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Abstract

God of this paper is an assessment of the relevance of the various channds through which
population aging affects saving and investment. In afirgt part, | collect evidence on age-saving, age-
consumption, and age-income profilesin order to project the supply of and the demand for funds,
given no behavioral changes. However, due to many feedbacks that may change individua behavior
and due to the rapid globdization of world capitd markets, mgor capitd market disequilibriaare
unlikely to evolve. The second part of the paper is therefore concerned with an equilibrium analyss
in which agloba rate of return equilibrates the demand for, and the supply of, funds.

In the short run, until about the year 2010, demographic effects are more likely to increase
rather than to decrease the supply of funds. Thisresult, in contrast to earlier studies, rests on the fact
that ardatively rich baby boom generation is now entering the high saving and high income years.
Thisincrease in demand will meet an essentidly unchanged demand for funds. In the longer run,
however, arisng capita |abor ratio due to population aging is likely to depress the return to capita in
the aging OECD countries, reducing savings at the same time as governments are tempted to

increase their demand for funds to finance socid expenditures.
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1. Introduction

The expected change in the age structure of the OECD countriesis dramatic and will lead to a
substantialy higher proportion of older people. Within little more than one generation, the ratio of
older people to working-age people will about double in the OECD. Germany and Switzerland
stand out as countries whose share of older people is projected to attain the highest levels among
OECD members by the year 2030. Japan is notable as a country in which the proportion of elderly,
darting from alow leve, will increase particularly rapidly. A demographic change of such a
magnitudes and speed is unprecedented since the industrid revolution, and the industridized countries

will have to learn how to cope with this change.

This paper is concerned with the question in how far the dramatic change in the age Structure
will affect saving and investment in the OECD countries. There are many mechanismsthat link saving
and investment with the demographic structure of a country. From a microeconomic point of view,
saving rates vary by age, productivity varies by age, consumption varies by age -- hence, ashift in
the demographic compaosition of a country dters the corresponding aggregates even if the economic
behavior of each individua remains unaffected by population aging. Moreover, from a
macroeconomic point of view, population aging changes the current ba ance between output and
labor such that there will be less workers per consumer than today. Thiswill drive wages up rdative
to the remuneration of other factors of production, such as capitd, reducing the incentive to save if
the interest-eladticity of saving were postive. In addition, some capita may become obsolete due to
the shrinkage of the labor force and diminishing returns to scae which worsens the declining
atractiveness of accumulating capitd.

While thereislittle debate about the validity of these basic mechanisms per s, their
quantification is highly controversd. Microeconomic evidence on life cycle saving, productivity and
consumption yields awide variety of age-saving, age-productivity, and age-consumption profiles.
Thereis no agreement on the Sgn, let done the quantity of the dadticity of saving with respect to the
after-tax interest rate. And it isless than clear whether the demographically-induced change in the
capital-labor retio in one country is relevant for domestic savingsiif there are other countries that
grow and offer worthwhile investment possihbilities.

God of this paper is an assessment of the relevance of the various channels through which
population aging affects saving and investment. | collect evidence on age-saving and age-
consumption profiles that permit a rough projection of the demand for, and the supply of, funds,



given no behaviora changes, and | present arather coarse modd shedding light on potentia
feedbacks that might change individua behavior. | stress ,rough* and ,,coarse” because the many
feedbacks escaping a precise quantification and the many uncertainties render any forecast of saving
and investment volumes during the next generation a highly speculdive exercise. The volume of funds
supplied and demanded in OECD capitad markets depends on al markets in each country and on
interdependencies among markets as well as among countries. Hence, modeling agloba capita
market requires a genera equilibrium mode of al OECD countries impossible to cdibrate with
reasonable accuracy. | therefore pursue two pardle strategies which complement each other - a set
of detailed partid analyses that ignore feedbacks, and a generd equilibrium andysis that abstracts

from detalls.

Accordingly, the paper has two parts. In the first part, I filter microeconomic age-saving and
age-consumption profiles through the population aging process in order to estimate demand for, and
supply of, funds under the condition that individua behavior remains asit istoday. To thisend,
section 2 investigates the microeconomic evidence on the relation between age and saving.  Section
3 employs these data to project the supply of fundsin the OECD area. Section 4 uses well-known
projections of socid expenditures, in particular socid security benefits, in order to forecast public
demand for funds. Section 5 adds private investment demand. Findly, section 6 contrasts these
components of capital supply and demand in an attempt to show where potentia capital market
pressures will originate. However, given the many feedbacks aluded to above and the rapid
globdization of world capital markets, mgor capitd market disequilibriaare unlikely to evolve. The
second part of the paper is therefore concerned with an equilibrium analysis in which aglobd rate of
return equilibrates the demand for, and the supply of, funds. Section 7 describes the evolution of
equilibrium saving and investment, and section 8 sketches the capita flows that emerge within the
OECD countries as well as between the OECD and the less industrialized world. Section 9

concludes.



Part |: Partial Analyses

2. Ageand Cohort Effectsin Saving and Income

Households are the primary saversin an economy. And since a household' s propendty to
save depends on the age of the household members, the nationa saving rate is affected when the
population ages. This section investigates how the household’ s propensity to save relates to age and
is based on recent survey data evidence rather than on life cycle theory.

Standard assumption in economic theory, based on Modigliani’ s work, isto postulate a hump-
shaped life-cycle saving profile. Inits smplest form, the life-cycle hypothes's supposes that
households save until retirement and then dissave (Modigliani and Brumberg, 1954; Modigliani and
Ando, 1957). Earlier andyses on the effect of population aging on saving conducted by the IMF and
the OECD used these hypothesized life-cycle patterns and concluded that nationa saving rates will
decline in response to population aging because the dissaving ederly households become alarger
proportion of the population (Heller, 1989; Auerbach and Kotlikoff, 1987; Auerbach et d., 1990).

A growing body of evidence has put doubt on the vaidity of this smple form of the life-cycle
hypothesis. Household survey evidence yields a much more complex relation between the age and
the saving rate of ahousehold. It is particularly helpful to investigate the cross nationd evidence. A
recent study on sx of the G7-countries provides a set of comparable age-saving profiles,
summarized in Figure 1 (Poterba, 1994). Three observations stand out. Firdt, saving of the derly is
amogt everywhere positive. Except for some age-groupsin the U.S,, the elderly do not dissave.
Second, even more gtriking, in five out of Six countries, the saving rate for those 65 and over is higher
than for those aged 25-64. Both observations are in contradiction to the life cycle hypothesis. Third,
the U.S. isan outlier not only by having the lowest saving rate but dso by featuring rdatively high
saving of adultsin the second haf of their working lives (ages 45-64) in comparison to both the
saving rate of the elderly and the saving rate of younger adults (Well, 1994). The last observation is
significant because the baby boom generation will |, filter* through the age group of 45-64 during the

coming 15 years.

FIGURE 1: Cross National Comparison of Survey-Based Age-Saving Profiles




The empiricd age-saving profilesin figure 1 are based on cross sections of the household
survey data and are therefore confounded by cohort differences. Different age groupsin agiven
cross section differ not only by their age but also by their birth cohort. Different birth cohorts
experienced different earnings histories and different investment opportunities. These different
experiences may contribute more to the shape of the saving profilesin figure 1 than differencesin
age. The contamination with cohorts is Sgnificant because the second and third of the above
observations may not hold up once we look at cohort-specific age-saving profiles.  In addition, the
impact of population aging on saving depends on the age effect done, not on accompanying cohort
effects. Using descriptive age-saving profiles such asthose in figure 1 may therefore yield biased

projections of future saving behavior.

Because the United States, Japan and Germany hold the largest portions (40.5, 25.2, and 7.7
percent, resp.) and account for amost two thirds of tota wealth in OECD member countries, we
give saving behavior in those three countries a closer look. Specifically, we combine survey data
from severd cross sections which enables us to separate age from cohort effects. Survey datain the
U.S. comes from the Consumer Expenditure Surveys (CEX), 1980-1990, and is benchmarked
againg the National Income and Product Accounts (Attanasio, 1994). The Japanese saving datais
compiled from the Nationa Survey of Family Income and Expenditure (NSFIE), 1979, 1984, and
1989 (Takayama and Kitamura, 1994). The German data base are the Income and Expenditure
Surveys (EVS), 1978, 1983 and 1988, benchmarked against the national household saving rate
provided by the Bundesbank (Borsch-Supan, 1994).

FIGURE 2: Cohort-Specific Age-Saving Profiles in Germany, Japan, and the U.S.

Figure 2 depicts the changes in the saving rates as each observed cohort ages* Whilewe
have 11 observations for each cohort in the American data, we can follow each German and
Japanese cohort only through three years. Because of the many overlaps in the American cohort
data, we present a smoothed plot in addition to the raw data. Following each cohort shows that
individua saving rates increase with age until about 45, then decline. In very old age, saving gppears



to increase again. In Germany, the turning point is earlier, in Japan, there is no gppreciable turning
point. Comparing the levels of each cohort from right to left in these graphs, i.e, from earlier to later
cohorts, shows that recently later cohorts have a higher saving rate than earlier cohortsin al three

countries.

These observations can be extracted more formally by aregresson of saving rates on age and
cohort. Assuming that year effects influence al cohorts equaly, we can interprete this regresson asa
separation of the datain figure 2 into a pure age effect and a pure cohort effect.? Figure 3 showsthe
respective profiles, based on afifth order polynomid in age, augmented by a set of cohort indicators.
The upper charts show the age effects, the bottom charts depict the cohort effects in the three

countries.

FIGURE 3: Age and Cohort Effects in Saving Rates (Germany, Japan, U.S.)

For the purpose of projecting future savings, the high saving rates among households aged 45-
64 is sgnificant because the baby boom generation will enter these ages soon, and becauise income is
highest during those ages. The decline after age 65, which is stronger in the cohort-corrected data
than in the raw data, isless sgnificant because the population weights decrease with age due to
mortality and because retirement income is lower than income at age 45-64. Maost importantly, even
though saving rates dedline with age, thereis very little dissaving obsarvable in the data.® The cohort-
effect corrected profiles are thus different in severd crucid dimensons from those derived using the

life-cycle hypothess and employed in the earlier IMF and OECD studies.

Well (1994), in his review of the sudies in Poterba (1994), provides two explanations for this
difference that o fit the cross nationa evidencein figure 1. First, he observes that countriesin
which the saving rate in old age is high relative to the saving rate of younger households have dso the
highest rdlative incomesin old age. This observation supports the notion that generous public
pensons create high savings among the elderly because consumption decreases faster with age than

! The graphs for Germany and Japan report mean, the U.S. graph median saving rates.
2 This assumption is not uncontroversial. See Heckman and Robb (1987).

3 The studies in Poterba (1994) show more statistics underlining this point.
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income, as opposed to predictions of the smple life cycle hypothesis (Borsch-Supan, 1992). Hence,
aggregate saving rates are sendtive to the income support of the ederly in amuch more direct way
than through the so-called Feldstein-effect, according to which saving of the younger is crowded out
in anticipation of penson benefits.

Second, Well observes that countries with alarge share of elderly tend to have alow overdl
saving rate.* This obsarvation, in combination with the high saving rates in old age, supports the
notion that younger adults save lessin anticipation of intergenerationd trandfers, mainly sequests left
by ardatively large number of derly savers. Hence, aggregate saving rates are respongve to the
conventions and habits that govern transfer behavior between generations, such as bequests and inter

vivos gifts

Both observations emphasize that projections of saving on the basis of a current description of
behavior is strongly subject to the Lucas-critique about feedbacks of public policy on behavior.
Specificdly, | want to emphasize that the sability of the age-saving profiles throughout the aging
process is a strong assumption because pension provisons and transfer habits may be adapted in the
wake of population aging when relative cohort sizes change.

The cohort changes depicted in the bottom charts of figure 3 may reflect such feedbacks.”
They are important because they concern the baby boom generation. It is exacly this numerous
generation for which saving rates increase compared to cohorts born one generation earlier. Whileit
is haph to project the observed cohort differences to yet unborn cohorts, the baby
boomers increased propendty to save at dl agesis an important ingredient for aprojection of the
supply of capita in the next 15-20 years that must be distinguished from the age composition effect
characterized by the age-saving profilesin the top charts of figure 3.

Saving is the product of saving rate and income. | analyze saving rates and income separately
because saving rates are behaviora parameters that may change independently from changesin
income. In order to project saving, | multiply age-specific saving rates by age-specific income. For
the reasons discussed, age-income profiles are dso exhibiting age and cohort effects that must be

“4Ironically, just this cross national evidenceis cited by Modigliani and others as evidence for the life cycle hypothesis, based
on the (false) premise that saving rates become negative with age.

5 Note that cohort changes are much more precisely captured in the American data because the larger number of observations
for each cohort.
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separated before the impact of population aging can be measured. | use the same methodology and
employ the same data as for the saving rates. Figure 4 shows - as an example - the h.s. disposabel
in here profile (Attanasio, 1994). The separation into pure age and pure cohort effects relies again
on the (drong) assumption that year effectsinfluence dl cohortsequdly. Asisdearly visblein figure
4, cohort effects have shifted income up quite strongly during the last 20 years. Cohort effects will
shift not only saving rates but aso income up for the baby boom generation.  Con___, age at cohort
effectsfor saving ratesof ___ yields rather strong cohort infigure 5 (Attanasio, 1994), of
the age- . The age effect yidds an increase in saving ? until about age 57, the adecline.

Thereisno dis on average, rather saving ratesincrease dightly at very old age.

FIGURE 4: Cohort-Specific Age-Income Profile in Germany, Japan, and the U.S.

Cohort effects are strong for the cohort just at  before the age. Aswewill
seeinthe section, these cohort effects will agtrong increase in the supply of fundsin the
near future.

FIGURE 5: Age and Cohort Effects in Income (Germany, Japan, U.S.)

3. Projected supply of fundsin the OECD area

Having assembled the building blocks, | project the supply of funds by a shift-share analysis
presuming the stability of age-saving and age-income profiles during the short- and medium-run
future, 1990-2010. We digtinguish between age-composition effects and cohort effects. Both
effects work through three channdls: changes in the aggregate household saving rate, changesin
household income, and changes in the household composition that are relevant when we trandate
population projectionsinto household figures.




Firg, as seen in the previous subsection, saving rates vary with age. The left chart in figure 6
shows an estimate of the OECD-wide age-saving profile.® Population aging puts fewer households
in thelow saving age categories and more households in the high saving age categories, resulting in
higher saving on an aggregate level. This effect differs across countries, as we have seen in the
previous section. 1n the United States, population aging during the next 15 years shifts more weight
to the high saving ages 45-64. After 2010, the numerous baby boom generation enters the low
saving ages 65+. In Japan, saving rates increase dmost monotonoudy with age, such that the effect
of population aging is smilarly monotonous. In Germany, the overdl effect isambiguous. Population
aging reduces the relative proportion of households below age 37, but it aso increases the number of
households in the ,, saving trough after retirement. The increase in saving rates after age 75 is of
smaller rlevance because the number of households of very old age is rdaively smal even after
taking account of the projected declinein mortdity.

FIGURE 6: Estimated OECD Age-Composition Effect.

Second, the age-composition effect of saving rates is amplified by the shape of the age-income
digtribution. Because not only saving rates but also income is highest in the age category 45-64, a
shift of the population weight into this age category raises the annud flow of saving morethanin
proportion to the saving rate. The result of this combined age-composition effect is visble in the right
chart of figure 6. Total OECD saving increasesfrom $$ ... in 1990 to $$ ... in 2010, and then
beginsto decline.” The increase due to the age composition effect is not large. The main point is that
there will be no decrease in saving due to population aging until about the year 2010.

Third, we describe HH-saving. Hence, we have to trand ate available popul ation projections
into household projections using age-specific household rates.® Population aging lowers average
household size because household size typicaly declines as households age. For the oldest

6 Weighted average of Germany, Japan and the United States, capturing 73.4% of total OECD wealth.
" Calibrated to the National Income Accountsin 1990 (OECD, 1993).

8 OECD Demographic Data File, medium fertility variant projection. Household rates are taken from Mikrozensus
(Germany), Statistical Abstract (U.S.), and Kanemoto (1993), Japan.




10
households, household composition complicates the picture particularly in Japan where
multigenerationa households are Htill frequent (Takayama, 1994). In the United Statesand in
Germany, there is no appreciable reduction in the household rate &t very old ages because the
percentage of children taking in their aging parentsis rather low (B6rsch-Supan, 1983; Ellwood and
Kane, 1983). Population aging may therefore have additiona effects working through these
channds, and it may exhibit cohort effects. Household composition has changed considerably in the
recent past, and a closer look at these changes and its relation to income and saving behavior

requires more research.

Because the baby boom generation has a higher saving rate and higher income than the
generation before, saving would increase even if the age-compostion would not change. While
»figure 6 yields the pure effect of population agingin____, it ignores the cohort changes that we
____inthe ___ section. However, we can trace cohort differences only to the extent that we
aready have accumulated knowledge about cohort-specific saving and income. We know cohort-
specific saving and income of the generations just until the baby boom (figures 3, 4 and 5). We do
not know how cohorts born after 1960 fared. Hence, we can trace cohort effects only during the
immediate future. After 2010, the weight of the baby bust generation in total populationis so large
that their yet unknown cohort-specific saving and income level will determine aggregate saving. While
the age-compogition effect can projected further into the future with reasonable reliahility, it ismore
speculative to predict cohort-specific saving rates of the cohorts born 1965 and after. Assuming no
further cohort changes, i.e., fixing cohort-specific saving rates for cohorts born in 1960 or later at the
1955 levd, ....72777?

Actudly, that we will see the cohort effect isto be considerably larger than the age-
composition effect between 1990 and 2000.

The combination of age and cohort effects channded through age- and cohort specific
household rates, saving rates, and disposable household incomes, yidds amildly increasing
aggregate saving rates in Japan, amildly faling aggregeate saving rate in Germany, but a srong
increase in the U.S. aggregate household saving rate from 4.7 percent in 1990 to 5.2 percent in 2000
and 6.2 percent in 2010. The latter result isin sharp contrast to the projections by Heller (1989),
Auerbach and Kotlikoff (1987), and Auerbach et d. (1990). The result rests on the combination of
high saving rates and high incomes of the baby boom generation in the year 2010. In 1990, the
leading edge of the U.S. baby boom generation was age 44, while the youngest baby boomers were



11
27 yearsold. In 2010, the baby boomers are between age 47 and 64, exactly in their peak saving
and peak income ages.

Projecting the (stock) supply of funds requires a few more steps than projecting (flow) saving
rates. Firgt, we add capital gains and redistribute bequests according to a study conducted by the
McKinsey Globd Ingtitute (MGlI, 1994). This study applies a sochastic smulation modd of capita
accumulation in which saving follows the above saving rates, capitd gains are based on their historica
mean and variance since 1946, and a Smple bequest mechanism in which 80 percent of the after-tax
estate goes to the children and 20 percent to the grand children, based on the empiricad mortdity
rates and age differences between generations. 30 percent estate tax is assumed to be consumed by
the government, thus lost in the capital accumulation process. Second, we project the cohort
changes (measured in the bottom charts of figure 3) into the future, fixing the cohort-specific saving
rates for cohorts born in 1960 or later at the 1955 level. Since cohort-specific saving rates increased
from the 1940 to the 1955 cohort in Germany, Japan and the U.S,, this probably underestimates

future savings.

Figure 7 shows the components of changesin the supply of fundsinthe U.S,, and arough
estimate for the total change in supply of funds for al OECD countries for the near future, drawn
from MGI (1994). OECD member countries other than Germany, Japan and the U.S have been
added in proportion to their 1992 wedlth levels.

FIGURE 7: Projected Supply of Funds, 1990-2000-2010

Two results are notegble. Firg, total OECD financia wedth supplied by households increases
by US-$ 11.6 trillion from 1990 to 2000, measured in 1992 prices. Thisisabout $ 5 trillion more
than a simple trend-line projection from 1946 to 1990 would suggest.” About hdf of this
extraordinary increase comes from the United States. Second, the extraordinary increase in the
supply of fundsin the U.S. ismainly aresult of a population age compostion effect and a cohort
effect.

91t should be noted, that actual wealth in the United States was well described by thistrend line.



12
4. Projected public demand for fundsin the OECD area

Public demand for fundsislikdly to risein the OECD countries. Evenif dl other government
expenditures remain constant, socia expenditures will rise roughly proportiona to the dependency
ratio unless savere policy changes will occur. This issue has aready been discussed at length, see
OECD (1988) or Hagemann and Nicoletti (1989). If old-age pension replacement rates are fixed at
their current level, pay-as-you-go pension expenditures are exactly proportiond to the old-age
dependency ratio. Theincreasein public health expenditures depends on age-specific hedlth costs.
Microeconomic evidence in Japan (Takayamaand Kitamura, 1994), and in the United States
(Attanasio, 1994) shows that age-specific hedth expenditures increase dmost exponentiadly with age,
such that this part of socia expendituresislikely to increase even faster than the old-age dependency
ratio. On the other hand, population aging is accompanied by a decrease in the proportion of
children, reducing socid expenditures for schools and family transfers. However, this offsetting effect
isrelaively smal (OECD, 1988) and probably exaggerate socid expeditures past the year 2010
becauise they rest on rather high fertility assumptions.™

Therise in the dependency ratio trandatesinto an increase in the public demand for funds as
long as age-specific socid expenditures and tax rates remain asthey are now. Thisisaworst case
scenario in terms of government deficits. A forecast of the demand for fundsis of course conditiona
on public policy changes in reaction to population aging. Spending cuts in entitlement programs,
ether directly by reducing replacement rates or indirectly by reducing igibility (eg., by increasing
the retirement age) and tax increases for the working population will decrease the demand for funds

relative to the worst case scenario.

| modd thisworgt case in a smple extrgpolation exercise. The flow of public demand for
funds -- the budget deficit -- is modelled as the excess of government expenditures over taxes.
Government expenditures consst of public pensions (increasing at the rate of the dependency ratio),
hedlth insurance expenditures (increasing roughly exponentialy with the mean age of the population),
discretionary spending (fixed a the 1990 level), and interest payments on government debt. Taxes
arefixed at the 1990 level according to our worst case assumption. | assume afavorable red
interest rate of 3 percent for government borrowing. Government debt starts from the 1990 public
debt levels as reported in the OECD Nationa Accounts and accumulates with the budget deficits.

19 Fertility is supposed to return to replacement levels during the next 2 generations.
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The actud figures for pension and hedth insurance outlays depend on the replacement rates. | use
the numbers provided by MGI (1994) for five large OECD countries. | take the three largest
economies, USA, Japan, and Germany, asin the previous sections, and add two countries with
dready very high debt levels, Canada and Italy.™

FIGURE 8: Projected Deficits, 1990-2000-2010

Results are summarized in figure 8. If taxes and benefits per capita Say asthey are, dl
countries except for Japan will have rather large deficits evolving during the coming decades. In this
worst case scenario, Italy and Germany, countries with very high dependency ratios, would have
public deficits above 10% of GNP and a public debt above GNP in the year 2010. Itay, starting
from ahuge debt level,...$$$.. Relative to the European countries, Canada and the United States
have a younger population and less generous entitlement programs, leading to lower deficit to GNP
ratios. This helps Canada, even though she sarts from ardatively high debt leve in 1990, to have a
lower debt to GNP ratio than Germany after the year 2010. Japan, in spite of aquick aging process,
continues to have positive abat smal budget surpluses due to the low replacement rates in her

retirement and hedlth insurance systems.

These numbers are favorable with respect to the interest rate. Higher rates, for instance due to
international competition for funds, raise budget deficits and speed up the accumulation of
government debt. In turn and as aready emphasized, the figures are aworst case scenario in terms
of taxes and benefit levels. Increasing taxes and/or reducing benefits will stabilize the budget deficits
and thus reduce the public demand for funds.

FIGURE 9: Projected Public Demand for Funds, 1990-2000-2010

Figure 9 accumulates the deficits into public debt, the demand for funds in the years 1990,
2000 and 2010, measured in 1990 prices. The U.S. debt amountsto $.... trillion, the German debt

™ In Germany, thisis a hypothetical exercise because the law prevents the social security system from borrowing.
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..., hot at al offset by the Japanese surplus of ..... Using the same weights asin section 3, totdl
public demand for fundsin the OECD is estimated to be......

5. Projected private demand for fundsin the OECD area

Private demand for funds -capital for investment in the OECD area- will dso be affected by
population aging, but in conflicting directions and in magnitudes difficult to quantify. The effects north
the  severd channds population aging changes the capitd intengty, the rate of technologica
change, and dters the composition of consumption goods that are demanded.

Firdt, labor force growth rates will strongly decline in most OECD countries and be negeative
after 2010, seefigure 10. Following the logic of aneoclassca growth modd, thisinvestment &t the
for funds shrinkage of the labor force implies a decline in per worker capital
accumulation. Thisispicked up in section 7. If labor force shrinkage would be faster than the sum
of the rates of depreciation and labor augmenting technica progress, net investment could even be
negative and capital could be converted into consumption if so possble.

FIGURE 10: Labor force growth rates in the OECD, 1990-2020

Second, population aging shifts not only the ratio between workers and retirees but also
between young and old workers. The share of persons aged 45-64 in tota working age population
increases from 36.1 in 1990 to 46.5 in 2020, see figure 11. If old workers are lessinnovative than

young workers, the rate of technica progresswill dow during the population aging process.

FIGURE 11: Share of Young and Old Workers, OECD, 1990-2020
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Third, this negative effect on technoca change is reinforced when the labor force shrinkage is
aufficiently large to imply atota population decline. In this case, innovation which istypicaly
characterized by large fixed costs becomes more expensive per capita at thurs less attractive because
the fixed cogts can be spread less on a shrinking population.

Fourth, and quite to the contrary, technologica change may increase with population aging in
order to offset the negative implications of labor scarcity. Put Smply, scarcity isthe mother of
invention. This argument has been formdized by Romer (1990) and works through the channels of
human capitd accumulation that is hypothesized to peed up on a per capita basis in times of
relatively dow population growth.

Findly, yet another mechanism that may change private investment in response to population
aging isachange in the mix of consumption goods requiring the ingdlation of a different production
machinery. Again, there are conflicting tendencies. While an increase in the demand for hedlth-care
related equipment and the adaptation of homes and infrastructure to a higher share of dderly may
generate an increase in fixed investment, an aging population is likdy to shift consumption increasingly

towards services, hence reducing the need for capital investment.

The evidence on the relation between the rate of technical progress and demographic factors
such as labor force growth and the population age structure is very scant. The cross nationa analys's
in Cutler et d. (1990) indicates a positive relation between labor scarcity and technological progress.
Their analysis rests on a pand of 29 OECD countries 1960-1985 drawn from the Summers and
Heston (1990) data. Cutler et d. find that a 1 percentage point decrease in the annud labor force
growth rate raises productivity growth by about 0.5 percentage points per year. This effect is robust
to severa changes in the specification and sample sdection. Most importantly, the effect is
setigtically sgnificant while Cutler et a. were unable to ascertain a Sgnificant effect of the average
age of the working population on productivity growth. The latter result correspondsto the

inconclusive microecononometric evidence on the relation between individua productivity and age.*?

Looking at gross fixed private capital formation, figure 12, private demand for fundsin the
three largest OECD economies was virtually constant during the last 15 years. Observing this, and
redlizing, that the above-mentioned mechanisms cannot sengbly be modeled in apartid equilibrium
andysis, | usethe current levels for the savings-investment balance of the  section. A generd

12 For abrief summary, see Bérsch-Supan (19$$ EcPol).
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equilibrium analysisfollowsin section 7. Measured in 1990 US-$ and abstracting from GNP
growth, annua private demand for fundswas $...inthe U.S,, $...in Japan, and $...in Germany. Using
the weights of section 3, totd annua private demand for fundsin the OECD is estimated to sum up
to... $.

FIGURE 12: Gross Fixed Capital Formation, 1975-1990

6. Futur e evolution of saving-investment balancein the OECD area

Contrasting the supply of funds derived in section 3 with the public and private demand for
funds estimated in sections 4 and 5 yields an indication of the pressures on OECD capital markets.
This comparison ignores supply of, but in particular demand for, funds from non-OECD countries.
The comparison aso ignores al the feedbacks that are supposed to generate a capital market
equilibrium, and al behaviord changesin responseto population aging. It givesanindication
of thepressuresthata _ ,toen ina OECD-wide capital market.

Figure 13 summarizesthe results. In 2000.....

FIGURE 13: [short run OECD capital market pressuresl]

In the longer run, the relative pressures on the demand and supply sde of the globd capital
market may look quite different from figure 11. After about 2020, the baby boom generation retires
and reducesiits saving in absolute terms: saving rates decline, most strongly in the United States, and
income levels decline when alarge proportion of savers receives retirement income. At the same
time, socid expenditures keep risng with the increase in the dependency ratios. In 2035, when
population aging is a its peak in most OECD countries, demand for government debt in the OECD
peaks as wdl, while saving in the indudtridized countries is rdaively low. In addition to the demand
for funds by governments of the developed countries, an increase for investment fundsin the
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developing countriesiis likely, adding further to demand pressures on agloba capitd market. Figure
14 gives arough sketch of the demand for, and the supply of, capitd if each component would

evolvein isolation.

FIGURE 14: [MGI Summary 1, Exhibit 6]

large run, global capita market pressures

However, due to the many feedbacks that change individua behavior and due to the rapid
globdization of the world capita market, mgor capita market disequilibriathat may be suggested by
the above figure are unlikely to evolve. The second part of the paper is therefore concerned with an
equilibrium anadlyssin which aglobd rate of return equilibrates the demand for, and the supply of,
funds.
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Part |1: Equilibrium Analyses

7. General Equilibrium Analysis of the Effect of Population Aging on
Saving and Investment in the OECD

In times of population aging, capita becomes reatively more abundant while labor becomes
relatively scarce. From amacroeconomic point of view, asociety which maximizes consumption
should decrease savings to accomodate a growth path that requires less capital to equip the shrinking
labor force. In the language of the first part of this paper, this macroeconomic feedback of
population aging on saving behavior could be identified as a prediction of future cohort effects™
This section provides ,,estimates’ of the magnitude of this effect, based on a smple growth model.

The mechanism by which saving fdlsis the anticipation of afdling rate of return on capitd.
The empirica evidence on the question, whether age-specific saving rates vary indeed with the rate
of return on capitd, is highly controversid.** One may not be too irritated by the incondusive time
series evidence as none of the conceptsis easy to measure, and fluctuations in savings and the rate of
return have very different frequencies. However, it puts one in the uncomfortable postion of not
being able to relate the results of the growth model in this part of the paper directly to observed
historical episodes.

In order to obtain an ideahow an optima saving rate will develop in the face of population
aging, | employ the well-known Cass-Ramsey-Solow optima growth model in averson popularized
by Cutler, Poterba, Sheiner and Summers (1990) in an gpplication to the aging problem in the United
States. A mgor feature of thismodel is an aggregate savings rate that responds to the relative
scarcity of labor and capital, hence demographic changes. Another important feature of a growth
modd, very different to the satic projectionsof to__ expendituresin the previous sections, is the

response of consumption to demographic changes.

An important consideration for most OECD countries is treade and foreign direct investment.
Saving isincreasngly determined in aworld that has many countries competing for the most efficient
use of capitd with large capitd flows among OECD countries but also between the OECD and non-
member countries. | therefore extend the Cutler, Poterba, Sheiner and Summers mode! into a

1% Note that cohort and year effects are identical in along-run growth model that abstracts from business cycles.

14 See for instance Boskin (1978), Bosworth (1982), Bosworth, Burtless, and Sabelhouse (1991).
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growth modd that features many large countries and alows for a determination of a single rate of
return on agloba capital market.

Theindividua countries growth paths are determined by two mechanisms. In each country,
the saving rate is adjusted to maximize the present discounted utility from current and future
consumption. The budget congraint is afunction of labor supply and population size, the
demographic inputs. The second mechanism is capita mobility. Capita flows will occur aslong as
the rate of return differs across countries. At each point of time, the equilibrium capita flows are
therefore determined by a common interest rate on the globa capita market. Uninhibited capita
mohbility is acritica assumption, discussed below.

| assume a common world production technology in terms of efficiency units of labor. Thus,
after accounting for differential |abor productivity, it does not maiter in which country machines are
located. Thisassumption isless strong than it may appear a first Sght because we can account for
productivity differences by rescaling the efficiency units of labor. Per worker world output at timet,
y(t), is produced from k(t) units of capita per worker using aworldwide neoclassica technology
y(t) = f(k(t)) that fulfillsthe Inada conditions. Per worker output y(t) and capitd intengty k(t) are
measured in a efficiency units, eg., k(t) = K(t)/(e” L(t)), that reflect technical progress at arate
denoted by g aswell as differencesin labor productivity across countries. At theworld leve, wage
rate w(t) and interest rate r (t) are determined by the familiar margind productivity conditions. The
world capital stock is the sum of the assets owned by each country, denoted by a;j(t) for country ion

aper worker basis.

The growth modd is characterized by two equations of motion for each country. The first

equation of motion is each country's asset accumulation equation or budget congtraint:
D daj(t)/dt = w(t) + r(t)-aj(t) - ci()/aj(t) - [ni(t)+d+g]-a().

Net additions to each country’ s assets, daj(t)/dt, are financed from the difference between
gross nationa income on the one hand, and the sum of consumption and replacement investment on
the other hand. Gross nationa income in country i is the sum of wages and interest income obtained
from the assets owned by this country. Consumption, c;(t), is converted from a per capitato aper
worker basis by the ratio of workers to consumers, the support ratio, aj(t). Thisisthefirst
demographic parameter entering the modd. Findly, replacement investment conssts of depreciation
at afixed rate d, and the endowment of new and more efficient |abor with capitad &t arate nj(t)+g.
The labor force growth rate nj(t) is the second demographic parameter entering the mode!.
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Maximizing consumption of country i subject to this country’ s budget congraint yields the
familiar Euler equation for the path of per capita consumption:™

dej (t)/dit
@ = s -(r)-( +d+gs)).

The main mechaniam in this second equation of motion is the tradeoff between consuming now and
consuming later. Thistradeoff is governed by the difference between the rate of return from capita,
r(t), and the grossrate of time preference, r + d + g/s, which conggs of the net rate of time
prefernce, r |, the rate of depreciation, d , and a correction term due to the measurement in efficiency
units, g/s . If thetime preferencerate is high relative to the interest rate, consumers prefer
consumption right now, leeding to an initidly high and then decreasing consumption. Inturn,
consumption incresses relative to the previous yeer if the market interest rate exceeds the gross rate
of time preference. The factor of proportionality between the difference in interest and time
preference rates and the relative change in consumption is the intertempora dadticity of subgtitution,
s. Thelarger s, the more sengtiveis current consumption to changesin the rate of return from

capitd relative to the time preference rate.

Asymmetries between countries emerge when the demographic variables -- the support ratios
aj(t) and the employment growth rates nj(t) in each country -- begin to differ. Starting from an equd
position, flows of capital from country i to country j make a;(t) larger and EY (t) smdler thank(t), the
average capitd endowment of aworker in the world (in efficiency units), such that the share of assets
held in foreign capitd amountsto

@ fi®=[a®-kO]/7k{®.

Thiemodel is described in gppendix one and avery crude picture of a macroeconomy. It
describes a highly aggregate level of the economy. It traces only long-run trends and those under
very redrictive assumptions. Theintertempord utility maximization in equation presumes perfect
foresight. Impatienceis built in by dlowing for a positive discount rate, but there is no uncertainty or
disagreement about the path of demographic changes, and socia preferences stay congtant during a
period of consderable socia changes. It abstracts from many feedbacks. Labor supply islikely to
react to population aging, through the market (increasing wages) as well as through pupblic palicy (an

1% Underlying is a constant-elasticity felicity function weighted by the size of population.
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adjustment of the socid security digibility age). Therate of technica progress may change with
population aging, see section 5. Fertility may change in the face of an aging society, see Becker and
Barro, 1988. Thereislittle empirica guidance to mode these feedbacks. Some of the missing
feedbacks are cushioned by the assumptions underlying the demographic and employment scenarios
(OECD, 1988). Other feedbacks are more elusive.

Population aging has very different impacts on the evolution of savings depending on whether a
country is consdered aclosed or an open economy. While the assumption of a closed economy is
extreme for dl OECD countries, maybe with the exception of the United States, the assumption of
uninhibited capitd flows across the world is the other extreme. | therefore proceed in three steps. In
the remainder of this section, | investigate the impact of population aging on saving and invesment in
the OECD economy as awhole. Section 8 inspects the capitd flows that emerge among OECD
countries in order to establish an OECD capitd market equilibrium. Because the developing
countries are likely to contribute substantially more to the demand for fundsin the future than they do
now, | also look into the effect of trade and capitd flows between the OECD and developing
countries on saving and investment within the OECD. Detailed results of the last step are relegated
to the appendix.

Figure 15 shows the two components of demographic inputs to the OECD growth mode!.
The first component is the faling relative number of workers in the population, as described by a
faling support ratio (or arisng dependency ratio). The support retio falls steedily from now to the
year 2040. The acceleration after the year 2010 is particularly noteworthy. The second component
islabor force shrinkage. The OECD labor force growth rate is declining until 2025, then resumes,
but remains negetive from the year 2015 on.

Figure 15: Labor Force Growth and Support Ratio in the OECD

Figure 16 depicts how aggregate saving in the OECD reacts to these demographic changes,
under the premise that we can abstract from trade with, and foreign direct investment in, countries
outsde the OECD. Saving of course equals investment in this closed, OECD-wide economy. The
basdine path of saving follows closaly the path of |abor force growth, shown above. Because capita
becomes partialy obsolete when the labor force shrinks, saving and investment tart declining. The
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saving rate is 0.56 percent lower in 2000 and pretty much remains on this leve until the year 2010.
After 2010, the effect becomes much more dramatica. The saving rate declines by about 2
percentage points when population aging peeds up and reaches its miniumum in the year 2035, ten
years after the greatest decline in the [abor force, but before the OECD support ratio rebounds.

Figure 16: Equilibrium Net Saving Rate in the OECD (Autarky)

Figure 16 dso depicts the sengitivity to adternative assumptions about the of rate technical
progress. ,, g(LFG)“ depicts the aggregate saving rateif the rate of technical progressis anegative
function of labor force growth according to the the fourth mechanism mentioned in section 5 | use the
coefficient implied by the estimates of Cutler et d. (1990). Because new investment is created due
to the increasing speed of technica change in the face of labor scarcity, saving and investment fall
much dower than in the base case. The path denoted by ,, g(LFG,AGE)“ adds the second
mechanism described in section 5: An older labor force may be lessinnovative than a younger |abor
force. Agan, | employ the coefficient estimated by Cutler et a. (1990). The negative effect of an
increasv average age of the north force overcompensates the positive labor scarcity effect and leads
to adecline of 3 percentage points in the aggregate OECD-wide saving rate between 1990 and
2035 ascomparedtoa...inthe case. The generd orders of magnitudes are very smilar in al
three cases. Hence, if one believesin Cutler et d. eadticities, reasonable changesin the rate of
technioca progress will not change the overdl conclusion of a subgtantid declinein saving in the long

run.

The obsolescence of some of the capital stock will dso reduce the interest rate. Figure 17
depicts this effect. The estimates are not very senditive to the above-mentioned variationsin the
specifications about the rate of technica progress. They agree on asubstantia decrease in the rate
of return, from 6.7 percent in 1990 to below 3.5 percent in 2025, when labor shrinkageis largest.

Figure 17: Equilibrium Rate of Return (OECD, Autarky)
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Not only saving but also consumption is endogenous and reacts to demographic changes. As
the support ratio declines, the opportunity set for consumption shrinks. Thisisin stark contragt to the
fixed age-specific consumption ,,needs* underlying the shift-share andyss of socid expendituresin
section 4. On the other hand, obsolete capital can be converted to consumption, thereby increasing
the opportunity set. This effect is emphasized in the Cutler et d. (1990) study for the United States.
The rather smooth aging process in the aggregate OECD leads to avery smdl increasein
consumption only in the first years after the society starts adapting to the demographic changes.
After this brief episode of higher con _ per capita consumption fals steadily for the next two
generations. Note that a closed OECD economy cannot borrow the funds required to finance the
bulge of socid expenditures sketched in figure 14. This is forces to reduce the OECD consumption.*®
Per Capita, consumption is of course sengtive to the rate of technical progress. The effects are
sraightforward and are depicted in figure 18.

Figure 18: Relative Consumption in the OECD (Autarky)

8. Aging and Capital Flowswithin the OECD

The preceding section trested the OECD as a homogeneous aggregate. However, asfigure
19 shows, demographic changes are actudly very different across OECD members. Germany has
the one of the most pronounced aging processes in the OECD and will experience a much stronger
decline in her aggregate saving rate than projected for the OECD as awhole (Borsch-Supan, 1985).
In turn, Turkey will face virtualy no population aging, even after the year 2030, when e.g. the South
East Adan countries are projected to age quickly.

Figure 19: Support Ratios in Selected Regions

18 The model does not specify the decline for workers and pensioners separately.
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Differences in speed and extent of population aging open opportunities for trade and foreign
direct investment. By exporting capita to lessrapidly aging countries and producing there, a country
like Germany can &t least partially offset the reduction in the rate of return and, according to thelogic
of the neoclassca growth modd, thus dso in domestic saving. Theissueis complicated in asystem
of many countries, Some of them aging fagter than others, some of them not aging & al. Therewill be
competition across the aging countries for profitable foreign direct investment in countries that age

dower or not a al.

In this section, | modd the interaction among groups of OECD countries with different
population, capital and production structures. To thisend, | feed the above growth mode of with
data from al OECD countries, arranged in 12 regions. | disaggregate the European Union into the
magor sSngle countries (Germany, France, Itdy, and the United Kingdom), define aregion of the
smdl countries of the European core (Austria, Belgium, Luxembourg, the Netherlands, and
Switzerland), Scandinavia (Denmark, Finland, Iceland, Norway, and Sweden), the Southern
European Periphery (Greece, Portugal, Spain), and add the quickly growing countries of Turkey and
Irdland as aninth region. The United States, Canada, and Austrdia (combined with New Zedand)
are treated separatey. Although these 12 regions cover al OECD countries (as of 1988), thisis
date of agloba capital market because some important regions are missing in this picture: the newly
indugtridized countries in South East ASa, the emerging Eastern European economies, and the

developing countries'’

This disaggregate mode is much harder to feed with data and to calibrate than the modd in the
previous section. American support ratios and labor force growth are taken from Cutler et d. (1990)
who employ projections from the U.S. Socia Security Administration. In order to describe the
German demographic and employment evolution, | use the demographic and employment scenario
linedoutinB ... (1994). Projectionsfor the other European countries and Japan are less detailed
and were taken from Summers and Heston (1990) and OECD (1988).

The results of the emerging capitd flows, the relative ownership of capitd as defined in
equation 3, isdisplayed in figure 20. Germany and the smaller European core countries, and to a
lesser extent Japan, Italy, and Canada export capitd throughout the period considered. Reative to
today, Germany will own 18 percent more of the OECD capitd than an average OECD country.
This ownership share will increase further as population aging continues. Until 2005, Japan is second
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to Germany as acapita exporter - a least, as it concerns capita flows precipitated by population
aging. After 2010, when Japan’s labor force increases again, Japan's share of OECD red weslth

declines.

Capita exports flow into the Southern European Periphery, with the bulk going to Turkey.
Theincluson of Turkey a the European periphery is particularly sgnificant. Turkey has an extremdy
different demographic outlook than the European core countries. Since Turkey isaso relatively big,
reaching Japan in size about the year 2030, she can absorb alot of capita in form of foreign direct
investment.*® The only other permanent recipients of capital are Austraiaand New Zedand.

France, Scandinavia, the United Kingdom, and the United States change during the aging
process (around the year 2010) from being capital importers to becoming capita exporters.
However, population aging-related capita flows play ardatively minor role for the UK and the US.

Figure 20: Result of Capital Flows within the OECD

| should not finish this section without aword of caution: The Smulaionsin this section are
illugtrative rather than projections, aming at rough orders of magnitudes. The smulation results are
robust againg variaions in technology but the capita flows depend very senstively on the
demographic inputs and the relative Szes of the regionsincluded. They of course very much depend
on the absorption of capita in the recelving countries, in particular economic and politica sability
necessary to warrant high rates of return. The gppendix aso shows that the results change
dramaticaly if large countries such as Indiaor Chinastart offering productive invesments such that
they absorb large amounts of capitd.

9. Conclusions
Asthe public pay-as-you-go penson systems of the aging industridized countries are likely to
become serioudy strained under the growing dependency burden, the question arises whether a

society should rely on private savings to finance old-age consumption. Thisisan empirical question

17 See the appendix for an inclusion of these regions.

18 The odd combination of Ireland with Turkey results from the very similar demographic patternsin both countries.
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about the magnitude and the flexibility of saving rates. The paper takes the German case as an
example. A smple computation of the pension gap shows that saving rates must increase in an
unprecedented fashion in order to compensate for the dependency effect. However, the analyss of
German age and cohort patterns shows that thisisunlikely. Firg, the life cycle structure structure of
German saving rates will not generate alot of ,, excess' savings. If one believes the (week) evidence
generated by the separation of age and cohort effects, the opposite isthe case. Second, if cohort
effects are governed by the rationde underlying a neoclassica growth modd, i.e,, if an aggregeate
saving rate emerges that maximizes the long-run welfare of a country, then saving will strongly

decline, only somewhat moderated in the case of heavy investment in less aging countries.

The paper illustrates awdll-known theoretica point. 1n an economy with a shrinking labor
force, funding a pension system cannot work as an escape route from arising burden of dependency.
Fdtering rates of return prohibit this mechanism. Section 3 of the paper shows that under
moderately redigtic assumptions, foreign direct investment helps -- it actualy helps congderably in
terms of consumption possihilities -- but the magnitude of the problem istoo large to be offst.
Because dl indudtridized countries are aging, afull offset would require a very large emerging market
for investment.
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Appendix 1. Demographic Assumptionsand Calibration, Germany.

Eertility: Fertility will experience a dight upturn once the awareness of population aging becomes
more widespread and in reaction to changesin socid security policy. Thisis acrude atempt to
»endogenize' fertility in response to population aging. It is unlikdy that fertility will rebound to full
replacement values. Departing from the OECD (1988) estimate, | assume a more gradual
increase, starting from the current net replacemente rate of 1.39 and reaching the OECD rate of
1.60 only in the year 2050.

Mortality: | assume that German life expectancy will trace the development of other countries
that already experience a higher life expectancy such as Sweden, Switzerland, or Japan.
Specificdly, | assume that the German life expectancy will reach the current Japanese life
expectancy in the year 2010; that it kegpsincreasing at the same speed until 2030; and that the
progressin life expectancy will only then start to dow down. Accordingly, life expectancy at birth
in Germany is projected to be 78.1 yearsin 2000, 78.9 in 2010, 81.0 in 2030, and 83.2 in 2050.

| mmigration: In response to the changes in the German asylum policy immigration will be lower
than the IAB forecast but subgtantially higher than the Census prediction. | assume that in the long
run immigration will be 80 percent of the IAB figures, i.e., about 115,000 immigrants in 2000 and
about 100,000 after 2010.

Female L abor Force Participation: | first employ the projections of the Research Indtitute of

the German Employers Association (IW, Ingtitut der Deutschen Wirtschaft, Koln), namely an
increase in female [abor force participation from 34.7 percent in 1990 to 38.2 percent in 2000. |

assume a continuation of this increase to 39.3 percent until 2010, remaining at thislevel theresfter.

Retirement Age: In another crude attempt to ,,endogenize’ responses to population aging, |

assume an increase in the average retirement age by one year until 2010 and by two years from
2030 on. Pengonersin the smulation model are defined as al persons as dl personswho
become non-workers past the peak of [abor force participation at about the age of 48. This
includes persons making use of the various early retirement schemesin Germany aswel as
persons claming disability insurance.

Sensitivity: | may findly note that different assumptions about fertility and mortality change the
projections from now through the year 2030 only marginally because both the generation of future
retirees and the generation of future workers are dready in place. Different demographic
projections begin to diverge sgnificantly only after the year 2030. However, different
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assumptions about the labor force, in particular immigration, do produce significant changes from
the scenario depicted above.

Calibration: In order to achieve redistic orders of magnitudes, | fit the growth modd to actua
national accounting data for Germany from 1978 through 1989, the year before unification.*®
Edtimates of a CES production function yield a share of capitd in tota income of 40.99 percent, a
ratio of capita to output of 2.70, and an essentidly unitary adticity of subgtitution in production,
in combination with arate of technica progress of 1.40 percent p.a.,, and a depreciation rate of
5.28 percent p.a.. Assuming a steady State in 1989, the gross rate of time preference is computed
using the steady State equation for cagpital. Thisresultsin r + g/s =0.099. The most
problematic parameter in the modd isthe dadticity s because it cannot be obtained easily from
national accounting data. | cdibrate the modd by agrid search over s, fitting the predicted path
of consumption to actua consumption data 1965-1989. Thisresultsin an eadticity of
intertempora subdtitution in consumption s = 0.6749, and implies a net discount rater = 7.8
percent. Thislarge discount rate indicates a high degree of impatience and isin line with the
estimated low intertempora eadticity of subgtitution in consumption.

Sensitivity: The modd is rather insengtive to variations in the two elagticities and ressonable
variationsin the parameters of the CES production technology. The most crucid parameter isthe
gross discount rate because it governs one of the Euler equation (2). Reducing the discount rate
leads to a smoother path of consumption as impatience decreases, making intertempora
subtitution more important.

¥ The datais provided by the DIW, Berlin.

2 A higher degree of intertemporal substitution does not appear to be warranted by the empirical evidence. One may wonder,
however, whether such an assumption would change the following resultsin their substance. Thisis not the case.
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Appendix 2. The OECD, Emerging Markets, and Developing

Countries

Section 7 and 8 trested saving and investment in the OECD countries asif there were no other
countriesto invest in. Infact, ,,emerging market funds* capture dready now a sgnificant portion of
OECD savings. This section usesthe mode of section 7 to illustrate how saving and investment
change when the OECD is able to exports capitd to the non-OECD world. Wefirst add the newly
industridized countries (NICs) in South East ASa (conssting of Hong Kong, Indonesia, South
Korea, Mdaysa, the Philippines, Singapore, and Taiwan).

The newly industridized countries labor force is ftill growing at rather high rates until the end if
this century. It keeps growing until 2015, but then also declines. At the same time, the support ratio
isimproving until 2005, and declines after the year 2010. The demographic development of the
NICsregion istherefore smilar to the U.S,, but the levd of the support ratio remains consderably
higher than in the United States. However, the speed of the aging process projected for the NICsis

consderable once they age.

Data for the newly indudtridized countriesis harder to obtain than for the OECD countries. |
gtart with the 1990 support ratios published by the OECD L abor Force Statistics for each of the
NICs, and then take Taiwan’s projected changes in the support ratio and her |abor force growth,
published by the World Bank, as representative for the entire NICs region.

| ds0 add athird region which | dubb India It isactualy ahypothetical country of the sze of
Indiathat grows at the same rate as the NI Cs between now and 2015, but then continuesto grow at
the 2015 rate when the NICs start aging. Also the support ratio is frozen at the 2015 leve.

Figure Al: Saving Rate in a World Consisting of the OECD, the NICs, and India

Figures A1 and A2 show the result of this sengtivity andyss. The demand for capitd in the
quickly growing economies keeps the rates of saving and interest up. Trade with, and foreign direct
investment in, the NI1Cs done stabilizes saving and interest until after the year 2005. If acountry as
large as India , takes off“, the decline in saving is postponed to after the year 2020, and the demand




for capitd from the developing countries drives interest rates up. Because the model features a
forward looking, perfect foresght equilibrium, al these effects are anticipated well in advance.
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Figure A2: Interest Rate in a World Consisting of the OECD, the NICs, and India




