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ABSTRACT

Globa aging will be amgjor determinant of long run economic development in industria and developing
countries. The extent of the demographic changesis dramatic and will deeply affect future labor, financia
and goods markets. The expected strain on public budgets and especially socia security has aready re-
ceived prominent attention, but the aging poses many other economic challenges that threaten productivity
and growth if they remain unaddressed.

While aging is globd, there are marked differences in the speed and the extent of the aging processes
across countries. These differences are likely to generate different growth paths and change the interna-
tiond pecking order, e.g. within the G8 countries. Due to the globalization of labor, financia and goods
markets, however, these differential demographic developmentswill aso precipitate trade and factor
movements. Exploiting these movements offers large chances during the aging process.

Purpose of this paper isto review the most important economic chances and chalenges due to global ag-
ing. It summarizes what we know and identifies research areas where it is important to know more.
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GLOBAL AGING: ISSUES, ANSWERS, MORE QUESTIONS
by Axel H. Borsch-Supan

1. Introduction

The expected change in the age structure in virtudly al indudtriadized countries— but dsoin many devel-
oping countries — is dramatic and will lead to a substantialy higher proportion of older people inthe
world. The aging process deeply affects future labor, financia and commodity markets. On a macroeco-
nomic levd, labor is becoming relatively scarce in the aging countries while capital becomesrdatively
more abundant. This precipitates changes in the relative price of [abor, will lead to higher capitd inten-
sty, and might generate large internationa flows of Iabor, capital and goods from the faster to the dower
aging countries. On a microeconomic leve, the age compaostion of the labor force will change which
might affect |abor productivity. Consumption and savings patterns are likely to dter when the elderly
become a larger proportion of consumers and savers, with widespread implications for capitd and
goods markets.

While aging is globd, there are marked internationd differencesin the speed and the extent of the aging
processes. Even within the industridized countries, differences are large. Europe and Japan have dready
amuch older population than North-America. Ity and Germany are aging faster than France and Great
Britain. In Asa, some countries gart from a relaively young population, but aging isvery quick. A par-
ticular dramétic example is China. Due to the globalization of our economies, no study of aging can dis-
regard these differentid changes. Internationd flows of capital, goods and services, and labor —in de-
scending order of mohility —will be important mechanisms moderating the effects of population aging in
eech individud country.

A central question for economists and politicians dike is how demographic change will affect thewedth
of nations. Which countries will gain, which countrieswill loosein the internationd pecking order?
Equdly important is the question how these gains and losses can be influenced by public policy. With

these two core questions in mind, this paper reviews the most important economic challenges and



chances due to globd aging, summarizes what we know, and identifies research areas where it isimpor-

tant to know more.

Oneway to think about the effects of aging on the wedth of nationsis to gart from the fundamenta
components that determine a nation’ s output and income. Let nationd output Y (GDP) of a country with
N inhabitants be

Y= AsE(L, K).

From a macroeconomic point of view, the main effect of aging isto reduce the relaive sze of the labor
force L asashare of tota population N. In some countries, the labor force L will even dedine in abso-
lute 9ze. Unlessthisis compensated by an increase in totd factor productivity A and/or anincreasein
the capita stock K, their nationa output will decline. Since L is changing quite differently across coun-
tries, the growth of Y will reflect these differences. Hence, the current list of G8 countries might look

quite diferent in one or two generations from now.

Absolute size may not be the most rlevant yardstick. Smaller countries, however, do not need to be
unhappier or poorer countries. From a more individudigtic point of view, per capitd output is

YIN= A xG(L/N, K/L).

Per capita output Y/N may stay constant or even increase, in spite of ashrinking population N (and a
decreasing total output Y dong with it) if labor force participation L/N and capitd intengty K/L incresse.

Thisis one source of chances from the aging process.

Finaly, not al income needs to come from domestic production. In addition to wages and capital income
from domestic production, equivaent to Y, foreign direct investment may create cgpital income from
foreign production. GNP may become substantidly larger than GDP if foreign direct investment cregtes

large returns. Here are mgjor chances during the globa aging process.

This paper is structured according to these sources of output and income changes precipitated by the
aging process. The paper takes largely a macroeconomic view. It does not dedl in any narrow sense
with the centrd issue of reforming the pension, hedth and long-term care insurance systems — however,

pension and hedlth care reforms may have important macroeconomic implications, and we will discuss



them where gppropriate. In addition, some central macroeconomic issues, such as the productivity of an
aging work force, require a distinct microeconomic view to be understood, and we will take our time to

take this view.

The paper is structured as follows. Section 2 briefly depicts the centra demographic facts and discusses
open research issues relevant for the economic andyds. Section 3 looks at labor markets: What do we
know about labor supply, labor productivity and labor mobility? Where do we need more research on
labor market effects of population aging? Section 4 discusses the interactions between labor, market and
capital markets. Consumer demand will be deeply affected by aging since an elderly population has very
different consumption patterns. This induces sectora Bbor demand shifts possibly accompanied by
higher frictional unemployment. With the increasing importance of private pensions, capital markets and
product markets may become more closgly linked than they are currently. Section 5 is devoted to capita
market issues. Will world capita markets face a shortage of loanable funds when baby boomers retire
and withdraw their savings? How much new savings will penson reforms generate? Which capitd mar-
ket issues, such as corporate governance and capital productivity, require more research efforts? Sec-

tion 6 summearizes and concludes.

The paper discusses these issuesin generdity, then proceeds with concrete examples of one aging count
try, namely Germany. There are severd reasons to sudy Germany as a particularly interesting example
for a country in the midst of globa aging. Together with Italy and Japan, Germany is ahead of the United
Sates in terms of aging. Germany’s old- age dependency ratio in 2003 corresponds to that of the United
Staesin about 2023, twenty years later. Germany has a very globdized economy, with a high trade
volume, large foreign direct investments, and the highest per capital immigration rate of the EU. Findly,
Germany does not only have an old population, it aso has an old economic system, with labor, capitd
market and socid policy indtitutions crested in the 1950s and now under substantial pressure. Germany
is an ided show case for the chalenges — and chances! — of globd aging for a highly developed econ

omy.



2. Demographics

At mid-2000, world population stood at 6.1 billion. While the world population has congtantly grown, its
annua growth rate has decreased from 2.04% during the period from 1965 to 1970 to 1.2% annually
now. It is expected that this decrease in world population growth will continue. In the medium variant of
the United Nations current world population projections, the growth rate is projected to decrease to
0.5% by 2050. By then, world population will have increased to 9.3 hillion. Most of thisincreasein the
sze of the world population takes place in less developed regions (United Nations, 2001).

Throughout the world, demographic processes are determined by the so-called demographic trangtion
which is characterized by fdling mortdity rates followed by a decline in birth rates, resulting in population
aging and thereby reducing the population growth rate or turning it to negative. While the patterns of
population aging are Smilar in most countries, the timing differs substantidly. Europe and some Asan
countries have dmost passed the closing stages of the demographic trangtion process while Latin Amer-
icais only a the beginning stages (Bloom and Williamson, 1998). So far, characterigtics of a demo-
graphic trangtion process cannot be identified in Africa — fertility is at the highest levd worldwide, and
even though child mortdity is declining, ife expectancy is ill very low — in part due to the enormous
impact of AIDS (United Nations, 2001).

The extent of globa aging is most visible in the population pyramid, see Figure 1. In 1990, world popu
lation essentidly was a pyramid. In 2050, it will have the shape of abell, and then — according to the UN
— more or less stabilize. Between 2000 and 2050, world population will add especidly persons aged
between 40 and 65 as can be seen by the darkly shaded areain figure 1

Figure 1: World Population Pyramid
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There are marked differences in the extent and timing of the aging process even within the developed
countries, see Figure 2. Jgpan and Germany have the highest old-age dependency ratiors, followed by
the EU14, an average of al EU-countries (as of the year 2000) except Germany. The United Statesis
consderably younger than the EU, and the remaining industria countries (except EU, USA and Japan)
are even younger. Section 5 of this paper will show thet these internationd differences within the OECD
will create the largest internationd capital movementsin the medium run, not movements between the
indugtriaized and the developing world, smply because the GDP of the indudtridized countries is 0
much larger. In the long run, the Chinese and Indian economies may change this pattern congderably.



Figure 2: Old-age dependency ratio (65+/15-64) in OECD countries
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2.1 Stochastic population forecasts

This pgper concerns open issuesin the economics, not the demographics of globa aging Nevertheless,
since the economics of globa aging fundamentally depend on demographic forecasts, it is useful to point
out the most important research issues here. Note that the religbility of demographic projectionsis not
only an issue of getting economic forecagts right, it o has direct economic implications. Internetiond
cagpital movements are precipitated by expectations which in turn are formed with a significant influence
of population projections. Today’ s foreign direct investment decisons are therefore influenced by what
demographers project for the future as evidenced by Higgins (1998), Eichengreen and Fifer (2002), and
Ldhrmeann (2002).

Compared to economic projections, medium run demographic projections (one generation ahead) are
reasonably precise because most of the population one generation ahead is dready dive. Formidable
challenges, however, are longer run projections and a satisfactory description of the uncertainty involved
in these projections. Stochastic projection methods (see Lee 1993, 1998, Lee and Tuljgourkar, 1994)



offer a verifiable mechaniam to generate error bands. Their Achilles hed, however, isthe week Stetigtica
foundation of the underlying stochastic processes, to agreat extent due to the lack of readily available
historical data. Further research is needed to congruct long time series of mortdity, fertility and migra-

tion.
2.2 Endogenous demogr aphy

On adeeper level, research on the feedback mechanisms and the causdlity of demographic changes and
the internationd differences in demographic processes has not come far. We do not really understand
why Italy has a lower fertility rate than France, and why the German fertility rate has stayed amazingly
congtant since the mid-1970s while al candidate variables that are commonly employed to explain fertil-
ity have changed. Thelink between the socid security system and fertility (Cigno, 1995) remains contro-
versd. Thisishighly policy-redevant, since particulaly in low-fertility countries such as Itay and Ga-
many pengon reform proposals circulate which argue in favor of alink between pension benefits and
children born (Sinn, 1997). Of equa importance and not fully understood is the link between femde
labor force participation and fertility. The cross-nationd correlation between femae LFP and fertility has
changed sgn some 10 years ago, from negative to positive, without a satisfying explanation so far (Hank
and Kreyenfdd, 2003), ridiculing scientists who called such correlations “laws’ in the 1970s and based
public policy onit.

The largest wild card in demographic projections is migration. The German statistical office has pre-
dicted a decline in the German population in each projection since the early 1980s. It has never occurred
because migration was always larger than predicted. While we have many theoretical models describing
the link between economic circumstances and migration, we do not have quantitative models that are
ableto predict how globd aging will effect migration. Since capitd moves with consderably lessfrictions
than labor, we are better able to predict interationd capitd than labor movements. Both, however, may
interact, and both are important moderators of the economic impacts of globd aging. Thelink between
economics and demography is complex, long-run, and till an under-researched areg, in spite of itsim-

portance for economic development and socia security perspectives.



3. Labor markets

Understanding the development of the labor force during the next decadesiis crucia for any analyss of
globa aging because the long run macroeconomic development is dominated by fundamentas such as
the relative scarcity of labor and the relative abundance of capitd. The essential macroeconomic effects
of population aging are a changing baance between capital and labor, and between [abor supply and
demand for consumption. An aging society has rlatively few workers for the existing capital stock that
produces consumption goods for adtill relatively large number of consumerst These changing funda-
mentals do not only affect each country in isolation but also the relation among countries?

This sectionfocuses primarily on the isolated impact of population aging on labor markets and asksto
what extent public policy may be able to mitigate potentid problems. It sheds light on the structura
changes occurring on the [abor market - the age structure of workers, their labor productivity and wage
structure. In passm, we dso look at interactions between labor and product, and between |abor and
capital markets. Section 5 examines the implications of population aging on capita markets. We post-
pone a generd equilibrium andyss of growth until then This section may therefore be regarded asa
partid anadyss deding with human capitd, while the complementary section 5 dedls with red capitd and
the genera equilibrium of an aging economy in aglobaized world.

3.1 Labor supply

Predictions of labor supply have two components: a demographic projection (working age population)
plus assumptions on |abor force participation rates pecific to age, gender, etc. Labor force participation
rates are policy related; for example, they heavily depend on the rules determining labor market entry
(through the education system, see Skirbekk, 2004a) and retirement (through statutory retirement age
and actuaria adjustments, see Gruber and Wise, 1999).

! Some countries have been projected to shrink in absolute size, Germany among others. Under realistic estimates of
migration, however, this shrinkage will be very small until the baby boom generation deceases.

2 Bryant, Farugee and L elculescu (2001).



Most developed countries have produced projections of labor supply, but there is no good compilation
of them, and even lessinformation on the exact assumptions, induding the underlying projections of pen-
son rules. Projections of the impact of globa aging on the wedlth of nations are therefore usudly based
on relatively coarse projections of labor supply (Attanasio and Violante 2000, Borsch- Supan, Ludwig
and Winter 2002, 2004; INGENUE 2001). A more systematic gpproach to this fundamenta input
would be an important preiminary step for more reliable analyses of globd aging.

Actud employment of course also depends on labor demand. While most economists believe that in the
long run employment is determined by supply, the long-lasting unemployment in Europe with its potentia
sructurd reasons may affect actua employment dso in thefuture. Labor market rigidities affect the im+
plications of globd aging in severd ways. Aswe will seein subsection 4.1, aging changes the structure of
consumption demand, therefore aso the sectord demand for labor. If the Continental European econo-
mies keep falling to permit quicker adjustments to changed circumstances, employment will fal quicker
than |abor supply due to unemployment in those sectors that are shrinking, and alack of available new
jobs in the potentialy growing sectors. Migration is aso heavily influenced by labor market regulations.
Unemployment policies which fail to create jobs for less qualified persons may exacerbate the dudity of
labor markets in Europe: on the one hand, arising excess demand for quaified labor islikely to emerge
when cohorts become smaller during the aging process; on the other hand, unemployment among the
less-qualified persons remains constant because the root cause for such unemployment (the large wedge
between margina prodvctivity and tota labor compensation) has not been removed. Since the economic
essence of aging isalack of labor relative to existing capital and population, under usage of labor even a
low qudification levels amplifies the negative effects of population aging.

Figure 3a depicts aggregate employment rates based on OECD (2002) and Bdérsch- Supan, Ludwig and
Winter (2002). Level and shapes differ dramatically. They lead to “economic dependency ratios’ (the
number of pensioners as a percentage of the number of workers, see figure 3b which are much higherin
Europe than in the United States. This economic dependency ratio is the core Satitic to judge the eco-
nomic effects of globa aging. According to these projections, the United States will never reach that
level of economic dependency which Germany is dreedy suffering fromright now.

10



Figure 3a: Aggregate employment rates Figur e 3b: Economic dependency ratio
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Source: Bérsch-Supan, Ludwig and Winter 2002.

Figure 3 shows the leverage of employment on the economic implications of aging. Comparing thisfigure
with the purdy demography-based figure 2 shows that the higher labor force participation in Japan
makes this country less vulnerable to aging than Europe. By the same token, policies affecting employ-
ment, such as earlier |abor market entry ages due to education reform and later [abor market exit ages
due to pension reform are crucid ingredients to minimize the economic effects of population aging. Any
differentid success in implementing such policies will have sraightforward implications on globd aging
and the relative podition of countries in the internationa pecking order.

The grictly faling employment ratio in Germany during the 25 years between 2010 and 2035 (Figure
3a) actudly trandates in a dramaticaly shrinking labor force. Figure 4 shows the magnitude of this de-
cline under three scenarios. Detalls are given in Borsch Supan (2003by); in essence, the very optimistic
scenario E3 (upper graph) assumes large increases in retirement age and female |abor force participation
plus an almost complete reduction of unemployment, while the lower graph E1 assumes no changein age
and gender-specific employment rates at al. The Scenario E2 represents the — in our view — most redis
tic st of assumptions in between. Despite the increase in participation rates predicted by the most prob-
able scenario E2, the sze of the labor force as measured in the year 2000 is nonetheless set to fdl by

11



around 8 million in the long term. In other words, the labor market will contract — in absolute terms by
more than twice the current number of unemployed.

It is very unlikely that this decline can be compensated by an equiproportiond increase in prodictivity
and/or capita accumulation, as we will show below. Tota German GDP will therefore dmost surely
decline, and Germany is likely to become member with a declining weight among the G8 courtries.

Figure 4. Labor force in Germany, 2000-2050 [in millions]
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From a domestic consumer’s point of view, total GDP might be lessrelevant than GDP per capita. Since
the German total population is aso likely to dedine, labor force as a share of the adult populétion - the
s0 called support ratio — will decline dower than total |abor force. Nevertheess, in the middle scenario
E2, the support ratio drops from 56% in the year 2000 to 49% in the year 2035, a 15%-declinein 25

years, see Figure 5.



Figure 5: Support ratio (labor force as share of total adult population), 2000-2050 [in %]
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Figure 5 is useful because it demondrates the force of aging in an understandable metric. A decline of
15% in the 25 year period between 2010 and 2035 trandates in a negative growth rate of around 0.45
percentage points per annum from 2010 to 2035. Thelong-term red productivity growth of the German
economy (1871-1995) has been estimated to be approximately 1.6% (Buchheim 1998). In other
words, the negative economic force of aging, Smply by reducing the number of workers avalable to
produce goods and services, corresponds to between a quarter and athird of the average annud pro-
ductivity growth. To compensate for the lack of workers by higher productivity of the existing workers,
total factor productivity would need increase by 40%, probably an unredidtic figure.

Figure 5 aso shows the variahility range for this forecadt. In the most pessmistic scenario E3, theimpact
of the declining support ratio is huge. On the other hand, in the optimistic scenario E1 the shift in the age
structure is compensated for dmogt entirely by the increase in participation rates.

This example bears severd lessons for future studies on globa aging. Fird, the huge variability of the
projections and the leverage of employment on GDP make clear, that it is important to better understand
how public policy can influence labor force participation rates. Structurad reforms such as education re-
form and penson reform have potentidly huge “sde-effects’ on GDP growth through their impact on
employment, over and above the often more prominently discussed mpacts on socia budgets. While

13



dready much research has been devoted to the impact of pension rules on retirement age (Bérsch
Supan and Schnabel, 1998; Gruber and Wise, 1999; Bérsch-Supan, 2000b), we lack reliable and
srictly comparable cross-nationa micro data to reduce the large variability of these estimated impacts.
There is d o little research on the other channds through which socid policy affects employment in al
age ranges, including labor force entry.

Second, the above example shows how strongly the differentia force of globa aging depends on to what
extent an increasing qudity of labor will compensate for the decreasing quantity of labor. * Side effects’
of structurd reforms on productivity may in the long-run dominate any direct but static effects, because
they change the growth path of the economy. We will come back to this point in the following subsec-
tion, which discusses [abor productivity, and in subsection 5.5, which discusses capitd productivity.

While the above examples yidd helpful demonstrations of the force of aging, the actud impact of aging
on GDP can only be assessed in genera equilibrium, since capita accumulation may change during the
aging process as well. Projections thus require genera equilibrium models which are sufficiently redigtic
to mode demography, capitd accumulation and employment. We will introduce such modesin Section
5, ancethey are of particular importance in predicting capital market effects.

Asaquick preview, figure 6 shows predicted GDP per capitain Germany, net of an exogenous produc-
tivity growth of 1.5% per annum, based on a OLG-mode developed by Bérsch Supan, Ludwig and
Winter (2002), described in Section 5. Netting the exogenous growth rate out is helpful in order to iso-
late the two other forces of growth: capital accumulation and labor force decline. Figure 6 shows that
capital accumulation will increase GDP per capita until about 2015. Theresfter, the decline of employ-
ment overcompensates the growth effect of capital accumulation, and GDP per capita beginsto decline
relative to the path without aging.

14



Figure 6: Predicted GDP per capita, net of exogenous GDP growth
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3.2 Labor productivity

Not only the size but dso the age Structure of the working population will change radicaly in the coming
decades. We again use Germany as an example for the how dramatic the change will be. Figure 7 shows
the age compoasition of the [abor force between the years 2000 and 2050. The peak of this age disribu-
tion very clearly movesfrom left to right. The modd age in the year 2000 is at age 36; 10 years later the
peak age increases to 46 years, and a further 10 years on it has risen to 54 years. The baby boomers
then retire — the age digtribution curve flattens out and changes very little in the following decades.



Figure 7: Age structure of the working population, 2000-2050
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Source: Borsch-Supan 2003.

Correspondingly, the average age of the labor force will increase from 29 to 42.5 years in the next 20
years, will then stagnate for 15 years and subsequently increase by one further year (Figure 8a). The
dramatic change in the age structure is particularly exemplified by the share of workers aged 55 years or
older in the labor force (Figure 8b). An interesting phenomenon is the temporary “rejuvenation” of the
labor force after the numerous baby boomers have retired. The figure, however, dso reveds- and thisis
an important message - tha the shift in the age structure is not a transitory phenomenon which subsides
after the baby boom generation has deceased

16



Figure 8a: Figure 8b:
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This fundamenta change in the age structure of the working population will have profound effects on the
microeconomics and the sociology of the labor market. The most important —and most controversial —
aspect isthe potentia effect on [abor productivity. If [abor productivity is age dependent, a shift in the
age sructure will aso bring about a change in aggregate productivity, even if age-specific productivity
were to remain congtant. This section provides a rough estimate of this effect’ s approximate magnitude.

Thisisnot asmpletask because there is no reliable data available on age- specific [abor productivity.
Barth et d. (1993) conclude from a survey of human resource executives in 406 organizations that
“Older workers were consistently rated as having more postive atitudes, being more rdiable, and pos-
sessing better skills than the average worker; they were rated worse than the average worker when it
comes to hedlth care codts, flexibility in accepting new assgnments, and suitability for training.” Measur-
ing these countervailing forcesis difficult. Moreover, workers select thenmselvesin sectors and profes-
sons according to their own productivity and this self- selection changes with age —and consequently
with the shift in the age structure. Age-specific labor productivity must therefore be identified from pand
data on work input and attributable output. Studies based on cross-sectiond data confound age, cohort
and selection effects,
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Skirbekk (2004b) and Borsch- Supan, Diizgiin and Weiss (2004) provide recent reviews over the exist-
ing literature, distinguishing among three kinds of sudies: studies measuring cognitive ahilities, studies
using supervisors evauations, and econometric studies using firm data. All three gpproaches have se-
vere drawbacks: Using cognitive abilities as yardstick ignores experience and managerid abilities which
may increase with age rather than decrease; supervisors evauations may reflect common prejudices
rather than objective abilities, they may aso be dominated by labor relations aspects; econometric stud-
ies usng firm data exhibit little variation in average employee s age and suffer from confounding factors:®
Borsch Supan, Dizgiin and Weiss (2004) report on astudy design based on the performance of well-
defined working groups in two large German manufacturing companies, no results are yet avallable. Such
sudies are expendive but may overcome the above- mentioned difficulties. Understanding productivity of
older workers and how to influence it is amgor underresearched area of importance to understand fu-

ture economic growth.

Theimportance of these issuesis underlined by applying two extreme estimates of age- specific produc-
tivity derived from Kotlikoff and Wise (1989) to the German data which should, roughly at least, cap-
ture the range of possble effects. Kotlikoff and Wise (1989) evaluated confidentia data originating from
amgor US American service enterprise. They provide two estimates. The first estimate uses age and
seniority- gpecific earnings of sdes aff, which areproportionaly linked to the value of the sales con-
tracts clinched by such staff, and interprets them as age and seniority- pecific productivity. Fgure 9
shows these earnings as a function of age (abscissa) and age on joining the firm (set of curves parame-
ter).

® See Hutchins (2001) for a discussion of the usefulness of employer survey to address these issues.
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Figure 9: Age and seniority-specific earnings of salesmen
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Since the curves are basically congruent, we draw on the profile of sales employees recruited at the age

of 20 for the first estimate of age- pecific labor productivity. This curveisrelatively flat. The employee's
piece rate remuneration more than doubles during the first junior employment period of around 15 years.
Piece-rate remuneration — our initid measure of productivity — only beginsto fal again between the ages
of 55 and 60 years.

Because salesmen whose pay iswholly performance related are by no means representative of amod-
ern sarvice economy, we use Kotlikoff and Wise's (1989) salary measures of office workers for our
second estimate of age-specific labor productivity. The difficulty here isthat sdaried workers pay gen-
erdly encompasses amgor seniority element which severs the tie between pay and productivity across
the life cycdle. Figure 10 shows this phenomenon quite clearly: the pay of “novices’ is sgnificantly lower
than that of the “old hands’. The sharp fal which takes place once the age of 60 has been reached is
amogt certainly agatigtica artifact, however, as most of the salaried workers employed by this cam+
pany take early retirement. The earnings of novices however once again reved astrong age link. We
draw on this age — sdary pattern of newly recruited staff as our second estimate for the age- specific
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labor productivity of sdaried workers. Thisturns out to be consderably “curvier” than the profile shown

infigure 9.

Figure 10: Age and seniority-specific earnings of salarymen
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Figure 11 shows the normalized age- productivity estimates. Both feature a distinct bell- shaped curve
which pesks for sdaried workers at the age of 44 years and subsequently fallsrapidly while sdesem
ployees productivity maximum is reached 4 years later and is much less pronounced. In both cases,
labor productivity is about 20% of its lifecyce maximum at around 16 years and sinks back down to this
level again a 75 years.



Figure 11: Relative labor productivity of salesmen and salarymen
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The point of this exercise becomes clear in Figure 12. We now multiply age-dependent productivity
(Figure 11) with the gradually changing digtribution of the age Structure of the working popultion (Figure
7) in order to caculate the time path of the aggregated productivity of the labor force.

Figure 12: Potential effect of age-specific labor productivity on aggregatelabor productivity
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The main lesson from this exercise is that makes a consderable difference whether figure9 or 10isas
sumed to be the true age-productivity profile. If the age-productivity profile looks like figure 9, there is
no severe impact of aging on aggregate labor productivity. If the age-productivity profile, however, is
better described by figure 10, aggregate labor productivity will sgnificantly drop, amplify the negetive
effects on economic growth, and exacerbate the divergences through globa aging.

More research on age-specific productivity is clearly needed to better understand whether aging econo-
mies will suffer from a productivity dedline, amplifying the effects of a shrinking quantity of Iabor. At the
very leadt, the difference between figures 9 and 10 indicates the vaue of policies fostering further educa-
tion. Smilar arguments apply to the innovative capacity of aging societies.

4. Interactions between Labor, Product and Capital Markets

The labor market is not insulated from other markets. It is not only directly affected by population aging,
but also indirectly by aging-induced changesin product and capital markets. In this brief interim section,
wefirg focus on interactions between labor and product markets, then on interactions between labor
and capita markets.

4.1 Interactions between labor and product markets

Product demand will change, since an older population of consumers has different preferences and
needs than a younger population. Consumption demand may aso decline for at least two reasons. Firs,
because GDP per capitawill decline in the face of a shrinking labor force unlessthisis offset by higher
capital input and productivity. Second and more subtly, it is likdy thet more retirement income comes
from assat income which fluctuates more than annuitized pension and labor income. Thiswill increase
precautionary savings and depress consumption, given afixed leve of income. We have little evidence to

quantify these effects so far.



Somewhat easier to predict are shifts within consumption demand. Consumption behavior changes with
increasng age. As an illudration, figure 13 shows the age- specific shares of nine broad expenditure
groups specified in the 1993 German Income and Consumption Survey (“EVS 1993”). It is noticeable
that spending on goods in the group “trangport and communication” fals over the life cycle while goods
in the “hedlth and hygiene” group, as well as costs of shelter, account for agrowing share of older
households budgets.

Figure 13: Age-specific distribution of consumer spending across different group of goods
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Hence, if the age digribution of an economy is changing, the compostion of consumption will change
accordingly. As a smpligtic first gpproximation, we may asume that the pattern of age-pecific con
sumer spending shown in figure 13 remains much the same in the future. Then one can apply a smple
shift- share methodology to predict consumer spending by sector of demand. This is done by multiplying
age- ypecific expenditures with the age-group figures provided by a population projection. Most notably



the aggregated expenditure on hedlth caculated on this basis will increase during the aging process while
the corresponding spending on transport will decline.

Changing product demand will then precipitate shiftsin sectord |abor demand. Two questions arise:
How large are these shifts? And, more important for an assessment of globd aging, which countries will
profit from these changes, and which countries will suffer from them?

Using again asamplidtic shift-share methodology to obtain a rough idea of the potentia order of magni-
tude, we arrive at the changes in sectorad employment depicted in figure 14. It iscomputed by multiply-
ing the expenditure projections with current sector- specific labor productivity to arrive at the time path of
workers per sector in the course of population aging. Figure 14 displays the results as deviations from
sectord labor demand in the year 2000. Employment in the health sector will increase by around 7%. It
will fdl in the transport sector by around 5%. Overdl, increases and decreases in employment amount to
atotal of 18 percent, suggesting that more than a sixth of al workers will need to change their jobs due
to population aging.

Figure 14: Increase/decrease in employment per goods sector
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Source: Own calculations based on figure 13 population projection B2, and the annual abstract of statistics* turnover
per worker” in each sector.

This ampligic gpproach may lead to rather biased results if age-specific consumption patterns will
change. Age-related consumption patterns are an under-researched area. Usudly (asin figure 13), age-
Specific consumption behavior is inferred from cross-sectiona data. Such data, however, confound age,
cohort and time effects. They can only be separated usng pand data on the structure of spending, or,
with some gpproximation, by using repeated cross-sections to form a synthetic pand (Deaton and Pax-
son, 1994). Thereis little research on past changes in consumption patterns, using such data, and subse-
quent implications for an aging population.

4.2 Interactions between labor and capital markets

Labor supply is dso affected by capitd market fluctuations. The more retirement income is provided
through funded pension income (e.g., 401k plans or other individua accounts invested in the stock mar-
ket), stock market performance will, a the margin, affect the retirement decision of workers aswell as
their consumption demand. While thereis some evidence that the recent increasein retirement age is
concurrent with the decline in sock market vaues see figure 15, taken from Eschtruth and Gemus
(2002), these data are too recent and cover too short a period to permit causd anayss

Figure 15: Stock Market Performance and Labor Force Participation of Older Persons
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Undergtanding this mechanism is important for andyses of globa aging since it may subgtantidly amplify
capita market disturbances. Stock markets have exhibited huge swings, and we do not fully understand
how bubbles emerge and even less how to predict and prevent them. There is little convincing literature
S0 far to assess in how far labor supply adaptations such as postponement of retirement moderate or
amplify the negative implications of stock market fluctuations. One route for such anadyss would be the
regjuvenation and adaptation of red business cycle modds. Thistopic hasaclear paliticd dimenson since
the flexibility of choosing the retirement age is a core transmisson mechaniam for these interactions be-
tween the capital market on one side and labor and product markets on the other side.

5. Capital markets

Capitd markets play a crucid role in globa aging since capitd is the factor which moves with the least

frictions across countries, and it permits to shift resources from one period to another. Thefirst meche:
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nism permits internationa diversification of demographic risks, the second mechanism permits intertem

pord (even intergenerationa) substitution of resources.

Both issues are complicated in a system of many countries, some of them aging faster than others, some
of them not aging at al. There will be competition across the aging regions for profitable foreign direct
invesment in regions that age dower or not at al. An important area of research is therefore to gauge the
relevant orders of magnitudein a system of regions which is tied together by flows of capitad combined

with reverse flows of goods and services.

Capitd market issues cannot be studied in isolation from public policy. Most importantly, the share of
private pensons in tota retirement income is a mgor determinant of the supply of loaneble funds. Fun
damenta pension reform has therefore a large impact on capitd markets. In turn, the future performance
of capitd markets will have a huge impact on the success of the current generation of pension reforms. If
rates of return stay low, or if an “assaet metdown” will occur due to faling asset vaues when the baby
boomers retire, funded pensions will not provide the much searched for escape from the demographic
problems that plague the public pay-as-you-go pensgonsystems.

There is ahogt of time-honored and fundamenta research questions in this area which il bear ahost of
unanswered questions.* One set of issues concerns the effect of public pensons on aggregate savings
and, more subtly, on the composition of aggregate savings. There are actudly two distinct issues. crowd-
ing out of savings by public pay-as-yougo financed pensons, and crowding out of generd savings (say,
for the down payment of a home) by retirement savings. Another set of issues is the extent of interne-
tiond diversfication. While we know that there is strong home bias and while we know that capital does
not move freely, we do not have reliable calibrated models of capital market frictions. We aso do not
fully understand how portfolio choice will evolve in the future Snce we have competing explanations of
the equity premium. Compositional changes of financid assets, however, are likely in the face of popula-
tion aging. Findly, capita markets cortribute to productivity and thus growth of the entire economy. A

* See the companion survey paper in this workshop by Bosworth, Bryant and Burtless (2004).
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direct channd is corporate governance which is likely to be affected by pension policy and by the
mechanisms that indtitutiona investors use to funne retirement funds through the economy.

So far, we understood capital markets as markets for rea capitd (asafactor of production). We have a
st of reasonably well-working models for the accumulation of redl capital. Departing from Solow-type
growth models (Cutler, Poterba, Sheiner and Summers 1990), we now usualy use modds of overlap-
ping generations (OLG) in the tradition of Samuelson and Diamond.®

OLG modes have recently been extended to multicountry settings suitable to sudy globd aging. OLG
models have been used to andyze internationd capitd flows since the semind cortribution by Buiter
(1981). More recently, severd authors have developed large-scade multi- country OLG mode s to study
the effects of population aging and persion reform on internationa capitd flows. Attanasio and Violante
(2000) and Brooks (2003) analy ze demographic effects on internationd capita mohility in stylized mod-
s (and in the case of Attanso and Violante, usng aso very sylized demographic projections). Both
papers do not address the important issue of pension reform with its associated dhange in saving pat-
terns. INGENUE (2001) and Bérsch-Supan, Ludwig and Winter (2002) also address issues related to
pension reform, and they use actua demographic projections which modd population aging redidicaly
as a more than one-dimensond event. Borsch- Supan, Ludwig and Winter (2004) show that the ddlicate
effects of the differentid timing of denmographic change across countries on macroeconomic aggregates
and capitd flows can only be assessed with actual demographic forecasts, they are largely ignored in the
sylized dermographic trangtion schemes used in other work, and only coarsely modeled in INGENUE
(2001).

These “global aging models’ are fairly sophisticated by now and can be cdibrated to red data. How-
ever, they ignore nationd and internationa capita market frictions so far. For the lack of a better model
of capital mohility (see subsection 5.4), we will redtrict atention to OECD countries, and we will, in the

® Samuel son (1958); Diamond (1965), then Auerbach and Kotlikoff (1987). Recent examplesinclude Kotlikoff, Smetters
and Walliser (1999), De Nardi, Imrohoroglu and Sargent (1999), and Altig, Auerbach, Kottlikoff, Smetters and Walliser
(2001) for the United States, Miles (1999) for Great Britain, and Fehr (2000), Hirte (2002) and Bérsch-Supan, Heiss,
Ludwig and Winter (2003) for Germany. Miles and Iben (2000) present a comparative analysisof pension reform



example provided below, only mode the polar cases of a closed ecornomy and of perfect capital mobi-
ity within the OECD region. This gpproach alows to understand the effects of capita mobility on rates
of return in the future even though the true effect might be smdler. More research on capita market fric-
tions will help, to better understand how internationa diversfication might dleviate the negative implica:
tions of globa aging.

A mgjor issue not yet sufficiently tackled with is aso the trestment of risk in OLG models. With the ex-
ception of Attanso and Violante (2000) and Borsch-Supan et d. (20xx), exising studies such as
INGENUE (2001) and Brooks (2003) have not addressed the impact of life-time uncatainty on house-
hold saving decisons. Thisis not only an important and sdient extension of the classicad life-cycletheory
of consumption. Not including the underlying surviva rates in the household problem aso leads to incont
sgtencies in aggregation. Income and capital market risks, however, have not been moddled so far in
redistic OLG models.

Markets for red capitd are, of course, linked to financid marketswith their large risks and uncertainties
We know much less about the modeling of financid markets, in particular internationd financid markets,
once they deviate from the fundamentas given by the demand for, and the supply of, red capitd. We
have some theoretical models of bubbles, but we are far from a understanding, not to speak about mod-
eling, of how financid market shocks are transmitted through the globa economy. One might argue, that
the effect of globa aging is on red capita only, Snce demographic change is a dow and steady devel-
opment. This is the basc assumption when OLG models are used to predict future capitd flows and
rates of return. One may aso argue that the increasing reliance on caaita markets through private pen
son may increaese the potentia for nervous reactions, sparking financia crises more often in aglobaized
and aging world than in the previous decades with segregated financid markets and little leverage of
pension funds. Case study type of research on the behavior of pension funds in critica Stuations may be
important to identify mechanism that sabilize financid markets and ultimately strengthen confidence in
funded pensons.

schemes for the United Kingdom and Germany. Kotlikoff (2000) provides an overview of earlier applications of over-
lapping generationsmodels.



In the sequel of this section, we focus on five important capital market questions about globa ajing
which would benefit from more research but where we have dready some interesting quditative (and

sometimes even quantitative) results.
5.1 The supply of savings

Does globa aging decrease the supply of globa capita? Theoreticd arguments that establish this link
build on the well-known life-cycle theory of consumption and savings by Modigliani, Ando and Brum
berg (Modigliani and Brumberg, 1954; Ando and Modigliani, 1963). The aggregetion of individual, co-
hort- gpedific life- cycle savings profiles leads to a decrease of naiona saving rates in an aging economy.
In a generd equilibrium modd of forward-looking individuas, it is not only the current demographic
sructure that dters the time path of aggregate savings, but aso future demographic developments. There
are two main channdls for effects of demographic change on domestic capital formation. First, decress:
ing labor supply reduces demand for investment goods since less capita is needed. Second, in a closed
economy, a decline in nationd savings leads to a decline in investment by definition. In an open econt
omy, the link between these two aggregates is broken to the extent that capitd is internationdly mobile.

While the theory is straightforward, it is less clear to which extent the stylized microeconomic savings
theory by Modigliani applies to redity. Figure 16 shows German saving rates by age (corrected for co-
hort effects). While we recognize the hump-shape predicted by Modigliani, we do not observe any dis
saving in old age.



Figure 16: Age-specific saving rates (cohort corrected)
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This sheds congderable doubt on the redism of predictions based on the smple life cycle hypothess.
Such pedictions are likely to overestimate the decline of saving rates if the true saving behavior looks
more like figure 16. We do not know much, however, aout how the current saving behavior might
changein the face of globd aging. In particular, pension reform away from pay-as-you-go- financed pent
sons towards funded pensions might change saving behavior because it revives the retirement saving
motive. To understand this, we need cross-nationd studies on saving behavior, snce only internationd

comparisons provide the policy variation needed for such andysis.

The potentid power of such studies can be seen in figure 17 which shows, by age group, median saving
rates in France, Germany, Itay and the Netherlands. They are based on a comparable longitudind frame-
work, represent life-cycle saving purged from cohort effects, and employ comparable variable definitions
and data sources as part of the Internationd Saving Comparisons Project (Borsch Supan, 2001).
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Figure 17: Age-specific saving rates (cohort corrected)
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Sour ces. France: Fdl, Loisy, and Talon (2001); Germany: Borsch-Supan, Reil-Held, Rodepeter, Schnabel, and Winter
(2001); Italy: Brugiavini and Padula (2001); Netherlands: Alessie and Kapteyn (2001).

The saving profiles in France, Garmany and Itay are rather flat and show no dissaving in old age. One
possible explanation is thet the high replacement rates of the public penson sysems in these countries have
made private retirement income largdy unnecessary.® If other saving motives, such as precaution and
intergenerationd transfers, are more important than retirement saving, age-saving profiles are likely to be
much flatter than under the textbook life-cycde hypotheses which predicts saving in young and dissaving in
old age. This explanation is in line with the work by Jappdli and Modigliani (1998) who argue thet the main
mechanism for “retirement saving” in Italy isthe PAY G sysem. While we lack the most gppropriate coun
terfactud — French, German and Itdian data from times when these countries had no PAY G systems —
figure 17 depicts the case of the Netherlands which have, as opposed to France, Germany and Itdy, only a
amd| base penson provided by their PAY G public penson system. All additiond retirement income in the
Netherlands has to be provided by (mandatory) savings plans, commonly provided through occupationdl

® See Boeri, Bérsch-Supan and Tabellini (2001) for acomparison of replacement rates.



pension plans. Rgure 17 shows that the median Dutch household has a much more pronounced hump-
shaped life-cyde savings profile than the median French, German and Itaian households, and it exhibits
dissaving among the ederly as they draw down their mandeatory saving accounts.

This cross-nationad microeconomic evidence suggests that the caxsumptionrsmoothing mechanism en
ployed in the OLG modd may be a quite gppropriate prediction device. A penson reform towards a mullti-
pillar system with a subgantia portion of funded retirement income will revive the retirement motive for
saving in France, Germany and Itdy. In fact, these systems will look very smilar to the current Dutch sys
tem. Hence, it islikely thet saving rates among the young will increase (to accumulate retirement savings),
and saving rates among the dderly will decline sharply (because they will dissolve thar retirement saw-
ings).”

Empiricd evidence on how demographic change has affected saving behavior across countriesin the
past is reviewed by Poterba (2001). Following earlier work by Higgins (1998) and others, Lihrmann
(2002) investigates whether demographic factors have influenced internationd capitd flowsin the past.
She uses a broad panel of 141 countries that covers the period 1960-1997 to investigate the effects of
demographics on internationa capital flows. She confirms that cross-country capitd flows are indeed
influenced by demographic variables. While this has been shown in other studies before, she can dso
show that relative differences in the age structure across courtries are the most important determinants of
capita flows. Moreover, as Lihrmann (2002) shows, future changesin the age structure of countries are
important determinants of current saving and investment decisons, a finding that confirms forward
looking household behavior.

The effects of internationd diversfication on savings behavior and its interaction with penson reforms
receive rgpidly increasing attention as the pension reform debate progresses. Deardorff (1985) contains
an early andysis, and Reisen (2000) provides a comprehengve overview of these issues. Reisen argues

strongly that there are pension-improving benefits of globa asset divergficaion. In atheoretical paper,

7 Portfolio composition is aso likely to change under such a shift, see section 5.3.



Pemberton (1999) highlights the importance of internationa externalities caused by the effects of rationd
pension and savings policies on the world interest rate. Pemberton (2000) goes a step further and shows
that an intergenerationa Pareto improvement through coordinated pension reforms is possible.

Sophigticated OLG models are in principle able to predict many of the above effects, dthough they are—
so far —not correctly taking the risks and uncertainties into account which generate precautionary savings.
The modds mainly capture savings accumulated for long-run consumption smoathing, especidly for retire-
ment. Fgure 18 shows the output of such amodd (Borsch-Supan, Ludwig and Winter, 2004) for Germany
as part of an EU and an OECD-wide open capitd market. We digolay sx variants. In order to show the
effect of globd capitd markets, the three lines in each figure represent the case of Germany as a closed
economy, a twao-region world congsting of Germany and the other EU countries with free capita mohility
between the two regions, and a two-region world extended to al OECD countries. In order to separate the
direct effect of population aging and the additiond effects of penson reform, we present dl projections
under the traditional PAY G system and then show the additiond (differentid) effect of a pensgon reform
that induces a subgtantia extent of pre-funding by freezing the contribution rete to the PAY G pillar. Inan
OLG modd, pre-funding will heppen automaticaly through the consumption smoaothing mechanism. The
trangtion process eventudly leads to a state in which about one third of retirement incomewill comefrom

the funded pillar.



Figure 18: Projections of the German aggregate saving rate under alternative pension systems
and capital mobility scenarios
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Notes: Thisfigure shows projections of the aggregate savings of German households as a percentage of GNP. Pen-
sion reform only in Germany. Germany: Germany as a closed economy, EU: perfect capital mobility in the EU area,
OECD: perfect capital mobility in the OECD area.

Source: Own calculations, based on demographic projections of the United Nations (2000) and age and gender-
specific labor force participation rates by the OECD (2002).

The aggregate saving rate decreases throughout the entire observation period in al capital mobility sce-
narios since the baby boom generation decumulates assets. When the aging problem peaksin Germany
around 2035-2040, the saving rate reachesiits trough. The decrease of the savings rate caused by popu
lation aging — the difference between the value in 2000 and the minimum reached in 2035-2040 — is
about 5 percentage points in the closed-economy and EU 14 scenarios and 4.7 percentage pointsif we
dlow for capita mobility within the OECD. The projected aggregate saving rates under a fundamenta
penson reform are subgtantialy higher and the effect of a penson reform is stronger in the two opent
economy scenarios. An increase in retiona savings leads to an increase in the capital stock and thereby
to adecrease in the rate of return to capital which then crowds out further savings. In the open-economy
scenarios, subgtantidly more savings is generated since — as we show below — the rate of return de-

creases by much less.



These projections show that optima  life-cycle behavior generates additiona saving under a fundamenta
pension reform — in our modd, it is not the case that additiond retirement saving induced by a pension
reform crowds out other saving totdly, as often claimed. Some crowding out does take place. Our pro-
jections indicate a subgtitution of about one third, leaving two thirds to new saving. The extent of crowd-
ing out is of course very important to understand in order to estimate future globa capital supply. Inter-
national comparisons such as illugrated in Figure 17 provide the necessary policy variaion and are
therefore important research tools in order to better understand the crowding out of private savings by
public programs.

5.2 Asset meltdown?

Severd articles in the popular press have attributed recent rises in stock market prices to population
aging and raised the fear that an asset market melt-down might occur when the baby boom generation
decumulates its assets. In the academic literature, there is no consensus on the asset market melt-down
hypothesis (see eg. Poterba, 2001; Abel, 2001; and Brooks, 2002). According to our view, closed
economy modes conventionaly used in the academic literature miss the inportant fact of internationd
capital flows under globa aging. Because of internationd diversfication, the met-down of the asset mar-
ket is lower than predicted by closed-economy versions of conventiond OLG modds. Borsch Supan
Ludwig and Winter (2004) show that the decrease in the rate of return which results from both popula:
tion aging and moving towards pre-funded pensions is modest, approximately 1.4 percentage points
once we assume a closed economy. The return on capitd can be improved by internationd diversfica:
tion, that is, by investing penson savings in countries with a more favorable demographic trangtion path
than Germany.



Figure 19: Projections of the rate of return to capital under alternative pension systems and
capital mobility scenarios

Pre-2002 pension systems After fundamental pension reform
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Notes: This figure shows projections of the rate of return to capital. Pension reform only in Germany. Germany: Ger-
many as a closed economy, EU: perfect capital mobility in the EU area, OECD: perfect capital mobility in the OECD
area.

Source: Own calculations, based on demographic projections of the United Nations (2000) and age and gender-
specific labor force participation rates by the OECD (2002)

The left pane shows that a decrease in the rate of return on capitd is evident for both the closed
economy and the two open-economy scenarios. However, the decrease is much less than often claimed
in the public debate. Even in the closed-economy case, a decrease of the rate of return of about 1.4
percentage points - as measured by the difference between the rate of return in 2000 and the minimum
for the period 2030-2040 —is much less than often clamed in the public debate. Moreover, it is gppar-
ent that cdlosed-economy models overestimate this reduction of the rate of return: its projected decrease
is only about 1 percentage point for both capital mobility scenarios. In absolute terms, thisis not avery
large difference (even though the compound effect, over two or three decades, of even such asmall dif-

ference matters when it comes to analyzing funded pension systems).

The beneficid effects of openness to internationa capitad markets become much more evident when we
andyze the effects of afundamenta pension reform. If afundamenta pension reform was implemented in
Germany and if Germany was a closed economy, then the additional decrease of the rate of return to

capitd would be about 0.8 percentage points. But as the right panel shows, there is virtualy no differ-
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ence of the rate of return between the two pension sysem scenarios if capitd is freely mobile within the
OECD. In the intermediate case, when capitad mohility is restricted to the EU area, the decrease would
only be around 0.2 percentage points.

This interaction between globd aging and penson reform is an important finding. It suggests that house-
hold savings induced by a fundamenta pension reform should be invested internationdly, not only for
reasons of risk diversfication (which of course are not present in our deterministic modd), but aso for
the sake of higher returns that are available in other countries with different aging processes and more
favorable capita/labor ratios. Our results dso confirm our earlier claim that the most important beneficiad
effects of capita mobility do aready show up under very modest capital mobility scenarios. Indeed,
there is dmost no difference between the OECD scenario and a scenario where we alow for perfect

cgpitd mobility in the entire world (results are not shown).

5.3 Portfalio choice and differential rates of return

It isunlikely that dl assats are equdly affected by globa aging. In addition to the internationa differences
in domestic returns, to be equaized by internationd capitd flows as discussed in next section, it islikey
that the demand for safe assets will increase rative to risky assets, Smply because an older population
tendsto prefer safe assets because they have lesstime left to compensate for economic shocks.

The development of models which are able to generate robust predictions of portfolio choice and differ-
entid rates of return is dill in its infancy. A mgor obstacle is the less than perfect understanding of the
equity premium puzzle, and the difficulties in modding dynamic portfolio choice over the life cyde
(,Consumption Capital Asset Pricing Modd“, GCAPM; Lucas, 1978). Modern versons of these
models (Bodie, Merton und Samuelson, 1992; Campbell und Viceira, 2002) are mathematically compli-
cated but nevertheless il fairly smplistic in their underlying economics and do not yield robust predic-
tions i.e, amdl changes in the underlying assumptions cregte large deviations in the predicted outcomes.
Brooks (2003) uses a very smplified verson of such modds to predict a population aging-induced in
crease in the difference between the returns to safe and risky assets.



To be redidtic, these models need to solve the “equity premium puzzl€’, i.e., alarger return difference
between safe and risky assets than warranted under smple models of risk averson (Mehra und Pres
cott; 1985). One method, due to Constantidines, Donaldson und Mehra (2002), imposes credit restric-
tions (in form of a fixed percentage of household disposable income). Following this approach, Borsch
Supan, Ludwig and Sommer (2003) embed a cdibrated dynamic portfolio choice modd into an over-
lapping generations modd in order to differentiate the results discussed in the preceding subsection (see
figure 19) by safe and risky assets. Figure 20 summarizes the main results,

Figure 20: Projections of the rate of return: riskiness
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The risk-free rate is predicted to decrease rlatively sharply during the next 25 years from 3.3 percent to
alittle above 1.8 percent in the year 2027. This decline is much stronger than the decrease in the rate of
return of stocks (7.6 to 6.8 percent). After 2027, the rate for safe assets increases again, while the rate
for socks remains essentidly stable. The equity premium increases until 2025 to about 70 basis points.
This effect, however, is only temporary. The equity premium goes back to the pre-aging figures to the
extent by which the baby boomers convert their safe assets into consumption.



These results are to be taken with caution; they are more quditative than quantitative projections. Figure
21 shows their large sengitivity to assumptions about the underlying exogenous growth rate on the OLG
model. The results are equaly senstive to specifications of the extent of aedit rationing, generating the
equity premium puzzle mechaniam. The internationd perspective is sill missng in this modd. Obvioudy,
more research is needed to truly understand how the rates of return of safe and risky assets are affected

by global agng.

Figure 21: Projections of the rate of return: sensitivity
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5.4 International capital flows

It iswdl known that within each country, demographic change dters the time path of aggregate savings,
even more S0 in countries where fundamenta pension reforms — that is, a shift towards more pre-funding
— are implemented (Borsch-Supan 1996; Reisen, 2000). To the extent that capitd isinternationdly mo-
bile, population aging will induce capital flows between countries. Figure 22 shows net capita exports of



different regions within the OECD as a percentage of GDP. As the left pand indicates, ainternationa
OLG modd is adle to generate capitd flows of the correct sgn not only for Germany, but adso for the
other world regions, especidly the United States and Japan. As mentioned before, levels are however
overesimated. Given that the US will continue to have a younger population than other regions, it will
aso continue to be a capitd import country. For Japan the opposite holds.

Figure 22: Projections of net capital exports of the OECD area under the assumption of per-
fect capital mobility within the OECD

Pre-2002 pension systems After fundamental pension reform

Notes: Thisfigure shows projections of net capital exports of the respective region as a percentage of GDP under the
assumption of perfect capital mobility within the OECD. Pension reform only in Germany. EU 14: all countries of the
European Union except Germany. OECD 12: all OECD countries except for the countries of the European Union, Japan
and the United States.

Source: Own calculations, based on demographic projections of the United Nations (2000) and age and gender-specific
labor force participation rates by the OECD (2002).

Figure 22 dso shows how closely related the swings of cepitd exports are to the differentiad demo-
graphic processes. For example, the swings of Japanese capita exports are exactly opposite to the
swings of German exports — just as the aggregate employment ratio. Also, while the OECD 13 is the
youngest areq, in rdative terms, it is severely affected by aging. Accordingly, capita imports of this re-

gion decrease until the current account even becomes postive. Under a fundamental pension reform,
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German capita exports increase substantially and crowd out capital exports of al other world regions by
about 0.8 percentage pointsin each country until 2050.

For quantitative projections of internationd capital flows induced by population aging, the degree of
cgpital mohility is crucid. This is an important research area for globa aging. OLG modds like those
which produced figures 18-22 assume perfect capitd mobility. This is a reasonable assumption within
the euro zone. However, capitd flows elsawhere are probably overesimaed because many important
fectors that drive internationa capita flows like capita market frictions, capita market risk, home bias,
and differentia capitd income taxation are ignored.

There has been no shortage of research on this issue since the famous puzzle of Feldstein and Horioka
(1980).2 In their origina contribution, Feldstein and Horioka have shown that nationd saving and i+
vestment rates are highly correated in virtudly al OECD countries. While the coefficient has falen over
time, it is till remarkably high. These findings have been interpreted as an indication thet capitd isimper-
fectly mobile. However, there is no lack of aternative explanations for the observed correlation (see e.g.
Baxter and Crucini, 1993; Taylor, 1994; Obstfeld and Rogoff, 1996; Obstfeld and Rogoff, 2000).

Even if capitd is fully mohile, this does not necessarily imply that households do actudly dversfy ther
portfolios optimdly. There is a large empiricd literature on *home bias in internationd portfolio choice
(e.g., French and Poterba, 1991), and it is not yet fully understood why households do not optimaly
diversfy ther portfolios across countries. Portes and Rey (1999) suggest that information asymmetries
across countries are amajor source of home bias effects and that capita flows are affected by both geo-
graphic and informational proximity. Applied to penson reform policies, this literature suggests thet
households might be more willing to invest ther retirement savings in ‘smilar’ countries such as the EU
or OECD countries than in, say, developing countries.

5.5 Feedback effectsthrough corporate gover nance

® See Obstfeld and Rogoff (1996) and Coakley, Kulasi, and Smith (1998) for recent surveys.
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There are potentidly important feedback effects of globa aging on growth through capita market per-
formance. Populaion aging is precipitating penson reform and with it the nature of capitd marketsin cont
tinenta Europe. It is forcing the younger generdtion to provide more retirement income through own pri-
vae saving. The markets for retirement savings are therefore growing in Sze, and active indtitutiona

investors are becoming more important as intermediaries. An impartant and Hill very controversd
research question is to which extent population aging and pensgon reform, via a change in the savings be-
havior and portfolio compostion of households, and via srengthening capitd dlocation and corporate
governance through ective inditutiond investors, are likely to have important and beneficid sde effectson
productivity and growth.

This topic is controversid, not the least because it is till open which form of corporate governance works
begt in the long run. It is an important topic because improved corporate governance might offset some of
the negative macroeconomic implications of aging.

To see the drategic importance d thistopic, it is helpful to sart with three observations. France, Germany
and Itay, the three largest economies in continental Europe, have large pay-as-you-go public pendon sys
tems which face savere problems due to population aging. At the very same time, these countries have thin
cgpitd markets. They are thin in the sense that only few households own and control productive capita

(ether directly or via investment and pension funds). French, German and Itdian savers hold a congder-
able smdler shere of stocks than households in the Netherlands, the United Kingdom and the United

Sates. As a result, sock market capitdization is low in these three countries, and inditutiond investors
such as pension funds play only aminor role in household saving, seetable 1.



Table 1. Capital marketsin countrieswith pay-as-you-go and funded pensions systems

Pay-as-you-go systems

Partially funded systems

Year France Germany Italy Netherlands UK us

Stock market capitalization 1995 32.6 239 193 72.1 121.6 95.2
(% of GDP) " 1998 68.1 50.9 475 1535 168.2 144.9

2000 111.8 67.6 72.3 174.3 183.8 153.3
Assets held by ingtitutional 1995 o 45.3 32.0 154.5 164.0 151.9
investors (% of GDP) * 198 1073 661 796 1932 2036 192
Assetsheld by pension funds 1998 5 5 58 38 37
(% of total assets of ingtitu-
tional investors) ©
Assets held by pension funds 1995 65.3 39.0 352.1 759.7 4,259.5
(billion USD) = 1998 695 374 3230 11365 7,616
Pension fund investment 1995 18 5.6 0.8 355 22.3 23.4
(% of housshold wealth) © 15 5.2 12 37.7 221 238

Sour ces: @) Deutsches Aktieninstitut (2002); b) OECD (2001); c) OECD (2000); d) Babeau and Sbano (2003).

Sacond, France, Germany and Itdy have, in comparison to the United States, poor capita performance as

measured by aggregate capital productivity and various aggregate rates of return. While internationd com

parisons of these gatistics are not Sraightfaward, the exiging evidence summarized in teble 2 yidds a

clear picture backed up by microeconomic evidence. Firmsin France, Germany and Itay have substantidly

lower capitd productivity and return on investment than U.S. companies achieve. Relative to the United

States, financid underperfarmance is aso corrdated with lower levels of total factor productivity. Many

authors clam that an important cause for this underperformance is weak corporate governance (see, eg.,

Wenger and Kaserer, 1998; Borsch-Supan, 1998; Mudler and Y urtaglu, 2000).



Table 2: Capital performance relative to the United States

France Germany Italy
Aggregate return on investment * 7 61 50
Mean return on investment (firm sample) ° 73 72 57
Market sector capital productivity © 72 67
Total factor productivity® 82 81 84

Note: All figures are expressed as a percentage of the corresponding U.S. value.
Sour ces: @) Mueller and Y urtoglu (2000), Table 2. b) ditto, Table 4. c) Bérsch-Supan (1998), Table 3.
d) Hall and Jones (1996), Table 9.

The rdationships between these three observations (large PAY G sysems, thin capitd markets, and low
cgpitd productivity) are not well undersood. A clear line of argument can be developed dong the following
two steps. Frs, population aging will change households saving behavior because the interrdl rate of re-
turn generated by the pay-as-you-go penson systems will decrease, making own savings as a vehicle for
retirement income both more necessary and attractive. In many countries, such as France, Itdy, and Ger-
many, population aging makes fundamenta reform of public penson systems a top priority, strengthening
own savings for retirement. Even if no additiond savings were created in the aggregate, a larger share of
savings will be devoted to retirement and flow through traded shares and bonds, intermediated by ingtitu-
tiond investors.

Second, the resulting larger share of intermediated capita will cregte thick-market externdities and there-
fore increase productivity and growth. We are not the firgt to argue that the development of financid mar-
kets is an important factor in explaining the sources of productivity and economic growth, but the link to
pension systems and pension reform is much less developed.® In addition, there is some preliminary micro-
economic evidence based on newly assembled firm data in Germany and Great Britain which shows that
actively managed invesment by ingtitutiond investors enhances corporate governance and through this

% See Levine (1997) for an extensive review of this literature. K ke (2002) reviews the peculiarities of a bank-based
system such asin Germany. Borsch-Supan, Koke and Winter (2004) provide aliterature survey tailored to the link
between pension reform and capital market performance.



channd increases productivity and growth (Koke and Rennerod, 2003; Borsch-Supan, Koke and Winter,
2004).

Research on these complex issues has not yet come far and enthusiasm for capita market related research
has declined. The stock market crigs after the bubble burst and the ENRON scandd have cast grave
doubts on cepita market performance everywhere, incdluding the United States. Moreover, evidence on
firm performance in fundamentdly different indtitutional settings is scarce, and establishing causdity to
explain observed differences is difficult. Nonetheless, capital markets will become ever more important as
our populations age Since capita has to subgtitute for increasingly scarce labor. Moreover, differentia cag-
ta performance has important implications for globa capital movements and the &bility to cope with globd
aging.

5. Summary and Conclusions

Globa aging will affect labor, product and capita marketsin fundamenta ways which will change the
growth path of GDP and the wedlth of nations. We understand the basic mechaniams behind these
changes, are able to trace some of the complex feedback effectsin generd equilibrium, and have some
rough idess of the magnitudesinvolved. There is, however, asthis paper has shown, still ample room to
improve our current knowledge about feedback effects and to generate more precise quantificaions.

Public policy can influence these [abor, product and capital market changes essentidly only on amicro-
economic level — mogt directly by adapting the labor market to a situation in which labor is becoming
increasingly scarce which dows down the economy. The main policy toolsin order to utilize labor re-

serves are retirement and education policies.

Capitd markets can diversfy the risks generated by labor scarcity. They are therefore strategic markets
inaglobdly aging world. The supply of capitd is directly influenced by pension policies that foster sav-
ings. However, we do not fully understand the interactions between pension policy and economic
growth. Policies such as prefunding and privatization gppear to have significant Sde effects on the growth
rate which are particularly welcome in times of globd aging.



Theinternationd transmission mechaniams that generate the hdpful effects of diversficationdo not work
smoothly. Understanding thefrictions to the free flow of capitd, the sources of instability in globd finan-
cid markets, and the kind of policiesthat are gppropriate to reduce frictions and ingtability, is an impor-
tant and highly policy rdevant research areafor globd aging.
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