (the median amount is $2830). Of the individuals who show
no source of additional pension income, Woods finds that many saved or invested the
entire distribution, concluding that concern over choice of distribution is of secondary

importance to more general concerns over how to increase coverage.

Much of the previous literature has focussed on pre-retirement lump-sum distribu-
tions; caution should be exercised in using such results to draw inferences on the adequacy
and preservation of post-retirement analogs. Analysis of the HRS will reveal whether
pre-retirement patterns of distribution choice and savings reflect post-retirement behav-
ior. The obvious concern is that lump-sum distributions return too much responsibility
for retirement saving to the individual; legislation has attempted to enforce the need
for adequate retirement-related savings vehicles. Additional research on post-retirement

distribution choices is clearly needed.

In terms of modelling, as Gustman and Steinmeier [1986] point out, the use of life-
cycle models requires computation of earnings histories. These are often imputed from
either self-reported recollections or, in the case of individual firm records, from company
records. In the latter case, transitions between jobs are not documented. Stock and
Wise [1990a,b] use a log linear autoregressive wage equation to impute earnings histories
and forecast future earnings. Because the time dimension of the panel in their firm
was substantially shorter than that used by Stock and Wise, Lumsdaine, Stock, and
Wise [1994a,b] use a fixed effects model. In addition, in most of the dynamic models,
future wage uncertainty is not allowed. Thus the potential accuracy of our models and
our ability to predict the effects of policy changes are limited by our earnings forecasts.
Furthermore, other types of uncertainty (such as firm side demand for future labor) and
individuals’ expectations about them (such as inferences following the announcement

of a window plan regarding a firm’s financial condition or the probability of a layoff)
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may significantly contribute to an individual’s uncertainty. This suggests that future
dynamic models may need to incorporate beliefs about changes in the system itself.
Such “macro” risks may contribute far greater uncertainty than “idiosyncratic” risks
(such as wage uncertainty or health risks). Accurate forecasts of firm response and
behavior are critical to understanding what workers will be doing on the supply side of

the labor market.

While the models of LSW fit retirement rates well at most ages, they systematically
fail to capture the magnitude of the retirement rate at age 65. This underprediction is
attributed to “social custom”, an interpretation criticized by Rust and Phelan [1993], who
argue instead that the cause is the omission of other key considerations, most noticeably,

Medicare.
V. Disability

There is increasing discussion about the relation between Social Security Disabil-
ity Insurance (SSDI) and retirement and the possibility that liberalization of disability
benefits is partially responsible for declines in labor force participation (see discussion in
Rust [1989] and Lewin-VHI [1994]). In addition to the link with retirement, there is also
evidence that policy variables influence applications for disability. There is a positive
correlation between disability applications and unemployment rates. QOthers have cited
a negative correlation between labor force participation and the generosity of benefits as
measured by the replacement ratio (benefits to wages). It seems (Quinn and Burkhauser
[1992], Bound and Waidmann [1992], and Waidmann, Bound, and Schoenbaum [1995])
that applications for disability increased over the 1970s and declined in the 1980s. Mea-
suring disability, however, is difficult because some people who are disabled will just
choose to retire (or, some people will leave when eligible for retirement when, if they
were completely healthy, they would have continued working). Furthermore, disability
may result not in complete exit from the labor force but in a reduction in the amount

of hours worked.
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Another indication of the link between disability and retirement is that to the extent
that individuals are likely to exaggerate their disability conditions, only about half of the
rejected applicants return to work (Bound, 1989). One potential reason is that workers
filing a disability claim must wait 5 months from the time they leave their jobs in order
to receive benefits. In addition, disability benefits, like Social Security benefits, are
subject to an earnings test at $500 per month. Both of these features inhibit subsequent
labor force participation. Some of the literature on this subject suggests an equivalency
between the decision to apply for disability benefits and a decision to withdraw from the
labor force (e.g., disability is a substitute form of retirement). Indeed, disability benefits
convert to retirement benefits at age 65. If policy is aimed at keeping individuals in
the work force, the findings of Bound [1989] and Burkhauser, Butler, Kim, and Slotsve
[1992] suggest that such efforts should target individuals before they begin the application

process.

As mentioned above, the timing of application for disability benefits seems to be cor-
related with the replacement rate; a higher rate means earlier application on aggregate.
In addition, a higher rate is associated with a shorter waiting time before applying after
the onset of a health condition (Burkhauser, Butler, Kim, and Slotsve [1992]). Other
variables that affect the timing of application include savings and the extent to which

the employer could accommodate the disability.

The prevalence of disability among working age persons in the United States is
estimated to be between 7 and 14 percent (Lewin-VHI [1994]). This rate has fluctuated
over the last three decades, as shown in Table 7. Recent trends in disability insurance
have seen a growth in both applications and awards. Much of this is attributable to
changes in aggregate macroeconomic variables, such as unemployment. In addition,
qualifying rules were liberalized in 1984; this has contributed to the observed growth
in awards (Lewin-VHI [1994]). From 1988-1992, applications increased by 29 percent
(40% using the redefined measure of applications, which excludes technical denials and
duplicate applicants). Although gender-specific data on applications are not available

before 1988, in 1992 60.9% of applicants were male. It is argued that some of the recent
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growth in application (and resulting awards) may be due to demographic trends (e.g.,
the increase in female LFP, the aging of baby boom cohort). The number of awards
over the same time period rose 54%. Similar dramatic growth spurts occurred in the
early 1970s. The fraction of SSDI awards to women has risen, most likely as a result of
rising applications (in 1992, this fraction was 37%). The ratio of awards to applications
(the “allowance rate”) has fluctuated, in recent years ranging from .29 in 1982 to .49
in 1992. In addition, toward the late 80s, more individuals were applying concurrently
to SSDI and SSI. These applications accounted for between 60 and 69 percent of the
growth in applications in 1992; they accounted for about 48% in 1988. Lewin-VHI [1994]
document substantial variation across states in the growth of applications from 1988-
1992. For example, North Dakota had a 4% increase in concurrent applications; for

Rhode Island, the increase was 134%.

The size of the disability insured population has increased as well. “From 1970 to
1992, the average annual growth rate was 1.48 percent for men and a much larger 3.91
percent for women” (Lewin-VHI [1994]). The growth appears to be slowing. The award
rate for women is below (roughly 80% of) the award rate for men. The age-distribution
of the adult disability insured population declines with age past age 35, as seen in Figure
7. The percentage of men age 55-64 receiving SSDI benefits has grown from 5.3% in
1965 to 10.5% in 1985 (Bound [1989] and Lewin-VHI [1994]). Because award rates are
correlated with age (see Figure 8), an increasing elderly population suggests an increased

burden in the future on SSDI.

In contrast to Social Security and pensions, replacement rates for new SSDI bene-
ficiaries are generous; at the first quartile, replacement rates over the last decade have
been approximately 55% for men; for women they have been close to 85%. At the
median, replacement rates are 46% for men and 61% for women. It is apparent that
individuals should not rely on disability payments as their primary source of retirement
income before age 65. While the SS trust fund is projected to have surplus through
2015 and become exhausted in 2044, the Disability Insurance Trust Fund is expected to
become insolvent in 1995 (CBO, 1993). In 1977, the denial rate on disability applications
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was increased due to financial pressures (Lewin-VHI [1994]). During subsequent years,
evidence suggests that the increased denial rate was responsible for a decrease in appli-
cations (Parsons [1991b] and Lewin-VHI [1994]). This episode in history may provide
useful insight into projections of future disability determination and receipt of award.
Over the last decade, the prevalence of disability in the United States among working

age persons has remained constant, as shown in Figure 9.
A. Literature Review and Previous Methodology

Common static models for investigating disability insurance include least squares
and instrumental variables (because of correlation using self-reported health). There
have been relatively few studies that have employed pure time series data to investigate
the relationship between macroeconomic events and applications for DI (such as an
increase in the unemployment rate). This is in part due to the implausibility of a stable
relationship accurately describing application rates in light of institutional changes over
the relevant time period. For example, Lewin-VHI [1994] cite Hambor [1992], who finds
a negligible effect of a one percentage point increase in unemployment, once dummy
variables for changes in the law are included. Other studies have used cross sectional
data and variation across states to address the relation between unemployment and DI
applications. Bound and Waidmann [1992] use pooled data to incorporate both time

series and cross sectional features in their model.

There have also been a number of models that have attempted to capture the dy-
namic nature of the disability application decision using pooled individual-level data.
Such data have been used often to characterize other decision processes such as the la-
bor force participation decision and the Social Security application decision. Dynamic
modelling of DI applications and awards is more complicated, due to uncertainty related
to receipt of benefits and the cost (social stigma?) associated with applying. Haveman,
DeJong, and Wolfe [1991] use a switching regression model to mimic the decision process
of a worker choosing between working at the offered wage versus receiving disability. In

their data set, about two-thirds of the sample receive disability benefits (SSDI); of these
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90% do not work. They predict that a 20 percent increase in expected SSDI benefits
would decrease the labor force participation rate by 0.3%. Thus they conclude that the
increase in benefits per recipient of 43% could not have been responsible for the 12%

decrease in labor force participation of 55-64 year-old males between 1968 and 1978.

Burkhauser, Butler, Kim, and Slotsve [1992] use a multi-state, continuous time
hazard model and choice-based sampling to model the application for disability. They
consider the decision process as one where the individual is choosing how long after
the onset of a health condition to wait to apply for disability benefits. Some of the
justification for waiting comes from the uncertainty of actual receipt of benefits. They
modify a dynamic retirement model to estimate the optimal age at which an individual
should apply for benefits, assuming perfect capital markets and uncertainty regarding
program acceptance. The key assumption is that the individual will not return to work

once deciding to apply, regardless of the outcome of the application.

Stern [1988] characterizes the endogeneity between the disability application and
labor force participation decisions using a simultaneous equations framework. With a
two-step estimation procedure, he finds that while disability (as measured by a number
of physician diagnosed conditions or self-reported) affects the labor force partipation
rate, participation does not seem to directly affect disability. Maximum likelihood es-
timates suggest some effect of participation on disability, but the sign of the coefficient
on participation suggests that it diminishes health status. While the results imply that
disability is a reasonable measure with which to predict labor force participation, there
is no measure of disability benefits in the model (as noted by Stern). The methodology
(of correcting for potential endogeneity) should be employed in related contexts, such as
in comparing the relationship between labor force participation and the application for

disability insurance.

Bound [1989] also cautions about potential endogeneity. In particular, the magni-
tude of the disincentive effect will vary across individuals and will be a function of past

labor force behavior. Comparison of alternative decisions is difficult at the individual
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level because wages of those individuals out of the work force and disability benefits
for those at work are not observed. To address this issue of endogeneity, Bound [1989]
examines rejected disability applicants, claiming that this group forms a “control” com-
parison group. The key assumption that he makes is that individuals in this control
group are healthier and more capable of work than those receiving disability benefits.
In addition to finding (as noted above) that the majority of rejected applicants do not
return to work, Bound notes that among those that do return, earnings are substantially

lower than both pre-application levels and than non-applicant comparison groups.

In a response to Bound [1989]’s results, Parsons [1991a] re-emphasizes the endo-
geneity of the rejection on future labor force participation. In particular, he notes that
following a denied application, individuals are likely to encounter difficulty returning to
work after the 5-month waiting period, in addition to possibly opting to stay out of the
labor force due to potential appeal or re-application. Parsons argues that even after ap-
plication denial, the disability system plays a sigﬁiﬁcant role in individuals’ future labor

force participation decisions.

In Rust [1989]’s model, a disabled individual is still allowed the full range of tran-
sition states; potentially this allows assessment of how receipt of SSDI inhibits or en-
courages re-entry into the labor force. Unlike models that incorporate Social Security,
in modelling disability it is important to capture the uncertainty surrounding receipt of
benefits conditional on application. Rust and Phelan [1993] are working on incorporating
the DI application process into their dynamic specification. It will be important to think

about the correlation structure between these decisions.

Before we propose policy aimed at effecting a particular response, it is important to
establish whether there is a causal link (and what is the magnitude of any potential effect)
between increased generosity of benefits and declining labor force participation. Unfor-
tunately, there is still considerable disagreement in the literature about the relationship.
Earlier work by Parsons [1980] attributed the decline of the labor force nonparticipation

rate of older men since 1946 to the expansion of the disability program. In response to
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this work, Haveman and Wolfe [1984] criticized Parsons’ results, citing potential endo-
geneity, multicollinearity, and sample selection problems with his estimation. Although
they use a different dataset, they sequentially correct for each of these cited problems
and conclude that doing so results in an insignificant elasticity of nonparticipation with
respect to benefits. Parsons [1984] takes issue with their arguments; perhaps most con-
vincing is a graph (see Figure 10) of the relationship between the nonparticipation rate
of men 45-54 and the recipiency rate of Social Security disability benefits. While such
graphical evidence does not designate causality, it does suggest existence of a correlation

between the two rates.?
B. What We Would Like to Know

A fairly comprehensive discussion of the problems in econometric modelling of SSDI
applications and awards is found in Lewin-VHI [1994]. Most studies have used cross-
sectional data for modelling disability. Among the problems with time series data, they
cite the lagged response of DI applications to shifts in macroeconomic variables. Mod-
elling the lag structure is nontrivial; however, analysis of impulse response functions or
other spectral techniques could be useful in this regard. Lewin-VHI [1994] also cite low
frequency of data; indeed the Hambor [1992] study contained only 22 observations. State

space filtering algorithms would allow mixed frequency data to be used in modelling.

Lewin-VHI [1994] suggest separate analysis of time series data for subgroups of the
population. However, it does not seem that data are currently available to enable such an
analysis. The pooled data across states could be useful for this. Multivariate structural
break models (see, for example, Bai, Lumsdaine, and Stock [1994]) allow endogenous de-
termination of structural change and would therefore control for key institutional changes
as discussed above. By precisely estimating the date of change, inference can be drawn

about the lag structure and the propogation mechanism of shocks.

" Infact, the correlation in Parsons’ data from 1947-1979is 0.91.
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As with the decision to accept a pension-covered job, selection occurs among disabil-
ity applicants as individuals assess their probability of acceptance. In order to control
and correct for selection, a data priority should be to collect more accurate applicant
surveys. Some use of subjective probability questions may prove valuable in this regard
to evaluate how an applicant (as well as a non-applicant) assesses the probability of
an award. Detailed data recommendations are contained in Lewin-VHI [1994]. They
identify the need for a pooled data source. In addition, they suspect that concurrent
applications (for both SSDI and Supplemental Security Income - SSI) are highly sensitive
to changes in the labor market or the macroeconomy. A pooled data source may provide

a means of distinguishing such trend components in disability.

Understanding the link between disability and retirement is the first step to being
able to predict how changes in Social Security policy will affect disability applications.
To the extent that they are complements, an increase in the Social Security retirement
age may induce more individuals to apply for disability. To verify this, we must first
ascertain the direction of causality — are people applying because they are ready to leave
the labor force or does the very act of applying cause individuals to drop out of labor

force (due to stigma or the long waiting period or other reasons)?

An additional uninvestigated research topic is the interaction between window plans
and SSDI. Lewin-VHI [1994] suggest that windows are more likely to be attractive to
those that are eligible for SSDI. This contradicts other evidence on window plans that
suggests that the “wrong” individuals (i.e., those with attractive alternative employment
opportunities) leave. Particularly with regard to disability insurance, where there is un-
certainty about acceptance of the application (as opposed to Social Security, pensions,
and Medicare, where acceptance depends solely on quantifiable characteristics such as
age and years of service), selection issues are likely to play a key role in inference. Parsons
[1991b] models self-screening in SSDI - the extent to which individuals pre-assess their
probability of acceptance and condition their decision to apply on this preliminary anal-
ysis. Parsons investigates self-screening efficiency, that is, the accuracy of this selection

mechanism.
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VI. Medicare and Health Insurance

Much of the concern regarding the adequacy of retirement income is due to the
uncertainty surrounding future events and needs, particularly health status and health
care costs. Elderly individuals over age 65 are covered by Medicare and/or Medicaid, so
that very few are uninsured. In 1990, 99 percent of those 65+ were insured (CBO, 1993)
while 10% of men and 13% of women between ages 55-64 did not have insurance. In 1987,
94% of people 65+ incurred medical expenses (not including long term care). Individuals
65+, as well as those that have been receiving disability for over 2 years, regardless of
age, are eligible for Medicare. Among those 55-64 in 1987, 85% incurred some medical
expense (not including long term care). Of those that were retired in 1987, 70% held
employment-related coverage. Post-retirement coverage is more prevalent in large firms;
in 1990, 90% of the largest firms provided post-retirement coverage (Hewitt Associates
[1990]), 83% for individuals both before and after age 65. Of these, approximately 20%
required no contributions, an additional 8% required contributions for spouse coverage
only. For post-65 coverage, 31% did not require any employee contributions. Most post-
65 retirement plans (97%) are integrated in some way with Medicare. However, even
with Medicare coverage, individuals are facing increased out-of-pocket expenses. The
percentage of Medicare enrollees’ per capita income needed to cover such costs increased
from 4.2% in 1975 to approximately 5.7% in 1990 (Kingson [1992]). Rising medical
costs and costs of insurance may result in a decrease of pension benefits or a decline
in retiree health benefits (Congressional Budget Office [1993]). In the 1960s, Medicare
disbursements were estimated to be approximately 0.6% of GNP; in 1991 their share of
GNP had doubled to 1.2% (Hurd [1994b]); this share is projected to be 2.7% by 2020
(also Hurd [1994b]).

Like Social Security and Disability Insurance, Medicare is not adequately financed in
order to meet the anticipated increase in health care needs. Under moderate projections,
Medicare funds are expected to be depleted by 2003. In order to sustain the program,
therefore, a combination of tax increases, benefit reductions, and cost containment will

be necessary (Kingson [1992]). As a result, retiree health insurance is increasing in
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importance. Like other fringe benefits such as pensions, retiree health insurance may
have powerful incentive effects. In particular, the existence of retiree health insurance
should reduce job mobility to the extent that it represents an implicit contract between
employer and employee. An implication of this, Macpherson [1992] argues, is that women
should be covered less frequently than men, due to less attachment to the labor force.
In addition, large firms, which presumably have high monitoring and training costs,
are more likely to offer retiree health insurance (creating a “bonding” effect, similar to
that for pensions, as argued by Allen, Clark, and McDermed [1993] and Gustman and
Steinmeier [1993b]). Per capita costs of retiree health insurance will also be lower at
larger firms. Barron and Fraedrich [1994] take a similar view, focusing on employer
heterogeneity to explain differences in fringe benefit offerings, particularly with respect

to retiree health insurance and leave policies.

Another reason it is important to include Medicare in a model of retirement behavior
is that an individual is eligible for Medicare due to disability if s/he is entitled to Social
Security on the basis of a disability; that is, they have been receiving Social Security
for this reason for at least 2 years, under age 65. It is estimated that approximately
eighty percent of SSDI beneficiaries receive Medicare coverage (Lewin-VHI [1994]). If
the individual goes off disability and goes back on again for the same disability, the 2 year
waiting period is waived. In addition, there is a continuation allowance if the individual
returns to work (a 9-month trial period and up to 15 months afterwards, Commerce
Clearing House, Inc. [1993]). As with non-disability-related cases, if the individual is

covered by an employer-sponsored plan, Medicare is the secondary payer.

Besides Medicare, government influence in health benefits to the elderly has occurred
via legislation, such as passage of the Consolidated Omnibus Budget Reconciliation Act
of 1985 (COBRA), which mandated continued health care benefits to retired employees
for up to 18 months. While provisions of COBRA allow employers to charge up to 102%
of premium costs, many plans pay the entire cost of this continuation coverage (Bar-

ron and Fraedrich [1994]). For individuals that remain attached to the labor force solely
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due to the availability of health insurance until eligibility for Medicare at age 65, this

effectively lowers the feasible retirement age to 63%.
A. Literature Review and Previous Methodology

As noted earlier, papers by Lumsdaine, Stock, and Wise have systematically un-
derpredicted retirement rates at age 65, despite reasonable predictions at other ages.
LSW [1993] addresses this issue directly, focusing on two selected samples from a specific
firm: a balanced sample of individuals (the same number from each age group; random
samples tended to have relatively few individuals at the older ages) and a sample of 65
year olds. Standard economic variables do not seem to explain the large retirement rates
at this age. Discussion by Rust [1989] and Rust and Phelan [1993] suggests that this
underprediction may be due to the absence of health benefits in the model specification.
The specific firm that LSW [1993] study offers continued post-retirement medical cov-
erage, leading the authors to argue that the incentive to stay employed to retain health
insurance should not apply to individuals in this firm. Nonetheless, the spike in the
hazard rates at age 65 is still noticeably pronounced. In addition, Madrian [1993] has
computed hazard rates using three aggregate datasets for individuals with and without
retiree health insurance; the difference is not statistically significant between the two
groups and in one case, the hazard rate is actually lower for those with retiree health

insurance than for those without it.

Gustman and Steinmeier [1993a] note that, “[r]etiree health benefits create incen-
tive effects that are analogous to those created by defined benefit pension plans.” In
particular, it is advantageous to remain with the firm until the age of eligibility for such
benefits. In considering the interaction between employer provided health insurance and
retirement behavior, they predict a minor effect on labor supply; the magnitude of the
effect is considerably less than a year. Gustman and Steinmeier simulate the effects of
a variety of retiree health insurance assumptions. Because no dataset contains all the
important information for such a simulation, they estimate a life-cycle model using the

RHS and embed the resultant estimated utility function into a simulation model using
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data from the SCF. In doing this, they are able to both model the key elements of the
retirement decision and incorporate detailed features of pension plan provisions. The
measure of health insurance used in their simulation is an imputed amount of employer
contribution. Post-retirement health insurance is a fraction of the value of this contri-
bution, based on national averages. As with their [1991] study on the impact of policy
changes to Social Security, Gustman and Steinmeier measure the effect of providing re-
tiree health insurance to be a change (in this case a decrease) in the average date of
retirement of roughly the same magnitude; individuals would retire approximately three
weeks earlier. They attribute this modest effect to the magnitude of the value of health

insurance relative to other forms of compensation.

Lumsdaine, Stock, and Wise [1994a] incorporate Medicare into the base retirement
model, valuing medical insurance at its cost and treating it as comparable to wage
compensation. The addition of this measure of the value of medical insurance does
nothing to explain the departure rate at 65. In principle, other things such as savings

also could be incorporated in this way.

It is puzzling that some structural models such as those of Lumsdaine, Stock, and
Wise [1994a] or Gustman and Steinmeier [1993a] fail to capture a significant Medi-
care/health insurance effect, as anecdotal evidence and media attention suggest that
concern over health insurance is on the minds of many individuals nearing retirement.
Reduced form models have been more successful at capturing a larger effect, at the
expense of policy inference. Using a probit model, Gruber and Madrian [1993a] find a
significant effect of post-retirement health insurance on retirement, exploiting state cross
sectional variation in continuation of coverage laws. They find that one year of continu-
ation benefits raises retirement rates by 20%. In addition, the effect is not clustered near
the age of Medicare eligibility but rather is similar at all ages. Their results suggest that
individuals value continuation benefits at a much higher level than at actual employer
cost. Subsequent work by Gruber and Madrian [1993b] finds that continuation mandates
have a large effect on increasing insurance coverage, but have a relatively small effect on

increasing retirement. Karoly and Rogowski [1993] also use a probit model and find sig-
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nificant effects of health insurance on retirement. Because they use the Survey of Income
and Program Participation (SIPP), which has no information on retiree health benefits,

they use an imputed measure of benefits, based on firm size, industry, and region.

Rust and Phelan [1993] use dynamic programming as in Rust [1989] to model jointly
the labor supply decision and the decision to apply for Social Security using the RHS
dataset. They cite the liberalization of Social Security and Medicare benefits as a signifi-
cant contributing factor in the decline of labor force participation. They also review some
of the earlier techniques used to study this question. Regarding the impact of health
insurance, they criticize earlier studies’ (in particular Gustman and Steinmeier [1993]
and LSW [1994a]) use of the expected value of Medicare reimbursements and employer
contributions, arguing that risk averse individuals respond asymmetrically to the proba-
bility of a catastrophic event. Thus, “the certainty equivalent value of Medicare coverage
will be substantially greater than the expected value of Medicare reimbursements and
retiree health insurance premiums.” They found that the Pareto distribution provides a
very close fit to the long, thin upper tail of the distribution of annual health care expen-
ditures. The large influence that Social Security exerts over labor force participation at
age 65 is attributed to incomplete annuities markets. Additional responsibility for the
large peak in retirements at this age is due to incomplete health insurance markets. In
the dynamic programming model they use, Social Security is basically the only annuity
available to the individual. In particular, the data are limited to men who do not have
access to a pension plan. An obvious desirable extension to their model would be to
relax this constraint. The model also assumes no savings (total borrowing constraints).
The results justify retirements at age 62 and 65 (and mirror the peaks extremely well),
with those at 65 being attributed to Social Security and those at 62 attributed to the
presence of retiree health insurance or some other form of health insurance. Without
health insurance, individuals typically postpone their retirement until they are also el-
igible for Medicare. The delayed retirement credit is blamed for the magnitude of the
sharp peak at 65 (virtually no one will work after 65); this suggests a reduction in the

peak in the future due to scheduled increases in the delayed retirement credit. Rust
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and Phelan predict that high income workers will continue to work but will still apply
for Social Security at 65 as a costless way of obtaining supplementary health insurance,

despite the limitation imposed by the earnings test.
B. What We Would Like to Know

One of the hottest topics of debate in the 1992 election, and likely to continue
to be a key issue, is universal health care coverage. Opponents cite unsurmountable
costs while proponents argue that lack of universal coverage reduces labor mobility and
stifles entrepreneurship (by discouraging self-employment) because employer-provided
health insurance, like DB pensions, are typically not portable and often contain pre-
existing condition clauses. Holtz-Eakin, Penrod, and Rosen [1994] investigate this latter
claim. They find little evidence to support the idea that universal coverage will increase
entrepreneurship, noting instead that the significant negative impact of the presence
of an employer provided health insurance plan on the probability of a transition into

self-employment is due to heterogeneity based on other observable characteristics.

While selection issues are likely to be important in analyzing the effects of retiree
health insurance, they are less important in Medicare analysis since (as noted above)
virtually everyone over age 65 is covered by Medicare. Barron and Fraedrich [1994]
assume that employers offer fringe benefits to induce self-selection; this assumption arises
in a model of labor contracting where certain types of firms need to reduce mobility of

their employees, perhaps due to costly training which represents a long-term investment.

Another important point that Holtz-Eakin, Penrod, and Rosen [1994] raise is that of
determining a reliable measure of expected health costs. They define 12 different proxies,
including previous medical expenses associated with hospital stays, the number of doctor
visits, and the number of people in the family covered by the plan, incorporating each
one separately. It is likely that a weighted combination of many proxies would be the

most accurate in determining the influence of retiree health insurance.
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Because Medicare provides near-universal coverage for elderly over age 65, policy
related to it is likely to focus on issues of cost containment. Two approaches that have
been discussed are capping expenditures/rationing of services and raising the Medicare
eligibility age. To the extent that some of the observed retirement at age 65 is due
to Social Security and some is due to Medicare eligibility, attempts to increase labor
force participation by raising the Social Security normal retirement age, increasing the
Social Security early retirement penalty, and increasing the DRC will be offset. As life
expectancies increase and the population ages, the Medicare trust fund in its current

state will be expected to support greater numbers of elderly.

It is equally critical, in light of the above-mentioned policy experiments, to be able
to assess the direction of causality between Medicare and retirement. Although the 1983
Social Security ammendments raise the normal retirement age and application of the
DRC from 65 to 67 (as noted in Section III), a commensurate increase in the age of
Medicare receipt has not been legislated. It is therefore possible (for example, the Rust-
Phelan [1993] model suggests) that the intended impact of these ammendments will
be dampened if individuals are health insurance constrained and the retirement peak
may well remain at 65. To the extent that Medicare influences the retirement decision,
increasing the Medicare eligibility age may be another avenue by which policymakers
can increase labor force participation. If, instead, Medicare application occurs because
other sources of health insurance are limited at age 65, increasing the eligibility age may

have the undesirable effect of raising the proportion of uninsured individuals.

Besides documenting the relationship between Medicare and health insurance on
labor force participation and retirement, future research should focus on the policy im-
plications of such relationships. Holtz-Eakin, Penrod, and Rosen [1994], for example,
find that for a subsample of individuals who were continuously employed, the number
of doctor visits over the last four months is a significant predictor of a transition to
self-employment. They note, however, that the quantitative relevance of this signifi-
cance is limited, predicting an increase in the transition probability of .35% for this part

of the population. This is consistent with findings of Gustman and Steinmeier [1993a]
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and Lumsdaine, Stock, and Wise [1993] that despite significant coefficients on employer-
provided health insurance in their structural retirement models, the quantitative effects

of a change in coverage would be small in magnitude.

Most of the dynamic models used in examining retirement behavior arise from a
life-cycle framework. Just as current labor force participation decisions depend on the
individual’s entire work history, attitudes toward the importance of health insurance and
the valuation of health benefits can be inferred in a life-cycle manner. These attitudes
are likely to differ substantially across individuals and depend on observable character-
istics such as those mentioned in Holtz-Eakin, Penrod, and Rosen [1994]. Lumsdaine,
Stock, and Wise [1994a,b] include expected premium as a proxy for medical expendi-
tures in a base specification [1994a] and in simulations [1994b]. They find little effect
of medical benefits on retirement. As noted by Rust and Phelan [1993], this limited al-
lowance for heterogeneity may not adequately capture the manner in which individuals
assess such benefits. While it is clear that individual-specific effects (such as highly cor-
related error terms which capture unobserved persistent heterogeneity such as individual
health status) are important to dynamic models, it is also important in this context to
model uncertainty, as there is substantial evidence that individuals are highly risk averse
and their demand is driven not by considering a certainty equivalent but in adequately

insuring against the probability of a catastrophic event.

One of the ways in which dynamic specifications could be improved is by including
an estimate of the individual’s expected present discounted value of medical expenses,
using either combined premiums and out-of-pocket expenditures or total expenditures
including insurance payments. These could be imputed in a manner similar to predic-
tions of future wages, based on observable demographic characteristics and a dataset
(such as the National Medical Expenditure Survey) which contains detailed information
on health care expenditures. Another way to allow for more heterogeneity in models is
to incorporate individual-specific life expectancies (also imputed from observable char-
acteristics). Such imputations still would enable use of datasets with details on pensions

and earnings.
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Ideally individual heterogeneity can be included by incorporating self-assessed health
status. A limitation of the firm-specific datasets of Lumsdaine, Stock, and Wise, for
example, is that information on health status is missing. The HRS combines detailed
questions on health with specific pension plan information and will allow researchers to

model a richer set of dynamics than was previously possible.
VII. Hours Flexibility and Career Jobs

In their models of retirement behavior, Gordon and Blinder [1980] and Reimers
and Honig [1993] assume that workers can work any number of hours they choose at a
constant hourly wage. However, there is much evidence that workers are constrained in
their choice of hours. Hurd and McGarry [1993a], using the HRS, find that 24.1 percent of
respondents can decrease their hours; another 13.6 percent want to but cannot. In terms
of increasing hours, 36 percent of respondents report being able to, with an additional
15.1 percent wanting to but unable. Over half of all respondents have no flexibility with
respect to hours. Those who cannot decrease their hours but want to have a significantly
greater probability of retiring at age 62 and 65. Those who cannot increase their hours
but want to have a greater probability of working full-time at age 62 and age 65. Hill,
Soldo, and Li [1993] find that having access to flexible work hours is positively correlated

with work hours.

There is evidence that hours flexibility will become an increasingly important job
characteristic. “With the growing complexity of family structure and resulting caregiving
demands, flexible work strategies will be required to keep both young and old workers
in the labor force” (Kingson [1992]). Modelling hours flexibility is especially important
when studying the labor supply behavior of women. Currently 74% of women aged 25-
54 are in the labor force; this is expected to rise to 82% by 2005 (Kingson [1992]). In
addition, “about 40% of full-time private sector wage and salary workers are women,”
(Korcyzk [1992]). Pienta, Burr, and Mutchler [1993] suggest that a woman’s employment
status in later life is determined by the work history pattern over the course of her

lifetime, concluding that “labor force behavior in later life is often a continuation of
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earlier adult decisions and behavior.” In terms of concerns over income inadequacy a
reduction in income will translate into less Social Security and pension income, placing
women potentially at even greater risk. Korcyzk [1992] concurs, noting that gender
differences in pension coverage arise from different employment patterns (recall Table
3). Blank [1994] also provides evidence of such gender differences. Looking at working
age women, she finds that 40.5% of women in her sample had been in all three states
of labor force participation (full-time, part-time, out of labor force) during a 14 year

period, as opposed to just 6.3% of men.

One reason to investigate more flexible hours in the workplace is increasing evidence
that individuals would prefer to gradually reduce their amount of hours worked, as
opposed to an abrupt transition from full-time to completely retired. Reimers and Honig
[1993] and Hurd [1993a] argue that insitutional rigidities impede an individual’s ability to
do this. Because of this, retirement has often been modeled as a dichotomous decision as
opposed to a continuous choice (of how many hours to supply). In particular, Reimers
and Honig [1993] state that, “Institutional rigidities make it unlikely, however, that

people can reduce hours of work on career jobs.”
A. Literature Review and Previous Methodology

Hurd [1993]) summarizes some of the institutional rigidities that impede complete
flexibility in hours determination. Some of these are due to fixed employment costs
and requirements of team production. Impediments to job change arise from loss of
job-specific skills, creating an unwillingness of employers to invest in training for an
older worker. Other rigidities are due to regulation and policy towards factors affecting
retirement; some of these, such as the Social Security earnings test, DB pension plans,

and health insurance, have already been discussed.

As evidence of a gradual transition toward retirement, Quinn and Burkhauser (1992)
find that “the importance of part-time work rises dramatically with age”. Using data
from the US Bureau of Labor Statistics, they note that 16% of men aged 60-64 work

part-time (less than 35 hours/week), while a full 50% of men over 65 do. For women,
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these percentages are 33% and 60%, respectively. The proportion of individuals working
part-time has grown steadily over time. Therefore, Quinn and Burkhauser conclude,
individuals are still exhibiting a tendency towards early retirement, but through a re-
duction in hours. Of those who switch employers, Quinn, Burkhauser, and Myers [1990]
find that 75% were still on the job after a year, almost 60% after two years. Departures
from career jobs tended to be characterized by a decrease in wage, with many transitions
associated with a complete change of industry and/or occupation (Ruhm [1990], Parnes
and Sommers [1994]). Gustman and Steinmeier [1986] incorporate wage reduction into

a model of leaving full time work.

Ruhm [1990] also finds substantial evidence for a gradual transition, noting that, in
the RHS, “only 36% of household heads retire immediately on the end of their career
positions, and nearly half remain in the labor force for at least 5 additional years.” This
is even more pronounced at the younger ages; of those aged 55-59, only 11.6% retire
completely. In addition, there are often financial reasons why an individual might want
to exit a career job, thus becoming eligible to receive a pension benefit, and then may
want to continue to work (the opportunity to earn additional wages, combined with
health coverage until eligible for Medicare at age 65). These incentives usually decline
upon receipt of Social Security, however, due to the earnings test. Ruhm [1990] finds
that 47.7% of workers eligible for a pension continue to work after leaving their career
job. The observation that partial retirement occurs mainly between ages 62 and 67
indicates the influence of the Social Security earnings test. In terms of reentry, nearly
25% of retirees reenter the labor force, with almost one-third choosing full labor force

participation.

While some people define retirement as “receiving retirement income” or “no longer
working”, a gradual transition suggests a phase-in toward the retirement state that begins
when one leaves their “career job”. But even the definition of career job is ambiguous —
Reimers and Honig [1993] use “a job an individual had held since before age 55, provided
he does not describe himself as either partially or fully retired.” Ruhm [1990] uses “the

longest spell of employment with a single firm, up to and including the position held
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at the beginning of” the RHS. Defining career job as a job which has lasted for 10 or
more years, Ruhm [1994] shows that many elderly (individuals above age 58) who work

full-time are not in a career job.

Over the past few decades, an increasing proportion of individuals claim to have
retired voluntarily (that is, because they wanted to, not, as in the past, due to health
constraints or being laid off). Some of this may be attributable to the earlier ages of
retirement (before health problems emerge), as well as to publicity presenting retirement
in a positive light. Others may argue that the generosity of retirement benefits has made
retirement more feasible; Hardy [1991] suggests that it is still important to distinguish
between workers who choose retirement due to a perceived lack of alternative employment
opportunites versus those who anxiously await a time of leisure. Parnes and Sommers
[1994], using the National Longitudinal Survey of Mature Men (NLS-MM 1990), report
that health problems were a considerably less important reason offered by nonworkers as
to why they had no interest in working than a general preference for leisure. Less than

40% cited health reasons as a cause.

Some research has used discrete choice models to capture the retirement decision.
The simplest of these is a binomial probit or logit; these models treat retirement as an all
or nothing decision. It is clear, however, that employment (correspondingly, retirement)
can no longer be modelled as a dichotomous variable. Individuals often face a wider
range of choices along the labor/leisure frontier. Other research has used a multimomial
logit model (e.g., Hardy [1991], with retiree, reentrant, available worker, or Anderson,
Burkhauser, and Quinn [1986], with early, on time, late retirement). Additionally, one
could consider an ordered choice model (make retirement choice, then decide what to do
- nothing, work parttime or take a new full-time job). Which model is most appropriate

is linked to perceptions of behavior and dynamic decision making.

Reimers and Honig [1993] use the RHS and consider re-entry into the labor force
after leaving a “career job” using a hazard model. They find that the Social Security

earnings test affects re-entry; a ten percent increase in the level of exempt earnings is
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associated with a 5% increased probability of re-entry. Hayward, Hardy, and Chiang
[1990] use the NLS-MM in a similar fashion. They note that the risk of reentry declines
precipitously after two years out of the labor force. In addition, more than twice as many
reentrants move back to full time and wage and salaried jobs versus part-time and self-
employment, respectively. Unfortunately, neither of these datasets contains substantial
detail on pension coverage or receipt, so it is impossible to determine the extent to which
re-entry is a means of supplementing a pension benefit or obtaining health insurance.
They do find, however, that the number of previous retirements is negatively correlated
with re-entry into a full-time job; this is attributed to barriers that exist for those who
exhibit labor force mobility late in life. Scott, Berger, and Garen [1992] suggest firms
that offer generous (DB) pension or health benefits are less likely to hire elderly (55-64)
workers. In contrast, the hiring practices of firms offering DC plans appears to be age
neutral. In terms of encouraging more elderly labor force reentry, Hayward, Hardy, and
Chiang [1990] conclude that, “the results imply that there is little that job training policy
can do to influence reentry into wage or salaried positions or jobs that are full-time. Skill
deficits do not appear to be the key problem.” Reimers and Honig [1993] concur, citing

the “apparent paucity of part-time jobs”.

Reimers and Honig [1992] consider gender differences in re-entry behavior by mod-
elling a re-entry hazard function. They conclude that men behave “myopically” with
regard to Social Security, considering only their current level of benefits, while women
are “far-sighted”, responding more to varying levels of Social Security wealth. They
argue that older women'’s labor force participation is not affected by the earnings limit,
as older women are likely to be in lower wage jobs. In addition, the amount of private
pension influences the re-entry decision of men, but not women. Such gender differences

suggest differential impact of proposed policy changes.

Blank [1994] compares three dynamic discrete choice models of labor force behavior:
a 3-lag model which allows for complex dependence of the current decision on a short
history of past labor force participation decisions, a 13-lag model which has a simplified

dependence structure but allows influence of a longer history, and a random effects logit
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model, which ignores previous history but allows for unmeasured heterogeneity. All
three models perform fairly well in predicting aggregate behavior. In terms of individual
behavior, however, the two models that account for previous decisions are substantially

better (more than ten times so) at predicting actual behavior.

Daula and Moffitt [1989] and Berkovec and Stern [1991] estimate dynamic program-
ming models of job transition. Daula and Moffitt considered military retirement, where
at each period an individual decides whether to stay or whether to leave the service;
Berkovec and Stern allowed for four transition states from full-time work - continuation,
switch to a new full-time job, partially retire, fully retire. Both models specify a value
function, which depends on age, years of service, and other exogenous variables. There

“random com-

are individual-specific error terms; Berkovec and Stern take these to be
ponents of the wage which are independent across time, matches, and individuals” and
assume that they have an extreme value distribution in order to obtain analytic solutions
via the method of simulated moments. Daula and Moffitt also allow for heterogeneity,

assuming that their errors are “uncorrelated over time and normally distributed”.

Ausink [1991] considers retirement from the military of a sample of Air Force pilots.
Although the military pension has cliff vesting at 20 years of service, many individuals
leave, either voluntarily or involuntarily, before this time; even among those that stay,
eligibility for military pension typically occurs when individuals are in their 40s. Thus the
choice for most military individuals is not one of retirement but of exitting a career job.
Two items of particular importance for a model of such behavior are the determination

of the following:

a ) The Date of Exit. Since the individual is expected to enter a new full time
job, it 1s important to evaluate the expected wage trajectory. For example, as noted
by Ausink, civilian pilots typically have greater earnings potential than military pilots
although starting salaries are lower. However, most airlines compensate based on years
of experience at their specific firm and do not reward based on total years of flying

experience. A dynamic decision process therefore involves determining the optimal time
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of retirement, evaluating the tradeoff between pension receipt, compensation, and the

present discounted value of future compensation in an alternative employment setting.

b ) The Form of the Pension Benefit. Many plans offer a wide array of distribution
choices upon electing to receive a pension benefit, from a lump sum to a fixed term
to an annuity payment. Often the present discounted values of various options differ
substantially. In addition, there is evidence that often such distributions (especially in
cases where individuals continue to work) are not applied to retirement saving but are
instead used for other purposes. Of particular note is an individual that takes a lump
sum distribution from a pension at a career job and uses it to start a business and be

self-employed later in life.

Ausink and Wise [1993] consider the effects of changes to the Air Force pension plan,
reflecting some of the actual changes that have been implemented in the last decade. In
addition, they compare the Stock-Wise “option value” model to the Air Force’s “Annual-
ized Cost of Leaving (ACOL)” models as well as to dynamic programming specifications

similar to those of Lumsdaine, Stock, and Wise [1992].

Rust [1989] proposes incorporating partial retirement and multiple labor force tran-
sitions into a dynamic retirement model. The difficulty in capturing multiple labor force
decisions in behavioral models used for prediction is a numerical one; every combination
of transitions must be considered. In addition, the decision tree involves an exponential
number of nodes; if the alternatives are working or not working (retired) over n future
periods, 2" transitions are involved. Adding the possibility of part-time work increases
the number of transitions to 3*. The computational burden associated with such a model

1s formidable.

According to the CBO [1993], “As long-term employment for a single firm is becom-
ing less common, the risks of defined benefit plans are rising.” This is due to the lack of
portability in defined benefit pension plans. The link between pensions and the career
job, as well as implications for retirement and retirement income, has been documented

in the literature. Mehdizadeh and Luzadis [1994] simulate the effects of a number of
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different combinations of job mobility and type of pension plan to analyze the potential
impact of such choices on retirement income. In particular, they find that pension plans
that are integrated with Social Security tend to hurt the financial well-being of their
recipients relative to an equally generous plan without such a provision. These simula-
tions are illustrative, but far from comprehensive. It would be interesting to simulate a
retirement from career job followed by a series of shorter jobs, all with pension plans.
In particular, it is possible, because of shorter vesting periods and the incentive effects
in defined benefit plans to retire early, that such a strategy may increase retirement
income. As pensions become an increasing source of retirement income, attention will
focus on the adequacy of retirement income from the primary employer (Mitchell [1992],
Hurd [1993], Ruhm [1990], Perrachi and Welch [1994]). However, it is argued that pen-
sion incentives encourage retirement from one’s primary job. If perceptions regarding

retirement income are inaccurate, retirees will be forced to return to work.
B. What We Would Like to Know

As institutional barriers to flexible hours break down, we will need to know how
to model the continuous transition into retirement. Reimers and Honig [1992] attribute
exit and re-entry behavior to worker response in an environment where hours cannot
be smoothly adjusted to accommodate an increasing preference for leisure. In addition,
Pavalko, Elder, and Clipp [1993] note a link between work history and mortality. They
recommend improvements in modelling worklives and incorporating entire work histo-
ries. One possible reason they offer for increased mortality risk associated with multiple
transitions between unrelated jobs is due to inadequate pension and health insurance

benefits, which may cause increased stress surrounding retirement.

Because of the evidence that labor force decisions, particularly those of women, de-
pend both on economic and non-economic considerations, Pozzebon and Mitchell [1989]
argue that women’s retirement behavior ideally should be modelled in a life-cycle frame-
work. As a simplification, they model the wife’s decision conditional on the husband’s

decision, using the RHS. As they note, a joint decision model would be more general.
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In order to project future income streams, they designate a planning date. Others (e.g.,

LSW) have imputed income streams at each future decision date.

A potentially fruitful way to model transitions in and out of the labor force is via the
duration method used in Klerman [1992]. In a different context (considering spells with
and without health insurance using SIPP data), Klerman considered each combination
of runs. For example, over 7 periods, the number of combinations would be 27. He then
related these runs to a variety of explanatory variables. To the extent that individuals’
labor supply behavior is determined over the life-cycle, such a model provides a useful
framework for examining the dynamic decision process. The computational burden,
being exponential, quickly becomes formidable due to loss of degrees of freedom. This
method would be computationally cumbersome for investigating employment decisions
over the course of one’s adult life. It is well suited for considering exit and re-entry

patterns of the elderly, particularly after exitting a career job.

As noted above, many individuals return to work after retirement from a career
job. This must be modelled explicitly; Rust [1994] suggests failure to do so attaches
undue uncertainty to the retirement decision. It is also important to consider how labor
force transitions, particularly re-entry, are correlated with other factors influencing the
retirement decision, particularly pension benefit receipt. While much of the literature has
focussed on a job transition resulting in a decline in pension wealth, for some individuals,
such as those in Ausink’s [1991] military dataset, it is expected that individuals will

collect pension benefits from multiple sources (double- or triple-dipping).

Besides hours flexibility, other job characteristics will similarly affect transition deci-
sions. Hurd and McGarry [1993a] consider a number of these, such as physical strain and
attitudes of coworkers. Individual perceptions and self-selection are likely to play a key
role in understanding labor force transitions and the effects of job characteristics, both
for individuals on the verge of retirement and throughout their work histories. For exam-
ple, in deciding whether to leave a career job, a worker may evaluate his/her probability

of losing the current job or finding another job. Questions in the HRS are intended to
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capture these subjective assessments which may or may not reflect actual probabilities.
Even without misperceptions, subjective probability assessments may allow researchers
to capture otherwise unobserved heterogeneities. Identifying misperceptions will improve
the way in which an econometrician can model the decision process, particularly when

many existing models do not incorporate such uncertainties.
VIII. Conclusions

What determines retirement and retirement income? Often the definition depends
on the research question being addressed. It is also clear, however, that over time our
definitions have changed fundamentally, as, for example, labor force exit is associated
more with a voluntary decision rather than stemming from necessity. It is possible too
that some definitions are becoming less pronounced, such as that of a career job. In this
section I summarize the key ingredients to a richer model of retirement behavior and

income.
A. Expectations

Why are retirement rates so high at age 657 The work by Lumsdaine, Stock, and
Wise consistently underpredicts retirement at this age, despite being able to accurately
capture retirement behavior at other ages. They attribute much of the peak to “social
custom”; either via influence form coworkers or general social norms. How these norms
are formulated is not addressed, but could be due to indirect influences of Social Security
and Medicare, which cause certain ages to be associated with retirement. That modal
retirement ages may be determined via social custom is echoed in Leonesio [1993a,b].
In addition, he cautions that policy analysis must consider endogenously determined
expectations, and how a proposed policy may affect future expectations. He thus spec-
ulates that policies to encourage later retirement may generate the desired response and
that, as expectations and perceptions about working longer become more positive, the

observed effect will be greater than initially estimated.
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Responses to questions in the HRS about why individuals retired, and how much
they knew, planned, or discussed with others before retirement will shed light on whether
or not there has been (as put forth by a number of authors) a trend towards more volun-
tary retirements and whether individuals properly assess factors influencing their retire-
ment decision. We do not yet have aggregate evidence on the extent of misperception, but
based on evidence in Bernheim [1994], using a sample of baby boom individuals, house-
holds save well below their self-perceived target level. According to the GAO [1990],
of 25 million workers who were in defined benefit pension plans, 18 million (72%) were
incorrect regarding or did not know when they could retire with full benefits (16% said
they did not know). 22 million (88%) of these individuals were in plans with an early
retirement option. Of these, almost 14% did not know whether or not they were eligible
for such an option; an additional 27% were incorrect in assessing their eligibility. Leone-
sio [1993a] discusses misperception regarding Social Security provisions, saying “This
raises a number of interesting questions about the accuracy of predicting the behavioral

consequences of changing a provision that is poorly understood.”

Evidence from a military “window plan” suggests inadequate understanding/perception
of the variety of distributional options offered; in the particular case examined, the lump-
sum choice of distribution is far from actuarially fair (amounting to between 40 and 55
percent of the annuity when compared in present discounted value terms, using a dis-
count rate of .95), yet this form was preferred almost 10-1 over the annuity among the
enlisted populations, with an almost even split among officers. According to a sample of
individuals who opted for the program, the reason given for taking the lump-sum option
was “primarily to pay off debts of to have a cash reserve while seeking employment”,
while majors reported choosing the annuity because of the “perceived greater overall

value and the guarantee of long-term income.”®

In addition to improved public understanding regarding things like Social Security

and private pension plans, which are aimed directly at the timing of retirement, there

8 T am grateful to John Ausink for providing the numbers and information in this
paragraph.

o4



are many indirect influences as well. These include policies designed to increase savings
(such as the introdution of IRAs, 401(k)s and their tax-advantaged status, see, for ex-
ample, Venti and Wise [1992]) and publicity about the benefits of working after exiting
a career job (Day [1993], Bernheim [1994], Employee Benefit Plan Review [June 1994]).
In general, there is evidence that the public responds to such campaigns; Venti and Wise
[1992] note that, “several aspects of the public response to IRAs in the 1982 to 1986
period suggest to us that the fanfare accompanying IRAs was an important ingredient

of their success.”

What are expectations about future window plans? Anderson, Burkhauser, and
Quinn [1986] considered male workers in the RHS and found that “...(about 60 percent)
left work within a year of their predicted date.” Instead of focusing on the determinants
of the retirement decision, they were interested in the relation of actual retirement to
expected. Of those that did not retire on their predicted date, more retired earlier than
expected. In contrast, Bernheim [1989], using the same dataset, finds little relationship
between the expected date of retirement and the mean date (the average over all individ-
uals that report the same expected date). However, he finds evidence that individuals
respond to the question of when they expect to retire with the modal value (he terms
this “The Modal Value Hypothesis”). In fact, the modal date of retirement corresponds
with the expected date in 75% of the groups. What kind of options do elderly workers
face and is this choice set narrowing with age? Answers to these questions may or may

not match perceptions about the probability of a new job.

How do we model expectations? What is the accuracy with which we can model
them or with which individuals can evaluate their own expectations? These questions
are difficult to answer because, as noted earlier, the dimensionality of individual beliefs
is very large. Bernheim and Levin [1989] analyze expected Social Security benefits and
their effect on individual savings levels. Hurd and McGarry [1993b] provide evidence
that individual assessments regarding probability are remarkably close to population
averages. In addition, these assessments vary along demographic lines, in ways anal-

ogous to actual probabilities. This provides optimism for using such survey responses
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for prediction and forecasting, although current expectations reflect the current state of
the world and will not necessarily agree with future probabilities. Because they at most
incorporate all current and past information, they obviously are unable to capture signif-
icant legislative or health changes in the future. Adequately modelling expectations and
uncertainty surrounding these latter changes, which perhaps represent the biggest threat
to retirement income security, is crucial to understanding the factors influencing labor

force participation decisions and represents a substantial challenge for future research.
B. Endogeneity

This paper has documented a number of forms of endogeneity in assessing retire-
ment behavior and income. The first form emphasizes the need for models that specify
a dynamic system of equations which incorporate the interactions between decisions re-
garding retirement, from leaving a career job to applying for social benefits such as Social
Security, Medicare, and Disability. Leonesio [1993a] notes that these interactions between
decisions are consistent with a life-cycle model of economic behavior; such observations

emphasize the importance of dynamic decision processes.

One impediment to fully modelling all the interactions between these many factors
in the past has been computational limitation. However, computers are becoming in-
creasingly faster, and with this, models are increasing in complexity. With improved
technology comes an ability to accommodate the proliferation of choices in our economic
models. Besides choosing a retirement date, many individuals are faced with having
to decide how to receive a pre- or post-retirement distribution (annuity or some other

form); these decisions might be modelled in a simultaneous decision framework.

Virtually the only attempt to model allinteractions is Rust [1989], where an astound-
ing quantity of (admittedly discrete) transitions are modelled. Given that data often are
in discrete units, however, this does not seem like an unrealistic approximation, even
though behavioral decisions are more accurately modelled as continuous processes. In
addition, Rust specifies dynamic processes for marital status, employment, health status,

wealth, etc. The problem is the computational burden involved. This is a problem with
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dynamic programming models in general, where, without simplifying assumptions, the
number of nodes in the decision tree increases exponentially with the number of time
periods (i.e., nodes=C7, where C is the number of choices and T is the number of time
periods). Future models, therefore, must focus on adequately modelling transitional be-
havior and conditional probabilities, where the conditioning information set incorporates
the complete history of choices available to the individual. The emphasis should be on
this as a means of reducing computational time and more closely approximating actual

behavior.

Still, there are a number of limitations to the model in Rust [1989]; these are recog-
nized by Rust himself and also outlined in Burtless [1989] and Rust and Phelan [1993].
Many modelling limitations are the fault of data limitations; in Rust’s case, this is inade-
quate information on pensions and caregiving responsibilities and computational burden.
Burtless [1989] notes that most studies examine a single issue; more advanced ones con-
sider a subset of the determinants, allowing for some interaction. Rust [1989] has laid out
a comprehensive framework which, in principle, allows assessment of all determinants at
once. Of course it too is limited by data, computational burden, and assumptions about
stochastic processes which describe the evolution of these factors over time. However, it
defines the state-of-the-art in terms of what models should ultimately hope to achieve —

a way of mimicking behavior and mirroring the dynamic nature of decision making.

Another form of endogeneity arises when trying to draw inferences regarding policy
changes. To the extent that policy and behavior are jointly determined, parameter
estimates obtained from a base model under the current policy regime will not accurately

reflect effects in an alternative policy state (see Lucas [1981] and discussion therein).

A final form of endogeneity is sample selection. As discussed in each of the sections
above, heterogeneity between a sample population and a reference population will render
inferences useless. It is important, therefore, to assess the extent of sample selection and
its role in affecting inferences and, if necessary, to attempt to correct biases that may

arise,.
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C. Uncertainty

Few models of retirement behavior have allowed for uncertainty in the specification.
Even dynamic models such as Gustman and Steinmeier [1986] assume perfect markets
and Stock and Wise [1990a,b] assume perfect foresight in imputed earnings computations.
Capturing individual uncertainty (including, but not limited to, modelling expectations,
as discussed above), such as the probability of finding a new job or of qualifying for dis-
ability insurance is crucial to understanding and modelling behavior. It is also important
in dynamic models to control for aggregate uncertainty; in the case of pension plans this
could include the financial condition of the firm or the termination of the plan. At more
macroeconomic levels, this includes concerns over solvency of public programs such as

Social Security, Disability, and Medicare.

One way to incorporate uncertainty into dynamic models is by simulation methods
such as those in Keane and Wolpin [1994]. This usually requires specifying an error
distribution. When individual-specific correlation is introduced into a dynamic pro-
gramming specification, a multidimensional integral results, often rendering the model
intractable.? Keane and Wolpin use Monte Carlo integration to approximate the in-
tegral and suggest that such approximations perform well, both in being able to mimic

behavior and in terms of providing plausible structural parameter estimates.
D. Data Issues

Rust [1989)] raises the issue of approximating continuous processes with discrete
variables, distinguishing between the discrete employment state and the continuous em-
ployment decision (p. 371). Similarly, application for disability benefits (like SS) is
dichotomous, but the decision process is not. It is therefore important to consider how

to model the transition to disability, perhaps even a more continuous process than the

® A multidimensional integral will also arise with a multichotomous decision vari-
able. Keane and Wolpin provide a 4-dimensional example, where an individual’s labor
force participation decision is between two occupations, schooling, and staying home.
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transition to retirement. Discretizing health status is equally tricky. In general, mod-
els need to accommodate both decision variables, which are continuous, and associated
behavioral states, which are discrete. Current research still does not adequately model

both jointly.

Many of the shortcomings of previous literature, as well as the failure to model
adequately the multiple factors influencing the retirement decision, stem from insufficient
datasets. Two of the most promising datasets for future researchers are the Health and
Retirement Survey (HRS) and the Asset and Health Dynamics Among the Oldest Old
(AHEAD) survey.

Improving data accuracy and eliminating systematic biases should be a top priority.
Evidence in Parsons [1991b] suggests that workers are reluctant to admit they have
applied for disability insurance; similarly, virtually all surveys of income exhibit signs of
income underreporting by respondents. Linkages across datasets improve the ability to

check responses for consistency and accuracy.

New techniques were employed to improve the response rate for the HRS. Besides
asking the same questions a number of times with slightly different phrasing, interview-
ers also used unfolding brackets and card brackets to encourage responses. Juster and
Smith [1994] argue that these techniques provide significantly more accurate imputations
of financial variables, such as non-housing wealth. They also propose using an “optimal
brackets” method of threshold determination, where the optimality criterion is to max-
imize the between group sum of squares. They find that asset imputations “are almost
twice as large as those currently being obtained in SIPP”; this suggests that previous
studies that have used SIPP’s imputations have understated non-housing wealth by 22
percent. Extending the bracketing techniques of Juster and Smith [1994] to other survey
datasets still in progress is another dimension in which we can go to improve the quality

of data for studying questions related to retirement and retirement income.
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E. Other Concerns

Returning to concerns over income inadequacy of the elderly and projected funding
inadequacy among government programs such as Social Security, Medicare, and Dis-
ability Insurance, the interactions among decisions related to retirement behavior and
income suggest that inadequacy may affect an increasingly concentrated proportion of
the population. If current demographic trends continue and policy emphasis does not
address their needs, this population will most likely be elderly women living alone. Cor-
relations among the variates considered in this paper point to the development of a
bi-modal distribution of elderly (Reno [1994]) — those that were high wage earners in
their worklives and therefore have adequate retirement income (in the form of pension
benefits, a post-retirement job, low medical expenditures, and high levels of savings) and
those that were not (having less attachment to the labor force, lower probability of a

pension, and being in poorer health).
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Table 1
Labor Force Participation Rates

Men Women
45-54 55-59 60-61 62-64 65+ 45-54 55-59 60-61 62-64 65+
1970 94.3 89.5 82.6 69.4 26.8 54 .4 50.4 41.4 32.3 9.7
1990 90.7 79.8 68.8 46 .4 16.4 71.2 55.3 42.9 30.7 8.7

Source: U.S. Bureau of the Census, Statistical Abstract of the United
States: 1992 (1992), Table 622.

Table 2
Life Expectancy and Projections
among white men and women, age 65

Men Women
Actual
1980 14.2 18.4
1990 15.2 19.1
Projected I II III I II III
2000 15.3 15.9 16.4 18.9 19.6 20.2
2020 15.6 16.7 18.0 19.1 20.4 21.9

Source: US National Center for Health Statistics, Vital Statistics of
the United States, 1990 (actual), and Hurd {1993] (projections).



Table 3
PERCENTAGE OF WOMEN OVER AGE 62 RECEIVING SOCIAL SECURITY ON THE BASIS OF THEIR OwN

WORK HISTORY
Year Percent
1960 43.3
1970 50.6
1980 56.9
1988 59.7

Source: US Dept. of Labor [1994] and Lingg [1990] (primary source).

Table 4
COVERAGE RATES, EMPLOYER-PROVIDED PENSIONS, 1979-1987

Panel A
Percentage of Civilian Wage and Salary Workers Covered by Pension Plans, Total and by Sex

1979 1980 1981 1982 1983 1984 1985 1988 1987

Total 44.9% 44.9% 44.3% 438% 434% 42.4% 428% 426%  40.8%
Male 515 51.0 50.1 48.9 48.3 471 47.5 47.0 45.1
Female 37.0 37.5 373 37.7 37.7 37.0 37.4 3786 36.0

Panel B
Percentage of Households with One or More Members Covared by Employer-Provided Pension Plans, Total

1979 1980 1981 1982 1983 1984 1985 1986 1987

Total 47.1%  48.5% 456% 447% 44.1% 43.7% 44.1% 44.2%  42.2%

Source: US Dept. of Labor [ 1994] and Parsons [ 1991c].



Table 5

Job Tenure and Pension Coverage of Full-Time Private Sector
Workers, By Gender, 1988

[Percent)
Years with primary employer Women Men
Job tenure
Al tenures. 100 100
Less than 1t year.................. 19 17
110 4 yoars a7 33
St 9 years 18 17
101 14 years 10 11
1510 19 years 8 7
mvuROtmqo 5 11
Pension coverage

Al tonures 43 50
l-‘uthaMym 13 18
110 4 years 3z 3
S99 years 63 62
1000 14 YOOI ..o seee ey seeseeeseee s oo 70 73
1510 19 yoars 72 77
20 years or more 75 82
Source: Korcyzk [1992], Table 6.11.



Table 6

Earnings Distribution and Pension Coverage Rates Among Fy
Time Private Sector Workers, By Gender, 1988 *

(Percent]
Eamings Women TT
o —
Earnings distribution
Total
Less than $10,000 “z’g 100
$10,000 to $19,999 P 10
$20,000 to $29.999 21 n
$30,000 to $49,999 9 3
$50,000 and over : . ’:
Pension coverage rate
. Al of 43 7]
Less than $10,000 13 n
$10,000 to0 $19,909 8 %
$20,000 to $29,990 84 0
$30,000 to $49,909 75 "
$50,000 and over 77 »
Source: Korcyzk [1981], Table 6.6.
Table 7
Percentage of Working-Age Population Disabled,
by Sex, 1962-84, Various Years and Sample Size
Actual Actual
Number Number
Male Female Total Male Female
1962 9.5 4.8 7.0 218 120
1968 13.0 8.2 10.5 911 746
1973 12.8 9.3 11.0 1434
1976 14.6 7.5 10.9 491 304
1980 119 9.6 10.7 501 416
1982 10.6 9.1 9.6 441 380
1984 10.5 8.6 9.5 461 454

Note: Calculations by the authors from CPS data for various years; see
text.

Source: Haveman and Wolfe [1989].
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Percent of persons below poverty and
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Figure 2

Elderly women are
more likely to live
alone than are
elderly men.
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D Elderly men

51% 2%
PERCENT LIVING ALONE
4%
29%
20% [1
o
12%
TOTAL \
POPULATION
IN MILLIONS
96 7.6 53 32 15 8
65-74 75-84 850r
Years Years Older
Oid Old

Source:

Kaspar [1988].




Figure 3

Recipients of Social Security
payments, 1940-90
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Figure 4

Average replacement rate

for defined benefit pension plan
participants, medium and large
private establishments, 1989
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Source: US Dept. of Labor [1992], chart 20.




Figure 5

Composition of Elderly People Living Alcne
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Figure 6

The PIA/Earnings Ratio and the Non-participation
Rate of Men 65-69
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Figure 7

Age Distribution of the Disability Insured

Number of Persons Insured for Disability by Five-Year Age Cohort,
Selected Years, 1980-2000
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Figure 8
SSDI Award Rates for Men, Selected Years, 1975-1992
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* Award rates for men are calculated as the number of awards to men divided by thousands
of men insured for disability.

SSDI Award Rates for Women, Selected Years, 1975-1992
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Figure 9

The Prevalence of Disability in the U.S. among Working Age Persons from 1981 to 1990 as
' Measured by the CPS And NHIS
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Figure 10

Nonparticipation in the Labor Force and Social
Security Disability Recipiency, Males 45-54, 1947-82.
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