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SINCE 1990, public pension spending has increased in 
an amount equal to 1¼ percent of gross domestic prod-
uct (GdP) in the advanced economies in the Group of 
20 (G-20). And a continuously aging population will 

cause further increases averaging about 1 percent of GdP in 
both advanced and emerging economies over the next 20 years 
(see Chart 1). Advanced economies that have not substantially 
changed their traditional pay-as-you-go pension systems are 
projected to experience larger spending increases than ad-
vanced economies that have legislated pension reform. 

Among emerging economies, those with relatively high 
spending in 2010 are projected to experience the steepest 
increase in outlays over the next 20 years. In countries that 
do not cover a large segment of the elderly, such as China and 
India, the projected increase is much less severe, but could 
rise more rapidly if their systems expand to cover a larger 
share of the population. Moreover, advanced economies are 
experiencing sharp growth in the aged population now, but 
that will change after 2030, when emerging economies will 
experience a faster pace of aging. 

A number of countries have already reformed their pen-
sion systems, and spending pressures seem sure to force more 
to do so. Globally, the number of people over 65 relative to 
the working-age population (the old-age dependency ratio) 
is projected to double between 2009 and 2050, putting enor-
mous strains on public pension systems, largely pay-as-you-
go plans that are financed by current workers, who expect 
future generations to fund their retirement. 

Further reforms appear inevitable. How and when countries 
implement reforms, then, is not only a matter of fairness to cur-
rent and future retirees. The choice will significantly affect econ-
omies—nationally and globally. Moreover, whether countries 
make those reforms individually or in coordination with other 
nations is also important to macroeconomic performance, given 
cross-border trade and investment linkages. 

What can be done
There are three major ways countries can change pension 
systems to reduce costs:
• Raise the retirement age: lifetime benefits paid to retir-

ees are reduced. This encourages workers to remain in the 
labor force longer, which means they earn more over their 
lifetime. The increase in lifetime income could lead workers 
to save less and consume more during their working years. In 
addition, the increased fiscal savings from reduced pension 
payments will have long-term positive effects on GdP growth 
by lowering the cost of capital and encouraging investment. 

• Reduce pension benefits: To avoid a sharp reduction in 
income and consumption in retirement, workers would likely 
boost savings. Consumption would fall in the short to medium 
term, but investment would increase over the long term. 

Chart 1

Cost of aging
Public pension outlays will grow by an average of slightly more 
than 1 percent of GDP by 2030 in both advanced and 
emerging economies.
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PPP average = 1.1

        

Sources: Country authorities; European Commission; Organization for Economic 
Cooperation and Development; International Labor Organization; and IMF staff estimates.

Note: Data are calculated using purchasing power parity (PPP) exchange rates. PPP average 
is the average of public pension outlays as a percent of GDP across countries, weighted by the 
PPP value of their GDP, rather than the dollar value of their GDP.
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• Increase workers’ contribution rates: 
Because higher rates reduce income, 
households might be less motivated to 
work, which could depress economic 
activity in both the short and long term. 

We use the IMF’s Global Integrated 
Monetary and Fiscal Model (GIMF) to 
quantify the effects of reforms to pay-as-
you-go public pension systems world-
wide. The model contains two types of 
households—those that are liquidity con-
strained and live paycheck to paycheck 
and better-off optimizers that have sav-
ings—and assumes that households with 
savings plans have a 20-year horizon (see 
box). Because the model counts debt 
issued by the government as savings, it 

allows for a meaningful discussion of the short- and long-
term macroeconomic implications of the various reform 
options. We group the world into five broad regions: the 
United States, the euro area, Japan, emerging Asia (including 
China, India, and Korea), and the rest of the world. 

raising the retirement age
In this scenario, countries raise the retirement age enough to 
stabilize pension spending over the next three to four decades 
at the same share of GdP as in 2014 (see Table 1). differences 
in required retirement age increases stem from two sources: 
projections of the gap between the funding available and 
what is needed for public pensions and the spending and tax-
ing measures required to stabilize debt-to-GdP ratios so that 
interest payments will not absorb large amounts of govern-
ment revenues. Japan will not require additional reforms. 

Chart 2 illustrates some of the effects on the United States, 
including concurrent government spending reductions, if 
that nation were the only one to increase the retirement age. 
First, a delay in retirement means people will work longer. This 
leads to higher household income, which puts upward pres-
sure on consumption. Moreover, the higher level of available 
labor increases the productive capacity of the economy, lead-
ing to higher GdP in the long run. 

Second, the government’s budget deficit improves mark-
edly, by close to 3 percentage points of GdP after 30 years 
and 2.2 percentage points in the long run. That means the 
debt-to-GdP ratio declines by roughly 43 percentage points 
in the long run. The savings supply increases globally, lead-
ing to lower investment costs, represented by the real world 
interest rate. Investment is stimulated worldwide, and global 
productive capacity rises. 

Third, workers and their families reduce their savings and 
demand for assets during their working years, while increas-
ing consumption. There are some offsetting effects. The lower 
government debt is perceived as a decline in net wealth for 
households that save, and the decline in benefits depresses 
consumption. Taken in combination with the upward pres-

Table 1

Postponing retirement
To stabilize pension spending at the 2014 percentage of GDP level will 
require raising the age of full pension eligibility everywhere except Japan.

United States Japan Euro area Emerging Asia Rest of world

2015–30 +2.5 0 +1.5 +1.0 +3.0

2030–50 0 0 +0.5 +0.5 +1.5

Sources: IMF (2010); and IMF staff estimates.
Note: Table identifies the number of years the retirement age must be raised in the specified time 

period.

a look at the model
The Global Integrated Monetary and Fiscal Model (GIMF) 
is widely used at the IMF as a framework for analyzing the 
short- and long-term effects of public pension reform (Kumhof 
and others, 2010). The GIMF is constructed in a way that per-
mits researchers to analyze how government policies must be 
adjusted to achieve fiscal sustainability in countries facing 
demographic changes. It identifies meaningful medium- and 
long-term effects of government debt on private investment and 
captures important life-cycle income patterns, including age-
dependent labor productivity. 

The multicountry structure of the GIMF allows economists 
to analyze global interdependence and spillover effects. In this 
model, the world consists of the United States, the euro area, 
Japan, emerging Asia, and the rest of the world, and there are 
two major sources of international linkages. First, there is a full 
accounting of trade between each region. Second, the flow of 
goods allows the model to determine current accounts, which 
are simply the flows of global savings and investment, equili-
brated in the long run by the global interest rate. Each region has: 

• Two sets of households: “liquidity constrained” house-
holds have little if any savings and can consume only out of 

their current labor income. In the advanced economies, about 
25 percent of households fall into this category; in the rest of 
the world up to 50 percent are among these poorer households. 
“Optimizing” households can save and choose their working 
hours and level of consumption (and by extension, their sav-
ing rate). These households are assumed to plan for a 20-year 
horizon on average and, furthermore, face declining labor pro-
ductivity as they age. For the current generation, government 
debt is wealth—they are not concerned with saving for future 
generations to pay off government debt accumulated today. 
This means that increasing government debt will reduce global 
savings, which, in the long run, affects the world savings and 
investment balance and increases world interest rates. 

• Firms that are managed in accordance with the prefer-
ence of their owners: they are forward-looking, but plan only 
for the next 20 years. 

• A government that includes a central bank, which most 
often pursues some sort of price stability and, perhaps, employ-
ment stability, by controlling the interest rate. The government 
also tries to target a certain level of debt in the long run, while try-
ing to stabilize the economy during the business cycle by allowing 
the deficit to fall as GdP grows more strongly (and vice versa). 



14  Finance & Development June 2011

sure of higher income, consumption is only slightly higher 
than before the reforms were implemented. 

When reform is undertaken in each of the three other 
regions that have notable challenges to their pension systems—
the euro area, emerging Asia, and the rest of the world—the 
results are similar. However, effects vary depending on how 
much the working age must be extended, the savings achieved 
by the government as it reduces its pension spending, and 
the effect of the increase in public savings on the amount of 
savings available worldwide, with a dampening effect on the 
global real interest rate. 

reducing benefits
If governments opt to reduce pension benefit payments, the eco-
nomic rewards would unfold over time—after the short-term 
initial toll of fiscal tightening on aggregate demand. Although 
in the United States consumption drops about 1 percent in the 
short term, this is largely outweighed by the persistent benefits 
of lower real interest rates and a rise in GdP, which settles at a 
higher level in the long run, by almost 0.5 percent. 

The reduction in benefits has a direct negative effect on con-
sumption. It is immediate for the households with little or no 

savings, because they consume out of current income. Even 
the better-off households that save are affected, but more grad-
ually, because their expected stock of lifetime wealth is lower. 
These households will reduce consumption accordingly. 

By reducing benefits, the government lowers its defi-
cit, which also implies an increase in global net savings. 
Therefore, real world interest rates decline moderately, 
beginning in the 10th year, before they hit a trough at close 
to –0.4 percentage point after 40 years. The reduction in the 
global real interest rate means that all countries experience 
stronger investment and a permanent increase in GdP. 

As with the increase in the retirement age, when the other 
three regions carry out the same reform, they achieve the 
same results, but to differing degrees, depending on how 
much impact a given reduction in benefits in a region has on 
the global real interest rate. 

raising contribution rates
The third potential reform, increasing contribution rates, is 
equivalent to an increase in the labor income tax rate in our 
framework. Higher labor taxes reduce the income house-
holds have to spend. This spending reduction is heightened 

in regions where households with little or 
no savings constitute a larger share of the 
economy, because they consume solely out 
of their after-tax income. The better-off 
households that save can adjust their flow 
of income based on their pool of savings. 
The effect on income of raising contribu-
tion rates is similar to cutting benefits—in 
both scenarios household spending falls. 
However, labor income taxes also distort 
more fundamental decisions, such as how 
much households are willing to work. Tax 
increases make households less willing to 
work, which reduces the productive capacity 
of the economy, leading to lower real GdP. 

Increasing contribution rates then pro-
duces a more severe short-term loss of real 
GdP than cutting benefits. For the United 
States, real GdP declines by about 0.7 percent 
by the 10th year. There are significant long-
term losses because of the negative effect on 
potential output as a result of these taxes. 
Moreover, when governments raise contribu-
tion rates, the consequent decline in the real 
world interest rate does not play as effective a 
role in raising real GdP in the long run; real 
GdP falls by 0.4 percent rather than rising 0.4 
percent when pension benefits are cut. The 
story is the same in the euro area, emerging 
Asia, and the other countries. 

When reform happens everywhere
So far, we have considered reforms in 
each region of the world only in isolation. 
Although it is in each region’s interest to 

Chart 2

Working longer boosts economy
If the United States alone raised the retirement age by 2.5 years, the effects on the 
economy would be large compared with no change in the retirement age.            
                    
     (difference, percent)                            (difference, percent)
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Source: IMF staff calculations.
Note: The charts show a continuous change in the six indicators for the �rst 10 years after the increase in the retirement 

age, and then snapshots at years 20, 30, 40, 50, and over the long run (LR).
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pursue reform regardless of what other regions do, there is 
a clear advantage to global policy cooperation. When indi-
vidual countries act, the effects of their policy measures 
will often leak across their borders, which can benefit other 
regions but reduces the domestic impact. When all countries 
reform simultaneously, the leakages serve instead to magnify 
the effects of the reforms. 

The magnified effects of simultaneous public pension 
reform in all regions are best illustrated by the case of increased 
retirement age. Table 2 shows the effect of reform on real GdP, 
the real interest rate, and the government debt–to-GdP ratio. 
The effects on all three are clearly better when policy action is 
cooperative (first set of rows) than when action is taken indi-
vidually (second through fifth sets of rows). 

When pension reform is simultaneous, the real world 
interest rate changes more over time than when regions 
engage in reform alone, which in the long run leads to greater 
effects on capital accumulation and potential and actual out-
put levels. And the lower real interest rate is the key driver of 
improved global fiscal positions. 

Our results depend on many assumptions about the nature 
of the reforms and the model itself. Here are three examples 
of different results we can generate:

• If there is a smaller increase in labor supplied in 
response to an increase in retirement age, the future increase 
in real GdP is also smaller.

• Had we assumed a shorter planning horizon for house-
holds, there would be a larger initial drop in consumption 
but a higher level of real GdP in the medium term, driven 
by a boost in investment resulting from an increase in labor. 

• If the planning horizon is much longer, the global real 
interest rate becomes substantially less responsive to the 
level of savings. Neither short-term nor long-term con-
sumption behavior changes significantly, and productive 
capacity, in turn, is less responsive. lack of an interest rate 
response minimizes the fiscal benefits of a coordinated 
global policy. 

Beneficial effects
The pension reform with the most positive long-term eco-
nomic effects is one that extends people’s working years. 
raising the retirement age effectively increases the size of the 
active labor force relative to the retiree population. It helps 
boost domestic demand in the short run but also eases the 
pressure on governments to cut pension benefits—which can 
lead to increased private savings and further depress fragile 
domestic demand in the short run—or to raise contribu-
tion rates—which can discourage work. We also find that the 
impact on real GdP of a cooperative approach to age-related 
fiscal reform is greater than when only one region undertakes 
reform. In terms of public finances, our results generally 
show that stabilizing the GdP share of age-related expendi-
tures leads to a sizable decline in the debt-to-GdP ratio. 

Bold action to reduce future age-related spending (prefer-
ably by raising the retirement age) can significantly improve 
medium-term fiscal sustainability, particularly if such 
reforms are enacted in a cooperative fashion. ■
Philippe Karam is Assistant to the Director in the IMF Insti-
tute, Dirk Muir is a Senior Economist in the IMF’s Research 
Department, Joana Pereira is an Economist in the IMF’s West-
ern Hemisphere Department, and Anita Tuladhar is a Senior 
Economist in the IMF’s European Department. 
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Table 2

More bang for the buck
When countries or regions simultaneously increase retirement ages to 
contain pension costs, the long-run beneficial economic effects are far 
greater than if a region acts independently. Japan does not need to 
increase its retirement age.

United 
States Japan

Euro 
area

Emerging 
Asia

Rest of 
world

  All together
  Real GDP 5.4 7.9 2.1 7.2 13.5

  Real interest rate –0.7 –0.7 –0.7 –0.7 –0.7

  Government debt to GDP –53.6 –64.8 0.0 –21.2 –77.1
  United States
  Real GDP 3.6 0.3 0.4 0.5 0.5

  Real interest rate –0.1 –0.1 –0.1 –0.1 –0.1

  Government debt to GDP –43.0 0.0 0.0 0.0 0.0

  Euro area
  Real GDP 0.4 5.7 0.4 0.6 0.8

  Real interest rate –0.1 –0.1 –0.1 –0.1 –0.1

  Government debt to GDP 0.0 –47.4 0.0 0.0 0.0

  Emerging Asia
  Real GDP 0.1 0.1 0.1 3.4 0.2

  Real interest rate –0.1 –0.1 –0.1 –0.1 –0.1

  Government debt to GDP 0.0 0.0 0.0 –13.5 0.0

  Rest of world
  Real GDP 1.0 1.3 0.9 2.2 11.7

  Real interest rate –0.2 –0.2 –0.2 –0.2 –0.2

  Government debt to GDP 0.0 0.0 0.0 0.0 –67.0

Source: Authors’ calculations
Note: The table shows the change from a baseline at which no country raises its retirement 

age. The real GDP and real interest rate are the percentage difference between the baseline and 
the specific scenario. Government debt to GDP represents the difference in percentage points 
of GDP between the baseline and the various scenarios. The years after 2050 are considered to 
be the long run.

When all countries reform 
simultaneously, the leakages serve 
instead to magnify the effects of the 
reforms. 
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