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Global Demographic Change

public debt is owned by Japanese firms or Japanese individuals21. The locals are happy to
accept the very low returns on Japanese bonds, because they have always considered it to be
a risk free investment. Therefore there is only a marginal spread on the government bonds
over the official lending rate. As long as Japanese buy their own debt, no foreigners will have a
strong word at what the risk premium should be, therefore the government can continue to
pay low spreads. On the other hand, due to the “lost decade”, the Bank of Japan has been
implementing a Zero Rate policy with the goal to actually keep the economy running and
minimize the liquidity problems of the banks in the country. Therefore, a 0% lending rate plus
a very low spread means the debt interest costs to the government are close to zero. Currently
the financing costs are just below 5% of Japan’s GDP, hence not an issue which Japan is too
worried about. Putting it in another way:
“If domestic investors keep purchasing JGBs—whether it is motivated by moral duty,
patriotism, lack of other investment opportunities, or for economic profits—the
Japanese government does not have to worry extensively about insolvency or
increasing the burden for debt financing.” (Myung-koo Kang, 2010)
Therefore, although statistically it looks like Japan is in a bad position from a debt/GDP
perspective, its monetary and fiscal policy has helped to keep the country in a fairly stable
financial condition. A pure debt-to-GDP comparison is therefore not deep enough to grasp the
differences between the interests paid on the debt levels. This can be seen in figure 11
provided by the Ministry of Finance, showing that although government debt has almost
doubled in the past decade, the fraction of the GDP used to service the National Debt has
actually fallen by 2%.

Figure 10: Expenditure categories of Japan’s national budget as percentage of total Budget. Source: Japan
Government Budget 2010.

21

The Wall Street Journal (2010): Japan looks hard at trimming huge debt. 1-Mar-2010.
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Even though the status quo in Japan doesn’t look that disturbing today, a glance in the future
gives us a rather different perspective.
“If this situation changes in the future, it will be much more difficult for the
government to roll over existing debt and to finance new funds at low costs. In short,
the absorptive capacity of government debt financing may be constrained in the
future, and such a gloomy prospect has intensified political conflicts about the
appropriate way to achieve fiscal consolidation in the future.“ (Myung-koo Kang, 2010)

15

Global Demographic Change

5

Forecast – 2030

In the following chapter, we derive and discuss a model to generate the future debt to GDP
ratio until 2030. Our results based on three different scenarios are similar to other findings and
show the urgent need for sustainable changes in order to absorb the growing fiscal stress of
the demographic transmission. In the last part, we improved our model in order to simulate
the different parameters such as age-related spending, government revenues and debt levels.
This allows us to understand the nature of public indebtedness better and provide an insight
into the range of possible outcomes as a basis for the recommendations.

5.1 Methodology and Data
For the forecast of the future public debt to GDP ratio, we use the methodology applied by the
Bank for International Settlement22. We use this approach because no strong assumptions on
the future path of fiscal policy (which is unlikely to be constant) are necessary. Moreover, the
government’s total revenues and non-age-related spending remain a constant percentage of
GDP in the baseline scenario. This allows us to derive the real effect of ageing populations on
public debt, while dividing government spending on elderly and non-elderly related
expenditures.
The debt to GDP ratio for a specific year is calculated as the sum of last year’s debt plus
interest rates plus total government spending minus government revenues (for the detailed
budget accounting and debt dynamics consult the annex).
We use the official projections for age-related governmental spending (Congress Budget Office
of the United States, European Commission and the Japanese Ministry of Finance) in order to
generate a path for total primary government spending and the primary balance until 2030.
For the sample period, a) the real interest rates that determine the costs of funding are
assumed to remain constant at their long term average (2000 – 2009) and b) real GDP growth
will be assumed to be equal to the post-crisis rates. Data is taken from the OECD and IMF data
base as of 2009.
We derived three scenarios:

22

•

Baseline case, where government revenues and non-age-related costs remain
constant on respective 2009 levels.

•

Governments are able to decrease their deficit per GDP according to the official
announcements, we assume that overall primary balance improves by 1% of GDP
in each year from 2012 to 2017 (the rest is equal to the baseline scenario).

•

Cut in spending and higher revenues is the third scenario, assuming that future
age-related liabilities are reduced. This might not be very likely at the moment but
interesting from a theoretical point of view. Therefore, we expect age-related
spending to GDP at the level per 2009 with fiscal improvement according to
scenario 2.

Bank of International Settlement (2010): The future of public debt: prospects and implications, working paper.
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5.2 Results
Based on the three different scenarios, we generated the future development of the debt to
GDP ratio until 2030 for the EU 2523, Ireland in particular, the United States and Japan. The
following figures show the baseline scenario (blue), primary balance improvement (green) and
reduction in age-related spending (purple). Under the assumption that no changes to current
policies will be introduced, the debt to GDP ratio will increase to 208% for the European Union
by 2030, 260% for Ireland, 440% for Japan and almost 242% for the United States. This massive
growth is driven by the increasing costs in age-related spending, which stands in contrast to
stagnating governmental revenues.
For the second scenario our model forecasts a moderate increase to 96% for the European
Union in terms of debt to GDP ratio, to 186% for Ireland and to an even astonishing 128% for
the US. However, for Japan the growth of public indebtedness can only be slowed to 320%
which is still a very high level. The effectiveness of this action is interesting for the European
Union in particular, enhancing the chances to stabilize debt to GDP in the short run, while
working on sustainable programs to strengthen the primary balance despite a shrinking
workforce.
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Figure 11: Public debt to GDP projections (in %) for three different scenarios. Source: Own calculations based on
Bank of International Settlement data (BIS, 2010).
23

European Union member states (EU 25): Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, Netherlands, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden and the United Kingdom.
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Hence, the third scenario reduces debt to GDP by 2030 for approximately additional 50%
compared to the scenario 2 for the EU 25, Ireland and Japan. Nevertheless, the effect is quite
small (15% only) for the United States due to a relatively high real interest rate (adjusted on
real GDP growth) compared to the other investigated countries. In addition, the assumptions
of constant revenues assume deficits on the primary balance for the United States.

5.3 Deficit Control – Back to 2007 Levels
The financial and economic crisis severely influenced the indebtedness of all investigated
regions and countries. This leads to the question, what level of primary balance would be
required in order to bring the debt to GDP ratio back to its pre-crisis level as of 2007. Table 1
shows the average primary surplus required to bring debt ratios back to the 2007 level over
different time horizons (until 2015, 2020 and 2030) under scenario 1 (government revenues
and non-age-related costs remain constant on respective 2009 levels).

EU-25
Japan
United States
Ireland
Table 3:

Over 5years
6.1%
9.1%
9.7%
19.2%

Over 10years
4.3%
7.1%
6.6%
11.2%

Over 20years
3.8%
6.5%
5.1%
7.6%

Forecast 2011
-4.8%
-8.0%
-7.1%
-9.3%

Average primary balance required to come back to pre-crisis 2007 debt to GDP ratio. Source: own
calculation following the Bank of International Settlement (BIS, 2010) and OECD Forecasts.

Aggressive adjustment to achieve this objective within 5 years would require surpluses
between 5-6% for the European Union, 8-9% for Japan, 9-10% for the United States and 1819% for Ireland, depending on the assumed scenario 1 to 3. A more smoothing adjustment
policy over 20 years would reduce the target surplus to 4-7.6% per year depending on the
country. Nevertheless, the OECD forecast for 2011 with deficits between 5-8% indicate that a
short term recurrence to old levels is rather unlikely. Hence, the pressure on the primary
balance will further increase in the near future.
Moreover, using our model the authors assess that in order to put public debt on the stable
path (i.e. no debt increase in the long-run) governments need to decrease budget deficits by a
certain amount in the following years. This refers to the US 9-10% of GDP, to Japan 12%, and
to the EU 7%. It means that either spending should be reduced or revenues should be
increased by this amount – or more realistically, a combination of these two extremes should
be applied.

18
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6

Measurements and Policy Actions

What can be done to deal with the virulent challenge of increasing debt ratios? In this paper
we propose three recipes which are independent of each other and have different time
frames:
•
•
•

irredeemable bonds, basically an immediately effective financial market solution
the transfer of entitlements from public to private in order to resolve the ageing
issue through new policies and governance for entitlements from the state
a complementary currency, basically a civil society approach

6.1 Financial Market Solution
If governmental ageing related expenses continue to rise as predicted by our current analysis,
the government deficit widens and the country has to issue new bonds. If the indebtedness of
the country rises, investors assess the risk of the entire country going bankrupt as higher, thus
they demand higher yields for each new bond issue. At one particular point, the government
cannot pay those higher yields anymore and will go bankrupt24. It is important to note that a
nation’s bankruptcy has been a common phenomenon over mankind but has been heavily
ignored within the last decades for industrialized countries. Increasing welfare due to
increasing demand (also as a matter of demographics) are no longer valid in the known
context, hence the future generation will no longer be capable to pay the debt burden of
current and ancient generations. One way to prevent this Greece-like scenario of spreading is
the issuance of Sustainable Ageing Bonds. They should mainly be offered to domestic retail
clients who feel they are fulfilling a morally good and patriotic action by helping their country
to finance its budget. Therefore the buyers of the bond demand lower yields than the
international investors on the market. Thus the government is still able to finance its projects,
but the costs are much lower as opposed to issuing foreign debt.
On the other hand, people will soon remember that post-war debt levels are usually brought
down by inflation or even hyperinflation of the domestic currencies, due to the government’s
unwillingness or inability to repay their debts in any other way. Common sense would
therefore suggest that citizens should prefer buying a Sustainable Ageing Bond and thus
helping their country instead of seeing this same amount of money plus their entire savings
being hyper inflated and thus vanishing into thin air.
A similar idea was already implemented during World War II when the governments of the
major economies financed their campaigns by issuing the so called “war bonds”. Conceptually
very similar to the Sustainable Ageing Bonds, they were bought by citizens, who wanted to
help their country. On March 10, 2011 the Wall Street Journal reported Greece’s strategy to
issue “diaspora bonds”. With such “diaspora bond”, Greece hoped to tap into the buyers’
national pride. Such bonds will be issued to rich Greek citizens living abroad and Americans of
24

Note that the 2010 near-bankruptcy of Greece was not due to a vast change in its public debt amounts, but to the
increased interest costs it had to pay on its re-rolled old public debt. Therefore it is important to state that cutting
the interest payments with the help of the irredeemable bonds will ensure that countries do not face the financial
difficulties of Greece, while actively fighting their demographic and financial issues.
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Greek descent. Research by a World Bank economist and Vanderbilt professor showed that
“diaspora bonds” often fetch a “patriotic” discount in borrowing costs. The official government
report suggested that the issue is aiming for a yield of less than 5%, while the 10 year yield at
the time of the report was is 12.225.
This suggests that countries in financial trouble are able and should use the additional cheap
source of money which we call “Sustainable Ageing Bonds”.

6.2 Policy approach
As we can see from the conducted analysis, a main reason for increasing deficits in the future
are unfunded liabilities linked to pensions, healthcare and increasingly nursing care. If a
country enjoys low age dependency ratios these liabilities could be easily covered.
Unfortunately in the coming 20 years these ratios are expected to grow substantially, forcing
governments to issue new debt while revenues will stay at the present level or even plummet.
The logical conclusion: a way to avoid long-run public debt inconsistency would be a
fundamental shift from unfunded (tax) government programs to asset funded pension systems
and health care programs including an increasing role of insurers with high ethical standards.
The economist Donald Lee states that this shift could be easily implemented by emerging and
developing countries, spending a portion of their expected demographic dividend26 on
pensions and health care.
However, in developed countries as the EU, the US, and Japan will bear much higher costs
given population ageing has already begun for these countries. In such a transition some
generations would have to support the elderly part of their population, thus repaying the debt
while at the same time saving for their own retirement, thus liberating the young generation
of the obligation of supporting them in the future. The same mechanism applies when it
comes to switching the funding source of health care programs. These people will still have to
pay high taxes to provide benefits for elderly generations and at the same pay insurance
premiums, ensuring much lower taxes for next generations.
The challenge for each individual citizen is to start thinking in a self-responsible way about
their pensions and health care plans. Let us take this position to the extreme: the best way to
get rid of unbalanced public budgets would be to eliminate all social and healthcare taxes
while at the same time cancelling all benefits as well as pensions and public healthcare. In such
a situation, people would depend on their own savings while governments would no longer be
responsible. According to Donald Lee this would also help to prevent dropping saving rates as
a result of an aging society. However, such a radical shift would ultimately result in the
termination of the social welfare state.
But who can imagine that this can happen without social disruptions and increasing
inequalities?

25

Bloomberg (2011): Greece government bonds, 14-Mar-2011.
The first demographic dividend is a rise in the rate of economic growth due to a rising share of working age
people in a population
26
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Moreover, even if society accepts such legislations, the consequences risk being devastating.
Explaining to average citizens that if they don’t save on their own they will not receive any
pension or state support at all, can be a difficult job. As a first step at all one must make sure
that people have the necessary literacy for this huge responsibility.
Therefore, in order to insure any progress of the discussed pension and healthcare reforms,
governments should manage the expectations of their citizens as a first step and as part of this
it is important to improve the financial and wealth creating literacy of their citizens. This has to
be done with great sensitivity and caution. The cohesive societal aspects of solidarity should
therefore be carefully balanced against self responsibility.

6.3 Civil social approach
The third proposition is the so-called “Complementary Currency” – approach which addresses
the ageing-driven soaring of public debt at its heart. Bernard Lietaer, the major supporter of
this strategy defines it as follows:
“A complementary currency refers to an agreement among a group of people, and/or
corporations, to accept a non-traditional currency as a means of payment. They are
called complementary because their intent is not to replace the conventional national
currency but to perform social functions that the official currency was not designed to
fulfil”.
The best example of how such a currency can solve the problem of rising socially related costs
is the “Fureai Kippu” or the “Caring Relationship Ticket”, Japan’s widely accepted social care
project, starting in 1995 and still running. By simply helping elderly people in their every day
needs the volunteers are credited “hours” on their “time accounts”. These “hours” can later be
transferred to the volunteer’s parents who might live far away but might also need social care
or they can be used by the volunteers themselves, when they grow old. Some save their hours
for future times and some even trade away their hours to people who need them. It works like
a matching grant: for every credit hour of service the amount of care provided to society is
doubled.
The real fascinating element about this system is not its rather simple mechanism but the
effect it has on the society. Undoubtedly, in order to work this system should be introduced in
coherent societies or communities where the interactions between people are equally valued.
It has been observed if these requisites are fulfilled the volunteers’ number and help within
the society has greatly increased. Many feel they are helping their own parents by transferring
“social hours” to their families. Equally important, elderly prefer this type of payment from an
emotional point of view: they do not feel embarrassed to ask for services. According to
Lietaer’s research, even the quality of the services has improved. Last but not least, this new
currency is practically a way in which the government prints money and swaps their future
age-related spending with the “Fureai Kippu” currency. Thus, their need to raise new capital in
the capital markets in order to fund social care related costs decreases.
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7

Conclusion

A “truly impossible equation” driven by demography is emerging and becoming increasingly
visible for everybody:
•

Limited growth in economic output hand in hand with increasing social spending
pressure in developed countries

Given the current governance of the social welfare states in many developed countries
without any significant reform the trend of increasing public indebtedness will remain and
compound significantly until 2030. Particularly the financial crisis puts additional and
unprecedented pressure on debt levels and primary balance deficits. Given our assumptions
and if nothing happens, the debt to GDP ratio is expected to reach at least 106% for the
European Union, 344% for Japan and 216% for the United States by 2030. The logical
consequence: The default or near-default of some developed nations can be become a reality
we have to face.
But what can be done? We propose actions on three different levels in business and society:
•
•
•

The financial market level
The policy and governance level
The civil social level

In particular, the “sustainable aging bonds” proposed by us are capable to improve the
growing financing costs of ageing societies in the short and midterm. Once this measure has
achieved an urgently needed new level of stability and trust in the financial markets, long term
solutions on the political governance and the civil social level such as sensitive shift from public
to private and complementary currencies should be considered.
The ongoing demographic shift is unique and unprecedented in mankind’s history. As there is
no winner in absolute terms, it calls for transparency as long as we have the ability to take
actions with impact. The key prerequisite to sustainable national welfare is financial budgetary
stability. The proposed ideas help to reduce debt burden of developed countries in the future.
Nevertheless, none of the proposed approaches alone can be stated as the sole solution. A
combination of all measures is necessary in order to tackle the demographic shifts of the 21st
century to the benefit of everybody involved.
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Annex
A) Demographic Stress Indicator on Government budgets Debt
The demographic stress indicator on public debt is based on the current level of age-related
spending multiplied with the percentage of people aged 65 years and older in % of total
population plus the change in the age dependency ratio over time:
 = 

 ; 
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   + 
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We derive the forecast based on the percentage change in the future dependency ratios
beside of the sum product of age-related spending and people aged 65+ years. Hence, the
underlying assumption is that age-related costs behave linear to the change in the age group
65+ years and the age dependency ratio. Moreover, the current age-related spending
influences our assessment heavily and finally, no adjustments to outliners are made (especially
for developing countries e.g. China and India, the age-related spending might be too low for
the coming decade).
B) Budget accounting and debt dynamics
The core equation of our model is the consolidated government sector budget identity:
# +

 −1

= $ +  − −1  + % − %−1 

(1)

; where G is the nominal level of primary government expenditure and i is the nominal interest
rate paid on nominal public debt D. T stands for taxes, which is the primary source of
revenues. Another alternative to finance expenditures is issuing new debt and seigniorage (H).
Seigniorage as the possible source of public finance such as central bank liabilities, monetary
base respectively, was then excluded from the analysis, because there is no evidence that this
instrument is widely used by advanced economies since at least mid-1980s.
Then, dividing both parts of the equation by nominal GDP and rearranging terms we have the
following:
−
& =


= τ
− 

−1


−1

+ &

(2)

; where the small letters represent ratios of the original variables to GDP. According to (2), the
change in the public debt/GDP ratio depends on real interest payments (adjusted for real
output growth) and the primary deficit wt (all expressed as a share of GDP). As it follows from
(2), to generate future path of debt to GDP ratio for each country we need forecasted
government spending, revenues, real interest rate and real GDP growth.
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B) Sensitivity and Probability of outcome
We enhance our model to run a simulation on the different parameters age-related and nonage-related spending, government revenues and debt levels. This allows us to better
understand the nature of public indebtedness and provide an insight on the range of possible
outcomes.
The baseline scenario is again the starting point of our analysis with effective starting values as
of 2009. We then define the possible range of the parameter distribution with min, max and
most likely scenario for 2030. The distribution is triangular with a skew according to the most
likely value. We run a stochastic simulation with 10,000 iterations on all uncertain parameters
such as age-related spending, non-age-related spending, government revenues and previous
debt level including actual interest payments with an excel add-in27. For the assumptions and
rational of the parameter distribution in detail, we refer to the appendix.
Figure 10 shows the results for public debt in 2030 according to our simulation. The red range
on top of the distribution shows the 90% confidence interval, where the table on the right
provides the statistics.

Minimum
Maximum
Mean
Std Deviation
Skewness
Kurtosis
Values
5% Perc
95% Perc

EU
-43.6%
286.9%
106.7%
63.0%
0.209
2.424
10000
8.1%
216.8%

Ireland
49.3%
286.8%
162.5%
46.0%
0.133
2.414
10000
88.3%
241.8%

Japan
197.5%
515.7%
343.7%
64.3%
0.254
2.405
10000
244.3%
457.9%

US
69.1%
300.7%
164.4%
48.5%
0.462
2.415
10000
96.6%
253.8%

Figure 12: Simulation of public debt to GDP ratios in 2030 for the European Union (top left), Ireland (top right),
the United States (bottom left) and Japan (bottom right). Source: Own calculation.
27

@Risk – Academic Version for Excel: Risk Analysis Add-in for Microsoft Excel. Version 5.5.0, Palisade, 2009.
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Findings suggest a most likely level of indebtedness of 107% for the European Union, 163% for
Ireland, 344% for Japan and 164% for the United States. All distributions are slightly skewed,
indicating that a very high level of debt to GDP is statistically unlikely but might occur,
especially in the United States. Our findings for the debt to GDP ratio are in between the
results of the baseline and the second scenario (primary balance improvement of 1% for 2012
– 2017) debt generation path. Further, it can be stated that small variations in the different
parameters do not sustainably impact the debt outcome.
In the next chapter we discuss possible measures how to prevent debt enlargement. Even
though it is almost impossible to give any quantitative evaluation of these measures with more
or less adequate degree of confidence, we at least know the level of aggregated impact
needed to preserve stable public debt. And this can be valuable aid to orientation for the
policy makers.
In fact, our projections understate the severity of the long-term budget problem because they
do not incorporate the significant negative effects that accumulating substantial amounts of
additional federal debt would have on the economy:
•

Large budget deficits would reduce national saving, leading to higher interest
rates, more borrowing from abroad, and less domestic investment – which in turn
would lower income growth in the country.

•

Growing debt would also reduce lawmakers’ ability to respond to economic
downturns and other challenges.

•

Over time, higher debt would increase the probability of a fiscal crisis in which
investors would lose confidence in the government’s ability to manage its budget,
and the government would be forced to pay much more to borrow money.
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