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Executive Summary
The United States is about to experience the greatest demographic change in its history.  Most of 

this change will occur over the next 30 years, as 77 million baby boomers cease to work and pay payroll 
taxes and instead start to retire and collect benefits.  Even more dramatic population aging will occur in 
the European Union and Japan, where the burden of paying state pension and health care benefits for the 
elderly presents an even greater challenge. 

Over the next 30 years, the number of elderly in these regions will more than double.  At the same 
time, the number of workers available to pay the elderly their government-promised benefits will rise by 
less than 10 percent.  In this paper, we use a new dynamic life-cycle computer simulation model to ana-
lyze the economic impact of these developments.  The results are alarming:  The shift to a much older 
population will severely damage the macro economies of the developed world. 

According to our simulations, paying the elderly their promised benefits will require large tax 
increases, including sharply higher payroll taxes.  For example:

● In order to finance elderly benefits in the United States, the payroll tax will have to climb from 
14 percent (the current pure pay-as-you-go rate) to 23 percent over the next 30 years, while the 
average income tax on wages will rise from 10 to 14 percent.  

● Thus the total tax on wages will rise from 24 percent to 38 percent by 2030 and to 40 percent 
by mid-century.  

Higher taxes mean lower after-tax income for workers.  But they also have another, highly dam-
aging effect.  Less disposable income means less saving; less saving means less capital formation; less 
capital formation means lower labor productivity; and lower productivity means lower real wages.  

Ordinarily, one would expect an economy that is short of capital to turn to international capital 
markets.  However, because the capital shortage in Europe and Japan will be even more severe than that 
in the United States, the other two regions will bid capital away from our country.  Over the course of this 
century, the international capital shortage will raise real interest rates by 4.4 percentage points (440 basis 
points).

The emerging capital shortage will significantly reduce real wages per unit of human capital (labor 
productivity absent technological change).  Specifically:

● Real wages of U.S. workers will be 10 percent lower than otherwise by 2030 and 15 percent 
lower by the middle of this century.  

● By 2030, projected tax hikes combined with the decline in pre-tax wages will cause workers’ 

take-home pay to be about one quarter less than otherwise.  



● By mid-century, the American worker’s after tax income will be almost one-third lower than 

otherwise.

As bad as these results are, the future for Europe — where fertility rates are much lower and pro-

spective aging much more severe — is substantially worse.

● In Europe, where the total tax on wages is already above 40 percent, the tax burden will rise to 

60 percent by 2030 and approach a staggering 70 percent by mid-century.  

● Combining these tax rates with an 8 percent simulated fall in real wages, the expected reduc-

tion in take-home pay of European workers will be one quarter by 2030. 

● By mid-century, the relative fall in after tax wages will exceed 40 percent relative to what it 

would have been without the growing burden of elderly entitlements.  

Like Europe, Japan already has taxes on wages in excess of 40 percent, and its aging society will 

cause a doubling of the payroll tax over the next 50 years.  As in Europe, the results will be devastating:

● By 2030, the total tax on labor in Japan will approach 60 percent, and Japanese workers will 

face a one-fourth reduction in their take-home pay. 

● By the middle of this century, the effects of elderly entitlements will push the Japanese tax on 

labor to 70 percent and the after tax wages of Japanese workers will be more than 40 percent 

lower than they otherwise would have been.  

In making these estimates, we assume that the fall in fertility rates will reverse over time and that 

women will eventually have enough children to replace the current population — the exact opposite of 

recent trends.  We also assume that the growth of health care costs per beneficiary will match the rate of 

growth of per capita real wages — even though they have grown many times faster in recent years.  As a 

result of these very conservative modeling assumptions, the results reported here err on the side of opti-

mism.  Reality is likely to be far worse.  

What can be done to avoid a very unpleasant future?  Increased immigration is an often recom-

mended solution, yet our simulations indicate it will offer little help.  Although additional workers would 

increase payroll tax revenues, more immigrants would also mean more spending on education, infrastruc-

ture and a host of other public goods.  Moreover, immigrants would become entitled to benefits in their 

own right; and since they are disproportionately low-wage earners, they would receive more benefits per 

dollar of tax payments than do typical native workers.  

Another reform idea is Social Security privatization.  Any reform proposal that relies on increased 

saving instead of pay-as-you-go financing helps ease the future problem.  The reform we simulated pays 

retirees all the benefits they have accrued under the current system.  At the same time, it allows workers 



to deposit their share of payroll taxes (6.2 percent) into private retirement accounts.  The transitional costs 
are financed by a new consumption tax, such as a sales tax or value-added tax.

The consumption tax will lead to an increase in saving and capital formation.  The long-run conse-
quences of this reform for the U.S. economy are stunning:

● Whereas without reform, the relative real wages of U.S. workers will decline by 15 percent by 
mid-century, the drop is only 4 percent with reform; 

● Whereas the combined tax on U.S. labor income will approach 40 percent without reform, 
labor taxes with this reform will be less than half as high. 

The effects on European economies will be even more dramatic:

● Instead of a 13 percent drop in relative real wages by 2050, European workers will see a drop 
of only 2 percent.

● Whereas without reform, European workers can expect to pay more than two-thirds of the 
future wages they earn in taxes, with reform they will pay about one-fourth.  

Results are similar in Japan, where there will be no decrease in real wages by mid-century and tax 
reductions will be even greater.  

Among younger workers (especially workers yet to be born), the long run benefits of a reformed 
system are very large and very progressive.

● In the United States, low-income workers born in 2030 will experience a one-third increase in 
their standard of living; middle-income workers will enjoy a 22 percent increase; and high-in-
come workers will gain a mere 6 percent.

● In Europe the gains are even more dramatic: An almost doubling of living standards (90 per-
cent) for the low-income group, a two-thirds increase for those in the middle and a 15 percent 
gain for those at the top.  

● In Japan, the gains for the three earnings groups are 84 percent, 61 percent and 10 percent, 
respectively.  

Thanks to the consumption tax, older workers and retirees will bear a net cost as a result of this 
reform.  However, these are the very people who have disproportionately gained from the current system.  
Note also that many consumption tax proposals are combined with measures to give relief to low-income 
taxpayers and such features could be added to this reform as well.  

In summary: The generational storm approaching the shores of the developed world is much more 
threatening than is commonly believed.  Yet, there are policies, albeit painful ones, that can materially 
improve our long-term prospects.  
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Introduction
The developed world is about to experience an unprecedented de-

mographic change.  In virtually all developed countries, people are getting 
older — a lot older.  And everywhere the reason is the same — a dramatic 
baby boom followed by an equally dramatic baby bust, all accompanied by a 
remarkable increase in life expectancy.  Over the next 30 years, the number of 
elderly in the United States, Europe and Japan will more than double.  At the 
same time, the number of workers available to pay the elderly’s government-
guaranteed pension and health care benefits will rise by less than 10 percent.  
The fiscal implications of these two demographic trends are alarming.  With 
no change in policy, paying the elderly their promised benefits will require 
large tax increases, including a doubling of the payroll tax in some cases.  

The alternative to such massive tax hikes is, of course, major benefit 
cuts.  And whatever fiscal adjustments are eventually made,  the longer they 
are delayed, the more painful they will be.

In this paper, we assume that governments collect the needed taxes 
to pay all entitlement benefits.  We use a new dynamic simulation model to 
analyze the general equilibrium economic impact on the world’s three major 
industrialized regions: the United States, Europe and Japan.  Our simula-
tion results show that population aging will greatly damage all three regional 
economies.  

An important conclusion of the analysis is that a relative capital short-
age will emerge throughout the developed world.1  The reason for this reduc-
tion in capital is the crowding out of saving associated with the rise over time 
in taxes, particularly payroll taxes.  Over the course of the century, the capital 
shortages will lower real wages per unit of human capital (relative to what 
they would have been) by 17 percent in the United States, 22 percent in the 
European Union and 19 percent in Japan.2  When this decline in real wages is 
combined with higher payroll and income tax rates, the reduction in take home 
pay implies that the standard of living of future workers will be one-third low-
er than it otherwise would have been in the United States and 40 percent lower 
in Europe and Japan — due to the growth of elderly entitlement programs.  

The Coming Generational Storm
Readers of this report are about to experience the greatest demographic 

change in human history.  The largest part of the change will happen in the 
next 30 years — as 77 million baby boomers in the United States cease to 
work and pay payroll taxes and instead retire and collect benefits.  Even more 
dramatic changes will occur outside the United States, in countries whose fis-
cal futures are more dire than our own.  

In The Coming Generational Storm, Kotlikoff and Burns ask the reader 
to imagine what the United States will look like in the year 2030.  “What do 
you see?”  They reply:3 

“Over the next 30 years the 
number of elderly people will 
more than double.”

“The number of workers 
available to pay their ben-
efits will rise by less than 10 
percent.”
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You see a country whose collective population is older than that 
in Florida today.  You see a country where walkers outnum-
ber strollers.  You see a country with twice as many retirees 
but only 15 percent more workers to support them.  You see a 
country with large numbers of impoverished elderly citizens 
languishing in understaffed, overcrowded, substandard nursing 
homes.  

You see a government in desperate trouble.  It’s raising taxes 
sky high, drastically cutting retirement and health benefits, 
slashing defense, education, and other critical spending, while 
borrowing far beyond its capacity to repay.  It’s also printing 
tons of money to “meet” its bills.  

All developed countries are facing similar bleak futures due to rising 
life expectancies and falling birthrates.  Life expectancy grew dramatically in 
the last century, a trend that is likely to continue:4 

● At the beginning of the 20th century life expectancy was only 47 
years, the average American was 23 years old (median age) and 
only 4 percent of the population was 65 or older.  

FIGURE   I

Fertility Rates1 of Developed Countries

Source:  Population Division of the Department of Economic and Social Affairs of the 
United Nations Secretariat, World Population Prospects: The 2002 Revision 
and World Urbanization Prospects: The 2001 Revision.

1 Average number of children per woman of child-bearing age.

“Fertility rates are falling in 
developed countries.”
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FIGURE   IIa

The Aging World and  
Coming Population Decline 

(millions)

Source:  Laurence Kotlikoff and Scott Burns, The Coming Generational Storm: 
What You Need to Know about America’s Economic Future (Cambridge, 
Massachusetts: MIT Press, 2004), Table 1.10, page 37.  

FIGURE   IIb

The Aging World and  
Coming Population Decline 

(millions)

Source:  Laurence Kotlikoff and Scott Burns, The Coming Generational 
Storm: What You Need to Know about America’s Economic Future 
(Cambridge, Mass.: MIT Press, 2004), Table 1.10, page 37.  

“The decline in the popula-
tion of Europe will offset the 
rise in the United States.”

“Most developed countries’ 
populations will decline —
even with immigration.”
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● Today, life expectancy at birth is 76 years — a gain of 29 years; the 
average person is 36 years old and 12 percent of the population is 
age 65 or older.  

At the same time that those who are born can expect to live longer, 
fewer people are being born.  One measure of the birth rate is the fertility rate 
— the average number of lifetime births per woman — and this number has 
been falling in most countries around the world for some time.  In general, a 
fertility rate of  2.1 is needed to replace the population in developed nations.  
Currently, the United States is hovering at about that point.  Most other devel-
oped countries, however, are well below it.  As Figure I shows:

● In Italy (a Catholic country!) the fertility rate is only 1.2.

● In Germany and Japan the rate is about 1.3.  

The world has never seen fertility rates this low, and the consequences 
are striking.  For one thing, countries below the replacement rate will see their 
populations peak and then decline.  Although Figure IIa shows that the United 
States will gain about 100 million people over the next 50 years, this growth 
will be offset by the loss of 100 million people in Europe.  Figure IIb shows 
the expected 50-year population decline for selected countries, with significant 
contractions in Japan, Germany, Italy and Russia.  

FIGURE   III

The Advancing Median Age in Years

Source:  Laurence Kotlikoff and Scott Burns, The Coming Generational Storm: What 
You Need to Know about America’s Economic Future (Cambridge, Mass.: 
MIT Press, 2004), Table 1.9, page 36.  

“The average median age 
will rise.”

“The world has never seen 
fertility rates this low.”



Aging, the World Economy and the Coming Generational Storm    5

Another consequence is that the average age in developed countries 
will continue to rise.  As Figure III shows:

● By mid-century, the average person in the United States will be 41 
years old.  

● The average person in Europe will be 50 and in Japan 53.  

Aging throughout the developed world will also create enormous fi-
nancial pressures, given the pay-as-you-go nature of many government entitle-
ment programs.  Back in 1950, the average number of workers per Social Se-
curity beneficiary in the United States was 16.5.  By 2000, the ratio had fallen 
to 3.4 — about three workers per retiree.  By 2030 we will be down to about 
two workers for every retiree.  Over the 80 year period from 1950 to 2039, the 
intrinsic cost of supporting a retiree will increase eightfold.  

Simulating the Effects of Aging
This paper relies on a dynamic, intergenerational and interregional 

demographic life-cycle model.  The model has three regions — the United 
States, the European Union and Japan — which exchange goods and capital.  
We carefully model the fiscal institutions of each region, including their pay-
as-you-go government pension systems.5 

In general, the assumptions behind the model are similar to the “inter-
mediate” assumptions used in the United States by the Social Security Trust-
ees and the Congressional Budget Office.  However, in two respects we adopt 
assumptions that are extremely optimistic: (1) We assume that the long-term 
decline in fertility rates will reverse over time and eventually converge at the 
replacement rate (2.1); and (2) We assume that the growth of health care costs 
per beneficiary will slow and eventually grow no faster than the rate of growth 
of real per capita wages — even though they have grown 16 times faster over 
the past three years.  

As a result of these very conservative modeling assumptions, the 
results reported here err on the side of optimism. Reality is likely to be far 
worse.  

Simulations for Closed Economies
Our first set of simulations treats the three countries — the United 

States, Germany and Japan — as closed economies.  This means that we as-
sume no trade and no capital flows and  that each region is a self-contained 
economic unit.  This type of simulation is especially useful as a point of 
comparison for the international effects of aging in the open economies model 
(discussed below).  

Baseline Simulations.  Tables I, II and III give selected results for 
each of the three regions, with Social Security payroll tax rates and the income 
tax rate on labor reported in the right two columns.  As Table I shows:

“Our projections are based on 
optimistic assumptions about 
fertility rates and health care 
costs — the reality is likely to 
be far worse.”

“By 2030, there will be only 
about two workers for every 
retiree.”

“The closed economy 
simulation assumes no capital 
flows.”



6    The National Center for Policy Analysis

● In order to finance elderly benefits in the United States, the payroll 
tax must climb from 14 percent (the current pure pay-as-you-go 
rate) to 23 percent over the next 30 years, while the average income 
tax will rise from 10 percent to 14 percent.  

● The total tax on wages will rise from 24 percent to 38 percent by 
2030 and to 40 percent by mid-century.  

Higher taxes mean lower after-tax income for workers.  But they also 
have another, highly damaging effect.  Less disposable income means less 
saving; less saving means less capital formation; less capital formation means 
lower labor productivity; and lower labor productivity means lower real 
wages.

Specifically:

● Because of lower capital stock, the real wages of U.S. workers will 
be 11 percent lower than they otherwise would have been by 2030 
and 15 percent lower by the middle of this century.  

● Combining reduced before-tax wages with expected higher tax 
rates implies that future workers must settle for a 25 percent cut in 
their standard of living by 2030.  

● By mid-century, the growth of elderly entitlements will create an 
American  standard of living one-third lower than it otherwise 
would have been.  

Bad as these results are, the simulation for Europe is much worse 
— because fertility rates are lower and population aging is more severe.  As 
Table II shows:

● In Europe, where the total tax on wages is already above 40 per-
cent, the total tax burden will rise to almost 60 percent by 2030 and 
approach a staggering 70 percent by mid-century.  

● Combining these tax rates with an 8 percent fall in real wages from 
relative capital contraction implies a 25 percent reduction in the av-
erage European workers’ standard of living over the next 30 years.  

● By mid-century, the relative fall in standard of living for European 
personnel will be close to 40 percent.  

The Japanese  workforce already bears a tax on wages in excess of 
40 percent, and its aging society will cause the payroll tax to double over the 
next 50 years.  The overall results are similar to those for Europe.  As Table III 
shows:

● By 2030, the total tax on labor in Japan will approach 60 percent 
and Japanese workers will face a one-fourth reduction in their liv-
ing standard.  

● By the middle of this century, the effects of elderly entitlements 
will push the Japanese tax on labor to 70 percent and living stan-
dards for Japanese workers will be 40 percent lower than they 
otherwise would have been.  

“Higher taxes and less saving 
will create a capital short-
age.”

“Living standards will fall.”



Aging, the World Economy and the Coming Generational Storm    7

TABLE   I

Baseline Simulation Results for the United States  
(closed economy)

 2000 100% 13.7% 10.1%
 2005 97% 13.7% 10.6%
 2010 95% 14.9% 10.9%
 2020 92% 19.2% 12.5%
 2030 89% 23.4% 14.1%
 2050 85% 23.9% 15.9%
 2075 82% 24.6% 16.0%
 2100 83% 25.8% 15.5%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   II

Baseline Simulation Results for the EU  
(closed economy)

 2000 100% 26.4% 13.7%
 2005 97% 27.3% 14.0%
 2010 95% 28.8% 14.3%
 2020 93% 33.1% 15.6%
 2030 92% 40.7% 18.5%
 2050 86% 45.5% 23.1%
 2075 80% 43.0% 26.2%
 2100 78% 41.2% 26.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   III

Baseline Simulation Results for Japan 
(closed economy)

 2000 100% 24.7% 14.2%
 2005 98% 27.3% 14.6%
 2010 97% 31.3% 15.5%
 2020 95% 36.3% 16.7%
 2030 93% 40.3% 18.2%
 2050 90% 48.1% 21.4%
 2075 83% 43.1% 23.1%
 2100 81% 40.2% 23.6%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

* Calculated as the reduction in compensation per unit of human capital (labor produc-
tivity in the absence of technological change) relative to the year 2000.

“In the EU, taxes will claim 
two-thirds of wages.”

Closed Economy Simulation:

“By 2050, United States real 
wages will be 15 percent 
lower than otherwise and 
taxes on labor will approach 
40 percent.”

“In Japan, the total tax on 
labor will approach 70 per-
cent.”
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As one would expect from the population dynamics described above, 
the largest increase in payroll tax rates in the medium term occurs in Japan, 
where they double from 24.7 percent to 48.1 percent in the next 50 years.  
While European payroll tax rates are currently higher than Japan’s, their future 
increase is somewhat less pronounced, and they peak at 45.5 percent.  Because 
the aging rate is less severe in the United States, Social Security taxes will rise 
less —from 13.7 percent in 2000 to 23.4 percent in 2030 and to 25.8 percent 
by the end of the century. 

The picture is very similar in the case of income taxes.  Due to gen-
erous public expenditures per capita in Europe, average income taxes on 
wages must increase steadily over the whole transition in order to balance the 
budget.  While the current average rate is 13.7 percent, it almost doubles by 
2100, reaching 26.8 percent.  In Japan the average wage tax rate rises from 
14.2 percent to 23.6 percent.  In the United States, where public expenditures 
per capita are generally lower, the average wage income tax rate equals 10.1 
percent in 2000, peaks at 16.0 percent in 2075 and falls to 15.5 percent by 
century’s end.  

To summarize, our closed economy, baseline policy simulations re-
veal a severe deterioration in macroeconomic and fiscal conditions in all three 
regions.  

Simulations for Open Economies
As noted, the key assumption behind our closed economy simulations 

is that capital does not flow across borders.  In all three regions, a relative capi-
tal shortage causes real interest rates to rise.  In fact, by the end of the century 
they will be 3.2 percentage points higher in the United States, and 6.6 and 4.8 
percentage points higher in Europe and Japan, respectively.  

Ordinarily, one would expect that access to international capital mar-
kets (as is assumed in the open economies simulation) would benefit a U.S. 
economy in need of capital.  However, in this case, conditions in Europe and 
Japan are much worse.  So the other two regions end up bidding capital away 
from the United States.  By the end of the century, the uniform international 
interest rate will be 4.4 percentage points (440 basis points) higher than at the 
beginning.  As a result, international competition for capital raises rates in the 
United States, even as it lowers rates in Europe and Japan.  

As Table IV, V and VI show, the macroeconomic structures of the open 
and closed economy models are very similar, with some differences worth 
mentioning.  In the closed economy baseline, interest rates increase the most in 
Europe and the least in the United States.  Consequently, in the open economy, 
capital flows predominantly from the U.S. toward Europe.  The baseline path 
of the open economy, therefore, in contrast to the respective closed economy 
cases, allows for more capital accumulation for Europe and less for the United 
States.  Japan experiences initial capital outflows that eventually change to 

“International competition 
for capital will raise the 
interest rate by 440 basis 
points.”

“In the open economy simu-
lation, Europe and Japan bid 
capital away from the United 
States.”
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TABLE   IV

Baseline Simulation Results for the United States  
(open economy)

 2000 100% 13.5% 10.0%
 2005 97% 13.7% 10.3%
 2010 95% 14.8% 10.7%
 2020 92% 19.1% 12.1%
 2030 90% 23.1% 13.8%
 2050 85% 23.8% 15.6%
 2075 81% 25.5% 14.6%
 2100 81% 27.4% 13.3%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   V

Baseline Simulation Results for the EU  
(open economy)

 2000 100% 26.5% 14.2%
 2005 97% 27.4% 14.5%
 2010 95% 28.8% 15.0%
 2020 93% 33.2% 16.5%
 2030 92% 41.0% 19.4%
 2050 87% 45.1% 24.1%
 2075 82% 41.2% 27.9%
 2100 81% 38.7% 29.0%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   VI

Baseline Simulation Results for Japan 
(open economy)

 2000 100% 24.5% 14.1%
 2005 98% 27.4% 14.2%
 2010 97% 31.8% 14.7%
 2020 94% 36.9% 16.0%
 2030 92% 41.2% 17.7%
 2050 88% 50.4% 20.2%
 2075 83% 43.0% 22.6%
 2100 81% 39.8% 23.5%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

“By mid-century, the stan-
dard of living of U.S. workers 
will be one-third lower than 
otherwise.”

* Calculated as the reduction in compensation per unit of human capital (labor produc-
tivity in the absence of technological change) relative to the year 2000.

“In Europe and Japan, the 
fall in living standards will be 
close to 40 percent.”

“Because the problem of ag-
ing will be worse in Europe 
and Japan, economic deterio-
ration in those regions will 
affect the U.S. economy.”
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inflows.  Due to these changes, the United States and Japan experience short-
run current account surpluses while the European Union faces current account 
deficits.  As a result:

● U.S. real wages by 2100 are about 2 percentage points lower 
than in the closed economy model, reflecting a lower capital 
stock thanks to the export of capital to Europe and Japan (see 
Table IV).  

● Roughly the reverse happens in Europe, where the long-run 
real wage is about 3 percent higher than in the closed economy 
model, reflecting the relatively smaller reduction in the capital 
stock thanks to the import of capital from the United States (see 
Table V).  

● In the long run, Japan is largely unaffected by the choice of 
models.  (See Table VI.)  

Can Immigration Help?  
Increased immigration is often mentioned as a way to ease the burdens 

that will be imposed by the aging populations of developed countries.  Will 
this policy option solve the problem?  

Importing additional workers will certainly raise the payroll tax base.  
But more immigrants also mean increased expenditures on education, public 
safety, water and sewer systems, and a host of other public goods, including 
pension and health care benefits.  Immigrants also accrue their own rights to 
pension and health care benefits.  Moreover, most developed countries provide 
benefits to the elderly on a progressive basis.  And since immigrants tend to be 
disproportionately low-wage earners, they typically receive more benefits per 
dollar of tax payments than do native workers.

Closed Economy Simulation.  We assume a doubling of immigration 
in each region starting in 2001 and continuing through 2050.  This means that 
every year over the next half century the United States experiences immigra-
tion of 2 million people, Europe 900,000 people, and Japan 108,000 people.  

Even though the proportional increase is the same in all three regions, 
the quantitative impact of immigration policy is quite different.  In the United 
States, the effective labor supply will be 13 percent larger in 2030 and 31 
percent larger in the year 2100.  Taken alone, one would expect this to lower 
tax rates considerably.  But the immigrants necessitate increased spending on 
public goods and they acquire their own entitlement benefits.  Consequently, 
combined taxes on labor income fall from 37.5 percent to only 35.8 percent 
in 2030 and from 41.3 percent to only 40.2 percent by the end of the century.  
(See Table VII vs. Table I.)  

In Europe, immigration is lower than in the United States.  Conse-
quently, doubling immigration in Europe has a smaller effect on the macro-

“Though immigrants pay 
more taxes, they also earn 
benefits.”
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TABLE   VII

Simulation Results for the United 
States with Doubling Immigration  

(closed economy)

 2000 100% 13.7% 9.9%
 2005 97% 13.7% 10.4%
 2010 94% 14.5% 10.8%
 2020 91% 18.3% 12.5%
 2030 88% 21.8% 14.0%
 2050 84% 22.5% 15.7%
 2075 82% 23.7% 15.6%
 2100 83% 25.4% 14.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 100% 26.4% 13.7%
 2005 97% 27.2% 13.9%
 2010 95% 28.4% 14.2%
 2020 92% 32.4% 15.5%
 2030 91% 39.1% 18.4%
 2050 86% 43.1% 22.6%
 2075 80% 40.9% 25.3%
 2100 78% 39.8% 25.3%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 100% 24.7% 14.2%
 2005 98% 27.2% 14.6%
 2010 97% 31.2% 15.4%
 2020 95% 35.9% 16.6%
 2030 93% 39.7% 18.1%
 2050 90% 46.8% 21.1%
 2075 83% 41.9% 22.8%
 2100 81% 39.4% 23.0%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   VIII

Simulation Results for the  
EU with Doubling Immigration  

(closed economy)

TABLE   IX

Simulation Results for Japan 
 with Doubling Immigration  

(closed economy)

“Doubling immigration would 
have little long-run effect.”

* Calculated as the reduction in compensation per unit of human capital (labor produc-
tivity in the absence of technological change) relative to the year 2000.

“Europe’s exorbitant tax rates 
are reduced in the long run by 
only 3 percentage points.”

“In Japan the reduction is 
only 1.4 percentage points.”
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TABLE   X

Simulation Results for the United 
States with a Doubling Immigration  

(open economy)

 2000 100% 13.6% 9.8%
 2005 97% 13.6% 10.2%
 2010 94% 14.4% 10.6%
 2020 91% 18.2% 12.2%
 2030 88% 21.5% 13.8%
 2050 84% 22.4% 15.4%
 2075 81% 24.4% 14.3%
 2100 81% 26.7% 12.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 100% 26.6% 14.0%
 2005 97% 27.3% 14.4%
 2010 95% 28.5% 14.9%
 2020 92% 32.5% 16.4%
 2030 91% 39.5% 19.3%
 2050 86% 42.8% 23.6%
 2075 82% 39.4% 26.9%
 2100 81% 37.8% 27.4%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 100% 24.5% 14.1%
 2005 98% 27.4% 14.1%
 2010 96% 31.8% 14.6%
 2020 94% 36.5% 15.9%
 2030 92% 40.6% 17.6%
 2050 88% 48.8% 20.0%
 2075 83% 41.8% 22.3%
 2100 82% 38.8% 22.9%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   XI

Simulation Results for the  
EU with a Doubling Immigration  

(open economy)

TABLE   XII

Simulation Results for Japan 
 with Doubling Immigration  

(open economy)

“The effect of immigration is 
similar when trade and capi-
tal flows are included.” 

* Calculated as the reduction in compensation per unit of human capital (labor produc-
tivity in the absence of technological change) relative to the year 2000.



Aging, the World Economy and the Coming Generational Storm    13

economy.  Effective labor supply increases by only 6.5 percent in 2030 and by 
21 percent in 2100.  However, Europe benefits more from immigration due to 
its more extreme population aging.  Payroll and wage income taxes fall from 
59.2 percent of income to 57.5 percent by 2030 and from 68.0 percent to 65.1 
percent by 2100.  (See Table VIII vs. Table II.)

Japan sees very modest immigration.  Doubling immigration increases 
the effective labor supply by only 2.5 percent in 2030 and 10 percent in 2100.  
Therefore, the impact on payroll and wage taxes is also modest.  The tax on 
labor income will fall from 58.5 to 57.8 percentage points by 2030 and from 
63.8 to 62.4 percent by 2100.  (See Table IX vs. Table III.)  

Europe’s, exorbitant tax rates are reduced in the long run by only 3 
percentage points.  In Japan, the long run reduction is only 1.4 percentage 
points. In the United States the long run reduction is even smaller.  

Open Economy Simulation.  Though the doubling of immigration in 
open economies is very similar to that of the closed economies, capital flow 
shifts cause additional immigration to have a different impact on the world 
interest rate.  Compared to the closed economy model,  interest rate reductions 
are weaker in Europe, and the increase is stronger in the United States and 
Japan.  Consequently, Europe’s capital income taxes fall less, and progressive 
wage taxes increase less compared to the closed economy.  (See Tables X, XI 
and XII vs. Tables IV, V and VI.)  

Can Private Pension  
Reform Solve the Problem?

Our proposed pension privatization reform eliminates existing public 
pension systems at the margin, while still paying successive retirees all the 
benefits they accrued under the existing system.  This reform is modeled in the 
following way:  Pension benefits of current retirees are paid in full, and ben-
efits for new retirees are phased out linearly over a 45-year period starting in 
2000.  Furthermore, payroll tax contributions to the pension system are elimi-
nated, and transitional benefits are financed by a new consumption tax, such as 
a general national sales tax or Value-Added Tax.6

Closed Economy Simulation.  In the United States, the new consump-
tion tax rate needed to finance the transition to a private pension system is 
initially 7.9 percent.  It rises to a maximum value of  8.7 percent in 2020 and 
gradually declines thereafter.  After 2071 the consumption tax is zero.  The 
U.S. payroll tax rate declines immediately by 6.2 percentage points.  Over the 
transition, the payroll tax rate rises by 2.4 percentage points because expenses 
for health care and disability insurance grow.  In Europe, a similar consump-
tion tax rate would have an initial value of 16.9 percent,  rising to a maximum 
of 18 percent in 2012 and then decline.  The tax is zero after 2074.  Because 
of this reform, the payroll tax is reduced by 17.2 percentage points in year 

“Pension reform would allow 
workers to invest their payroll 
taxes in private accounts.”
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2000 and rises to a maximum of 11.4 percent in 2050.  In Japan, the added 
consumption tax rate is initially 14.2 percent.  It rises to a maximum of 18.3 
percent in 2014 before declining.  As in Europe, the targeted consumption tax 
is zero after 2074.  The payroll tax, however, is 16.8 percentage points lower in 
2000 and the maximum value reached is 11.8 percent in 2050.  

The impact of this reform on the U.S. economy is stunning (see Table 
XIII vs. Table I):

● Whereas without reform, the relative real wages of U.S. workers 
are expected to decline by 15 percent at mid-century, with reform 
the drop is only 8 percent; 

● Whereas combined taxes on U.S. labor income is expected to ap-
proach 40 percent without reform, with reform taxes on labor will 
be less than half as much.  

The effects on European economies are even more dramatic (see Table XIV vs. 
Table II):

● Instead of a 14 percent drop in relative real wages by 2050, Euro-
pean workers will actually see a real wage increase.  

● Without reform, European workers can expect to pay two of every 
three future dollars they earn in taxes, whereas after reform, taxes 
will claim only one in four dollars earned.  

Results are similar in Japan, where the real wage gains and tax reductions are 
even greater (see Table XV vs. Table III).

Note that the consumption tax depresses aggregate consumption, which 
permits an increase in national saving and capital formation.  The long-run 
consequences of this reform are dramatic in all three regions. 

● Relative to the base case simulations, the year 2100 capital stock 
increases by 62.9 percent in the United States, 163.5 percent in 
Europe and 149.3 percent in Japan. 

● Higher capital stocks increase gross wages, which, relative to the 
base case, rise through 2100 by 13 percent in the United States, 29 
percent in Europe and 28 percent in Japan. 

● The combination of higher gross wages and reduced payroll and 
wage taxes boosts net wages especially in Europe and Japan: they 
almost triple in Europe and more than double in Japan relative to 
the base case. 

A reduction in the labor supply in the three regions is a direct conse-
quence of the positive income effects experienced by younger generations.  
Capital accumulation drives up capital valuations in all economies and leads to 
lower long-run interest rates.

“A transitional consumption 
tax would increase saving 
and capital formation.”
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TABLE   XIII

Simulation Results for the United 
States with Private Pension Reform 

(closed economy)

 2000 100% 4.8% 9.8%
 2005 98% 4.8% 10.1%
 2010 96% 4.9% 10.2%
 2020 95% 5.8% 11.2%
 2030 93% 6.8% 12.0%
 2050 92% 6.8% 12.4%
 2075 92% 7.0% 11.7%
 2100 94% 7.2% 10.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 99% 9.2% 13.2%
 2005 97% 9.3% 13.1%
 2010 97% 9.4% 12.9%
 2020 97% 9.8% 12.9%
 2030 99% 10.6% 14.1%
 2050 101% 11.4% 14.9%
 2075 101% 10.9% 14.8%
 2100 101% 10.6% 14.2%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 100% 7.9% 13.5%
 2005 100% 8.4% 13.8%
 2010 100% 8.9% 14.2%
 2020 100% 10.0% 14.2%
 2030 102% 10.5% 14.5%
 2050 106% 11.8% 15.7%
 2075 106% 10.8% 15.4%
 2100 104% 10.1% 15.3%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   XIV

Simulation Results for the  
EU with Private Pension Reform 

(closed economy)

TABLE   XV

Simulation Results for Japan 
 with Private Pension Reform 

(closed economy)

“In Europe, real wages would 
actually rise and taxes on la-
bor would fall to 25 percent.”

* Calculated as the reduction in compensation per unit of human capital (labor produc-
tivity in the absence of technological change) relative to the year 2000. 

Closed Economy Simulation:

“By 2050, U.S. real wages 
would fall by 8 percent 
instead of 15 percent and the 
tax on labor would be cut in 
half.”

“In Japan, wage gains and 
tax reductions would be even 
greater.”
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TABLE   XVI

Simulation Results for the United 
States with Private Pension Reform 

(open economy)

 2000 100% 4.7% 9.3%
 2005 98% 4.7% 9.7%
 2010 97% 4.8% 9.9%
 2020 96% 5.6% 10.9%
 2030 96% 6.5% 11.9%
 2050 96% 6.4% 12.6%
 2075 96% 6.6% 11.8%
 2100 97% 7.0% 10.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 99% 9.3% 13.8%
 2005 97% 9.4% 13.8%
 2010 97% 9.5% 13.7%
 2020 96% 10.0% 13.8%
 2030 97% 11.0% 14.8%
 2050 98% 11.9% 15.4%
 2075 97% 11.5% 15.2%
 2100 97% 11.1% 14.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

 2000 100% 7.9% 13.5%
 2005 99% 8.4% 13.4%
 2010 99% 9.0% 13.5%
 2020 98% 10.3% 13.8%
 2030 99% 11.0% 14.1%
 2050 100% 12.7% 14.4%
 2075 99% 11.6% 14.5%
 2100 99% 10.6% 14.8%

  Before Tax Payroll Wage Income
 Year Real Wage* Tax Rate Tax Rate

TABLE   XVII

Simulation Results for the  
EU with Private Pension Reform 

(open economy)

TABLE   XVII

Simulation Results for Japan 
 with Private Pension Reform 

(open economy)

“In the open economy simula-
tion, trade and capital flows 
make reform a better deal for 
U.S. workers.”

* Calculated as the reduction in compensation per unit of human capital (labor produc-
tivity in the absence of technological change) relative to the year 2000.
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Open Economies Simulation.  Not surprisingly, the consequences of 
private pension reform in an open economy are very similar to those in the 
closed economies simulation.  (See Tables XVI, XVII and XVIII vs. Tables 
IV, V and VI.)  

In the United States, the consumption tax increases slightly less in 
the open economies model than in the closed economies model, whereas 
in Europe the consumption tax increases slightly more.  The reason is that 
privatization has a stronger positive effect on wages in the open U.S. economy 
compared to the closed U.S. economy, while the opposite applies in the EU 
and Japan.  Finally, the drop in the interest rate due to privatization is greater 
in the open than in the closed U.S. economy.  In Europe and Japan exactly the 
opposite happens.

The Impact of Private Pension Reform on  
Selected Groups by Income and Age

The advantageous macroeconomic effects of privatization come at a 
cost.  Private pension reform implies a redistribution from older generations 
in all three economies toward younger and future generations.  The intergen-
erational and intragenerational redistribution is less severe in the United States 
than in Europe and Japan, however.  This is because part of the financing bur-
den of the pension system is shifted toward the elderly via the consumption 
tax.  How substantial are these gains and losses?  

Closed Economies Simulation.  Table XVIII shows the impact (rela-
tive to the base case) of pension reform on the remaining lifetime welfare of 
different groups of workers.  In the table, the groups are distinguished by their 
year of birth and income levels.  The welfare change is calculated by asking 
by what percentage would one need to increase a person’s annual consump-
tion and leisure in the base case to achieve the same level of wellbeing with 
private pension reform.  

There are two striking features about this table:

● Among younger workers (especially those yet to be born), the long 
run benefits of a reformed system are very large and very progres-
sive.  

● Among older workers (retirees) the costs of reform are relatively 
small but somewhat regressive.  

Consider the generation of workers who will be born three decades 
hence.  If private pension reform were instituted today:

● In the United States, the lowest-income workers born in 2030 
will experience a 30 percent increase in their standard of living; 
middle-income workers will enjoy a 20 percent increase; and the 
highest income workers will gain a mere 6 percent.

“A consumption tax would 
spread the transitional costs 
among generations.”
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TABLE   XVIII

Welfare Effects of Private Pension Reform1 
(closed economies)

 1910 -3.86% -2.13% -0.59% -7.10% -2.90% -0.58% -5.70% -1.88% -0.28%
 1920 -4.12% -2.26% -0.65% -9.47% -5.55% -2.28% -9.22% -5.09% -1.61%
 1930 -4.71% -2.80% -0.94% -10.16% -6.30% -2.92% -10.32% -5.77% -1.85%
 1940 -6.60% -3.99% -1.49% -10.89% -6.76% -2.89% -11.50% -7.38% -3.31%
 1950 -6.28% -3.83% -1.72% -8.45% -6.01% -3.35% -8.98% -6.05% -3.28%
 1960 -3.11% -2.03% -1.67% -2.37% -2.13% -3.27% -1.46% -1.04% -3.11%
 1970 1.09% 0.93% -1.04% 4.02% 2.62% -2.46% 5.02% 3.81% -2.41%
 1980 4.40% 3.28% -0.18% 11.56% 8.58% -0.42% 12.06% 9.32% -0.81%
 1990 9.60% 6.88% 0.91% 23.61% 17.10% 1.78% 24.00% 18.05% 1.10%
 2000 15.95% 11.35% 2.48% 42.58% 30.60% 4.82% 40.65% 29.67% 3.54%
 2010 21.58% 15.21% 4.04% 64.76% 46.52% 8.35% 60.22% 43.60% 6.22%
 2020 26.01% 18.19% 5.33% 82.65% 58.96% 11.37% 76.79% 55.32% 8.51%
 2030 29.37% 20.43% 6.31% 94.50% 66.88% 13.62% 85.03% 60.62% 9.95%

 Birth
 Year 1 2 3 1 2 3 1 2 3

 USA E U Japan
 Income Class Income Class Income Class

TABLE   XIX

Welfare Effects of Private Pension Reform1 
(open economies)

 1910 -3.36% -1.65% -0.20% -7.58% -3.22% -0.69% -6.12% -2.08% -0.32%
 1920 -3.75% -1.95% -0.45% -9.72% -5.76% -2.46% -9.37% -5.18% -1.66%
 1930 -4.57% -2.69% -0.85% -10.32% -6.42% -3.05% -10.35% -5.72% -1.80%
 1940 -6.71% -4.11% -1.53% -10.91% -6.76% -2.93% -11.39% -7.18% -3.07%
 1950 -6.60% -4.15% -1.97% -8.50% -5.99% -3.30% -8.24% -5.54% -2.97%
 1960 -3.38% -2.39% -2.05% -2.40% -2.02% -3.10% -0.74% -0.57% -2.76%
 1970 1.08% 0.70% -1.41% 4.19% 2.92% -2.19% 5.82% 4.30% -2.07%
 1980 4.52% 3.16% -0.47% 11.89% 9.02% -0.12% 12.96% 9.79% -0.58%
 1990 10.36% 7.07% 0.67% 23.87% 17.63% 2.14% 25.18% 18.74% 1.18%
 2000 17.56% 11.95% 2.29% 42.93% 31.52% 5.47% 40.65% 29.61% 3.24%
 2010 23.88% 16.07% 3.78% 65.26% 48.07% 9.42% 60.00% 43.65% 5.71%
 2020 28.96% 19.32% 4.96% 81.46% 59.69% 12.84% 77.22% 56.39% 8.12%
 2030 32.95% 21.87% 5.86% 90.44% 65.78% 15.39% 83.51% 60.58% 9.73%

 Birth
 Year 1 2 3 1 2 3 1 2 3

 USA E U Japan
 Income Class Income Class Income Class

1 Indicates percentage change in standard of living.  The lowest-income class is Num-
ber 1; the highest is Number 3. 

1 Indicates percentage change in standard of living.  The lowest-income class is Num-
ber 1; the highest is Number 3.

● In Europe the gains are even more dramatic: almost a doubling of 
living standards (95 percent) for the lowest-income group, a two-
thirds increase for those in the middle and a 14 percent gain for 
those at the top.  

● In Japan, the gains are 85 percent, 61 percent and 10 percent, re-
spectively.  

“The benefits of reform are 
greatest for younger, low-in-
come workers.”

“Because of reform, a middle 
income worker born in the 
USA will see a 22 percent 
increase in living standards.”
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By contrast, older workers (through the consumption tax) will bear a 
net cost as a result of this reform.  For example:

● Low-income U.S. retirees born in the 1940s will see a 6.6 percent 
drop in their living standard because of the consumption tax, com-
pared to a 1.5 percent drop for higher-income retirees.  

● In Europe the comparable numbers are 10.9 and 2.9 percent.  

● In Japan they are 11.5 and 3.3 percent.  

Note, however, that senior citizens who would bear a disproportion-
ate cost under this proposal are the very people who have disproportionately 
gained from the current system.  Note also that many consumption tax propos-
als are combined with measures to give relief  to lower income taxpayers and 
such features could be added to this reform as well.  

Open Economies Simulation.  The open economy welfare effects are 
quite similar to the closed economy effects, but some differences should also 
be mentioned.  In the United States the elderly lose more in the closed than in 
the open economy model, while the opposite happens in Europe and Japan.  
This is due to the above-mentioned changes in consumption tax rates.  On the 
other hand, long-run intragenerational redistribution favors the European top 
income class in the open economy more than in the closed economy.  The op-
posite happens in the United States.  Again, this is due to the long-run inter-
est rate, which decreases less in the European open economy; consequently, 
progressive wage taxes are lower.

Conclusion
In this paper, we assume that governments collect the taxes needed 

to pay all entitlement benefits.  We use a new dynamic simulation model to 
analyze the general equilibrium economic impact on the world’s three major 
industrialized regions: the United States, Europe and Japan.  Our simulations 
show that aging will greatly damage all three regional economies.   In particu-
lar, it will generate a significant capital shortage. 

However, population aging is not identical in all three areas.  It is more 
dramatic in Japan and Europe than in the United States.  Consequently, the 
macroeconomic impacts of aging are somewhat different in the three regions.  
These differences will cause capital to flow from the United States to Europe 
and Japan.  Stated differently, the U.S. capital shortage will be exacerbated by 
the need to supply capital to Japan and the European Union.

Although increased immigration has some beneficial macroeconomic 
effects, they are extremely small.  On the other hand, one can expect a signifi-
cant long-run improvement from eliminating current pay-as-you-go pension 
systems and replacing them with funded, private retirement accounts, financed 

“Population aging is more 
dramatic in Europe and 
Japan, but all three regions’ 
economies will be damaged 
without reform.”

“Middle-income workers 
born in 2030 in Europe and 
in Japan will see gains of 60 
percent or greater.”
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by an earmarked consumption tax.  While the welfare losses of the elderly and 
near-elderly are modest, the welfare gains for younger and future generations 
(especially those with low and middle incomes) are extraordinarily large. 

In conclusion, the generational storm approaching the shores of the 
developed world is much more threatening than is commonly believed.  How-
ever, the situation is not completely hopeless.  There are policies, albeit painful 
ones, that can materially improve the developed world’s long-term prospects.  

NOTE: Nothing written here should be construed as necessarily reflecting the 
views of the National Center for Policy Analysis or as an attempt to aid or 
hinder the passage of any bill before Congress.
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1 Were aging to raise the stock of capital compared to the supply of labor, real wages would increase and, thereby, expand the 
taxable wage base.  This would limit the need for higher payroll taxes.  The prospect of a capital stock increase arises from the 
fact that the elderly are the primary owners and, thus, the main suppliers of capital, while the young are the main suppliers of 
labor.  All else equal, more oldsters relative to youngsters means a greater supply of capital relative to labor.  Unfortunately, all 
else will not be equal.  In particular, if benefits are paid as promised, the requisite tax increases will undermine capital forma-
tion as workers’ wages, some of which would otherwise be saved, are taken from them and handed over to the elderly to finance 
immediate consumption.  
2 Measured in units of human capital, or productivity absent technological change.
3 Laurence Kotlikoff and Scott Burns, The Coming Generational Storm: What You Need to Know about America’s Economic 
Future (Cambridge, Mass.:  MIT Press, 2004), page xi.
4 Ibid., pages 2, 36.  
5 For a technical description of the model used in this report, see Hans Fehr, Sabine Jokisch and Larry Kotlikoff, “The Devel-
oped World’s Demographic Transition – The Roles of Capital Flows, Immigration and Policy,” unpublished paper, October 
2003.  Available at http://econ.bu.edu/kotlikoff/demotransfinal.pdf.
6 Laurence J. Kotlikoff, “Privatizing Social Security,” National Center for Policy Analysis, NCPA Policy Report No. 217, July 
1998.

  

Notes
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ca, and it has withdrawn from the treaty.  

NCPA studies, ideas and experts are quoted frequently in news stories nationwide.  Columns writ-
ten by NCPA scholars appear regularly in national publications such as the Wall Street Journal, the Wash-
ington Times, USA Today and many other major-market daily newspapers, as well as on radio talk shows, 
television public affairs programs, and in public policy newsletters.  According to media figures from 
Burelle’s, nearly 3 million people daily read or hear about NCPA ideas and activities somewhere in the 
United States.  

The NCPA home page (www.ncpa.org) links visitors to the best available information, including 
studies produced by think tanks all over the world.  Britannica.com named the ncpa.org Web site one of 
the best on the Internet when reviewed for quality, accuracy of content, presentation and usability.  NCPA 
Web sites average 4 million hits per month.

What Others Say about the NCPA

“...influencing the national debate with studies, reports and 
seminars.”
 - TIME

 “Increasingly influential.”
 - EVANS AND NOVAK

“I don’t know of any organization in America that produces   
better ideas with less money than the NCPA.”
 - SEN. PHIL GRAMM

“Oftentimes during policy debates among staff, a smart young 
staffer will step up and say, ‘I got this piece of evidence from the 
NCPA.’  It adds intellectual thought to help shape public policy in 
the state of Texas.”

 - FORMER TEXAS GOV. (NOW PRESIDENT) GEORGE W. BUSH


