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decrease and project efficiency (measured 
by the capacity factor, which compares a 
wind farm’s actual annual electricity gen-
eration to its potential annual output if 
the wind farm operates at its full capac-
ity) increases with the previous experience 
of the project developer. The greatest effi-
ciency gains come from repeated interac-
tions between local project developers and 
foreign wind turbine manufacturers. That 
these improvements occur for the capacity 
factor as well as for cost reductions suggest 
that technology transfer occurs, and that 
the results are more than reduced trans-
action costs and lower contract prices for 
repeat customers.

Conclusion

While the papers cited here high-
light the important connections between 
environmental policy and technological 
change, much work remains to fully under-
stand the potential for technology to aid in 
both the mitigation of and adaptation to 
climate change. In addition to the research 
questions addressed here, the role of tech-
nology in climate change adaptation17 and 
the behavioral influences of clean technol-
ogy adoption,18 are important areas for 
future work.
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Recessions and Retirement: How Stock Market and 
Labor Market Fluctuations Affect Older Workers

Courtney Coile and Phillip B. Levine

The sharp drop in equity values at 
the beginning of the recent financial 
crisis led to widespread concern about 
the effect of the crisis on retirement 
security. With defined contribution pen-
sion plans largely having replaced defined 
benefit plans for U.S. workers,1 millions 
of individuals experienced deep declines 
in the value of their retirement sav-
ings. It was widely predicted that work-
ers would delay retirement to make up 
for these losses, as newspaper headlines 
proclaimed “Economic Crisis Scrambles 
Retirement Math” and “Will You Retire? 
New Economic Realities Keep More 
Americans in the Workforce Longer.” 

The effect of the sharp rise in the 
unemployment rate on retirement was 
a less-publicized element of the crisis. 
Relative to earlier periods, workers who 
lost jobs experienced longer spells of 
unemployment and had a lower probabil-
ity of finding new jobs.2 Older workers 
who experienced job loss and difficulty 
finding work may have retired earlier 
than planned. Indeed, the Social Security 
Administration reported in 2009 that 
new retired worker benefit claims rose 
by 10 percent more than expected during 
2008 and officials surmised that the weak 
economy was the cause.3

The potential effects of the crisis on 
retirement are more complex than sug-
gested by the headlines. In a series of 
studies, we have investigated the effect 
of stock and labor market fluctuations 
on retirement decisions and retiree well-
being in the United States. This summary 
reviews our exploration of whether retire-
ment rates are higher when stock mar-
kets or labor markets are weak. We also 
describe our analyses of whether reces-
sions have long-term impacts on retiree 
income and health. 

Does the Stock Market 
Affect Retirement?

In order for stock market fluctua-
tions to affect retirement decisions, sev-
eral conditions must be met. First, since 
equity investors presumably expect a 
positive rate of return and understand 
that daily prices are volatile, there must 
be asset price movements representing 
larger- or smaller-than-expected returns. 
Second, workers must have enough stock 
assets that these price changes constitute 
meaningful wealth shocks. Third, retire-
ment rates must be sensitive to fluctua-
tions in wealth. 

The stock market has experienced 
unusual equity returns over the past two 
decades, with two boom-bust cycles, cul-
minating in the dot-com crash of 2000–
2002 and the more recent financial crisis. 
Whether workers have substantial equity 
investments is a different matter. In one 
analysis, we report that 58 percent of U.S. 
households with a head aged 55 to 64 
held stock assets in 2007, just before the 
recent crisis.4 The most common form of 
ownership is through retirement accounts 
(50 percent of households), though some 
households own stocks directly (21 per-
cent) or in mutual funds outside of retire-
ment accounts (14 percent). Median 
stock assets are $78,000 among stock-
holders. Asset ownership and values are 
strongly correlated with education. Some 
78 percent of households headed by a col-
lege graduate own stock, and the median 
holding is $125,000, while just 21 per-
cent of households headed by high school 
dropouts hold stock, with a median hold-
ing of $10,000. Overall, nearly six in 10 
of near-retirement-age households have 
less than $25,000 in stock assets and only 
one in eight have assets over $250,000. 
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Our central finding is that retire-
ment is cyclically sensitive — a five-
point increase in the unemployment 
rate raises the probability of retire-
ment by about one percentage point, 
or eight percent relative to the mean 
annual retirement rate of 13 percent. 
Moreover, the labor supply response to 
unemployment emerges at age 61, as 
workers approach the Social Security 
early retirement age of 62; retirement 
is not cyclical for workers age 55 to 60. 

In subsequent work, we explore 
how the cyclicality of retirement var-
ies with education.8 We find that work-
ers with a high school degree experi-
ence the largest effect — a five point 
increase in the unemployment rate 
raises their prob-
ability of retire-
ment by 1.8 per-
centage points, or 
nearly 20 percent 
relative to the 
mean. [See Figure 
2] The effects for 
other education 
groups are posi-
tive but not statis-
tically significant. 
In explaining 
these results, we 
surmise that high 
school dropouts 
may be most likely 
to lose a job dur-
ing a recession, 
but also are likely to retire at early ages 
regardless of market conditions due to 
poor health and the inability to con-
tinue working at physically demanding 
jobs, while more skilled workers may 
have a relatively low risk of unemploy-
ment during a recession. We think that 
“high school graduates may have the 
right combination of desire to continue 
working along with a higher risk of 
unemployment and difficulty in find-
ing new work, so a recession may lead 
many of them to retire involuntarily.” 9 
In short, the results suggest that retire-
ment is cyclically sensitive, particularly 
for less-educated workers over the age 
of 61. 

Do Stock and Labor Markets 
Affect Retiree Well-Being?

Finally, we turn to the question of 
whether market fluctuations have long-
term effects on retiree well-being. Here 
our focus is on labor market conditions, 
as the stock market has rebounded from 
its 2009 low to values near or above 
pre-crash levels, while the weakness in 
the labor market has been extensive and 
persistent. A spell of late-career unem-
ployment can have long-term conse-
quences for an individual even after the 
labor market rebounds. If an individual 
fails to find new employment, he or 
she may claim Social Security benefits 
when first available at age 62, poten-

tially years earlier than planned. As 
benefits are subject to actuarial adjust-
ment, earlier claiming results in perma-
nently lower monthly income. 

We use data from the American 
Community Survey to look at the rela-
tionship between the labor market con-
ditions around the time of 62-year-
olds’ retirements and those individuals’ 
income in their 70s.10 As in earlier work, 
we essentially treat labor market condi-
tions at retirement as a random draw, 
asking whether individuals who 
approach retirement during a recession 
have lower retiree income than other 
individuals, after controlling for state, 
year, and age effects. We find that experi-

encing a recession in the years leading up 
to retirement lowers retiree income. The 
finding is stronger for Social Security 
income, for less-educated workers, and 
for labor market conditions experienced 
at or after age 62. 

Of course, income is not the only 
important measure of well-being. With 
coauthor Robin McKnight, we exam-
ined the impact of labor market con-
ditions around the time of retirement 
on longevity.11 Individuals who expe-
rience a late-career layoff may face 
years of reduced employment and earn-
ings before retiring when they reach 
Social Security eligibility. They may 
also experience lost health insurance 
and reduced access to health care 
until reaching age 65, when Medicare 
becomes available. Using 30 years of 
data from the National Vital Statistics 
System, we find that experiencing a 
recession in one’s late 50s leads to a 
reduction in longevity. We also estab-
lish that reduced employment, insur-
ance coverage, and health care access 
are plausible mechanisms for this effect. 

Conclusion 

Market fluctuations affect retire-
ment, but the story is nuanced — weaker 
long-term stock returns lead more-
skilled workers to delay retirement, 
while higher unemployment rates lead 
less-skilled workers to retire earlier. In 
one study, we estimated that if the 
unusual stock and labor market con-
ditions experienced during the most 
recent downturn were to gradually 
return to normal over a five-year period, 
there would be a net increase in retire-
ments of about 120,000, or 1.2 percent 
relative to the estimated 10 million 
workers retiring during this period.12 
In fact, the stock market has rebounded 
more quickly and the labor market more 
slowly, so the actual net increase in 
retirements is likely larger. Moreover, 
it is less-skilled workers who bear the 
brunt of the labor market effects of the 
crisis, and there appear to be negative 
long-term effects of late-career unem-
ployment on income and health for 

If workers respond to financial 
wealth shocks, the stark differences in 
stock ownership by education suggest 
that the impact of stock market returns 
on retirement will 
vary by education. We 
asked whether college 
graduates between 
the ages of 55 and 
70 are more sensitive 
to short-term (sin-
gle year) stock mar-
ket fluctuations when 
making retirement 
decisions than less 
educated individu-
als.5 When we ana-
lyzed data from the 
Current Population 
Survey, 1980–2002, 
and the Health and 
Retirement Study, 
1992–2002, we found no evidence of 
this. This could be due to the small num-
ber of individuals who experienced large, 
unexpected wealth gains or losses dur-
ing this period, or to the wealth effect 
being relatively small. We subsequently 
revisited this question with more years 
of data and were able to identify circum-
stances in which retirement behavior is 
responsive to stock market fluctuations.6 
Specifically, we found that long-term 
market fluctuations, as measured by the 
percent change in the S&P 500 Index 
over a five- or 10-year period, affect the 
retirement decisions of college-educated 
workers aged 62 to 69. [See Figure 1] We 
found no statistically significant effect 
of short-term fluctuations on retirement 
behavior, nor any effect of market fluc-
tuations on younger workers or workers 
with less education. The magnitude of 
the response is economically meaning-
ful — a one-standard-deviation (77 per-
centage point) increase in the 10-year 
return increases the retirement rate of 
college graduates by 1.5 points, or 12 
percent relative to the mean.

Overall, the empirical findings 
suggest that while there are workers 
whose retirements are slowed or acceler-
ated when they experience unexpected 
changes in stock market returns, the 

number of workers who experience sub-
stantial wealth shocks is relatively small 
and the magnitude of the aggregate 
retirement response is likely modest. 

Therefore, it is unlikely that changes in 
labor force participation in the overall 
population that coincide with stock mar-
ket upswings or downturns are retire-
ment responses to the market.

Does the Labor Market 
Affect Retirement?

The Great Recession has equaled 
or surpassed recessions of the 1970s 
and 1980s in terms of the steep rise in 
unemployment and slow pace of recov-
ery. While it seems logical that such 
an event could affect retirement behav-
ior, the extensive retirement literature 
offers surprisingly little guidance on 
this point. We have explored whether 
retirement is cyclically sensitive, using 
25 years of Current Population Survey 
data.7 Unlike an analysis of the stock 
market, a study of the labor market can 
take advantage of differences in market 
conditions across geographic locations 
as well as time. We use standard panel 
data methods to account for longstand-
ing differences across states and national 
trends over time in retirement behavior, 
essentially asking whether workers retire 
earlier when the labor market is weaker 
in their geographic area after all other 
differences are taken into account.
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Significant changes in the structure of 
retirement saving programs have occurred in 
recent decades in the United States and across 
the world. Defined Contribution (DC) pen-
sion plans, such as 401(k) and 403(b) plans, 
have become an important source of retire-
ment funding, while the relative significance 
of Social Security and Defined Benefit (DB) 
pension plans has declined. As a result, more 
savings and investment decisions need to be 
taken by individuals, who might not have the 
time and knowledge to take optimal invest-
ment decisions. In addition, there are poten-
tial conflicts of interest between providers 
of the newer plans and retirement savers. 
Investment choices that maximize the prof-
its of plan providers are not necessarily the 
optimal choices for retirement savers. It is 
therefore crucial to scrutinize the impact of 
DC plan design on savings and investment 
decisions. 

I discuss here some key findings of two 
recent research projects that analyze the 
mutual fund investment options offered in 
DC pension plans. The structure of the retire-
ment savings system affects the investment 
strategies, the money flows, and the perfor-
mance of retirement savers. DC plan design 
needs to take into account behavioral biases 
and bounded rationality by retirement sav-
ers as well as conflicts of interests by service 
providers. 

Mutual Fund Menu Options

Mutual fund holdings in employer-
sponsored DC plans are an important 
and growing segment of today’s finan-
cial markets. Figure 1 depicts the total 
value of mutual fund assets in the United 
States. Between 1992 and 2014, total 
mutual fund assets grew from $1.6 tril-
lion to $15.9 trillion. Mutual funds 
can be held in DC pension plans, in 
Individual Retirement Accounts (IRAs), 
and in non-retirement environments. 
The growth of mutual fund assets has 
been particularly strong in DC plans. 
Currently, around 23.5 percent of mutual 
fund assets are held in DC plans, 22.4 
percent in IRAs, and the remaining 54.1 
percent in non-retirement accounts.1 
Thus, mutual funds have mixed clien-
teles that differ according to their dis-
tribution channels, their time horizons, 
and their tax implications.2 

Whereas investors who own mutual 
funds in IRAs or in non-retirement 
accounts can choose from the uni-
verse of mutual funds, participants in 
employer-sponsored DC plans typically 
have limited choices. These choices arise 
through a two-stage process. In the first 
stage, the plan sponsor, typically the 
employer, together with the service pro-

viders, select the DC plan 
menu, which defines the 
set of investment options 
for participants. In the 
second stage, plan par-
ticipants — the employ-
ees — allocate their indi-
vidual DC account 
balances among the 
choices made available to 
them by the plan sponsor. 
Thus, final allocations in 
DC plans reflect deci-
sions of the sponsor, the 
service providers, and the 
participants. 

these individuals. While the recent cri-
sis focused public attention on retire-
ment security in an age of defined con-
tribution pension plans, it seems clear 
that the difficulties facing individu-
als who approach retirement at a time 
when the labor market is weak merit 
greater public attention. 
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