
NATIONAL BUREAU OF ECONOMIC RESEARCH

BULLETIN ON AGING AND HEALTH	
NBER

Health care spending in the U.S. 
now accounts for 17.6 percent of GDP, 
a figure that could grow to 26 per-
cent by 2035 if current trends con-
tinue. Public expenditures on health 
care, including Medicare, Medicaid, 
and other insurance and direct care 
programs, account for nearly half of 
all health care spending. If health care 
costs continue to rise, taxes will need 
to be raised to fund these programs. 
Indeed, the recent health reform law 
raised Medicare taxes on high-income 
workers to keep that program solvent 
for an additional decade or so.

How high might tax rates on dif-
ferent groups have to go in the future 
to fund government health care pro-
grams? How large would the efficien-
cy costs associated with these higher 
taxes be (that is, how much GDP may 
be lost due to tax-motivated chang-
es in labor supply and savings behav-
ior)? These questions are the focus 
of a new working paper by NBER 
researchers Katherine Baicker and 
Jonathan Skinner, “Health Care 
Spending Growth and the Future 
of U.S. Tax Rates” (NBER Working 
Paper 16772).

The authors first develop a macro-
economic model based on choices 
about working, consumption, and sav-
ing. The model includes a government 
sector that levies taxes and uses part of 
the revenue to pay for longevity-
enhancing health care. Based on fore-
casts by the Congressional Budget 
Office, the authors assume that new 
tax revenues equal to 8 percent of base-

line GDP will be needed to fund health 
care costs in 2060. 

The authors then use their model 
to simulate several scenarios for rais-
ing this additional revenue. In the first, 
marginal income tax rates are raised 
so as to maintain the shares of taxes 
paid by high-income taxpayers, mid-
dle-income taxpayers, and low-income 
taxpayers . In this scenario, marginal 
tax rates rise from 18 to 21.8 percent 
for the lowest income group and from 
42 to 70 percent for the very highest 
income group (those now in the 33 or 
35 percent bracket). These tax increases 
slow GDP growth, so that in 2060 per-
household GDP is 11 percent lower 
than it would have been otherwise, 
or $133,900 instead of $149,400. The 
average loss in utility is roughly $2.48 
for every additional dollar of tax rev-
enue raised, yielding a net cost to soci-
ety (or efficiency cost) of $1.48.

In the second scenario, payroll 
taxes are increased by 12.4 percent 
across the board. The resulting tax sys-
tem is much less progressive than in 
the first scenario, as the marginal tax 
rates for the lowest and highest income 
groups are 30.4 percent and 54.4 per-
cent, respectively. However, the effi-
ciency cost is much lower too, at $0.41 
per dollar of revenue raised, and GDP 
declines by only 5.2 percent relative to 
baseline.

In a third scenario, the after-tax-
income Gini coefficient is held constant 
rather than the tax shares. This gener-
ates a similar top marginal tax rate to 
that in the second scenario, 52.8 per-

cent. This approach is less progressive 
than the first scenario because when 
taxes rise faster than income, holding 
tax shares constant implies that the 
share of income devoted to taxes rises 
more for high-income groups. 

Finally, the authors repeat their 
first scenario but assume that the new 
revenues needed would be only 4 per-
cent of GDP rather than 8 percent. 
They find that even with the tax struc-
ture of the first scenario, the top mar-
ginal rate (56.2 percent) is similar to 
that in the second and third scenarios, 
as is the loss in GDP (5.1 percent), 
highlighting the important role that 
potential improvements in health care 
productivity play.

These findings illustrate the trade
off between equity and efficiency that 
often arises in tax policy. To raise the 
same amount of revenue, there is only 
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half as much loss in economic activ-
ity under the flat payroll tax hike as 
under the tax-share-preserving policy 
(scenario 2 vs. 1). The simulations also 
demonstrate the value of cutting back 
on waste in health care, as this avoids 
distortionary taxes that can reduce 
economic activity quite significant-
ly. Nonetheless, the authors find that 
no matter how the revenue is raised, 
the value of the health improvements 
funded by taxes is greater than the effi-
ciency cost arising from reduced eco-
nomic activity.

To explore whether policy makers 
respond to the efficiency cost of provid-

ing additional resources to the health 
care sector, the authors examine data 
for OECD countries in which they 
estimate the link between a country’s 
tax-to-GDP ratio in 1979 and the sub-
sequent rise in its health care spending. 
They find that those countries with 
high initial ratios (who would have 
faced greater efficiency costs from rais-
ing taxes) experienced slower growth 
in health spending over the next three 
decades. 

While most observers of the U.S. 
health care system conclude that there 
must be a break in the trend of rising 
real health care costs at some point, it 

is not clear what policy or condition 
would effect that change. This study 
suggests “strains on the revenue-rais-
ing system may exert a natural brake 
on health care spending, and thus may 
be a key (albeit inefficient) mecha-
nism for constraining overall health 
care spending growth.”

The authors gratefully acknowledge fund-
ing support from the National Institute on Aging 
(P01-AG-19783) and from the U.S. Social Security 
Administration through a grant to the NBER 
as part of the Retirement Research Consortium 
(RRC08098400-03-00).

Mortality, Health, and Disability Insurance Around the World

High and rising expenditures on 
disability insurance (DI) programs are 
a major concern in the U.S. and many 
other developed countries. The propor-
tion of men collecting disability benefits 
at older ages varies greatly across coun-
tries — for example, more than 35 per-
cent of 64-year-old men in Sweden and 
more than 25 percent of those in the 
Netherlands are on DI, versus 10 percent 
or less in Belgium, Italy, and Spain. Does 
this reflect differences in the underlying 
health status of older individuals in these 
countries? Or do differences in the provi-
sions of the DI systems explain this varia-
tion in DI take-up rates?

These and related questions are 
explored in “Social Security and 
Retirement Around the World: 
Mortality and Health, Employment, 
and Disability Insurance Participation 
and Reforms — Introduction and 
Summary” (NBER Working Paper 
16719). As editors Kevin Milligan and 
David Wise explain, this is the introduc-
tion to the fifth volume in the NBER’s 
ongoing international social security proj-
ect. This project involves a team of ana-
lysts in twelve developed countries con-
ducting comparable analyses of their own 
country’s social security program, effec-
tively treating the vast differences in pro-
gram provisions across countries as a nat-
ural laboratory to study the effect of these 
provisions on labor force participation.

The authors begin by considering 
changes in mortality over time and the 
relationship between mortality and labor 
force participation. Mortality is of partic-
ular interest as a health measure because 
it is comparable across countries and over 
time within countries. The authors find 
that mortality at age 65 was fairly con-
stant in the 1950s and 1960s but began 
to decline after 1970, with those coun-
tries that initially had the highest mor-
tality rates experiencing the most rapid 
improvements. The variation in mor-
tality across countries is small relative 
to the variation in labor force participa-
tion, suggesting that differences in health 
may explain relatively little of the cross-
country differences in labor force par-
ticipation. The authors also show that 
cross-country mortality rates diverge as 
mortality increases.

Mindful that mortality is not the 
only health outcome measure of inter-
est, the authors next explore how trends 
in mortality compare to trends in self-
assessed health within a country. In gen-
eral, there is a strong relationship between 
the two trends, though there are large 
differences in the level of self-reported 
health across countries. The individual 
country analyses broaden this to examine 
other indicators of health status, the avail-
ability of which varies greatly from coun-
try to country. 

Next, the authors consider whether 

trends in DI participation are related to 
changes in mortality and other health 
measures within a country over time. They 
find a very weak relationship between the 
two, leading them to conclude “DI insur-
ance reforms are largely a train on their 
own track and not endogenously deter-
mined with respect to health.”

Finally, the authors consider “natu-
ral experiments” in several of the coun-
tries, in which DI reforms were enacted 
for reasons other than changes in the 
health or employment behavior of older 
individuals (e.g., by a court decision). In 
Canada, for example, concern about the 
cost of the DI program led to the removal 
of socio-economic considerations in eligi-
bility determinations and a new emphasis 
on self-sufficiency and returning to work, 
among other changes. After the enact-
ment of the reform, the share of men age 
60 to 64 on DI fell from 14 percent to 
under 8 percent, a decline of nearly half. 
A key lesson from many of the reforms is 
the importance of substitution between 
programs for older workers (for exam-
ple, between DI, unemployment benefits, 
and early retirement benefits) and the 
importance of non-health factors in DI 
take-up decisions.

This volume lays the groundwork for 
the next stage of the project, which will 
address the following question: “given 
health status, to what extent are the differ-
ences in labor force participation across 
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The Economics of State and Local Pensions

The rising cost and unfunded lia-
bilities of public pension systems and 
retiree health plans have become a 
matter of increasing public concern in 
recent years. Estimates of the amount 
by which public pension plans are 
underfunded range as high as $3 
Trillion, raising concerns about the 
ability of state and local governments 
to make good on their promises to 
workers and retirees while continuing 
to provide the level of services expect-
ed by taxpayers.

In “The Economics of State 
and Local Public Pensions” (NBER 
Working Paper 16792), researchers 
Jeffrey Brown, Robert Clark, and 
Joshua Rauh provide an econom-
ics-based perspective on the finan-
cial aspects of state and local pension 
plans in the U.S., drawing on work by 
numerous researchers for an NBER 
research program on this topic.

The vast majority of public sector 
workers are covered by employer-spon-
sored defined benefit (DB) pension 
plans and by retiree health insurance 
plans. The situation is markedly dif-
ferent in the private sector, where only 
15% of non-unionized workers have 
DB plans and over one-third have no 
access to any retirement plan; access 
to retiree health insurance in the pri-
vate sector is also rare. Public sector 
pensions tend to have higher benefits 
and lower retirement ages than private 
sector plans.

Compared to defined contribution 
(DC) plans, which are automatically 
fully funded, whether DB plans are 
fully funded is a matter of how much 
money has been put into the plan, how 
the plan’s investments have fared, and 
what future benefits are expected to be. 
While virtually everyone agrees that 
public pension plans are underfunded, 
there is a surprising amount of disagree-
ment about the size of the liabilities. 

The main issue is the choice of 
the appropriate rate to use to discount 
future benefits back to the present. 
Most economists and finance schol-
ars believe that the appropriate rate 
is one that reflects the risk of the cash 
flows being discounted and that this 
rate is in the range of 4 percent. Many 
plan administrators, policy makers, 
and labor unions, by contrast, prefer 
to use the expected rate of return on 
plan assets and suggest a rate of 7 to 
9 percent. Using the (inappropriately) 
higher discount rate, unfunded lia-
bilities are estimated to be only $800 
Billion, versus $3 Trillion using the 
lower rate.

Whether full funding is optimal 
is in fact a matter of some dispute. 
Some scholars argue that each genera-
tion of taxpayers should pay the full 
cost of the public services it receives 
and worry that governments may give 
employees overly generous pensions in 
lieu of current wages in order to trans-
fer the burden of paying for services on 
to future generations. But others point 
out that full funding could lead poli-
ticians to raise benefits when fund-
ing levels are high, ignoring the fact 
that they may not be able to reduce 
them when levels are lower. Still oth-
ers, more provocatively, have suggested 
that under certain conditions, govern-
ments should not fund plans at all and 
instead pay for all retiree benefits out 
of current tax revenues.

There is also debate on the ques-
tion of how public pension plans 
should invest their assets. While some 
suggest that an all-bond portfolio is 
most appropriate and would insulate 
plans from fluctuations in interest 
rates and equity markets, others argue 
for a portfolio with some equity hold-
ings since pension liabilities depend 
on wage growth, which may be corre-
lated with equity returns. 

Although it is not clear exactly 
how much of a public pension plan’s 
portfolio should be invested in equi-
ties, it appears that many plans are 
taking on too much risk — the typical 
portfolio has only one-quarter of its 
assets in fixed income securities and 
the remainder in equities and simi-
larly risky investments. Evidence sug-
gests that managers of public plans 
take more risk if their plan has recently 
performed poorly, if managers use a 
higher discount rate to calculate lia-
bilities, and if the plan has more plan 
participants represented on its Board 
of Trustees.

The recent economic crisis has 
worsened the funding situation of 
many public pension plans, as a result 
of their heavy investment in equities. 
Yet portfolio allocation is far from the 
only cause of the problem — a history 
of failing to make sufficient annual 
contributions and of increasing bene-
fits during good times have also helped 
to create the unfunded liabilities.

To solve their funding problems, 
state and local governments must either 
dedicate new revenue to their pension 
systems or cut benefits. However, a 
number of states appear to be constitu-
tionally constrained in their ability to 
reduce benefits by a “non-impairment” 
clause. Even in states without such a 
clause, courts have interpreted employ-
ment contracts as providing pension 
protection, at least for benefits accrued 
to date. Some states have responded by 
creating a two-tier system with lower 
benefits for new employees, a move 
that may hurt their ability to recruit 
high-quality workers. However, stud-
ies suggest that even significant cuts in 
benefits will be insufficient to close the 
funding gap, suggesting that taxpayers 
will ultimately bear the brunt of legacy 
pension costs.

countries determined by the provisions of 
DI programs?“ The current volume has 
explored many issues that are inputs into 
this later study, such as the comparability 

of health outcome measures across coun-
tries and the extent to which DI provi-
sions are prompted by a country’s health 
status or employment circumstances. 

Funding for this project was provided by 
grants from the National Institute on Aging 
(grant numbers P01-AG005842 and P30-
AG012810) to the NBER.
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The U.S. Social Security system 
faces a substantial long-term funding 
gap. One of the most commonly sug-
gested remedies is to increase the level 
of earnings subject to Social Security 
taxes. Currently, only earnings up to 
$106,800 are taxed, though workers pay 
Medicare taxes on earnings above this 
level. Raising or eliminating the cap on 
earnings subject to Social Security taxes 
would generate additional revenues for 
the system.

A less well-understood effect of 
raising the limit on covered earnings is 
that it would increase Social Security 
benefits for workers, since benefits are 
based on workers’ covered earnings over 

their best thirty-five years. This effect 
would tend to offset, at least in part, the 
additional revenues from the earnings 
limit increase.

In “The Growth in Social Security 
Benefits Among the Retirement Age 
Population from Increases in the 
Cap on Covered Earnings” (NBER 
Working Paper 16501), researchers 
Alan Gustman, Thomas Steinmeier, 
and Nahid Tabatabai examine this 
issue. The authors make use of the actual 
changes in the limit on covered earnings 
over the past several decades to ask how 
the taxes and benefits of more recent 
cohorts would have differed if these 
workers had been subject to the limits 

faced by earlier cohorts.
While the limit on covered earn-

ings is now adjusted automatically each 
year to match the growth in average 
wages, in the past the limit was often 
unchanged for long periods of time 
and then subject to dramatic increases. 
The percent of male workers with earn-
ings above the limit rose from 5 per-
cent in 1940 to nearly 50 percent by 
1965, before declining to around 10 
percent by 1990 and stabilizing at this 
level. These dramatic changes mean that 
workers from different birth cohorts 
with the same actual earnings profiles 
could have very different covered earn-
ings histories.

Raising the Limit on Social Security Covered Earnings

Sedentary lifestyles are a major 
contributor to the rising incidence of 
obesity and obesity-related diseases like 
hypertension and diabetes in the U.S. 
Many individuals are aware of the health 
benefits of exercise and claim to want to 
be more active, but are unable to trans-
late their good intentions into sustained 
behavioral change.

Behavioral economics may help to 
explain this failure. Starting and sustain-
ing an exercise program requires incur-
ring immediate costs in order to obtain 
future rewards. According to the theory 
of dynamic inconsistency, decision-mak-
ers are more impatient with respect to 
near-term tradeoffs than to long-term 
tradeoffs. People believe that exercise is 
worthwhile when thinking of the long 
run, but the costs of exercise loom larger 
when they are deciding whether to exer-
cise today. They may defer exercising to 
another day, and by making the same 
decision day after day end up postpon-
ing it indefinitely. 

Numerous studies of saving, another 
behavior potentially affected by dynam-
ic inconsistency, suggest that a “nudge” 
in the form of a default may strong-
ly influence behavior. In “Committing 
to Exercise: Contract Design for 
Virtuous Habit Formation” (NBER 

Working Paper 16624), research-
ers Jeremy Goldhaber-Fiebert, Erik 
Blumenkranz, and Alan Garber con-
duct a randomized controlled trial to 
explore the effect of nudges and anchor-
ing on the exercise commitment con-
tracts individuals enter into using a 
web-based contract creation tool (www.
stickk.com).

In the experiment, users of the tool 
select a contract length (duration), num-
ber of times per week to exercise (fre-
quency), and a financial penalty for fail-
ing to live up to the contract (stake). 
The authors randomly set the default 
duration seen by users to be either 8, 
12, or 16 weeks, though users are free to 
change the duration with a simple click 
of the mouse. The authors also randomly 
assign some users to see a notice inform-
ing them that those who agreed to pay a 
financial penalty for failing to live up to 
their contract are more successful at ful-
filling their commitment.

The authors examine whether these 
nudges affected the likelihood of users’ 
accepting a contract as well as the chosen 
duration, frequency, and financial stake. 
Their experiment included data for 619 
adult users, roughly 60 percent of who 
accepted an exercise contract.

The authors’ principal finding is that 

users who were shown a longer default 
contract duration chose contracts of lon-
ger duration. There was no effect on the 
chosen exercise frequency, so showing 
users a longer default contract duration 
led them to contract for a greater num-
ber of total exercise sessions. There was 
no effect of the default duration on the 
probability of accepting a contract or on 
the chosen financial stake. 

As the authors acknowledge, one 
limitation of their study is that they were 
not able to evaluate contract compliance 
and so could not determine whether 
entering into longer contracts helped 
people to form long-term exercise hab-
its. However, they are already at work 
on answering this question using a new 
longitudinal study of users. They con-
clude, “to the extent that longer con-
tracts increase long-term exercise habit 
formation, carefully designed default 
values can lead users towards selecting 
exercise commitment contracts with 
lengths optimal for addressing sedentary 
lifestyles.”

The authors gratefully acknowledge funding 
from the National Institute on Aging (grant P30 
AG24957 to the Stanford University Center for 
Advanced Decision Making in Aging) and by the 
Department of Veterans Affairs.  

Using Nudges in Exercise Commitment Contracts



�

The authors use data from the 
Health and Retirement Study. Their 
basic approach is to take younger 
cohorts (born 1948–1953) and recom-
pute their Social Security taxes and 
benefits applying the limits on covered 
earnings faced by cohorts born twelve 
and twenty-four years earlier. All other 
factors, such as workers’ real earnings, 
are held constant.

The authors’ key finding is that 
the higher limits on covered earnings 
faced by younger cohorts increased their 
Social Security taxes and benefits by 3.7 
percent and 1.5 percent, respectively, rel-
ative to the levels they would have expe-
rienced with the limits in place twelve 
years earlier (and by 10.7 and 5.3 per-
cent relative to the limits in place twen-

ty-four years earlier). Approximately 25 
to 30 percent of the additional tax rev-
enue raised was diverted to pay for the 
benefit increases. 

As expected, the increases in taxes 
and benefits are highly concentrated 
among men in the top quartile of earn-
ings — their taxes and benefits increased 
by 12.7 percent and 3.9 percent rela-
tive to the level of twelve years earlier 
(and by 26.7 and 10.2 percent relative 
to the level of twenty-four years earli-
er). Increases for men in lower earnings 
quartiles and for women were smaller.

The authors conclude by pointing 
out that an increase in the limit on cov-
ered earnings is different from an across-
the-board increase in the payroll tax rate 
in two ways. First, raising the earnings 

limit restricts the tax increase to those 
with the highest earnings. Second, this 
approach suffers from a “leaky bucket” 
problem, as part of the new tax rev-
enue raised will be needed to cover the 
increase in benefits. While in theory the 
benefit formula could be changed to 
eliminate the benefit increase, some may 
be reluctant to do so because they feel 
this would violate the insurance princi-
ple underlying the program. This paper 
suggests that the tax increase resulting 
from a rise in the covered earnings limit 
has been three to four times the size of 
the benefit increase.

This research was supported by a grant from the 
U.S. Social Security Administration through the 
Michigan Retirement Research Center.

The Asset Cost of Poor Health

Health care costs are a major finan-
cial concern for elderly households. 
Understanding the risk of health care 
costs at older ages is also important for 
the design of public and private insur-
ance programs, such as employer-pro-
vided pensions and retiree health insur-
ance as well as Social Security, Medicare, 
and Medicaid. 

Past studies of the health care costs 
incurred by older households have 
often focused on out-of-pocket medi-
cal spending, finding these expenditures 
to be substantial and highly skewed. 
Yet such estimates may miss other 
important dimensions of the cost of 
poor health. Poor health may result in 
reduced earnings near the end of an 
individual’s work life, or it may trigger 
expenses associated with home renova-
tion, relocation, or the hiring of various 
service providers. Moreover, the finan-
cial consequences of poor health may 
grow over time, as poor health tends to 
be an ongoing condition.

In “The Asset Cost of Poor 
Health,” (NBER Working Paper 
16389), researchers James Poterba, 
Steven Venti, and David Wise attempt 
to infer the “full cost” of poor health 
by estimating the cumulative effect on 
assets of all the adverse consequences of 
poor health over a long period of time. 

Data from the Health and Retirement 
Study (HRS) for the period 1992–
2008 are used in the analysis.

The authors compare the evolution 
of assets over time for older individu-
als who in 1992 (when they are ages 51 
to 61) have similar assets but different 
levels of “latent health.” Latent health 
is an index that incorporates answers 
to numerous health questions, such as 
whether the individual has difficulty 
working for pay, has difficulty climb-
ing stairs or performing other activities 
of daily living, or has experienced heart 
problems or other specific health condi-
tions. This measure is strongly related 
to the subsequent onset of future health 
problems and to mortality, suggesting 
that it is a good summary measure of 
health status.

The results indicate that the asset 
cost of poor health may be quite large, 
substantially greater than most estimates 
of out-of-pocket medical spending. For 
example, within each asset quintile, the 
healthiest individuals (those in the top 
tercile, or third, of the health distribu-
tion) accumulate at least 50 percent 
more assets by 2008 than do the least 
healthy (those in the bottom tercile of 
health). The dollar differences in wealth 
accumulation are substantial — for 
those near the median of the wealth 

distribution in 1992, the difference in 
asset accumulation over the 1992–2008 
period between the healthiest and least 
healthy groups is over $135,000. For the 
top asset quintile, the difference is over 
$470,000.

As the authors point out, poor 
health can reduce asset accumulation 
in many ways. It may lead to greater 
health-related expenditures, to lower 
earnings, and to lower Social Security 
benefits and other retirement annuity 
income as a result of lower earnings and 
earlier claiming of benefits. The authors 
find that between 20 and 40 percent 
of the asset cost of poor health can be 
attributed to lower earnings and lower 
annuity income. 

In future work, the authors hope 
to explore some of the other reasons 
poor health reduces asset accumulation 
among older households. For example, 
people in poor health may do less new 
saving or may receive lower rates of 
return on their investments as a result of 
having less time to manage their portfo-
lio or reduced cognitive ability.

The authors gratefully acknowledge fund-
ing from the National Insitute on Aging (grant 
#P01-AG005842) and the U.S. Social Security 
Administration through grants to the NBER as part 
of the SSA Retirement Research Consortium (grants 
#10-P-98363-1-05 and #10-M-98363-1-01).
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