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Preface

Just as one might be inclined to think that everything about demographic
change has been already said and heard, a new dimension opens up. In
fact, this is what makes the topic so fascinating. There is nothing trivial
any longer about children, families, age, and care.

Europe is undergoing profound demographic change. Each generation
of children is quantitatively smaller than that of their parents; the propor-
tion of children and adolescents among the population is becoming smaller
and smaller, while that of the elderly is growing inexorably. Fewer and
fewer people are marrying; more and more marriages are failing. Many ar-
eas of our society are affected by this; just think about the challenges faced
by the social security systems as a result of demographic ageing. Politi-
cians and society are forced to adjust to demographic change. Many people
in Europe are concerned about these changes and are looking to politicians
and researchers for solutions.

Predictions are never easy, especially not about the future. Demographic
indicators are among the safest guidelines into the unknown. Children un-
born today will certainly not contribute to social systems during the next
years and will not pay back debt accumulated by previous generations. Not
many politicians dare to negate the fact that this is about the future of our
society. The media have contributed heavily to a general feeling that some-
thing has to be done. However, what exactly should be done is widely dis-
puted.

Should we sit and wait, while we sip drinks and listen to music in the
vain hope that time will tell? Should we be even happy that nature makes a
mighty comeback to some eastern parts of Germany, with a wolf or two in
between? What seems to be so bad about living in a land less crowded and
less polluted? Or is the entire demography discussion a clever plot by the
ruling classes to hide their ambition to increase their share of the pie and
cut back on social expenditures, as some allege?

Good scientific analysis is crucial in order to dispel illusions or misrep-
resentations and refute outright wrong conclusions. This book is a mile-
stone in getting things right. German scientists have contributed excellent
pieces of insight. Readers — specialists and the general public alike — will
benefit from sound research and results grounded in real data.
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The results of expert studies, supported by the Robert Bosch Stiftung,
such as the Population Policy Acceptance Study or the Gender and Gen-
erations Survey, reflect fundamental transformations. On the one side, we
have globalization and the need to become flexible, and on the other side
citizens who wish to remain anchored in their local environment and tradi-
tional values.

As a consequence of demographic change, Europe is ageing rapidly,
both in absolute terms and in relation to a dramatically falling fertility. Al-
though longer life expectancy is a gain for the individual, it leads at socie-
tal level to major problems which cannot be solved within the established
structures.

If “fear of the future” is specified as a reason for a life without children,
this means that the foundation for fresh optimism must be created if fertil-
ity should not fall further. This is all the more important given that choos-
ing to have children is a long-term, irrevocable decision based on confi-
dence in future life course.

At the same time, the findings show that there is a need for greater ef-
forts to convince young people to start a family earlier. Surveys also show
a general desire for greater flexibility in individual life planning and for
more efficient use of financial resources.

There is a divergence of answers in Europe to the question of what gov-
ernments need to address. It is primarily the State which is considered to
be responsible for providing health and work for young people. Not many
are aware of the fact that the state profits more from children than vice
versa.

Under the current German tax-transfer system, a child born today that
turns out to be an average individual in each relevant respect creates a
benefit — or positive fiscal externality — over the entire life-span of nearly
77.000 Euro, as a study conducted by Ifo Institute in Munich has shown. It
means that whereas costs for children are borne by their parents, benefits
are bagged — or socialized if you will — by the state.

The current German fiscal system induces a continuous intergenera-
tional redistribution from young and future age cohorts to older cohorts.
Within a given generation, this also implies a redistribution between fami-
lies with an average or higher number of children to those who have fewer
children or no children at all. This can not stand. It is not only unjust, it is
myopic in the true sense of the word.

It is also proof that absolute reliance on the State would be misleading
and has to decrease. A new discussion about what small entities can ac-
complish in reaction to demographic challenges is urgently needed. I do
not argue for the state being left out, indeed it has tasks to accomplish that
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nobody else can do, only to expect everything emanating from it would be
fooling oneself.

Although the ageing processes which are underway are considered to be
a negative trend, the contribution made to society by the elderly is posi-
tively perceived. This approval must however lead to greater willingness to
care for the elderly in the sense of generational solidarity. Although there
is a general willingness on the part of Germans to work longer in future,
assurances that there is an individual willingness to act accordingly can not
be given.

It is still not generally accepted that we should be making better use of
the capacities of women and men in family and job. Ideological blinders
are inhibiting some political parties from seeing the obvious. Traditions are
hard to change in some cases, least of all when they seem to be God-given.
Germany offers many different ways of life. The eastern territory of the
former German Democratic Republic is much more mirroring the Scandi-
navian way-of-life in its flexibility and emancipation of women, while
western and southern Germany is still changing.

Some parts of Germany offer a rare chance to see today developments
that will encompass other parts of Europe tomorrow. The economy is more
and more based on knowledge and innovation. Therefore qualified, mobile
workers with higher education are needed. Skilled workers use the free
European labor market to look for better positions. The general numbers of
these people is declining.

This will result in a fierce competition among the European regions for
the best workers. While economically strong regions will attract the quali-
fied, peripheral, economically weak regions will be losing out. In addition
to the movement of the young and qualified workers, well off old people
prefer to settle in the same regions that are attractive to the skilled profes-
sionals.

Especially poor, less educated and less mobile people are left behind in
rural peripheral areas. The competition among the regions creates losers
and winners. Regarding the low fertility rate, the loss of human capital in
certain regional will be irreversible, because the losses cannot be compen-
sated by a high number of newborns.

In the future, business might avoid these areas. Even if a low wage level
is seen as an advantage, companies need motivated and qualified workers,
which are increasingly hard to find. Economically weak regions may lose
contact to centers of growth forever.

Many regions suffer from a high unemployment rate. Labor intensive
production is more and more transferred to low income countries. For
these states this is a chance to participate in the economic development of
Europe. For the “old” member states, such as Germany, this development
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is a burden to the social security systems, especially because it puts many
low qualified immigrants out of work. In Germany the unemployment rate
of people with a migration background is twice as high as among the long-
rooted German population.

Due to the fact that first-generation migrants have a higher fertility than
the locals, the number of people with immigration background would rise
even without further immigration. As long as these people are disadvan-
taged on the labor market and in the education system, a clash of cultures
is in the range of the possible.

The percentage of foreign migrants differs highly in European regions.
In central Portugal or in north-eastern Italy only one percent of the popula-
tion has a foreign citizenship. In the German state of Hesse 12 percent and
in the French region of Ile de France 13 percent of the entire population
have foreign passports. The integration and education of these immigrants
and their children is one of the biggest challenges for the community.

The Robert Bosch Foundation has brought forward projects in all fields
mentioned above — education, family and demographic change, age and
care, migration and integration. Fostering awareness, research into new
ventures, bringing people together, create fresh thinking and ultimately
lead to new ways of action will guide us in the years ahead. Demography
will be an overarching theme, connecting and uniting seemingly unrelated
topics. Seeing the past and the present can help one envision alternative fu-
tures. It is our responsibility to influence developments.

I would like to thank all who have participated in the book for their
valuable work.

Ingrid Hamm, Robert Bosch Foundation
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Consequences of Demographic Change in
Germany: An Introduction

Helmut Seitz, Martin Werding

1 Motivation for this Book

Demographic change as it is nowadays observed in many developed coun-
tries is largely unprecedented. There are thus certain limitations to system-
atically analyzing its economic and fiscal consequences, which is the com-
mon task of the contributions collected in this volume, using Germany as
an illustrative example. Hard, backward-looking empirical evidence on
this issue is necessarily lacking. All that remains to be brought forth are
theory-based predictions and projections. Yet, like the set of institutions
that will be affected by demographic change, and will also shape how its
impact is working its way through the economy and fiscal system of a
given country, most of the theoretical models that can be applied in this
area have been devised under the conditions of growing populations with a
relatively stable age composition. Therefore, conventional economic wis-
dom may fail to fully capture the numerous channels through which the ef-
fects of demographic change will eventually spread out.

Important questions that are to be addressed in this book are therefore
still unsettled, or cannot be answered in an unambiguous way. Yet, there is
a growing body of established knowledge about the consequences of
demographic change in many areas that are vital for economic develop-
ment and public policy in all the countries affected. About two decades of
research have resolved at least some of the ambiguities involved and have
unearthed new, more specific questions that are a bit further down to road
toward understanding the economic, political and social challenges ahead,
now that the on-going changes in population size and structure will soon
enter an acute phase. In any case, substantial insights can be provided to
inform today’s policy-makers what they could do, and what they should
not do, in the light of current demographic prospects.
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When compared to other countries, demographic change in Germany is
particularly severe. By international standards, the German baby boom was
rather late, peaking in the mid-1960s, and also weak. On the other hand,
the subsequent decline in fertility was fast and very pronounced. For more
than three decades now, the country has had one of the lowest fertility
rates in the industrialized world. At the same time, life expectancy in Ger-
many has increased, and continues to do so, quite as much as it does else-
where. As a result, a massive change in the age structure of the German
population is already under way that will become fully visible in the period
between 2015 and 2035. Unlike many other countries, Germany is actually
faced with the prospects of a declining population and, with even higher
certainty, a shrinking labor force, processes that will start from now on and
probably last until 2050 and even beyond.

For this reason, Germany offers an important case study that can be
used to illustrate the consequences of demographic change in developed
countries in general. As the country is currently one of the largest econo-
mies in the OECD world and the largest within the EU, its case may also
be interesting in itself, not only from a German perspective but also for an
international audience. Drawing on research done all over the world, the
present volume is meant to provide an up-to-date reader on the present
state of knowledge regarding how Germany with its particular institutional
setting — labor market institutions and other regulation, fiscal federalism
and large, unfunded social insurance schemes — will be affected by demo-
graphic change alongside its many dimensions.

The idea for preparing this book emerged when several of the authors
got together on the occasion of a parliamentary hearing regarding the con-
sequences of demographic change in their respective fields of expertise.
Over recent years, we have observed that there is growing concern about
this phenomenon in Germany, as it is elsewhere. Yet, reliable information
regarding its precise nature and foreseeable effects is still limited in a
greater public, even among political decision-makers at all levels of gov-
ernment and experts in the public administration or the business commu-
nity. Also, researchers located in other countries could benefit from in-
depth information regarding the consequences of demographic change in
Germany, just as we do from their work done at a national level. A com-
prehensive overview, covering relevant observations and state-of-the-art
conclusions on a carefully selected range of topical issues, could thus serve
a purpose in filling these gaps, for people inside Germany as well as for
outside observers.

We wish to thank the Robert Bosch Foundation for generously support-
ing the publication of this volume. We are also grateful to Martha Vrobel
who acted as an English language editor for some of the contributions and
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to Beatrice Scheubel who provided valuable help in finalizing the book
manuscript and preparing the index sections.

2 The Contributions: An Overview

We have defined a structure and sequence of topics to be covered in this
book with the intention to give a full account of what can be said, and what
is worth being said, about the economic and fiscal consequences of demo-
graphic change in Germany. Also, we invited leading experts in any of the
fields covered to contribute to this effort. As a result, the contributions col-
lected in this book span a broad array of relevant topics, starting from a
careful description of current demographic trends and prospects and then
discussing their impact on labor markets and aggregate growth, capital
markets and, specifically, housing markets, social insurance schemes pro-
viding for old age, health care, long-term care and unemployment, as well
as public budgets at all levels of government. As the fertility decline is a
relatively important driver of demographic change in Germany, and as the
political governance of long-term fiscal consolidation appears to be one of
the core challenges that arise, these two aspects are being dealt with in
specific contributions which round off the contents of this books.

With their initial review of “Demographic Change in Germany”, Char-
lotte Hohn, Ralf Mai and Frank Micheel of the Federal Institute for Popu-
lation Research (Bundesinstitut fiir Bevilkerungsforschung) are setting the
stage for all subsequent contributions. They describe in some detail how
past and current trends in fertility, mortality and international migration
combined to shaping the demographic development in Germany through-
out the 20™ century, especially since the post-war period, and how they af-
fect the prospects for future demographic change until 2050. As they see it,
the expected shrinkage and aging of the population living in Germany can
hardly be influenced for a period as long as until about 2030. For the more
remote future, a recovery of fertility rates would be more effective in re-
verting current demographic trends than a further increase in immigration
that has already been substantial in the past. They also comment on re-
gional aspects of population dynamics, since this turns out to be a relevant
sub-issue — mainly, but not only, because of German reunification — con-
cluding that regional disparities inside Germany are likely to grow over
time, above all through internal migration.

Willy Leibfritz and Werner Roeger who are working with the OECD
and the EU Commission, respectively, address the “Effects of Aging on
Labor Markets and Economic Growth”. They start with some clarifications
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regarding how considerable changes in population size and structure in a
given economy could affect labor-force participation, employment, pro-
ductivity and, in turn, economic growth both on per-capita terms and at an
aggregate level. They also review the recent growth performance of Ger-
many relative to the US and other developed countries and go on to present
current long-term growth scenarios for Germany that were prepared at ei-
ther of their institutions. Although a number of important uncertainties
arise, in particular regarding the impact of demographic change on aggre-
gate saving, capital formation and innovation, their common conclusion is
that, under its current institutional framework, GDP per capita in Germany
is restricted to grow at an average rate of about 1 to 1.5 per cent a year
over the next three to five decades in a meaningful “baseline” scenario,
substantially less than can be expected for the US and other European
countries, that is. They also look at the impact of potential policy changes,
mainly targeted at higher labor-force participation and a reduction in pen-
sion benefits, and argue that some improvements in projected per-capita
growth rates were feasible via these means, but that long-term growth
prospects for Germany are unlikely to become fundamentally better.

An in-depth discussion of “The Impact of Global Aging on Capital
Markets and Housing” is then provided by Axel Borsch-Supan, Director of
the Mannheim Research Institute of the Economics of Aging (MEA). In
particular, he takes up the fear of a large-scale “asset meltdown”, i.e., a
sharp drop in the value of financial assets and housing wealth in the course
of the simultaneous, but not entirely parallel, aging processes expected in
quite a number of developed countries. He uses a calibrated equilibrium
model of the German economy and major economies in other regions of
the world, all hit by demographic change in their domestic labor markets
and production sectors as is currently projected. Allowing for international
links through capital movements, he shows that the fear of an asset melt-
down is often exaggerated. Specifically, he investigates the consequences
of demographic change — taken in isolation or in conjunction with a pen-
sion reform that implies an increase in individual retirement savings — on
private savings and on the rate of return to productive capital. In the sce-
narios considered, the rate of return never falls by more than 160 basis
points, from 7.7 to about 6.1 percentage points, throughout the period until
2050. Most notably, international diversification through investment across
the EU or the entire OECD world, can reduce this impact even more.
Housing markets may be hit by a stronger asset meltdown. Yet, taking into
account potential increases in demand per capita, the effects again need not
be worrying. As an important aside, these results imply that building up
higher capital reserves for what is now age-related public expenditure, e.g.
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old-age pensions, may offer a viable strategy for coping with some of the
fiscal consequences of demographic change.

From a different angle, this point is further investigated by Martin Wer-
ding of the Ifo Institute for Economic Research in his contribution on “So-
cial Insurance: How to Pay for Pensions and Health Care?”” Building on
current policies that apply to all branches of the German social insurance
system and taking into account the impact of demographic change on the
number of contributors and on benefit take-up in these schemes, he pro-
vides long-term projections for the future financial viability of the single
branches and the overall system of social insurance in its present form. As
one might expect, the results point to strong increases in expenditure and
contribution rates of the public pension scheme and the public health in-
surance system, with health care being likely to create an even larger fiscal
risk in the long run. Cumulated social insurance contributions (employees’
plus employers’ share) could climb from a current 41.5% to no less than
59% of gross earnings until 2050. Using several concepts of measurement
that have been devised for this purpose, he demonstrates the non-sustain-
ability of this current-policy projection. Major options for reform are an
extension of the statutory retirement age, combined with other measures
geared at an increase in labor-force participation and employment, and a
redefinition of the public—private mix not only in the context of old-age
provision, but also in the areas of health care and long-term care.

Helmut Seitz of the University of Dresden then looks at “The Impact of
Demographic Change on Fiscal Policy in Germany”, paying particular at-
tention to the consequences for public budgets at all levels of government
— the federal level as well as the states and municipalities. He starts by pre-
senting the most important features of the German system of fiscal federal-
ism which determine potential channels for demographic change to affect
the public budgets at different levels of government. As the main analyti-
cal tool, he integrates age-cost profiles for all major categories of public
spending, differentiated by levels of government, into a simple model of
sustainable public finances, implying that the age-cost profiles are made
endogenous in the long run. He then presents empirical estimates of cur-
rent age-cost profiles and goes on to estimate the impact of demographic
change and a number of other factors upon primary expenditures at all
three levels of government. The results suggest that demographics will af-
fect public budgets significantly, albeit not dramatically. Neglecting eco-
nomic growth, behavioral changes and the effects of policy changes al-
ready enacted, per-capita spending may increase by about 2% until 2030
across all levels of government as a “pure demographic effect”. There
should thus be some leeway to accommodate this, plus part of the enor-
mous pressure arising in the German social insurance system, through ad-
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justments in fiscal policy as a whole. However, it also turns out that the
federal, state and local governments are affected quite differently. While
the federal government has to carry a significant demographic burden, sub-
national governments may effectively experience reductions in expendi-
ture. If the distribution of tax revenues across the three layers of govern-
ment is not adjusted within the next decades, the federal government may
therefore experience a relative loss in its room for maneuver.

In their contribution on “Education and Fertility in Germany”, Michaela
Kreyenfeld and Dirk Konietzka of the Max Planck Institute for Demo-
graphic Research provide an in-depth analysis of fertility behavior in Ger-
many, paying particular attention to the role of women’s education. Con-
sidering the strong reduction in fertility in Germany, both in terms of
annual “total fertility rates” and in terms of longitudinal measures of
“completed cohort fertility”, understanding this phenomenon appears to be
important in general. Furthermore, casual evidence suggests that fertility is
particularly low among women with higher education. The authors inves-
tigate this point using a representative household data set, carefully distin-
guishing between first births, second births and third or higher-order
births. In their empirical analysis, they control for a number of further de-
terminants, such as the mothers’ age at birth, her activity status, the educa-
tion of her partner, if any, or the sex of previous children. They show that
childlessness is indeed highest among women with a university degree, but
that this is predominantly true for older age cohorts. At the same time,
childlessness and a more limited number of higher-order births have be-
come a lot more wide-spread over time among women with lower levels of
education. When interpreting their findings, the authors argue that changes
in attitudes and aspirations of females, most notably their stronger labor-
market orientation, have played a major role in the fertility decline ob-
served all over the developed world, but that the way in which a given
country’s institutions are framing these changes do also matter. There are
thus good reasons why German policy-makers, with their current, renewed
interest in family policies, should think about the family model they want
to support through new instruments, also taking into account the interplay
between participation in educational systems, labor-force participation and
family formation.

“Perspectives for the Political Governance of Demographic Change” are
finally addressed more broadly by Johannes Meier, member of the execu-
tive board of the Bertelsmann Foundation. Against the background of a
shrinking and aging population, an increasing heterogeneity of living con-
ditions across the country, and changes in voting behavior and political
and societal participation that are hardly predictable, he identifies a num-
ber of governance challenges that are created through demographic change
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in Germany. As a core challenge, which also provides a perfect example of
the difficulties that arise, he then discusses the need for budget consolida-
tion in the face of the long-term effects of demographic change for the so-
cial security system, public debt and annual fiscal balances. Building on
the experience gathered in other countries, he specifically suggests meas-
ures aiming at higher transparency for the public, institutionalized forms of
policy advising and experts’ assessments of policy proposals with an eye
on the long-run consequences of today’s choices, and the installation of
fiscal rules with automated control mechanisms which constrain the annual
budgeting process and visibly sanction any failure on the commitments
that have been made.



Demographic Change in Germany

Charlotte Hohn, Ralf Mai, Frank Micheel

1 Addressing the Issue

In most developed countries two long-term demographic trends are ob-
served: below replacement fertility combined with rising life expectancy.
The consequence is a major demographic change with a shift of the age
composition: demographic aging. Demography is one of the few sciences
that are mainly focused on the future. On grounds of the long-term scale
and the inertia of demographic processes, demographers are able to project
future trends with a rather satisfying likelihood. The rapidly growing im-
portance of demographic analyses and projections comes from the notion
that aging societies will face increasing problems within the next decades.
Our purpose is first to show how the past developments of the demo-
graphic change affected the current size and age composition of the popu-
lation in Germany (Sect. 2). Second, we will present projections displaying
a shrinking and aging population. Scholars agree on the fact that once
demographic aging is in progress this trend cannot be reversed in the short
term by demographic instruments, such as higher fertility or larger flows
of international migration. However, in the long run the most important
factor to reverse future aging and shrinking of the population is a higher
fertility level (Sect. 3). Third, the regional patterns of demographic change
can differ substantially from those at the national level. Although aging
also results in severe problems at the national level (in systems financing
pensions, health and long-term care), many remaining policy issues (e.g.,
public finances of local and regional authorities, real estate, infrastructure,
schools, child care, health care or long term care facilities including quali-
fied personnel, etc.) can only be tackled at the regional or local level. Also,
population size is more relevant here than at the national level. Moreover,
internal migration may have a strong impact on population size and age
composition. For the future we expect increasing regional disparities in
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Germany: some regions will still grow whereas the majority will shrink.
Demographic aging will affect nearly all regions, but the degree of this
process will differ (Sect. 4). What can be done? If controlling demographic
development in short term is not possible, then reforms of political and so-
cial institutions are recommended (Sect. 5).

2 The Demographic Development in Germany

The aging of a population as a whole is a macro process and only partly
similar to individual aging. But whereas the steadily increasing life expec-
tancy (“individual aging”) is proof for a remarkable and desirable progress
of civilization, demographic aging leads to complex problems in several
policy fields (see above). The process evolves when the number and share
of elderly people rises. Aging is steered by biological, socio-economic, po-
litical and cultural factors on numerous levels.

In the face of the observed trends in developed countries demographic
aging currently seems to be the last stage in human demographic develop-
ment. However, intensity and consequences of this process may vary sig-
nificantly between nations or regions and are therefore subject to public
and political interest.

Demographers are eager to know which causes lead to the looming de-
crease and aging process of a population. Demographically, it is initiated
when fertility and/or mortality decline. Migration and the current age com-
position can enforce or weaken this process. Thus, a population is affected
in its size and structure by four components:

e The current, historically determined age composition;
e Fertility;

e Mortality;

e Migration (international and internal migration).

At the end of 2005 Germany had a population of 82.4 million inhabitants
(40.3 million men and 42.1 million women), a decrease of 62,900 people
since 2004. Around 65.7 million people were living in Western Germany,
16.7 million people in the Eastern part (including Berlin). There were
around 7.3 million foreigners living in Germany at this time, 8.8% of the
total population. 20.5 million persons were aged 60 years or older, almost
25% of the total population. The number of people aged 20 to 59 ac-
counted for 45.4 million, almost 55% of the total population. The popula-
tion aged less than 20 years was about 16.5 million in 2005, 20% of the to-
tal population (Statistisches Bundesamt 2006).
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2.1 Trends in Fertility

A well known indicator measuring fertility trends is the total fertility rate
(TFR). It can be interpreted as the average number of live births per
woman in a certain period, normally a year.! In most developed countries
the replacement of a generation requires a TFR of 2.1. Theoretically, this
“ideal number” would provide a constant population size in the long run as
well as a stable age composition with a sufficient number of people at em-
ployable age (not taking migration into account).

Today Germany is a low fertility country. This means that the TFR (at
1.3 in 2005) is remarkably below the replacement level. The replacement
level is not a constant but depends on the mortality level. In the last third
of the 19™ century the replacement fertility level was at around 3.5 chil-
dren per woman, mainly as a result of high infant mortality.

Let us have a look at Figure 1. It depicts the long-term decline of fertil-
ity in Germany, starting with a first fertility decline from the end of the
19™ century onward. A further observation is that there is considerable
fluctuation in the number of live births per woman, mainly due to great
crises (in particular, the two World Wars and the Great Depression in the
1920s/1930s): in bad times people decided to delay births, while there was
a catch up later when these awkward situations had cleared. Demographers
describe this phenomenon as a “timing effect”. It can also be observed in
other Western countries. After the Second World War the baby-boom from
the mid-fifties to the mid-sixties was the last fertility peak; in 1964 the
TFR accounted for 2.6 children. The main reasons for this baby-boom
were: high economic growth that provided a boost in economic wealth,
most men and women were married at this time (“golden age of mar-
riage”), and the social roles of husbands and wives in households were
more or less exactly defined (“male bread-winner model”). However, after
this period a sharp decrease of live births started, driven by major societal
changes (gender roles, individualization, variety of lifestyles, etc.), but also
by effective contraceptives.

' The correct description of this indicator is “the average number of children
each woman would have if the population’s age-specific fertility rates remained
constant” (Rowland 2003: 241). The reproductive life span of women is usually
defined as age 15 to 49.

2 In 1871/81 around one quarter of all new-born children did not survive the first
year of life. In 1949/51 this proportion went down to a level between 5% and
6% (Statistisches Bundesamt 2004b: 10).
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Fig. 1. Fertility trends in Germany: total fertility rates, 1871-2004

As a consequence, from the mid-1970s up to now the fertility rate re-
mained between 1.2 and 1.4 live births per woman. This fertility level
means that in the long run a generation replaces the previous generation at
about two thirds.

Several reasons can explain the continuing low fertility in (Western)
Germany during the last 30 years (Dorbritz and Schwarz 1996: 246pp):

Rising age at first marriage;

Rising age of mothers at first birth;

Increasing level of childlessness;

Social factors, e.g. lack of partnership, divorce or separation;

Economic pressure (unsatisfactory work-life-balance, especially for
women).

Fertility trends in Western Germany and the former German Democratic
Republic (GDR) are similar until the mid-1970s. In contrast to Western
politicians the East German government reacted to the fertility decline
with explicit pro-natalistic family policies, including gender-related meas-
ures and changes in labor-market conditions. They focused on monetary
incentives for early marriages and early first births, but women were also
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given a better chance of finding a balance between work and family life.?
At first sight, these approaches appeared to be promising. The TFR in the
former GDR went up to 1.9 in 1980, again followed by a slight decline.
Dorbritz and Fleischhacker (1995) showed that shifts mainly reflect a tim-
ing effect rather than a lasting change in fertility. Furthermore, even
though fertility in the GDR was temporarily higher than in the Western
part, the pro-natalistic family policies applied there failed to reach at least
the replacement level.

In the years after German reunification the TFR in the Eastern part of
Germany went down to a historically unique low level of 0.8 children
(1993-1995). This can be interpreted as a reaction to the radical changes
involved in the overall reform process.* Although the Western and Eastern
levels are converging in the recent past, the mean value of Eastern Ger-
many’s TFR is still slightly below that in the Western part (in 2004°%: 1.31
in the East and 1.37 in the West, respectively).

2.2 Trends in Mortality

Figure 2 shows the development of life expectancy at birth. In the period
1871/81 the average life expectancy at birth was 35.6 years for males and
38.5 years for females. Up to 1949/51 the gains in life expectancy at birth
amounted around 29 years for men and 30 years for women. From 1949/51
to 2001/03 the gains in life expectancy at birth decelerated (11 years for
men, and 12.9 years for women). The results of the recent life table
2003/05 show that life expectancy continued to increase (76.2/81.8 years
for men/women at birth). The reasons for this overall increase of life ex-
pectancy are on-going improvements of “life quality” (environment, medi-
cal care, sanitation, nutrition, working conditions etc.) at all age stages
(Statistisches Bundesamt 2004b: 10). Also a healthier life style promotes
longevity.

3 A detailed description of family policies in the GDR is provided by Dorbritz
and Fleischhacker (1995).

4 Future research should clarify whether this fertility decline was mainly a timing
effect or not.

> Without Berlin.
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Fig. 2. Life expectancy at birth: selected life tables, 1871-2005

2.3 Migration Dynamics

Throughout the period after World War II Western Germany had a large
number of immigrants, but the reasons of immigration were different. In
sum from 1950 to 1990 about 22.1 million people immigrated to Western
Germany. In the same period 16.4 million cases of emigration were regis-
tered. The in- and outflows resulted in a net immigration of 5.7 million
people (Statistisches Bundesamt 2005). All in all, migration did not exhibit
stable patterns of development.

Which causes underlie these developments? The decision to leave one’s
native country is mostly associated with political, economic, or social
changes (regarding both the countries of origin and destination). Natural
disasters, famine, or wars also have a substantial impact on the decision to
migrate.

Immediately after World War Il many German refugees and displaced
persons came to Western Germany. In the 1950s Germans from GDR fol-
lowed until 1961 when the Eastern German government started to close the
border between the countries with the “wall”. Later in the 1960s, due to in-
creasing labor demand, an expansive recruitment of workers (so called
“Gastarbeiter”) from Southern European countries was started. The re-
cruitment stop was launched in 1973. A temporary net emigration (around
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206,000 people) was registered due to the first post-war economic reces-
sion in 1967/68. Partly as a result of the oil crises and the following eco-
nomic downturns in the 1970s and the 1980s the number of out-migration
exceeded the number of immigrants on several occasions (net losses in
1974-1976: 351,000 people; 1982—1984: 417,000 people). Since the late
1970s international migration to Germany diversified and increased at the
end of the 1980s to a high level due to an influx of ethnic Germans from
Eastern European countries and of asylum seekers, including refugees
from former Yugoslavia. The peak of net immigration was registered in
the year 1992 (782,000). The government limited the right of asylum seek-
ers or political refugees to those who were not arriving from safe third
countries (Hohn 2000: 6, Statistisches Bundesamt 2005). As a result the
number of immigrants fell significantly during recent years, and in 2005
net migration gains accounted for only around 79,000 persons.

2.4 Demographic Balance

In every year since 1972, with the exception of 1990, natural growth
(births minus deaths) was negative due to low fertility (see Figure 3). Fer-
tility was insufficient to maintain a balance of life births and deaths. A de-
cline of the total population, particularly in the 1990s, was compensated by
net immigration solely. As a consequence international migration has more
and more become an important factor in population change. On the other
hand, net immigration went down significantly in the recent past. Figure 3
illustrates that net migration gains were not sufficient to compensate death
surpluses in the last two years.

Often, demographic aging/juvenation and shrinking/increase are ad-
dressed as being synonymous. Without doubt these processes are closely
linked, however one should thoroughly consider the differences. Compar-
ing the trends of these processes in Eastern and Western Germany since
1950, one can notice their opposite courses. Western Germany is aging
since several years, but still had an increasing population for many years
(up to the year 2002). On the other hand, Eastern Germany (former GDR)
had a shrinking population since the 1960s and yet a juvenation of the age
composition. Looking back in time, one can find all four possibilities of
combining these processes; the German demographic history reveals dif-
ferent phases. However, the succession of these reverse trends is not pro-
jected for the future any more, when population aging and shrinking will
be the relevant long-term trends.
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Fig. 3. Components of demographic change in Germany®, 1955-2004

To sum up, a bipolarity in demographic dynamics can be observed since
1991: on the one hand an aging but still growing population in Western
Germany due to net immigration that exceeded death surpluses, on the
other hand a shrinking and aging population in Eastern Germany due to
out-migration and death surpluses, the latter even out-numbering the for-
mer. From 1991 until 2004, Eastern Germany’s population® shrinked by
1.46 millions (death surplus: 987,000; out-migration: 470,000). Western
Germany’s population’ increased by 4.1 millions (death surplus: 225,000;
immigration: 4.3 millions). In 2004, the median age as an indicator for dif-
ferences in the age-composition and related dynamics was 44.1 years in
Eastern and 41.4 years in Western Germany. A remarkable fact is Eastern
Germany’s speed of aging: in 1991 the median age was 37.1 compared
with 37.7 in the Western part. In just a few years Eastern Germany turned
from a younger to a far older population. This can be traced back mainly to
natural decrease, but out-migration also contributed to the rapid aging by
almost 30%, as Mai and Scharein (2006) have shown.

¢ Without Berlin.
7 Without Berlin.
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3 Future Trends Until 2050

In 2006 the Federal Statistical Office published its 11™ co-ordinated popu-
lation prospects up to 2050 (Statistisches Bundesamt 2006). The projec-
tions are based on the population as of 31.12.2005. The researchers com-
puted twelve variants; three additional scenarios, based on very stylized
assumptions regarding fertility and international migration complete the
set of calculations.

3.1 Assumptions of the 11" Co-ordinated Population Prospects
Fertility

Throughout the last 30 years fertility rates in (Western) Germany remained
stable at a low level. Therefore the Federal Statistical Office assumes that
fertility is constantly low in the baseline scenario, holding the TFR in
Western Germany at a level of 1.4. The TFR in Eastern Germany is pro-
jected to converge to the Western level and then also kept constant. Alter-
native assumptions regarding fertility trends are also used, implying a fur-
ther reduction of the TFR to 1.2 children per woman until 2050, or a
gradual increase to 1.6 until 2025, a level that is held afterwards. In addi-
tion, the — as the researchers see it — unrealistic case of an increase to the
replacement level of 2.1 children per woman is simulated.

Mortality

The 11™ co-ordinated population projection assumes an increase in life ex-
pectancy from 75.9/81.6 years for men/women in 2005 to 83.5/88.0 years
in Germany in 2050 (baseline scenario). More optimistic mortality as-
sumptions (with higher life expectancy) are used to demonstrate the impact
of life expectancy on the age composition of the population. In this case
new born men/women are expected to live 89.8/85.4 years at average in
2050. However, the effects of mortality are rather small compared with
variations of fertility, as Mai already showed for the results of the 10" co-
ordinated population projection (Mai 2005).

International Migration

In section 2.3 we have highlighted the unstable migration pattern over the
last fifty years. Thus the estimation of future trends in international migra-
tion seems to be the least predictable aspect of population projections.
Usually population projections come in several variants to illustrate the
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degree of uncertainty about the dimension of international migration. As a
reasonable range of assumptions, the Federal Statistical Office expects an-
nual net gains between 100,000 and 200,000 individuals.® Until the end of
the projection period the net total number of migrants would then account
for 4.4 to 8.6 million. In addition, two further scenarios are considered that
appear to be more artificial. On the one hand, a scenario with “zero” mi-
gration® reflects the pure natural change of a population. On the other hand
a higher flow of international migration with 300,000 net immigrants per
year from 2012 onwards is looked at as a hypothetical upper limit.

3.2 Population Decline

In the following we refer to the lower limit of the baseline scenario (with
medium assumptions regarding fertility and mortality, and an annual net
migration of +100,000, building on recent trends observed with respect to
migration). Based on these assumptions the Federal Statistical Office cal-
culates a population size of 69 million people in 2050. Thus, compared
with 2005 (the starting point of the projections) the number would fall by
about 14 millions (16.6%) due to a further increase of death surpluses
which cannot be compensated by migration gains. The projection suggests
that death surpluses by 2050 are four times higher than in 2005.

3.3 Population Aging

According to this reference variant, in the long run the elderly will out-
number their children and grandchildren. The population aged 60 or older
would increase to 27.8 million in 2050. They would thus make up 40.4%
of the total population. The number of the very old (80+) is expected to
rise to 10.0 million; an increase of 150% compared with the year 2005. A
“high-speed” increase of the proportion aged 80 and over of the total popu-
lation is expected (from 4.6% in 2005 to 14.6% in 2050).

In contrast the population aged below 20 is expected to fall to 10.4 mil-
lion in 2050. The proportion of this age group would go down to 15.1% of
the total population. In 2005 there were 16.5 million aged below 20
(20.0% of the total population). The median age would rise from 42 years
in 2005 to 50 years by 2050.

8 Starting with net gains of 50,000 in 2006 and 75,000 people in 2007.
®  The number of in-migration equals the number of out-migration.
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The old-age dependency ratio' is projected to go up due to a combina-
tion of constant low fertility rates and the aging of the baby boomers who
are expected to reach the retirement age (60+ or 65+) during the 2020s and
2030s. In 2005 nearly 45 “dependants” aged 60 and over per 100 people
aged 20-59 were observed. Between 2020 and 2030 this ratio would in-
crease from 58 to 78. In 2050 nearly 91 older persons are “dependent” on
100 people of working age. The old-age dependency ratio “65+” is on a
lower level. Between 2005 and 2050 this ratio will increase from 32 to 64.
During the 2020s it is projected to rise from 39 (2020) to 52 (2030).

However, the old-age dependency ratio is not an accurate indicator for
addressing questions of labor force participation. Instead, one should take
into account the economic dependency ratio focusing on the relation be-
tween people who do not belong to the labor force to persons who are in
the labor force. Estimating future labor-force participation is obviously
more difficult than making population projections (e.g. Deutscher Bundes-
tag 1998, Fuchs and Séhnlein 2005).

Comparing the population in Germany by age and sex for three points in
time in the past, present, and future, we see that in the year 1910 the age
composition had the shape of a triangle (see Figure 4). Due to high fertility
the young age cohorts were overrepresented, whereas elderly people held a
low proportion as a result of high mortality. At this time the population
was markedly young with its proverbial pyramid structure. The age com-
position in 2005 shows a far older population. The first and the second
demographic transition along with declining fertility and mortality have
their left marks upon the age composition. The structure also shows traces
of historic events (e.g. World War II) as well as hints on future demo-
graphic trends. As mentioned in section 2.1 childbearing was postponed or
hindered in the Second World War. As a consequence of high male mortal-
ity during war older women out-number the elderly men even more than is
demographically normal. Obviously, the middle-aged groups (including
the baby-boomers) hold the largest proportion, whereas people aged below
30 comprise a small proportion of the total population. Until 2050 the age
composition will remarkably change: the picture shows an urn rather than
a pyramid, with a relative high share of older people (60+) and a small
proportion of their descendants. As a result of observed low fertility from
the 1970s onward that is assumed to persist until 2050 the older people
will be replaced by lesser and lesser numbers of young people. In the fu-
ture women are still projected to out-number men at higher ages due to a

10 The old aged dependency ratio is calculated as the sum of people aged 60+
(65+), divided by the number of people aged between 20 and 59 (64).
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higher life expectancy, although the relation gets more even (Mai 2005:
54, Statistisches Bundesamt 2006).
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Fig. 4. Age composition of the population in Germany, 1910, 2005 and 2050

3.4 Can Population Aging Be Reversed by Demographic
Instruments?

There are two demographic options to reverse this trend. Higher net immi-
gration and a rise in fertility would both shift the age composition towards
a younger population. Are these options realistic?

Birg et al. (1998) calculated a variant with replacement TFR of 2.1.
Their results show that it would take many years to compensate the fertil-
ity drop between 1965 and 1975. The absence of potential mothers and fa-
thers determines the decline of the population for the following decades.
Under these conditions a population that is stable in size and composition
is possible not before the second half of the 21* century. The results of the
11™ co-ordinated population prospects of the Federal Statistical Office
support these findings. For example, considering old-age dependency ra-
tios defined by age 60 under alternative assumptions, one can see that in
the long run higher fertility has a more substantial impact on the age struc-
ture of the population than higher migration gains (Table 1). In the variant
with higher immigration the dependency ratio would increase to 85 until
2050 instead of 91 in our reference scenario. In the model with a TFR of
2.1 this ratio would “merely” rise to 73.
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Table 1: Comparison of old-age dependency ratios under alternative assumptions

Reference  Alternative: Difference  Alternative:  Difference

scenario” Higher Higher
migration” fertility®
(M 2 2) =) 3) 3=
2005 45.2 45.2 0.0 45.2 0.0
2010 47.4 473 0.1 47.4 0.0
2020 58.2 57.0 -1.2 58.2 0.0
2030 78.4 75.2 -3.2 76.4 2.0
2040 83.5 78.9 —4.6 73.7 -9.8
2050 90.8 85.1 —5.7 72.9 -17.9

Life expectancy: baseline scenario; TFR: 1.4; net migration: 100,000 per year.
°Life expectancy: baseline scenario; TFR: 1.4; net migration: 200,000 per year.
‘Life expectancy: baseline scenario; TFR: 2.1; net migration: 100,000 per year.

Source: Federal Statistical Office

What else can be observed? Our selected variants suggest that the aging
process would not be stopped until 2050. The old-age dependency ratios in
alternative models would not substantially differ from the reference model
between 2020 and 2030, when the baby boomers are expected to reach re-
tirement age. Higher fertility would thus make a difference regarding the
aging process to be expected in Germany in the long run only. Yet it is a
more promising way to change the demographic outlook than the alterna-
tive, viz. a rise in immigration to strive for a balance between young and
old people.

A well-known example, “Replacement Migration”, was provided by the
Population Division of the United Nations in 2000, where net migration
flows required for the following scenarios were projected (United Nations
2000: 37pp):

e Constant total population. At the starting point of this projection (1995)
Germany had a population of 81.7 million. The UN calculates that a net
inflow of 324,000 people per annum is needed until 2050 to keep the
population constant. In total 17.8 million immigrants would be required.

¢ Constant population at employable age (15-64 years). Between 1995
and 2050 a total net number of 25.2 million immigrants were needed;
this corresponds to an average number of 458,000 per year. The popula-
tion size would increase to 92 million in 2050, of which 36% would be
immigrants and their descendants.

¢ Constant ratio between older people (65+) and people at employable age
(15-64 years). Between 1995 and 2050 around 3.4 million immigrants
per year were needed to hold this ratio constant. These migration flows
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resulted in a total number of 188.5 million. The population size would
increase to 299 million. The share of post-1995 migrants and their de-
scendants of the total population would rise to 80%.

These impressive numbers, in particular the results of the last scenario,
show that the option “replacement migration” is not a realistic demo-
graphic solution. A further important result is that the migration flows of
the first and the second scenario would not stop the aging process.

Our main message is that the current age composition and past trends
will determine the mid-term future population irrespective of a hypotheti-
cal increase of fertility up to 2.1 life births per woman (and realistic
amounts of migration). The German society will face an aging process, in
particular during the 2020s.

4 Regional Aspects of Population Dynamics

In virtually every country, demographic trends show distinct regional pat-
terns which are sometimes stable over time. Yet such regional demo-
graphic disparities have to be analyzed in their specific context of time and
space. The demographic situation has consequences for various aspects of
a region’s development (see Sect. 5). It would go too far to explain all the
causes and structures that lie behind regional demographic patterns in
Germany. Attempting to identify the determinants of such regional pat-
terns is difficult, as demographic processes are generally steered by both
basic structural conditions on the macro-level and individual behavior on
the micro-level. Considering the variety of possible determinants in any of
these areas, which are located at different levels and at the same time in-
teract with each other (often in opposite directions), a demographic analy-
sis that differentiates between several regional units can become enor-
mously complex. Another limiting factor is the regional level itself, as the
degree of data differentiation and availability diminishes with the degree
of regional differentiation. Finally, one has to consider not only the inter-
actions between the determinants of regional population trends, but also
within the demographic processes themselves. Especially internal migra-
tion becomes all the more relevant for population dynamics, the smaller
the regional level is.!!

' In the following we analyse regional demographic disparities primarily on the
level of counties (Kreise), further also states (Ldnder).
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4.1 Fertility and Mortality

Both fertility and mortality differences show interesting regional patterns.
Although regional disparities in Germany have diminished they are still
present. Therefore it might be assumed that the possible discriminating
factors are rather stable and not easy to change. The dominating regional
pattern for the last decades is the East-West-divide. It is therefore advis-
able to differentiate between these two parts of the country when looking
back in time.

The development of fertility is determined by several factors on various
levels. Especially the behavioral side, i.e., the individual decision to have a
child or not, is difficult to analyze. None of the standard theoretical ap-
proaches taken in sociology, economics or socio-psychology offers a uni-
versal, comprehensive and consistent explanation. This is even more true
with respect to analyses addressing the regional level. Even if many de-
terminants are the same everywhere, region-specific structures (economic
structure, settlement structure, housing market, family structures, socio-
cultural values and way of living, etc.) obscure the analysis of the observed
pattern. In any case, one cannot expect a mono-causal approach to fully
explain regional differences.

For many years, the regional pattern of fertility in Germany was domi-
nated by the East-West divide in fertility (Bucher 1998, see also Fig. 1).
Yet, on the regional level of counties'?> one can find both the lowest and the
highest fertility rates in Western Germany. In 2002, the highest county-
level TFR observed in Western Germany was 1.91, the lowest 0.87 (East-
ern Germany: 1.39 resp. 1.07). In Western Germany there is also a
stronger contrast between rural and urban regions (with higher figures for
rural ones), although this discrepancy has diminished recently (Gans
2001). Regions with above-average fertility in Eastern Germany are lo-
cated mainly in the Northern and Southern part. In Western Germany the
highest rates are found in the rural North-West, in rural/sub-urban regions
in the South-West and the South-East. Large cities (especially those with a
university) show the lowest fertility levels.

Regional differences in mortality have been subjected to research in
various studies (e.g., Kemper and Thieme 1991; van der Veen 1994; Mai
2004; Luy 2004)". In the early times of industrialization regional differ-

12 We used data from the regional database of the Federal Office for Building and
Planning (Bundesamt fiir Bauwesen und Raumordnung 2004) at the level of
counties (Kreise/kreisfreie Stddte).

13 It should be noted that analysing mortality data at a regional level soon reaches
statistical limits, when the number of statistical cases in a region gets too small
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ences were predominantly consequences of different nurture and breast-
feeding habits, further of diseases and plagues. Today, scholars believe
that factors like the economic situation and cultural attitudes, social class,
educational level, selective migration, environment, and the (medical) in-
frastructure are the most prominent determinants. However, as with fertil-
ity the causes of regional mortality differences are hard to identify and as-
sess. Again, individual factors (e.g. life style and health behavior) also play
a major role. Together, these factors build a mix of region-specific deter-
minants. However, knowledge about possible structural determinants can
be an important prerequisite of regional policy which aims at balancing re-
gional circumstances that are also indicated by mortality differences.

In Germany we can observe two broad trends that comprise more differ-
entiated patterns. On the one hand there is an East-West divide, on the
other a gradient from the North towards the South. At the time of German
reunification, the gap in life expectancy at birth between Eastern and
Western Germany was rather big: in 1990 it was 2.8 years for females
resp. 3.5 years for males (Luy 2004). Since then, the gap has closed. To-
day, the difference in life expectancy at birth has almost vanished for fe-
males, whereas it is still visible for males'4. As a consequence the gender-
difference in life expectancy is larger in the Eastern part. Since the gap
closed remarkably fast, the determining factors should belong to areas
which are possible to be altered in a short time. Luy (2004) emphasizes the
improvements of supply of long-term care facilities as important determi-
nant for life gains. However, looking at the trend of the recent years, it
seems that the process of adaptation has slowed down. It is thus uncertain
whether the remaining gap between East and West will be closed soon for
the males.

At a higher level of regional differentiation there are also remarkable
differences within Eastern Germany, namely a North-South gradient. The
Southern part shows the highest levels and increases in life expectancy,
primarily Saxony and the region around Dresden, which in 2002 had
higher figures (76.9 resp. 82.8 years) than some Western German regions'>.
The Northern parts of Eastern Germany, especially rural and low-densed
regions are the ones with the lowest life expectancy (71.5 resp. 79.8 years;
see, e.g., Uecker-Randow). Obviously, life expectancy is linked to the set-

to compute mortality measures. Therefore, computing regional (mortality) data
is always a compromise between statistical validity and regional differentiation.
14 Females: 81.9 vs. 81.6 years; males: 76.5 vs. 75.1 years (Western/Eastern Ger-
many), according to life table 2003/05 (Federal Statistical Office).
15 The data source for the figures is the Bundesamt fiir Bauwesen und Raumord-
nung (2004).
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tlement structure: agglomerations have a lower mortality than rural re-
gions, a pattern that was rather stable for the last years. However, as re-
gions with a lower life expectancy gained the most a convergence could be
observed and regional disparities in Eastern Germany have reduced
slightly (Mai 2004). In Western Germany the regional dispersion of life
expectancy was less distinctive, though still visible. Old-industrialized re-
gions at the Ruhr or Saar show lower figures for life expectancy than pros-
pering ones in the South. In 2002, the highest life expectancy — in the West
and the entire Germany — was found in the very Southern regions, around
the Lake of Constance and near the Alps. German-wide the highest (in
brackets: the lowest) regional life expectancy was 79.0 (71.2) years for
males, 81.5 (76.4) years for females. The overall regional pattern of gen-
der-specific life expectancy is largely the same everywhere.

The regional pattern highlights the importance of infrastructural supply
especially regarding medical care and emergency aids (with a notable
East-West gap). On the other hand, the persistence of regional differences
indicates that there are determinants which are not easily influenced by
politics. These comprise life style aspects, health behavior, social status,
and income. Moreover, there is legitimate reason for assuming that re-
gional differences such as those in Germany are to a considerable extent a
result of selective migration (Cischinsky 2005; Luy 2004a). Migration is
selective in many ways, including physical condition.

4.2 Internal Migration

Internal migration occurs within a country’s borders. The smaller the geo-
graphical scale, the more internal migration influences the demographic
and socioeconomic development of a region. Therefore the knowledge of
its structure and trends is essential for regional policy. Internal migration
evolves as a reaction to prevalent objective living conditions in a region,
but also to individual perceptions of these. It differs by direction, strength
and selectivity, suggesting that the causes vary by regions. Above all, age-
selectivity plays an important role for the regional development.

The main trends of German large-distance internal migration during the
last decades were the following.

o Western Germany: since the 1960s, there has been a demographic relo-
cation towards the South, out-migration in this direction being even lar-
ger from the Northern than from the mid-Western states; between the
1960s and 1990s, there was also some out-migration from the Northern
towards the Western states; before and after, there were reverse flows.
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o Fastern Germany: there has been large out-migration towards Western
Germany in recent years, increasingly directed towards the Southern
states; between 1991 and 2004, Eastern Germany'® has lost 887 thou-
sand inhabitants through net out-migration.

Since 1950 the Southern states gained some 1.66 million people via in-
ternal net migration, the Western states 856 thousand, the North and East
suffered a corresponding loss through out-migration. The overall mobility
in Germany was the highest in the 1950s and declined until the 1970s. Af-
terwards it rose but did not reach the level of the 1950s.!7 It is remarkable
that, of the 1.66 million persons who moved to the South in total since
1950, 718 thousand did so in the years 1991-2004. Since 1991 almost two
thirds of all Eastern out-migrants went to the South. The mid-Western
states gained migrants mainly in the years following World War II. The
Northern states lost inhabitants mainly to the West (1.1 of 1.6 million). To
sum up, there have been notable exchange processes over long distances
and even more intense ones over short distances.

Large distance moves like the East-West-migration are often character-
ized by long-term changes in life course. The main reasons for migrating
over longer distances are connected to regional disparities regarding the
labor market or educational opportunities. But the distance from the region
of origin also matters for the choice of destination. Especially when ana-
lyzed by age and gender, the out-migration from Eastern Germany is
clearly driven by such economic considerations (Mai 2004a). The main
part of the East-West moves is made up by young persons between 18 and
30 years, with a clear dominance of females. Net female out-migration is
almost twice as large as that of males, and this trend implies future demo-
graphic imbalances especially for rural regions. In total, out-migration
from Eastern Germany is a severe problem for regional and economic de-
velopment.

During the last decades the West was dominated by the trend of subur-
banization (Bahr 2003; Kemper 2003). This trend emerged during the
times of the economic boom in the 1950s and 1960s (“Wirtschaftswun-
der”) when, along with economic growth and prosperity, large parts of the
population were able to afford cars. Thus mobility was rapidly eased, and
as a consequence families could fulfill their dream of an own house in the
countryside and moved outside the cities. This trend has not come to an
end yet, although recent evidence suggests a slight waning. Whether the so

16 Including Berlin.
17 Large-distance migration shows a particularly clear correlation with the busi-
ness cycle.
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called counter-urbanization during the 1970s and 1980s lead to a migration
towards smaller, dense peripheral regions, is discussed controversially. In
contrast, since the 1990s, bigger cities experienced yet few in-migration
again by improving inner-city neighborhoods for well-off people (“gentri-
fication”). Whether there is now a trend of re-urbanization followed by
broader parts of the population is unsure yet. Anyway, during the last five
decades Western Germany was characterized by a large scale deconcentra-
tion of the population.

In contrast, Eastern Germany before 1990 experienced an opposite
trend, as internal migration was restricted and, to the extent that it occurred
at all, was mainly directed towards larger cities, especially East-Berlin. Af-
ter reunification internal migration increased, altered its trend, and became
more differentiated. In particular, suburbanization emerged and soon be-
came the dominant trend. The process was partly different from the trends
observed in the West and gave rise to the formation of more dense subur-
ban regions around bigger cities. Most recently, big cities were able to gain
inhabitants by in-migration at the cost of surrounding areas, which may
just be a cohort effect. In any case, migration did not result in deconcentra-
tion like in the Western part so far because there was, and still is, out-
migration of young people at the same time, mainly from rural regions to
the West and to the centers in Eastern Germany.

4.3 Regional Patterns of Demographic Change

The demographic processes reviewed here resulted in specific spatial pat-
terns of population dynamics (Bucher, Schlomer, Lackmann 2004; Kem-
per 2003). Over the period from 1991 to 2004, a fundamental bipolarity
could be observed. Western Germany had mostly growing regions, primar-
ily because of net immigration which outnumbered a natural decrease.
Without immigration, these regions would already experience a decreasing
population. Some suburban regions (e.g., Southern Bavaria) showed a
slight natural increase, but this was mainly due to age structural effects.
Nevertheless, population growth was wide spread in Western Germany,
especially in a broad band of regions southward along the Rhine and east-
ward to Munich. Mainly old-industrialized regions at the Ruhr or Saar
were shrinking, also at the former inner-German borderline. Since the sec-
ond half of the 1990s a broader decrease in population was observed due to
economic reasons, for example in cities such as Bremerhaven.

Eastern Germany mainly comprised shrinking regions, but the decrease
was rather due to death surpluses than to migration. A unique phenomenon
was the combination of a shrinking population with an on-going sub-



28  Charlotte H6hn, Ralf Mai, Frank Micheel

urbanization. Especially middle cities suffered from population decline (up
to one third), with strong out-migration and very low fertility. Few regions
with increasing population could be observed, mainly suburban ones or cit-
ies with specific locational advantages. But even these regions could only
gain population by net in-migration from other parts. All in all, there has
been a quite unbalanced situation of German demographic dynamics on a
regional level.

Another remarkable trend is the increasing diversity among cities. Be-
cause of differences in age composition, selective migration, or the eco-
nomic situation, they divide in subgroups with diverse paths of develop-
ment since reunification: There are shrinking cities such as those in the
Ruhr region; shrinking cities with net immigration (Bremen, Dortmund);
increasing cities with a natural decrease (Hamburg, Diisseldorf, and Dres-
den); and increasing cities which also had birth surpluses (Stuttgart, Mu-
nich, Cologne, and Frankfurt). In contrast, most of the middle cities in
Eastern Germany show a uniform pattern of decrease and death surpluses,
although a growing diversity seems to emerge.

To sum up, Germany’s regions experienced simultaneous demographic
increase and decrease since 1990. Until 2004, the population was growing
in 278 counties and shrinking in 162. The population in the Western part
deconcentrated on a large scale: rural regions increased and suburbaniza-
tion advanced. Eastern Germany mainly showed a concentration of the
population: agglomerations gained the most and suburbanization began,
but yet mostly over short distances.

Apart from changes in population size, another consequence of demo-
graphic processes is a shift in the age composition. Nearly all counties ex-
perienced demographic aging during this period of time. However, the
causes were different: Generally speaking, in the East aging was mainly
enforced by the shrinking proportion of younger persons (fertility decline),
whereas in the West it was driven by the growing proportion of elderly.
Regions with a higher median age are primarily found in the East (where
the South-East is still “older” than the North-East), in old-structured cities
in the West, and along the coast and the Alps. Suburban and high fertility
regions can profit from a younger age composition.

4.4 Outlook: Growing or Diminishing Regional Disparities?

The “Raumordnungsprognose”, a regional forecasting model with a time
horizon until 2020 run by the Federal Office for Building and Planning,
projects a continuation of simultaneous increase and decrease of the popu-
lation on a regional level (Bucher, Schlomer, Lackmann 2004). However,
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the number of shrinking regions will rise and almost double (compared
with the 1990s), and spatial disparities will increase. Thus, the future re-
gional demographic development would be dominated by declining popu-
lations. The current distinct East-West divide may become fuzzier as a cor-
ridor of shrinking regions from the East into the Ruhr region in the West
could emerge (see Figure 5). These are the first regions in Germany with
age-structural dynamics that are too weak to compensate for the population
decline. Growing regions in the East can only be found in a few suburban
areas, receiving in-migration from the cities. In the West there are also less
growing regions due to more wide-spread death surpluses. Agglomerations
and, in particular, their suburban areas, such as Munich, Stuttgart, Frank-
furt or Hamburg will continue to grow. It should be noted that immigration
(international or internal) is more or less solely responsible for projected
growth in these regions. However, this depends of course on the assump-
tions of the projection as well as on unforeseen circumstances in the future.

Like population decline, demographic aging will spread around and be-
come faster over time. Especially rural regions are expected to show rapid
aging and increasing proportions of elderly. The same applies, to a smaller
extent, to suburban regions, where the suburbanites of the 1950s and 1960s
then enter old age. However, the most dramatic relative and absolute in-
crease will occur in the highest age groups, the oldest old (aged 80+). In
conjunction with their potential need for assistance, this increase can create
severe problems in rural regions. In some of them, the rate of increase is
projected to be almost 75% until 2020. A decline in the numbers of
younger people will primarily be a problem for Eastern German regions.
Peripheral and old-industrialized regions will have the most dramatic de-
velopment, with a fast shrinking young population and also a fast growing
proportion of elderly, while total population will be shrinking. It will be a
crucial question whether such an unbalanced demographic development
can be compensated by regional politics.



30  Charlotte Hohn, Ralf Mai, Frank Micheel

Total change in per cent
(2000 - 2020)

-
-6
-0
[ J-10-6
[ J29--11

Source: Federal Office for Building and Planning (mapping: Ralf Mai).
Fig. 5. Regional population dynamics in the German counties, 2000—2020

5 Implications for Society, Economy, and Policy Makers:
Challenge or Catastrophe?

Past demographic changes led to strong shifts in the age composition, a
process that will continue in the future. Shrinking age cohorts on the one
hand and the above-average number of baby-boomers on the other will de-
stabilize the age composition. These structural imbalances, implying an



Demographic Change in Germany 31

enormously increasing number of old-aged people, represent the actual
risk involved in demographic aging. The declining population is alarming
as well. However, it matters rather on a regional than on a national level.

Large-scale demographic aging cannot be reversed within a short time
span through higher immigration or fertility, but it can be reduced using
these demographic instruments.'® There are thus direct counter-measures.
First of all, family policies are required that encourage young couples to
have more children and invest in their education. Constraints for women
and for men to find a balance between work and family life have to be re-
duced. However, even more important than these direct policies will be in-
direct reactions, adjusting public policies and society to the aging process
in several ways.

Perhaps the most evident and the most imminent problems of aging will
show up on the labor market and in the social security system. A marked
decrease of people at employable age (20—64) will start around 2015. In
the following years an ever smaller number of people will enter the labor
market. Against this background, reforms in social security system are re-
quired that lengthen the active life span through an earlier entry into the
labor market as well as a reduction of incentives for early retirement. Also,
with a shrinking quantity of labor supply, human capital with higher qual-
ity is needed instead, a major goal being employability at all ages. The
post-Second World War baby boomers will start entering retirement age in
the 2020s, and they will move into the age group 80+ between fifteen and
twenty years later. The aging process of those 80+ is thus the most dy-
namic in the future. In particular, one must expect a sharp increase of cases
of long term care after 2030.

Demographic change certainly matters on a national level where it can
be dealt with through social security reform or higher immigration and, in
the long run, through higher fertility. However, aging has an impact that is
no less important at a regional level where many other issues have to be
addressed. An important example is given by infrastructure. Due to low
fertility rates, more and more schools may have to be closed, as already
happens in Eastern Germany. Another issue is the housing market where
demand may fall in many regions and may also shift towards new forms of
housing, especially for the elderly. A crucial question will be whether a re-
gion is able to adapt its policies towards demographic sustainability, with
more emphasis on family policies and a family-friendly life in the city or a
suburban or rural area in order to give the inhabitants stronger incentives
to stay. Of course, successful policies for developing businesses and creat-

18 Recent calculations can be found in Bomsdorf (2005).
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ing distinct locational factors suited to attract potential firms and potential
immigrants are important as well.
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The Effects of Aging on Labor Markets and
Economic Growth

Willi Leibfritz, Werner Roeger

1 Introduction

In the late 19™ century when population growth in Europe was still high
Thomas Malthus projected a miserable future with populations outgrowing
food supply. Such fears are now gone, at least in developed countries but
are replaced by other fears that population growth could be too small to
sustain living standards. People fear that with aging populations there may
be not enough workers to feed the growing number of pensioners. Almost
everyone seems to be worried about an “aging time bomb” leading to
breakdowns of pension systems and there is talk of a future warfare be-
tween young and old generations. Young generations expect their living
standards to be cut as they have to support the growing number of elderly
people, and those middle-aged and close to retirement fear that their pen-
sion benefits will be cut and they may perhaps even end up in poverty. Dif-
ferent demographics between countries and world regions are also ex-
pected to shift economic and political power to younger fast growing
countries and away from aging countries with weaker economic growth.

In spite of widespread fears, what exactly should be done is less clear.
While some call for fundamental changes in pension and health care sys-
tems, others argue that changes around the edge of social systems are suf-
ficient. Some say that we simply need more babies and this could be
achieved by improving conditions for young families. Others think that
opening borders and letting more immigrants in would do the trick as this
would bring in both more young workers and more babies helping financ-
ing pensions. Such ideas sound appealing and it is clear that something has
to be done. But economists and politicians are in uncharted waters as never
in human history there has been a similar episode of population aging as it
is envisaged for the next decades in many countries including Germany.



36  Willi Leibfritz, Werner Roeger

But before we speak of “time bomb” and “crisis” one has to get a clearer
view about the magnitude of the problem. As aging affects not only the
welfare state but also the whole economy which provides the means for fi-
nancing it, a broader view is needed. This chapter looks at the potential ef-
fects of aging on labor supply and economic growth and also discusses
how Germany’s growth performance may change relative to that in other
European and non-European countries. The first section looks at the main
supply factors which determine long-term economic growth and compares
Germany’s past economic growth with that in other industrial countries,
also taking into account Germany’s relative income level at the beginning
of this phase of pronounced aging. The second section discusses the possi-
ble demographic effects on the various determinants of growth. The third
section illustrates the possible quantitative impact of aging on growth be
referring to long-term growth scenarios which have been carried out by the
OECD Secretariat and the EU. These scenarios not only attempt to capture
the effect of aging on growth but also the repercussions of possible policy
measures which governments may take in response to the challenge of ag-
ing populations. The chapter concludes with some policy considerations.

2 Main Determinants of Economic Growth

2.1 Some Methodological Observations

By definition, real output (), labor supply in terms of total hours worked
(L), employment (E), labor force (NLF), population at working age (Nwa)
and total population (N) are related by:
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where: Y/L = Labor productivity per hour (p)
L/E = Hours worked per worker (h)
E/Nwa = Employment rate (e)
N_/Nwa = Labor force participation rate (¢fp)
Nwa/N = Share of working age population in total population (nya)

Taking logs, growth of GDP and of GDP per capita can be proxied as
follows:
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Ay = Ap + Ah + Ae +ALfp + Anya + An 3

AX = Ap + Ah + Ae +ALfp + Anwa (@)
n

Thus, growth of GDP per capita can be proxied by the sum of percent-
age changes of labor productivity per hours worked, the number of hours
worked per worker, the employment rate, the labor force participation rate
and the share of the working age population in total population; growth of
GDP can be derived by adding the percentage change of population. By
applying a standard production function, under perfect competition and
constant returns to scale, the contributions of factor inputs and the techni-
cal progress to output can be formalized as

Y = AF (LK), (5)

where A is a term for the level of Hicks-neutral technical progress, F is the
production function, L is labor and K is physical capital. Assuming a
Cobb-Douglas production function and taking logs yields

y=a+al + (1-a) k, (6)

and multi-factor productivity (MFP) growth (technical progress) can be
proxied by the so-called Solow residual as

AMFP = Ay — 0AL — (1-0)AK. )

Labor productivity growth can then be expressed as the sum of MFP
growth and the capital deepening effect,

Ay — Al = AMFP + (1-a)(AK — AQ). (8)

Furthermore, growth of output can be expressed as the sum of MFP
growth, capital deepening and labor input growth,

Ay = AMFP + (1-a)(Ak — AL) + AL, 9)

or as the sum of MFP growth and the weighted average of labor input
growth and capital stock growth, with wage and profit shares as weights,

Ay = AMFP + + oAl + (1-0) Ak. (9a)

Growth of output per capita can be expressed as the sum of MFP
growth, capital deepening and labor input growth minus population
growth,

Ay — An = AMFP + (1-a)(Ak — AL) + AL — An (10)

or
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Ay — An = AMFP + oAl + (1-a) Ak — An. (10a)

As aging leads to a deceleration in labor input growth (or an absolute de-
cline), output growth declines if labor productivity growth (i.e., the sum of
MFP growth and capital deepening) does not accelerate at the same time.
But if aging would also reduce labor productivity growth, the reduction of
output growth would be bigger than its effect through labor supply. GDP
per capita growth is also affected by aging but less than output growth as
population growth also declines (or becomes negative).

2.2 Past Growth Trends

Over the past ten years (1996-2005) Germany’s average annual economic
growth was only 1% per cent, down from around 2% per cent both in the
first half of the 1990s (which was, however, affected by the unification
boom) and in the 1980s, after 2% per cent in the 1970s. While it is natural,
that after a long period of catching up (as in particular during the 1950s
and the 1960s) growth decelerates in a highly developed country, the re-
cent weakening of Germany’s growth was more pronounced than in many
other industrial countries. At the same time (and counter to textbook
growth theory) the US economy remained on its steep growth path despite
its high income level. As a result, Germany’s income gap Vvis-a-vis the
United States which had narrowed until the early 1980s and then remained
broadly constant until the early 1990s widened to 28% (in purchasing
power parities) in 2004 (Figure 1 A). The deceleration of German output
(and output per capita) growth was caused by both lower productivity
growth (including lower MFP growth) and — to a lesser extent — lower
growth in labor input. Demographic factors played only a minor role in the
recent weakening of growth, and with a better utilization of the potential
labor force, or labor potential, Germany’s growth would have been signifi-
cantly higher.r Germany thus belonged to the group of countries with in-
come levels lagging behind the United States and achieving lower growth,
while other OECD countries continued catching-up (Figure 1 B). Lower
utilization of the labor potential remains to be the reason for Germany’s
income gap relative to the United States but there exists also a productivity
gap, which — at first sight — appears to be relatively small (Figure 2).2

! For an analysis of past growth in Germany and other OECD countries see
OECD (2003).

2 As discussed below, labor productivity and labor utilization are, however, to
some extent interrelated as with the drop-out of lower-skilled workers average
productivity of the remaining workforce increases. Germany’s structural pro-
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Fig. 1. Germany’s growth performance in comparison

ductivity gap vis-a-vis the United States is therefore bigger than the statistically
measured gap.
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Fig. 2. Breaking down the income gap

3 Future Demographics and Growth

By changing the number and the shape of the workforce aging tends to re-
duce labor supply which tends to reduce economic growth. But how
growth of output and output per capita will finally change is not easy to



The Effects of Aging on Labor Markets and Economic Growth 41

tell and —as is often the case with complex issues — there are different
views about such effects. The issue can be separated into a more easy and
a more difficult part. The first is making the simplistic assumption that
growth of labor productivity is not affected by aging so that its effect on
growth can be derived from its effect on the population at working age and
— with additional assumptions about the utilization of labor potential — on
effective labor supply. The more difficult part is finding out how labor
productivity is affected by aging. This involves assessing the demographic
effects on all factors which determine productivity, such as the capital la-
bor ratio (capital deepening), the skill level of the workforce (human capi-
tal) and technical progress (multifactor productivity). Figure 3 provides an
overview about the various factors which affect long-term growth of GDP
per capita. In the following these issues are discussed in turn.

Y/N
GDP per capita
[ |
L/N Labor utilization Labor productivity Y/L
(hours worked per capita) (output per hour worked)
[ I
[ | [ |
Hours worked Employment rate Capital deepening Multi-factor
per worker ploy! (capital per hour worked) productivity
!—‘—\ [ [ \—\
Structural Labor force Quality of labor Qu.a]lty of capital Pure technical
unemployment rticipation (skill mix) (vintage + asset rogress
rate parheip composition) prog
..... ' \/
Labor market policies Other policies Product market policies

Source: OECD.
Fig. 3. Determinants of GDP per capita

3.1 Impact Through Labor Supply

In an aging society labor supply tends to fall which reduces economic
growth. This can be seen from the above-mentioned identities. Thus, if
growth of labor supply (as defined by the total number of hours worked)
declines or becomes negative, growth of GDP is reduced unless growth of
labor productivity is not increased accordingly. Growth of GDP per capita
is also reduced as the share of labor supply per capita of the population
falls. A closer look reveals, however, that the analysis of aging on growth
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is more complex. If growth of labor productivity is also adversely affected
by aging, the negative effect on economic growth would be bigger. By
contrast, if an aging society manages to raise its utilization of labor poten-
tial, the negative effect of the demographic change on labor supply will (at
least partly) be compensated during the period of transition to the higher
labor utilization.

As explained above, there are basically three channels to raise the utili-
zation of labor potential: (1) by increasing the share of the labor force in
the total population at working age (participation rate), for example if
women or older workers participate more in the labor market; (2) by re-
ducing unemployment (employment rate); (3) by increasing the average
number of hours worked per worker, for example by reducing part-time
work or increasing the number of full-time working hours. Given that in
Germany (as in some other European countries) the utilization of labor po-
tential is currently low, there is room to compensate (at least partly) the
negative effect of demographics on labor supply. As labor participation
and working time are affected both by people’s preferences and by eco-
nomic policies much depends on how these will change in the future. In-
creased life expectancy and concern about the level of pensions could en-
courage people to work longer. Furthermore, if labor becomes scarce,
wages should increase which may attract people to increase labor supply.?
Last not least, policies may become more “employment-friendly” as it is
now widely understood that any measures which tend to reduce labor utili-
zation, such as early retirement schemes or obstacles to female labor par-
ticipation are aggravating the adverse effects of aging on the economy.

In Germany, according to national demographic projections, the popula-
tion at working age is projected to decline by almost 9.5 million or by
about one fifth until 2050 although most of the decline will be after 2020.
The average annual decline of the working-age population will be around
Ya per cent until 2020 and around % per cent from 2020-2030 (Table 1).
Thus, if the employment rate and the labor participation rate would remain
unchanged, the growth of the number of workers would decline by the
same rate If growth of labor productivity (per worker) would continue its

3 However, the effect of higher wages on labor supply is in theory ambiguous
due to opposing “substitution” and “income” effects: a rise in the wage in-
creases the price of leisure relative to work and thus encourages working (sub-
stitution effect); at the same time if consumers have a targeted flow of con-
sumption, higher wages increase disposable income of workers so that less
labor supply is needed to achieve this level of consumption (income effect).
Thus higher wages increase labor supply only if the substitution effect is bigger
than the income effect.



The Effects of Aging on Labor Markets and Economic Growth 43

recent trend of 1% per cent, the demographic change would limit annual
growth of GDP and of GDP per capita to around 1% until 2020 and around
Y, per cent in 2020-2030.While such changes are significant, average in-
come levels would by the mid-2020s still be more than one fifth higher
than today.

Table 1. Demographic projections for Germany

2004 2010 2020 2030 2040 2050

Total population (million) 82.5 831 835 827 807 777
Population at working age

(15-64, million) 555 549 540 500 469 450
Share of population at working

age in total population 673 66.1 647 605 581 579

Average annual % change
2004- 2010- 2020- 2030- 2040-
2010 2020 2030 2040 2050

Total population (million) 0.1 0.1 -0.1 -02  -04
Population at working age -0.2

(15-64, million) -02 -08 -06 -04
Share of population at working

age in total population -0.3 -0.2 -07 -04 O

Source: OECD.

[lustrating the mechanical demographic effects on labor supply and
growth provides only a starting point for the analysis of the effects of ag-
ing on the economies. Two other questions are also important: first, how
many people at working age will actually look for a job and also find one,
and second, how will productivity growth be affected by aging? The sec-
ond question is highly complex and depends on a number of factors, in
particular on how savings, investment, labor efficiency and innovation are
affected by aging.

3.2 Impact Through Labor Productivity

Sustaining a relatively high level of productivity growth is of key impor-
tance for an aging society in order to maintain growth of living standards.
Over the past decades productivity growth has been the main driver for the
rise in living standards and this will be even more the case in the future
when labor supply is depressed by aging.

In theory, countries with a currently relatively low level of productivity
should be able achieve above-average productivity growth in the future.
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The reason is that these countries could adopt technologies and organiza-
tions which exist already in the countries with higher productivity, while
the countries that are at the technological frontier have to shift it further up
in order to raise productivity which should be more difficult. As shown
above Germany’s average level of productivity is currently somewhat
lower than that of the leading US, but the difference is not very big which
suggests little catching-up potential. However, Cette (2005) finds that if
one adjusts Germany’s level of productivity per hour for the lower work-
ing time and the lower employment rate as compared with the United
States the level of productivity per hour would be around 12% lower than
statistically measured so that Germany’s productivity gap vis-a-vis the
United States would be around 20% rather than less than 10% implying a
larger catching-up potential.* Nevertheless, as shown above, in the past ten
years or so Germany was not able to catch up to the higher US level of
productivity and the productivity gap continued widening. Current trends
do not point to a major change.

Productivity can be increased through various channels, in particular by
raising workers’ level of skills (increasing human capital), by equipping
workers with more fixed capital (increasing capital intensity or capital
deepening) and by higher growth of multifactor productivity (MFP). The
latter is the sum of all efficiency gains which raise output growth above the
rate which can be attributed to the change of factor inputs (labor and capi-
tal). It is therefore important how these sources of productivity growth will
be affected by the aging of the population.

4 In Germany productivity growth per worker was over the past decades on aver-
age by around 'z percentage point lower than productivity growth per hours
worked. The reason was that labor input per worker declined as a result of
shorter collectively-agreed working weeks and longer holidays and more part-
time work which reduces productivity per worker and raises productivity per
hour. Furthermore the rising unemployment tended to raise average productiv-
ity (both per worker and per hour) as low productivity workers were more af-
fected by unemployment. This means that if Germany would increase its annual
working time and its rate of employment to the US level its average productiv-
ity per hours worked would decline. Output and output per capita would still
increase, however, as the previously unemployed would now also contribute to
production so that the increase in labor utilization would be larger than the de-
cline in average productivity. The same is true for some other European coun-
tries. For France, Cette (2005) finds that the lower labor utilization vis-a-vis the
United States increases the statistically measured labor productivity by more
than 13% which explains why in France the statistically-measured productivity
is higher than in the US.
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Level of Skills

Upgrading the level of skills of the workforce (human capital) is an impor-
tant source of productivity growth both for catching-up economies and for
those which have already achieved a high level of skills (as expressed by
the term “knowledge society”). Germany as well as other aging countries
may increase its efforts to equip its declining labor force with more skills
so that part of the lower labor supply is compensated by additional produc-
tivity. Germany’s relatively low scoring in the PISA exercise and its rela-
tively low tertiary graduation rates and long study durations indicate that
improvements in the education system are needed.

Aging can affect human capital in different ways. As the level of educa-
tion tends to be higher for younger than for older age groups, the average
level of skills of the labor force tends to increase with aging as more of the
older cohorts go into retirement. This would boost labor productivity.
However, the share of older workers in the workforce increases with aging
and if productivity declines at older age this would lower average produc-
tivity of the workforce. Thus, much depends on the productivity profile of
workers over their lifetime. An optimistic view is that productivity of an
average worker increases until it reaches a peak during the forties and re-
mains constant thereafter while a pessimistic view assumes that it falls
moderately or — more pessimistic — falls sharply after this peak; in the lat-
ter case aggregate productivity growth could fall significantly with aging.

The lifetime profile of productivity of workers depends on the quality of
education at the beginning of the career and also on the training during
working life (life-long learning). Life-long learning can be affected by
providing incentives including wage systems; performance-based wage
systems provide more incentives for training than seigniority-based sys-
tems where older workers receive higher wages even if their productivity
falls. The incentives for life-long-learning are also lower if workers retire
early as the rate of return on training is lower for workers (and their firms)
if the newly acquired skills can be applied only over a shorter remaining
working life. All this means that if the fewer future workers are getting
better schooling and engage more in life-long training as their working life
becoming longer with increased life expectancy and elimination of early
retirement schemes, and also remain in good health, they may be able to
sustain their productivity at a relatively high level. By contrast if workers
are less able or willing to acquire the skills needed or if their health condi-
tions deteriorate when they are getting older, the aging of the workforce
could restrain future productivity growth.
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Capital Intensity (Capital Deepening)

Another main channel for gains in labor productivity besides the quality of
labor is the accumulation of physical capital. By equipping fewer workers
with more capital (capital deepening) aging societies can increase labor
productivity and (at least partly) offset the adverse effect of deteriorating
demographics on living standards. For example, in manufacturing robots
have more and more replaced workers and there exist already factories
with robots producing robots. The trend of substituting labor by capital is
also visible in the service sector such as banking services and other ser-
vices and could further accelerate also in health care services. If on the
other hand saving and investment would decline because of aging, the
capital deepening effect would be smaller which would reduce productiv-
ity growth.

The life-cycle hypothesis of savings suggests that people are saving dur-
ing their working life and are running down their assets during retirement;
such saving/dis-saving behavior is rational as it smoothes consumption
over the entire lifetime. As in an aging society the number of workers who
are savers declines relative to the number of pensioners who are dis-savers,
total net savings of households fall after a peak. This could lead to a fall in
growth of the fixed capital stock (if the gap is not filled by more foreign
direct investment inflows). In the extreme case with gross investment fal-
ling below depreciation of the existing capital stock so that net investment
becomes negative, the capital stock would shrink and workers would be
equipped with a smaller capital stock which would reduce their productiv-
ity.

Thus, all depends on how big the effects of aging on saving and invest-
ment are. With a declining workforce there may still be a boosting of pro-
ductivity through capital deepening (if the capital stock declines less) de-
spite a weakening of saving and investment. As in an aging society labor
becomes scarce relative to capital real wages should increase relative to
capital costs which favors capital deepening and boosts labor productivity.®
However, when assessing the effect of aging on saving and investment and
relative factor prices one also has to consider that economies have become
more open. In an open economy with fully integrated capital markets capi-
tals interest rates are determined by global investment-saving balances.

5 For example, in a model simulation (a so-called overlapping-generation general
equilibrium model), Miles (1997) found that in Europe aging leads to a signifi-
cant fall in saving and investment but as labor supply also falls the capital-labor
ratio increases. Nevertheless, according to this model the level of GDP par cap-
ita will by 2050 be just under 25% lower than it would be with an unchanged
demographic structure.
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This could mitigate the change in relative factor prices and thus the addi-
tional capital deepening effect in rapidly aging countries as compared to a
situation with closed capital markets.

The effect of aging on saving also depends on how policies respond to
the challenge of aging. For example, if governments raise taxes to finance
higher pension expenditure, income is redistributed from the high-saving
working-age population to low saving or dis-saving pensioners so that the
negative effect of aging on household saving is exacerbated. If instead
pension reforms reduce the generosity of public pensions, people have to
save more for their old age which could boost savings of younger genera-
tions.

Aging may, however, have less influence on savings than the pure life-
cycle hypothesis suggests. Older people often continue to save rather than
dis-save. So rather than running down their assets during retirement they
continue building-up assets and transfer big amounts of wealth to their
children and grand children and it is unclear how this bequest motive will
change in the future. Furthermore, as people live longer they may increase
their precautionary saving at all ages. This effect could, however, be re-
duced again if at the same time the effective retirement age increases more
than life-expectancy so that the (expected) time in retirement declines.

While some empirical studies find evidence that aging reduces private
saving (i.e., that life-cycle saving dominates), other empirical studies find
only small or no effects. But this latter result could also reflect mis-
measurement,® or the fact that in the past demographic changes were very
small so that their effects on savings are difficult to identify; with demo-
graphic changes becoming larger in the coming decades, the life-cycle the-
ory of saving may reflect saving behavior better than in the past. Further-
more, the existence of generous public pension systems may have reduced
the importance of retirement savings so that current saving patterns are
dominated by other saving motives.” But with the generosity of public pen-
sions declining, younger generations will have to increase their retirement
savings so that their saving patterns may become more in line with the life-

¢ For example pension receipts from funded pension systems are generally
counted as income in the private household account although a good part of it
stems from running down assets and represents dis-saving.

7 Saving for retirement is only one among many determinants for household sav-
ings. Others are hedging against various risks, saving for the purchase of resi-
dences or durable consumer goods (cars etc.) or, as mentioned above, saving
for bequests. Saving tends to increase with higher income (or income growth)
and with higher real interest rates and it is also affected by government policies
as social security and the tax system.



48  Willi Leibfritz, Werner Roeger

cycle theory of savings. The transition period towards a higher level of
savings could then be used to increase productivity through increased capi-
tal deepening.

Given all these uncertainties there are very different views about how
important the demographic effects on savings are in reality. For example,
at one extreme it was estimated that an increase of 1 percentage point in
the old-age dependency ratio (i.e. the ratio between pensioners and work-
ers) causes an almost commensurate fall in the savings ratio; such high
savings sensitivity to demographics is consistent with the results typically
found in calibrated overlapping-generations models. At the other extreme,
evidence from household surveys suggests that an increase of 1 percentage
point in the dependency ratio reduces the private savings ratio by only 0,14
percentage points (Masson et al. 1995).

When looking at the effect of aging on domestic saving, the effects on
government saving should also be considered. For example, if govern-
ments are slow to adopt reforms in their welfare systems, their saving
could be significantly reduced by aging (through increasing government
deficits) so that the fall in domestic saving would be more pronounced.
The associated rise in government deficits and debt could raise interest
rates and “crowd out” private investment and reduce productivity growth.?
More recently real long-term interest rates have remained low, however,
despite the increase in government deficits in particular in the larger
OECD countries, but this should not be taken as evidence that this situa-
tion will prevail over the longer term.

Governments may prevent a fall in their savings by following prudent
fiscal policies and by implementing appropriate pension reforms. In Ger-
many the prolonged economic weakness and insufficient structural reform
have increased the deficit of the general government to above the Maas-
tricht ceiling of 3%, and with almost 68% in 2005 the debt-to-GDP ratio is
now also well above the Maastricht ceiling of 60% and continues to rise.
Such trends are in contrast to the needs of preparing for the aging of the
population. The new German government has taken measures to restore
fiscal sustainability and it has to be seen if it will be successful.

8 Tt has been estimated (for the US) that a 1-percentage point rise in the govern-
ment deficit raises interest rates by 0.25 percentage point (Laubach 2003). For
Germany it has been estimated that a 1-percentage point increase in the ex-
pected budget deficit ratio increases the government risk premium (as measured
by government financing costs relative to high-quality private debtor’s funding
costs) by 8 basis points. The authors argue, however, that the overall effect is
likely to be higher as a potential rise in real interest rates must be added to the
changes in the swap spread (Heppke-Falk and Hiifner 2004).
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Technological Innovation (Multi-factor Productivity)

As growth in inputs of labor and capital tends to slow down in aging
economies, economic growth will increasingly depend on growth of multi-
factor productivity (MFP). This in turn is mainly driven by innovation.
Germany belongs to the countries with strong innovation activity even
though its position relative to other industrial countries has somewhat
weakened recently. In particular, Germany has benefited less than some
high-performing countries from new technologies, such as ITC. This has
resulted in a deceleration in Germany’s MFP growth in the 1990s in con-
trast to some other OECD countries, such as Ireland, the Nordic countries,
the United States, Canada, Australia and New Zealand, where MFP growth
accelerated (see OECD 2003). In the past, Germany’s innovation activities
have focussed more on medium-tech sectors, such as machinery and auto-
mobiles where it has preserved a strong export performance. With rapid
globalization, competition in medium-tech sectors will further increase and
Germany has to strengthen its high-tech sectors and move closer to the
world technology frontier in these sectors in order to sustain its high living
standards. It has been noted that Germany’s potential to innovate could be
increased by removing obstacles in product, capital and labor markets
which would help increasing risk capital, developing innovative firms and
reallocating labor to more productive sectors (see Fuentes et al. 2004).

There are different views about the effects of aging on MFP growth. If
an aging society reduces economic dynamism by becoming more protec-
tionist and more redistribution-focused and spends less on R&D, MFP
growth declines. Furthermore, if markets for capital goods shrink, innova-
tion becomes less profitable and certain technologies may become ineffi-
cient and inapplicable. Some have also argued that with less people there
may be less chances for clever inventors to be born. On the other hand, as
labor is becoming the scarce factor of production there could be pressure
for more labor-saving innovation which would tend to raise technical pro-
gress and MFP. An aging society may also benefit from the global envi-
ronment by importing innovation from abroad through foreign direct in-
vestment and international R&D linkages, by importing new products and
by attracting high-skilled workers and researchers. This requires, however,
that the economy is open and flexible enough to adjust. Maintaining a high
level of human capital and enough saving and investment also helps to sus-
tain MFP growth as qualified labor and a modern capital stock are impor-
tant sources for the creation and diffusion of innovation.

Aging is also expected to affect productivity through its impact on the
pattern of demand. When people are young they are spending more on
education and entertainment and when they are getting older they spend
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more on housing and health care. Older people also spend less on motor
vehicles as they drive less. If the net result of aging is a shift towards labor
intensive services, average productivity growth would be reduced. Work
by the OECD suggests, however, that the size of age-induced changes in
consumption patterns is relatively small and does not lead to major struc-
tural changes in the economy (Martins et al. 2005).

Given these complex relationships between aging and the various
sources of productivity it is unclear how in the end productivity growth
will be affected by aging. If the possible negative effects as mentioned
above come together, productivity growth could be significantly reduced.
But it is also possible that the net effect on productivity growth will be
rather small or that productivity growth even increases as labor becomes
scarce and is equipped with more skills and more capital. Last but not
least, the net effect on productivity growth will also depend on how poli-
cies respond to these challenges. It is of particular importance for an aging
country like Germany to pursue “growth-friendly” policies. As discussed
above, economic growth can be enhanced by appropriate macro policies,
in particular sound public finances, and by appropriate structural policies
increasing labor market flexibility, which improves job creation and facili-
tates the reallocation of labor to its most productive use, enhancing compe-
tition by eliminating barriers to trade and capital flows, improving condi-
tions for human capital formation and research and development, and
removing barriers for the formation of new enterprises and other regula-
tions which hamper competition in markets for goods and services. Such
policies do not only increase the level of productivity and GDP per capita
(static gains) but may also lead to permanent higher growth of productivity
and GDP per capita (dynamic gains). It has been estimated that combined
reform measures along these lines could raise growth in living standards
by as much as 0.7, 0.6 and 0.3% per annum for the European Union, Japan
and the United States respectively relative to the “business-as-usual” case
(see, again, Martins et al. 2005).

4 Long-Term Growth Scenarios

The discussion in the previous section suggests that aging tends to reduce
economic growth. The main channel is the lower growth of labor supply.
However, the adverse demographic effects on growth can be mitigated or
perhaps temporarily outweighed by increasing labor utilization. Further-
more, there is some risk that aging will reduce productivity growth al-
though there is much uncertainty about how much. Nonetheless, the non-
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age related sources of growth, in particular technology and human-capital
driven productivity gains, could still offset at least part of the adverse ef-
fects from the demographic change so that the level of living standards
could still increase, although by less than without aging. The OECD Secre-
tariat and the EU Commission have attempted to shed some light at the
possible quantitative effects of aging on growth and on the impact of dif-
ferent policies.

4.1 Growth Scenarios by the OECD

Baseline Scenario

According to a long-term scenario by the OECD, Germany’s annual
growth of potential GDP will decline after 2010. In 2020-2030 it will be
only 0.6 per cent p.a.. which is less than half of what it is in 2000-2010.
Annual growth of potential GDP per capita is projected to decline a bit less
(to 0.8 per cent; Table 2). The decline in growth is caused by the lower la-
bor supply as the fall in the working-age population after 2010 is not com-
pensated by a further increase in labor force participation or a fall in struc-
tural unemployment. It should be mentioned, however, that this baseline
scenario does not consider any additional policy measures which might be
taken to further raise the participation rate and reduce structural unem-
ployment. At the same time, potential productivity growth is assumed to
increase somewhat from its currently depressed level. With these assump-
tions Germany’s level of GDP per capita is projected to be by one third
higher in 2030 than in 2005, despite the negative effect of demographics.
The aging of populations will also reduce growth in other European and
non-European countries. In the Euro area growth of potential GDP is pro-
jected to remain somewhat higher than in Germany as in most other Euro
countries the negative effect from demographics is smaller. It is interesting
to note, however, that according to this scenario the difference in future
growth of GDP per capita between Germany and the Euro area is very
small. The reason is that Germany’s productivity growth — which is the
main determinant of GDP per capita growth - is assumed to be similar as
in the Euro area. In the United States growth is also projected to decline as
a result of demographics but will remain significantly higher than in
Europe. Growth of potential GDP is projected to fall to 2.6 per cent p.a. af-
ter 2010 (from slightly above 3 percent in 2000-2010) and growth of GDP
per capita to 1% per cent (from above 2%). The reason for the higher US
growth is that growth of labor supply will decelerate less and remain posi-
tive and that productivity growth is assumed to remain higher than in
Europe. According to these scenarios the gap in GDP per capita levels be-
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tween Germany and the United States will continue to widen from 28% in
2004 (in purchasing power parity) to 40% in 2030. Thus, although the av-
erage German citizen is projected to become richer in absolute terms, the
income gap to the average American will continue to widen. The same is
true for the average European citizen. While more pronounced aging in
Germany and Europe contributes to the widening income gap, the lower
productivity growth plays a much bigger role.

Model Simulations

By applying a general equilibrium model with overlapping generations, the
OECD Secretariat has also made an attempt to illustrate, in a stylized way,
how reforms in the labor market and in pension systems could compensate
the effects of aging on growth (Martins et al. 2005). Table 3 shows the re-
sults for Germany. The first scenario in the table may be considered as a
“no-reform” scenario as it assumes that higher pension payments are fi-
nanced over time by raising the contribution rate, while leaving the re-
placement rate and the retirement age unchanged. The second “pension
saving” scenario keeps the contribution rate constant after 2005 and the
higher pension payments are financed by gradually reducing replacement
rates for new retirees. As a result, households increase their savings (in the
form of pension fund assets or other financial assets) in order to sustain
their consumption after retirement. In the third scenario the statutory age at
which individuals receive a full pension is raised by 1% years per decade.
This is roughly in line with the projected increase in longevity. If the
minimum amount of working years needed to receive a full pension is not
met the replacement rate is reduced by 6% per year and the remaining im-
balances in the pension system are covered by changes in the contribution
rate. The fourth scenario combines the “pension saving” scenario with an
optimistic policy scenario to raise utilization of labor potential. In this sce-
nario older workers’ labor market participation is increased by removing
early retirement schemes, introducing actuarial neutrality of pension
schemes with respect to retirement decisions, raising the statutory retire-
ment to 67, raising female labor participation rate to that of men and modi-
fying incentives for working full-time instead of part-time.°

As expected, economic growth is lowest in the “rising contribution” sce-
nario. In the “pension saving scenario” growth is higher as the adverse
demographic effect on labor supply is partly compensated by higher pro-
ductivity growth resulting from the higher growth of the capital stock
(capital deepening). In the third scenario growth is similar to the second

® For more details see Martins et al. a.a.0. and Burniaux et al. (2003).
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Table 2. Medium and long-term projections

Annual average rates of change

1995-  2000- 2005- 2010- 2020-
2000 2005 2010 2020 2030

Germany

A. Potential employment 0.2 0.3 0.1 -0.3 -0.9
Contribution from:

Al. Working-age population 0.0 -0.2 -0.2 -0.2 -0.8
A2. Trend labor force participation 0.5 0.5 0.3 -0.1 -0.1
A3. Structural unemployment -0.3 0.0 0.0 0.0 0.0
B. Potential labor productivity 1.0 1.2 1.5 1.6 1.6
C. Potential GDP 1.3 1.4 1.6 1.2 0.6
D. Population 0.1 0.1 0.1 0.0 -0.2
E. Potential GDP per capita 1.1 1.3 1.6 1.3 0.8
Euro area®

A. Potential employment 0.8 0.8 0.3 -0.3 -0.7
Contribution from:

Al. Working-age population 0.2 0.2 0.1 -0.2 -0.6
A2. Trend labor force participation 0.6 0.6 0.3 -0.1 -0.1
A3. Structural unemployment -0.1 0.0 0.0 0.0 0.0
B. Potential labor productivity 1.2 1.2 1.6 1.6 1.6
C. Potential GDP 2.0 2.0 1.9 1.3 0.9
D. Population 0.3 0.3 0.2 0.1 0.0
E. Potential GDP per capita 1.8 1.6 1.7 1.2 0.9

United States

A. Potential employment 1.4 0.8 0.9 0.3 0.4
Contribution from:

Al. Working-age population 1.4 1.2 1.1 0.3 0.3
A2. Trend labor force participation -0.2 -0.2 -0.1 0.0 0.0
A3. Structural unemployment 0.2 -0.2 -0.1 0.0 0.0
B. Potential labor productivity 2.0 2.1 2.3 23 23
C. Potential GDP 35 3.0 3.2 2.6 2.6
D. Population 1.2 1.0 0.9 0.8 0.8
E. Potential GDP per capita 2.3 2.0 2.3 1.7 1.8

*Excluding Luxembourg.

Source: OECD, Economic Outlook 77 and Secretariat calculations based on Me-
dium-Term Baseline database and demographic projections.
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Table 3. German GDP per capita growth under different policy scenarios

Annual percentage changes
2001- 2011- 2021- 2031- 2041- 2001-
2010 2020 2030 2040 2050 2050
‘Rising contribution rate’ scenario
GDP per capita® 1.2 1.1 0.9 1.2 1.2 1.1
Labor apparent productivity 1.6 1.6 1.6 1.4 1.5 1.5
Capital per unit of labor 0.5 0.5 0.5 0.4 0.4 0.5
TFP 1.1 1.1 1.1 1.1 1.1 1.1
Labor force growth® 0.1 -0.4 -0.8 -0.5 -0.6 -0.5
Total population growth -0.4 -0.1 0.1 0.3 0.4 0.1
‘Pension saving’ scenario
GDP per capita? 1.3 1.3 1.1 1.4 14 1.3
Labor apparent productivity 1.7 1.7 1.7 1.6 1.6 1.7
Capital per unit of labor 0.6 0.7 0.6 0.5 0.6 0.6
TFP 1.1 1.1 1.1 1.1 1.1 1.1
Labor force growth® 0.1 -04  -0.8 -0.5 -0.6 -0.5
Total population growth -0.4 -0.1 0.1 0.3 0.4 0.1
‘Gradually increasing age of retirement’ scenario
GDP per capita® 1.3 1.4 1.0 1.6 1.3 1.3
Labor apparent productivity 1.5 1.5 1.5 1.4 1.6 1.5
Capital per unit of labor 0.5 0.5 0.5 0.3 0.6 0.6
TFP 1.1 1.1 1.1 1.1 1.1 1.1
Labor force growth® 0.3 0.0 -0.6 0.0 -0.6 -0.2
Total population growth -04  -0.1 0.1 0.3 0.4 0.1
‘Pension saving’ scenario, incl. potential changes
in participation rates and retirement age®
GDP per capita? 1.9 1.7 14 1.4 14 1.6
Labor apparent productivity 1.3 1.6 1.8 1.7 1.6 1.6
Capital per unit of labor 0.3 0.6 0.7 0.6 0.6 0.5
TFP 1.0 1.0 1.1 1.1 1.1 1.1
Labor force growth® 1.0 0.3 -0.5 -0.6 -0.6 -0.1
Total population growth -0.4 -0.1 0.1 0.3 0.4 0.1

*GDP per capita growth is decomposed here into three contributions. The contri-
bution of labor productivity is the sum of the contributions of growth of capital per
unit of labor and TFP. TFP growth is 1.5 per cent and is assumed to be labor-
augmenting; since the labor share in output is 0.7, the TFP contribution amounts
to 0.7*1.5 per cent. The contribution of labor force growth equals the contribution
of the employed population since unemployment rates are frozen after 2000. The
contribution of total population is negative when total population grows.
PParticipation rates are frozen at their 2000 levels except in the ‘gradually increas-
ing age of retirement’ scenario.

‘Following Burniaux et al. (2003).

Source: OECD calculations.
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scenario as in the third scenario, but here the higher growth compared to
the first scenario is achieved by higher labor supply as older workers con-
tinue working longer. In the fourth scenario, which provides the highest
growth, this is achieved by even higher labor supply, in particular until
2020 as the participation rate increases more. Furthermore productivity
growth is also being boosted although less so than in the “pension saving”
scenario as the rising capital stock meets with more labor supply so that
capital intensity increases less. These simulations suggest that future
growth is not just “given” but also depends on how the society responds to
the challenge of aging.

4.2 Growth Scenarios by the EU Commission

The EU Commission, or more precisely, the Aging Working Group
(AWGQ) attached to the Economic Policy Committee (EPC) and the Direc-
torate General for Economic and Financial Affairs (DG ECFIN), has also
carried out studies to examine the effects of aging on the EU economies.
Similar to the work by the OECD these projections also consider the ef-
fects of aging on labor supply and on saving and investment but (also) not
on innovation (multifactor productivity). According to these simulations,
German growth will decline, especially in the period after 2020; the annual
average rate of growth of GDP per capita will decline from a growth rate
of 1.6 per cent p.a. projected for the next 15 years to an average of 1.3 per
cent for the period 2020 to 2050. Growth will decelerate somewhat less
than in the OECD baseline projection as labor input falls less and produc-
tivity growth is assumed to be a bit higher. Other EU member states are
confronted with similar demographic trends. Therefore, per capita growth
for EU25 will decline from an average rate of around 2.1 per cent pro-
jected until 2020 to about 1.5 per cent on average for the period 2021 to
2050. Growth of potential output in EU-15 is projected to decline from
currently almost 2% to less than 1% by the mid 2030s. It will remain sig-
nificantly lower than potential growth in the United States but higher than
in Japan where the process of aging is even more pronounced (Figure 4).

Of course one must be aware that the decline of GDP per-capita growth
will be smaller than the projected decline in GDP growth. While in the
case of Germany GDP growth is projected to decline from 1.8% over the
period 2005-2020 to about 1.1% after 2030, GDP per capita will only de-
cline from 1.8% to 1.3%. Table 4 provides detailed information on the
relevant demographic and technological trends underlying this scenario for
Germany.
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Fig. 4. Impact of aging on potential growth rates in the EU-15, the U.S. and Japan

The demographic trends, which are based on EUROSTAT projections,
show a continuous decline in the population of working age from 2005 to
2050. This decline will accelerate after 2020 and will reach negative
growth rates of around —0.7% per annum around 2030. The projections as-
sume that the decline will slow down in later years. This is primarily due
to an assumed increase in the fertility rate from 1.4 until 2030 to 1.5 after-
wards. Consequently employment growth will eventually turn negative as
well. In the projections of the AWG there are two factors which postpone
this process, an increase in labor force participation and a decline in struc-
tural unemployment. Indeed, in Germany there has been a trend increase in
the participation rate since the early 80s from around 66% to 67% in the
early 90s and a visible acceleration in the 90s to 73% in 2005. The projec-
tions are based on a so called ‘cohort method’ which takes into account the
age profile of the population in projecting the participation rate forward.
As can be seen from the table, the crucial assumption underlying a contin-
ued increase in labor force participation is a strong increase in the partici-
pation of the age cohort 55-64. Thus the projection assumes an increase in
the effective retirement age.

Concerning the unemployment rate, the projection assumes a decline
from 9.4 per cent in 2005 to 7% in the longer term, i.e. it is assumed that
the structural unemployment rate will reach a level of 7% in the medium
term. Unlike other EU countries, Germany so far has not achieved a trend
reversal in the structural unemployment rate. For example, in the Euro area
as a whole structural unemployment peaked in 1996 with 9.3 per cent and
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has declined to 8.2 per cent in 2005, while Germany’s structural unem-
ployment rate has increased from 7.4 to 8.6 per cent over the same period.
However, based on the experience of other countries and the labor market
reforms which have recently been undertaken, the projected decline to 7%
does not seem out of reach. At the same time, we have to take into account
that the increase in pension contribution rates due to aging is putting up-
ward pressure on non-wage labor costs. Without any reform in the gener-
osity of the pension system the contribution rate which is currently close to
20% could approach nearly 40% in 2050. Various reform efforts have been
undertaken in recent years, with the goal of stabilizing the contribution rate
below 23% in 2030 (see, for example, Borsch-Supan and Wilke 2004).
While most labor market theories suggest a positive causal relationship be-
tween labor taxes and unemployment, no general consensus about the ac-
tual tax elasticity of unemployment has yet been reached. For the Euro-
pean Union, the empirical evidence ranges from a total absence of an
effect (see Blanchard and Wolfers 2000) to an unemployment tax elasticity
of up to 0.59 (see Daveri and Tabellini 2000). Notice, however, that the ef-
fects found in empirical studies tend to be stronger for continental Euro-
pean countries. These countries tend to have a stronger focus on wage in-
come as a base for social security taxes. It can be argued that raising social
security contributions while leaving social benefits unaltered has been a
major reason why structural unemployment increased.

Not included in the employment projections are trends in hours worked.
It is true that in 2002 the trend decline in hours worked has come to an
end. It is, however, not clear whether a further increase in the participation
rate will not be associated with an increasing share of part time workers
and thus a further decline in average hours worked.

In the scenario it has been assumed that MFP growth in the EU will re-
turn to a growth rate that prevailed on average over the period 1970-2004,
namely 1.1 per cent. Against the background of a secular decline in MFP
growth this assumption appears to be optimistic. On the other hand, it can
be argued that several OECD countries have actually managed a turn-
around in MFP growth, most importantly the US, but also some EU coun-
tries such as Ireland, Finland and Sweden. In fact, the long-term MFP
growth trend comes close to the MFP growth rate in the US (1.2 per cent).
A trend reversal for the other EU countries, including Germany, does not
seem impossible. In light of the post war experience of continued techno-
logical catching up of Europe with the US it seems not unreasonable to as-
sume that the EU will not permanently diverge technologically from the
US. Undoubtedly, MFP growth acceleration in the US, Ireland and the
Scandinavian countries in the last 10 years has benefited from a high IT
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Table 4. Baseline scenario of the EU for Germany

2004 2005- 2010- 2020- 2030- 2040-
2010 2020 2030 2040 2050

Demographic assumptions

Fertility rate 1.4 1.4 1.4 1.4 1.5 1.5
Life expectancy at birth:
Males 76.1 767 78.0 79.6 80.7 81.6
Females 81.7 823 835 848 858 86.5
Life expectancy at age 65:

Males 16.1 165 174 184 192 198
Females 19.5 199 209 219 226 23.1
Net migration (thousand) 270.0 240.0 229.0 214.0 205.0 200.0

Net migration (% of population) 0.3 0.3 0.3 0.3 0.3 0.3
Population (million) 82.5 829 834 832 817 793

Population aged 0-14 (% of total) 14.7 14.0 133 13.1 126 122

Prime-age pop. (25-54; % of total) 43.6  43.2 41.7 37.8 36.5 35.6

Work. age pop. (15-64; % of total) 67.3  66.4 65.8 62.8 588 58.1

Pop. aged 65+ (% of total) 180 19.6 209 241 28.6 29.7

Pop. aged 80+ (% of total) 42 4.6 5.8 7.5 8.6 11.4

Pop. aged 55+ (% of pop. 15-64) 549 563 604 698 749 750
Dependency ratios:

Share of older workers® 11.2 124 175 214 186 198
Old-age dependency ratio® 26.8 295 319 385 488 51.2
Total dependency ratio® 48.7 505 521 594 702 721
Total economic dep. ratio 125.1 119.6 109.0 117.8 131.3 133.7

Econ. old-age dep. ratio (15-64)° 39.5 41.8 42.6 509 643 67.8
Econ. old-age dep. ratio (15-71)" 39.0 41.3 421 50.0 63.1 66.7

*Population aged 55-64 as a percentage of the population aged 15-64

bPopulation aged 65 and over as a percentage of the population aged 15-64
“Population aged less than 15 and 65 and over as a percentage of the population
aged 15-64

nactive population (total population less those employed) as a percentage of the
employed population aged 15-64

“Inactive population aged 65 and over as a percentage of the employed population
aged 15-64

Tnactive population aged 65 and over as a percentage of the employed population
aged 15-71

production share. While it will be difficult to replicate the same pattern of
specialization in all EU countries, it has also been argued (see Inklaar et al.
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Table 4. Baseline scenario of the EU for Germany (continued)

2004 2005- 2010- 2020- 2030- 2040-
2010 2020 2030 2040 2050

Macroeconomic assumptions
Real GDP (growth rate) 1.1 1.8 1.8 1.0 1.1 1.3
Labor input (growth rate) 0.4 0.9 0.3 -07 -06 -04
Labor productivity (growth rate) 0.7 0.9 1.5 1.7 1.7 1.7
Contrib. of capital deepening 0.1 0.1 0.4 0.6 0.6 0.6
Contrib. of MFP growth 0.5 0.8 1.1 1.1 1.1 1.1
GDP per capita (growth rate) 1.1 1.7 1.8 1.1 1.3 1.6
GDP (2004 prices; mill. Euros) 2177 2299 2669 3044 3355 3804

GDP per worker 203 214 246 282 31.6 369
Real interest rate 3.0 3.0 3.0 3.0 3.0 3.0
Labor force assumptions
Pop. growth (work. age: 15-64) -02 -02 -07 -07 -04
Labor force (million) 40.5 415 431 411 380 365
Participation rate (15-64) 73.0 753 78.6 787 79.1 792
young (15-24) 505 513 523  51.8 515 520
prime-age (25-54) 86.5 87.6 889 89.7 90.0 8938
older (55-64) 459 53,6 67.0 687 689 70.1
oldest (65-71) 6.2 6.4 7.7 8.7 8.3 8.5
Employment rate (15-64) 66.0 68.6 727 732 736 73.7
Employment rate (15-71) 599 615 66.1 651 639 656
Employment growth (15-64) 1.0 0.3 -08  -06 -05

Unemployment rate (15-64) 9.5 9.0 7.4 7.0 7.0 7.0

2004) that the use of IT has productivity spillovers to service industries
and here in particular to wholesale and retail trade that could be mimicked
in a similar way as in the EU’s post-war adoption of US industrial prac-
tices.!® But this will certainly depend on how innovation-friendly the popu-
lations in Germany and the EU will be in the coming decades.

Capital deepening is another important source for additional productiv-
ity growth in the projections presented above. The question is: will capital
formation in aging economies be sufficiently strong? Using neoclassical
investment theory we know that capital productivity will be equated in the

10 There is a discussion to what extent there is a genuine productivity increase in
wholesale and retail trade in the US or whether the reported productivity
growth in these sectors is a measurement problem associated with a strong de-
cline in IT prices (see, for example, EU Economy Review 2004).
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longer-term term with capital costs. Therefore it is important to have a
view on the evolution of the real interest rate. Whether it will rise or fall
depends, as mentioned above, essentially on the investment and savings
developments on a global scale. There are arguments for a change in inter-
est rates in both directions. In case of the AWG scenarios a neutral posi-
tion was adopted and a constant real interest rate path was assumed. Under
this assumption, the marginal productivity condition for capital leads to
further capital deepening.!!

Table 5. Germany’s GDP per capita under alternative pension scenarios?

No policy change  Reducing the generosity Increasing the effective

of the pension system retirement age
2030  -12.0% -9.8% -3.3%
2050  -19.0% -14.8% -5.9%

*The figures reported in this table show % deviations from a hypothetical no-aging
baseline.

The EU Commission has also considered a number of alternative sce-
narios in order to see which policies would be most effective in keeping
the projected slowdown of GDP per-capita growth at a minimum. Table 5
reports results from three alternative scenarios for Germany. The first sce-
nario simply shows the decline in per capita income — relative to a hypo-
thetical no-aging scenario — under the assumption that the current generos-
ity of the PAYG system is retained and the contribution rates are
successively increased in order to balance the system. The second scenario
analyses the possible impact of a gradual and partial move towards a
funded system, were the first PAYG pillar only guarantees a continuation
of current real pension income but no further growth in line with real
wages so that the replacement rate falls. The third scenario present results
from an increase of the effective retirement age to 65 years. The analysis
was conducted with the QUEST aging model.'

The simulated reduction of the generosity of the PAYG system is of the
same order of magnitude as the proposals of the Riirup Commission for

' Simulation studies that have been conducted with the Commission’s QUEST-
Aging model, which has an explicit life-cycle household sector suggest that real
interest rates will actually decline. An important reason for this result is that
younger age cohorts increase their savings rate because they face lower income
growth in the future, and they also know that because of an increase in life ex-
pectancy they will spend more time in retirement.

12 See Mc Morrow et al. (2004) for more details concerning the model and the
simulations.
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Germany. This reform will, however, not prevent an increase in the contri-
bution rate which still increases by about 10 per cent until 2030. Compared
to the baseline scenario there are positive effects on growth, although these
are limited. There are gains from increased employment and there are ad-
ditional savings, however, with high capital mobility as assumed in this
simulation, a significant fraction of additional savings would not be in-
vested domestically but flows to regions with less demographic pressure.
While this does not raise German output it would increase Germany’s
Gross National Income (GNP) through future capital returns from abroad.

In the third simulation the effective retirement age, which is currently
close to 60, is gradually increased to the average statutory retirement age
of 65 over the next 10 years. Under the assumption that this increase could
be accomplished without a significant loss in the average efficiency of the
labor force, this scenario goes a long way in offsetting the decline in per
capita income. However, the simulation also shows that by itself it will not
be able to completely offset the GDP loss. But a combination of the two
reforms which is keeping the real pension levels unchanged (and thus con-
tinuously reducing the replacement rate) and raising the average retirement
age to 65 would achieve this goal. The German government has recently
increased the statutory retirement age from 65 to 67 (or after 45 years of
work) which goes in the right direction as it helps to raise the effective re-
tirement age.

5 Conclusions

Over the past ten years economic growth in Germany has been relatively
weak due to a deceleration of productivity growth and a decline in labor
input (hours worked) with demographics playing only a minor role. From
1995 to 2005 real GDP increased on average by 1.4 per cent p.a. and with
population almost stagnating (average increase of 0.1 per cent) real GDP
per capita increased by a similar rate (1.3 per cent). In the coming decades
Germany will be faced with a significant aging of the population which
could further dampen growth. According to current demographic projec-
tions — which are, however, uncertain due to various simplified assump-
tions, in particular concerning future migration and birth rates — the labor
force will shrink by around Y4 per cent per year until 2020 and by %2 per
cent per year between 2020 and 2035. Productivity growth could also be
adversely affected by aging but views differ about such an effect and its
size. There are various channels through which productivity growth could
be reduced, such as lower saving and investment and lower innovation.
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Thus aging could have a significant adverse effect on future growth.
However, the overall growth pattern will also depend on how policies re-
spond to the challenge of aging. For an aging country like Germany it is of
particular importance to increase the utilization of the labor potential
which is currently low and also to sustain and possibly increase productiv-
ity growth. Restoring fiscal sustainability and reforming pension and
health care systems, which will come under considerable strain with the
aging of the population, should therefore be carried out in ways which
limit the adverse effects on the economy, implying that tax increases
should be limited. Increasing labor market flexibility would help job crea-
tion and at the same time improve productivity through reallocation of la-
bor to its most productive use. Furthermore, improving human capital for-
mation, including life-long learning, sustaining R&D and fostering product
market competition are very important to enhance productivity.

As illustrated by alternative scenarios considered by the OECD Secre-
tariat and the EU Commission economic policies can make a big differ-
ence to future growth. According to these scenarios Germany’s annual av-
erage growth of GDP per capita varies over the next decades between
around 1% and around 1% per cent, depending on which policies are pur-
sued. The EU also estimates that the effect of aging on the long-term level
of German GDP per capita could be fully compensated if real pension
benefits were frozen at the current level — which would, however, lead to a
continuous fall in the replacement rate as real wages continue to increase —
and if, in addition, the effective retirement age were increased from cur-
rently around 60 to 65. These measures would not only raise utilization of
labor potential but also improve productivity as saving and investment
would increase.

Recent reforms in Germany are going in the right direction and help to
contain the adverse effects of aging on growth. They aim at limiting tax
increases and at increasing the effective age of retirement. The main meas-
ures are eliminating early retirement schemes, increasing the statutory re-
tirement age from 65 to 67 years and reducing replacement rates. However
even if pension reforms will not fully outweigh the adverse effect of aging
on growth, the level of GDP per capita will continue to improve at a mod-
erate pace, provided productivity growth can be sustained. Nonetheless
Germany’s (and Europe’s) income gap vis-a-vis the United States will
continue to widen as productivity growth is projected to remain lower and
the degree of aging is higher than in the United States.
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The Impact of Global Aging on Capital Markets
and Housing

Axel Bérsch-Supan’

1 Introduction

Aging has complex effects on the markets for real capital — capital used in
the production of goods and services, and housing capital. If elderly people
save less than younger people, an aging society saves less. This should
increase interest rates since supply of funds gets tight. At the same time,
the younger generation becomes ever smaller, so there is also less demand
for new investment. The equilibrium effect is thus uncertain.

Pessimists believe in the so-called “asset meltdown” hypothesis: house-
holds’ demand for financial assets will plummet between 2030 and 2040,
when the baby boomers retire and die, asset values will melt down
dramatically and the return on financial investments will fall sharply.

Optimists stress economic mechanisms which soften or even reverse the
negative impacts of aging on capital markets. One such important counter-
mechanism is an aging society’s need for more capital since capital must
increasingly substitute for labor. This rising demand for real capital
increases the return to capital at exactly the same time as pessimists fear
the prospect of an asset meltdown.

In order to be able to judge whether the pessimists or the optimists are
right, we quantify the potential effects of aging on asset prices using a
sophisticated overlapping generations (OLG) model with international
diversification reflecting the global nature of the markets for productive

* T would like to thank Alexander Ludwig and Mathias Sommer who have done
most of the hard work underlying this contribution. Financial support from the
Deutsche Forschungsgemeinschaft, the Volkswagen Foundation, the Gesamt-
verband der Deutschen Versicherungswirtschaft and the state of Baden-Wiirt-
temberg is gratefully acknowledged.
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capital. The results from this model indicate that there will be some decline
in the value of productive capital, but it is small in any case and even
smaller when capital is globally diversified. So aging is not as damaging as
the pessimists make believe, but markets for productive capital are not
immune to demography, as some optimists claim.

Returns on real estate will be more affected by the demographic trend
because there is much less room for diversification and because housing
cannot substitute for scarce labor. The pessimism of Mankiw and Weil
(1989), however, who made the asset meltdown hypothesis popular in the
USA, appears to be misguided. Since household size lags population size
by about 20 years, housing demand will only begin to fall from 2025
onwards even if populations start declining today. Thereafter housing
demand will drop very gradually such that house prices will not fall
dramatically over the next 30 years. Mankiw and Weil’s (1989) estimate of
a housing price drop between 1990 and 2010 to half of their original levels
will certainly not materialize.

In order to rest these findings on a solid foundation, the chapter
proceeds as follows. Section 2 collects the major findings of earlier studies
on this topic. Section 3 analyses productive capital, while section 4 deals
with the developments that can be expected on housing markets. Section 5
summarizes our results with a view on economic and social policy
implications.

2 The Asset Meltdown Debate

A spectacular fall in the price of assets as a result of demographics was
predicted for the first time by Mankiw and Weil (1989) for the real estate
market in the United States. Mankiw and Weil used cross-sectional data on
real estate assets from the 1970 US census to develop an age profile of the
demand for property. Their demand forecast is based on the assumption
that this age profile remains constant and it is only the size and age
structure of the US population that will change. Based on the historical
correlation for the growth in demand with the price index for investments
in residential buildings, Mankiw and Weil conclude that the demand for
residential property must increase by approximately 1.5% per year to keep
prices constant. However, the demographically controlled demand variable
shows consistently lower growth rates for the period 1990-2010. This
forecast discrepancy exercises enormous price pressure on the residential
property market. The point estimate by Mankiw and Weil implies a 47%
price fall within 20 years.
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The study provoked a large number of very critical comments, which
ultimately cast considerable doubt on whether the forecasts by Mankiw
and Weil (1989, 1992) are sustainable. Woodward (1991) grouped together
the main points of criticism in the first series of responses refuting the
study. For instance, both Hamilton (1991) and Hendershott (1991)
criticized the fact that the estimates of Mankiw and Weil imply that, even
if demand remains at a constant level, the prices would fall by 8%. This
implausible linear time trend has a much greater influence on the forecast
than the decline in the growth for demand from 1.6% at the start of the
1980s to around 0.6% in approximately 2000. Swan (1995) criticized that
not only were the effects of a long-term rise in real income completely
ignored but the supply side of the residential property market was also not
taken into account.

Engelhardt and Poterba (1991) also cast doubt on the findings of
Mankiw and Weil. They made an equivalent analysis for Canada, a
country with demographic trends that very largely mirror those in the
USA. The age profile for real estate assets in Canada also broadly
corresponds to the equivalent figures in the USA. In spite of this,
Engelhardt and Poterba could not find that demography had any similar
influence along the lines identified by Mankiw and Weil.

More recent research has shown how important cohort effects are. When
Mankiw and Weil used cross-sectional data to analyse the demand for
residential property over the life cycle they ignored the effects of income
and the cohort group, which have proved to be very important in
quantitative terms. In cross-sectional data, i.e., in data from many people at
a single point in time of observation, it is not possible to decide whether
persons save “too much” because they are old (age effect) or because they
were born a long time ago at a time when, for instance, thrift was
considered to be particularly virtuous (cohort effect).

If one applies this approach to demand for residential property, it cannot
be ascertained whether persons use a small amount of living space because
they do not need a large apartment when they are old or whether they do
not need a large apartment in old age because at the time when they
purchased their apartment they did not have enough real income to afford a
large apartment. In their analysis, Mankiw and Weil present the cross-
sectional profile of real estate assets in 1980 by way of comparison.
However, the asset values recorded in the 1980 census were on average
more than 50% above the 1970 sample group for each age group. When it
comes to using demand profiles for fairly long-term forecasts, the order of
magnitude of 50% shows the quantitative significance of income-related
effects, in particular, but also other cohort effects. The increase in the asset
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profiles of all age groups between 1970 and 1980 illustrates the dimension
in which the demand for real estate could also change in the future.

Studies made in the United States of America that adopt a more careful
approach than Mankiw and Weil verify that, for just these reasons, the
estimates of age-specific demand for residential accommodation are
distorted and a possible “asset meltdown” effect is greatly exaggerated —
for example, see Venti and Wise (1990), McFadden (1994), and Skinner
(1996). Section 4 will apply a similar approach to Germany.

The ultimate judge, of course, is time. Hence it is worth noting that the
forecasted “asset meltdown” which should have occurred between 1990
and 2010 in the US has simply not occurred until 2006, neither during the
boom in equity markets (which is easy to explain), nor since the bubble
burst (which is more significant).

Turning to productive capital, the most familiar study based on
empirical data of saving behavior over the life cycle is the analysis by
Poterba (2001). It derives a demand variable from the shift in the aging
structure of the population, which is produced from an estimated life cycle
savings profile. In contrast to Mankiw and Weil, Poterba estimates the
demand from the various age classes in a model which permits explicit
cohort effects. The estimated asset profile in old age is very largely flat — a
result that has already been documented by other authors. Poterba uses a
series of further demographic variables which can explain the
accumulation of savings in a society. For long time series he finds hardly
any indications that demography influences returns on equity investments
and only minimal indications of such influences on the market for secure
interest-bearing securities. It was only for the price-earnings ratio of
equities that Poterba found demography had historical influences but these
were not stable. The estimated parameters led Poterba to the conclusion
that a demographically induced fall in prices on capital markets, as had
been predicted by Mankiw and Weil for the real estate market, is
extremely unlikely.

Abel (2001) criticized Poterba’s analysis. He sets up a theoretical model
in which the households are interested in the well-being of their heirs and
thus possess an inheritance motive. He shows that it is entirely possible for
an asset meltdown to be consistent with a flat asset profile in old age.
Although the demand of the old generation for capital is not falling, a
demographically induced fall in prices could be brought about through
lower savings by the younger generation. However, there is no evidence
that the amounts to be inherited will fall with the number of children.
Abel’s theoretical countermechanism to Poterba’s analysis thus seems to
be of little empirical relevance.
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3 Aging and the Markets for Productive Capital

Initial theory-based models to estimate the effects of demographic changes
on the development of returns on productive capital can be found in Cutler
et al. (1990), Borsch-Supan (1996), and Reisen (2000). More recent work
is based on models of overlapping generations (“OLG models”), which
were used for applied policy analysis for the first time by Auerbach and
Kotlikoff (1987). Since then, such models have undergone considerable
progress, enabling them to mirror reality more closely. The models have
increasingly developed from semi-theoretical analytical tools to genuine
forecasting and simulation models (INGENUE 2002). In the sequel of this
section, we employ the next generation of OLG models characterized by
the implementation of realistic demographic data (Boérsch-Supan et al.
2002, 2003a; Borsch-Supan et al. 2003c).

3.1 A Model of Overlapping Generations:
The MEA-OLGA Model

Savings, capital returns and international capital flows are the outcome of
complex interactions between supply and demand on German and
international capital markets, influenced by demography and the capital
and goods markets. Our simulation model calculates this equilibrium by
drawing on model households which mirror the various generations living
together during the phase of demographic transformation (“overlapping
generations”, abbreviated OLG). Such models have a long tradition. They
were developed as theoretical models by Samuelson (1958) and Diamond
(1964) and extended by Auerbach and Kotlikoff (1987) to be used for the
first time in a near-reality computer simulation model.

The MEA-OLGA simulation model on which the results of this section
are based is the first such model that is not restricted to one country but
also covers international trade and capital movements. Details, including a
mathematical description, of the MEA-OLGA model can be found in
Borsch-Supan, Ludwig and Winter (2003). Here we are limiting ourselves
to the essential equations and mechanisms effective in this model. Note
that the model takes a long-term perspective and thus abstains from all
short-term Keynesian considerations. This also justifies the assumption
that exchange rates have no role to play in our real economic model.
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How Households Behave

The model households in the MEA-OLGA model offer a fixed amount of
work. They divide their income into consumption and savings but here we
only map the long-term savings, i.e. the savings that are required to
compensate for the drop in income upon retirement. The accumulation of
savings is therefore mapped according to the life cycle hypothesis by
which the household does not apportion a distribution of income into
consumption and saving each year but over a time scale that is only limited
by the households’ discount rate. Consumption C; is smoothed by this
long-term life-cycle planning so that it greatly depends on consumption in
the preceding period C;;. Impatient consumers (their discount rate p
exceeds the market interest rate ry) initially consume a large amount but, in
contrast, patient households initially save and their discount rate of p is
lower than the market rate r,. The development over time of consumption
C, is therefore produced from the following simple equation in which the
ratio between the discount rate and the market interest rate is weighted by
the parameter ¢, which states the extent to which households react to
deviations between the discount rate and the market interest rate:

I+, the
C,=C_,- rp (1)

This consumption equation implicitly also describes the savings decision
because current income minus consumption expenditure gives the figure
for savings. This is added, with interest, to asset A of the next period:

A=A (+1)+Y" -C, ()

t+1

The pension scheme has a crucial influence on savings decisions
because it is the main source of income during retirement, albeit
supplemented by cashing in household savings, for instance in the form of
“Riester pensions”.! Our model only maps long-term savings in the form
of provision for old age. If the pay-as-you-go pension scheme is so
generous that the level of pensions is 100%, no long-term savings at all
occur in our model. If, at the other extreme, the level of pension falls to
zero, all the income in old age must be provided from savings.
Consumption is correspondingly lower in younger years.

I Riester pensions®, named after a former German minister who was responsible
for the introduction of this program, are a special type of subsidized savings
plans that are meant to make up for the long-term reduction in public pension
benefits following recent reforms.
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Savings are invested in productive capital. These investments can either
be in Germany or abroad. The international portfolio shows that capital
moves to where the returns, after adjustment for risk and tax, are the
highest and this remains so until the balance between risk- and tax-
adjusted returns is the same in all countries.

Production Side, Capital Market and Overall Economic Balance

On the production side, capital and labor are used as a substitute so that the
wages correspond to work productivity and the capital return corresponds
to capital productivity. We are modelling this using a so-called Cobb-
Douglas production function, which converts GNP Yj; labor L;; and
capital K;, in units of goods and services produced. Here, the indices stand
for year t and country i.

65
Yii= F(Kt’i 2Ol )= Kffi (O, Z €L i )l_a 3)
a=1

All countries have the same production technology F, but Ilabor
productivity varies by ©;,. Also, the entire workforce L;, is composed of
the wvarious age groups L;,;, whose age-specific productivities ¢,
correspond to the average wage profile.?

The different productivity levels ©;, correspond to the different per-
worker gross domestic products. The available quantity of labor L, is
derived from the demographic assumptions.?

Wages and interest rates are determined in such a way that they
correspond to labor productivity and capital productivity, respectively. In
particular, the interest is produced from the marginal productivity of the
capital deployed minus the rate of depreciation 9,

r, =flk,;)-3, @)

and the investments made in the domestic economy from the net change of
the domestic capital stock,

It,i = Kt+l,i - (1 - 8)I<t,i . (5)

2 Rising until the age of 55 and then constant.

3 See Borsch-Supan et al. (2003b) for a description of the demographic
assumptions.

4 To be more precise: From the marginal productivity of capital deployed per ef-
ficiency unit of labor, therefore k = K/OL. The depreciation rate  is assumed
to be constant and uniform.
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Capital K;;, which is used in a country for production does not have to
correspond to the assets that the inhabitants of this country have
accumulated and which we have described as A,. The difference

Vi,t = Ai,t - Ki,t (6)

is represented by the assets abroad. If more is saved than invested, the
capital flows abroad — for instance, in the form of direct investments — as
described above, i.e., until the returns, adjusted for risk and tax, have
converged in all countries. The current account surplus is therefore

CAt,i = Vt+l,i -(1- 6)Vt,i = St,i - It,i . (7)

If one takes all the regions of the world together, both the international
capital flows and the net external positions of the various countries must
cancel each other out overall, because the regions of the world form a
closed economy. This is one of the key conditions for the equilibrium of
international trade and our model:

R
2.V, =0 (8)
i=1

The MEA-OLGA model is matched to the overall economic pattern in
Germany from 1970 to 1995, i.e. the model parameter is selected in such a
way that the historical development is mapped as successfully as possible
(“calibration”). The relevant parameters are listed and explained in the
appendix.

How International Capital Movements Are Modelled

We first apply the MEA-OLGA model to three scenarios for capital mobil-
ity: firstly, to Germany as a closed economy; secondly, to Germany as an
open economy with perfect capital mobility within the other countries of
the EU; thirdly, with perfect capital mobility within the other countries of
the whole OECD. Perfect mobility of capital within the OECD may be an
exaggerated assumption but not so within the EU, because by far most of
the flows of capital are within the eurozone where there is free movement
of capital. This also justifies the assumption that exchange rates have no
role to play in the MEA-OLGA model. In addition, the model describes
the very long-term trends in capital movements. Whereas the short-term
exchange rate induces flows of capital movements which, although
considerable, are of short duration and of less interest to us, the long-term
exchange rate and the long-term capital flows are determined jointly by the
fundamental variables of demography and overall economic development.
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How Further Capital Is Accumulated as a Result of Old-Age Provision

We map the scope of potential developments of pension insurance with
two scenarios: the curve to be expected after the Riester reform is between
the two. The first scenario (“Retain the PAYG system in place prior to the
Riester reform”) keeps the net replacement rate (of approximately 70%)
provided by the pay-as-you-go pension system. In this scenario the
contribution rate is raised from 19.5% to 25.7% in the year 2030 to finance
aging-related additional costs. We call the second scenario the “freezing
model”. This systematic reform model stabilizes the contribution rate at
19.5%, so that the pay-as-you-go pension level falls to just under 51%; at
the same time, the overall pension level remains constant with a resultant
gradual transition to a pension system based on a substantially higher
funded component. These are obviously two extreme scenarios. The
present reform process will not permit a situation where the contribution
rate rises to almost 26%; however, it is also unlikely that the contribution
can be frozen so the most probable social policy development will be a
figure between these two extremes.

If the gaps in the pay-as-you-go pension insurance are fully plugged by
individual capital formation, this increase in individual private provision
will have displacement effects on other forms of household savings. The
calibration of the model to the development of household savings between
1970 and 1995 indirectly produces displacement of around one third. In
other words, two thirds of the individual private provision induced by the
reduction in the replacement rate represents genuine savings which
enhance the capital stock in the economy.

3.2 The Development of Household Savings

Figures 1 and 2 show the development of the long-term savings rate for the
two pension reform scenarios (no reform, systematic reform) and these,
again, in relation to the three different assumptions on capital mobility
(Germany as a closed market, free movement of capital in the EU, free
movement of capital throughout the entire OECD). The savings rate,
which the simulation model calculates, is the proportion of long-term
savings of private households in relation to the available income of the
household. This percentage is lower than the savings rate usually meas-
ured, which is approximately five percentage points higher in Germany
and includes short-term savings (for holidays, purchases of consumer
durables, etc.), which are not at all sensitive to demographic factors and
are thus of secondary importance for our simulation calculations.
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The Pure Demographic Effect

Figure 1 begins with the scenario in which today’s pension insurance
system is not changed, i.e. under the fallacious assumption that the benefits
of the current pay-as-you-go system will be continued at the present level
and financed by increases in contributions, without employment being
influenced by it. Figure 1 therefore shows the pure effect that an aging
population has on the resultant savings rate, without the additional effect
of a pension reform.
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Notes: The savings rate is defined as long-term savings of private households
divided by available income of private households; the pension level of the pay-
as-you-go system stays at 70%. On the expression “long-term saving”: see the
explanations in the text.

“Germany” scenario: all German savings are invested in Germany; “EU” scenario:
all German savings are invested within the EU; “OECD” scenario: all German
savings are invested in OECD countries.

Source: MEA-OLGA model (Borsch-Supan et al. 2003a).

Fig. 1. Savings rate of private households, continuing with the current pay-as-you-
g0 pension system

The savings rate follows the demographics very closely. After a phase
of very slow decline, during the years in which “baby-boomers” are
receiving the highest income and thus also saving the most, a rapid,
demographically induced decline will follow from 2020 onwards, when
the first “baby-boomers” start to retire. Overall, the savings rate will fall in
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the long term by approx. 4 percentage points. This decline is not
particularly affected by international diversification options.
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Notes: The savings rate is defined as long-term savings of private households
divided by available income of private households; the contribution to the pay-as-
you-go pension system is limited to 20%. On the expression “long-term saving”:
see the expanations in the text.

“Germany” scenario: all German savings are invested in Germany; “EU” scenario:
all German savings are invested within the EU; “OECD” scenario: all German
savings are invested in OECD countries.

The “leap” represents the increase in savings as a consequence of introducing the
multi-pillar model because in our model the households make the payments for
old-age provision that are necessary to maintain the level of pensions at the
accustomed level.

Source: MEA-OLGA model (Borsch-Supan et al. 2003a).

Fig. 2. Savings rate of private households with a partially capitalized pension
reform

The Effect of a Funded Pension Reform

Figure 2 shows the effect of a systematic pension reform, i.e. if the
contribution rate is stabilized at 19.5% and the income in old age is
secured by a corresponding amount of private pension provision. Pension
reform of this kind will increase the savings rate considerably. Figure 2
also clearly highlights the importance of international diversification
options. If all the funds for old-age provision have to be invested in Ger-
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many, the return on capital will fall much more sharply than would be the
case with international diversification — see Figure 3. This will reduce
savings. In contrast, with systematic pension reform and international
diversification, household savings increase by approximately three
percentage points as compared with the initial situation in Figure 1, thus
compensating for a major part of the decline in the savings rate due to
demographics.

3.3 Trends in Returns on Capital

We now come to the central point of this section and that is the
development in overall economic returns on productive capital, i.e., all
machines (“equipment”) and buildings (“plants”) of the corporate sector.
This return on capital falls when work is scarce and capital is relatively
plentiful. Thus returns on capital tend to fall in countries that are aging.
This effect is intensified by a pension reform because then the supply of
available capital increases.

Our model shows these effects, but not to a dramatic extent. Firstly, we
have seen that household saving remains relatively stable and is even
likely to fall. Thus the supply of capital becomes scarce and with it the rate
of return on capital offered by the corporate sector rises. The boost is
particularly due to the fact that an aging economy needs capital to take the
place of labor and increase productivity. Also, the reduction in aggregate
households savings — as can be seen in Figures 1 and 2 — will take place
over a long period and is anticipated by capital markets because the
demographic data is already well known.

These aspects become clear in Figures 3 and 4. Once again, the first
figure shows the actual effect of the aging population and the following
figure shows the effect of a systematic pension reform. The most important
finding is that, although capital returns do actually fall with the
demographics, the quantitative effects are relatively minor.

The two figures present the long-term capital returns on total productive
capital. This yield includes fixed-interest securities (industrial securities
and bonds) as well as shares and direct investments. The basic rate of
capital return is calculated in the model and corresponds closely with the
empirical values in Borsch-Supan (1999) for the period 1970-1994. The
level of return varies slightly, depending on the extent of international
diversification in the portfolio. If one looks at productive capital in
Germany and the EU, the returns in 2000 — the initial year — are approx.
7.7% but if the other OECD countries and particularly the USA are added,
it edges up slightly to approximately 8%.
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Notes: The figure shows the long-term return on productive capital; the pension
level of the pay-as-you-go system stays at 70%.

“Germany” scenario: all German savings are invested in Germany; “EU” scenario:
all German savings are invested within the EU; “OECD” scenario: all German
savings are invested in OECD countries.

Source: MEA-OLGA model (Bérsch-Supan et al. 2003a).

Fig. 3. Capital return if the present pay-as-you-go system is continued

The Pure Demographic Effect

Figure 3 starts with the scenario in which no pension reform takes place, in
other words only the demographic effects are mapped. Overall, the
maximum decline as a result of demographics until 2035 will be around
120 basis points and then this will only be in the fallacious situation
whereby there will be no capital movements with foreign countries. In this
case, capital returns will fall from 7.7% (2000) to 6.5% (2035). Where
diversification is applied, the decline is reduced by 10 to 20 basis points;
for diversification within the EU, the demography-related decline in
capital return is from 7.7% to 6.7% and, within the OECD as a whole,
from around 8% to 7%.

The Effect of a Funded Pension Reform

The comparison with Figure 4 shows the additional effect of a pension
reform that focuses systematically on stable contribution rates. It reduces
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returns on capital because it creates an additional supply of capital.
However, this effect is only significant in quantitative terms if
international diversification options are excluded. In this case, capital
returns fall by a further 40 base points in 2035. Where diversification takes
place within the EU, this effect is reduced to approximately 20 basis points
and, if the USA — which dominates capital markets in the other OECD
countries — is included, the decrease in the rate of returns disappears
almost completely as a result of the funded pension reform.
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Notes: The figure shows the long-term return on productive capital; the
contribution to the pay-as-you-go pension system is limited to 20%.

“Germany” scenario: all German savings are invested in Germany; “EU” scenario:
all German savings are invested within the EU; “OECD” scenario: all German
savings are invested in OECD countries.

Source: MEA-OLGA model (Borsch-Supan et al. 2003a).

Fig. 4. Return on capital in the case of a partially capitalized pension reform

3.4 Diversification Effects of Global Capital Markets

International capital markets play an important role in balancing out the
remaining fluctuations in returns. Globalisation cushions the macroeco-
nomic effects of aging. It is not difficult to understand the intuition behind
this result. Different developments always provide the opportunity to
balance these out through trade. In this case, different demographic trends
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in the OECD countries provide the opportunity and international capital
movements the mechanism to allow national differences in population and
gainful employment to be balanced out to the benefit of all countries. In
fact, populations of different countries are not aging uniformly — not across
the industrial countries and not even within the European Union.

In many respects, these findings turn the maxim on its head that
globalisation is especially dangerous in times of population aging.
Increasing non-wage labor costs (here the rise in pay-as-you-go pension
contributions in the first pension scheme scenario) in aging economies do
indeed make life difficult because in younger economies companies can
pay the same net wage yet the gross wages are lower. Conversely, a
comparison of Figure 3 with Figure 4 shows that it is precisely because of
this that a partial changeover to a funded pension system delivers
advantages. It is only by using the international capital market that the
demographic risk can be diversified.

The cushioning role of the international capital market is based on the
capital flows prompted by the aging process. The effects on savings and
returns related to demography, which were described in the two previous
sections, have a different impact in the various countries. With free
mobility of capital, therefore, flows of capital will come from the aging
countries with low rates of returns and move into the young economies
where returns tend to be high and this causes the returns to balance out.

Figure 5 shows capital exports for five regions in the OECD (Germany,
the rest of the EU, the USA, Japan and the rest of the OECD), measured as
a percentage of the gross domestic product in each case. The model first
reproduces the well-known initial levels of capital flows: Japan as a
particularly large exporter of capital and the USA as the largest importer of
capital. As is the case for Japan, Germany saves more than it invests in its
own country but to nowhere near the same extent.

These very different initial values now have to accommodate the
demographic change. Falling support ratios mean lower savings, thus
tending to reduce capital exports. This is particularly clear in Japan where
capital exports are declining sharply. If Japan had not started with such a
high export rate, Japan would have to become an importer of capital.
Because aging in Germany is more pronounced than in the other EU states,
the change in the capital export rate is also greater than it is in the other
EU states. In the USA and the remaining OECD countries, where the
support ratio is initially rising again, they are reducing their capital
imports. From 2030 onwards the other OECD countries will even become
exporters of capital, primarily to the USA, where the high gross domestic
product makes the capital import rate plotted in Figure 5 particularly
important.



80  Axel Borsch-Supan

15%

Germany
—EU 14
------ USA
10% + Japan
o --- OECD 13
3
g 5%,
o ST e
£ P
] -
=3 -
X -
L =
£ 0% ; | | ; —<Z —~——
o \/// - \\
© -
(3] /,’
2 e U .

5% e

-10%
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Years

Source: MEA-OLGA model (Borsch-Supan et al. 2003a).
Fig. 5. Capital flows within the OECD

4 Aging and Housing Markets

Residential property accounts for a major part of privately held assets and
accordingly provides an important motive for saving. The movement in the
value of owner-occupied homes or properties that are rented out is an
important factor in determining the situation of a household with regard to
assets and/or income. At the same time and in contrast to other financial
investments, property is a halfway house: for owner-occupiers of
apartments and houses the home is not just an asset that is “parked” — it is
also a consumer good that can be actively enjoyed by living in it. Hence,
housing cannot be classified as “productive capital”, which was the focus
of the preceding section, and for which the substitution effect — machines
and computers replace the work of people — was so important in view of
the scarcity of labor in an aging society. This substitution effect does not
apply to residential property. Ultimately, the residential property market is
influenced by the demographic shift both directly and indirectly. Basically,
a population that is shrinking in the long term will need fewer homes than
a society where the population remains stable or is growing. No less
importantly, an aging society needs different housing from a young
society. Furthermore, in contrast to financial assets, involvement in capital
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markets does not provide any relief for real estate assets in the face of
dwindling demand.

Our procedure for assessing the plausibility of an asset meltdown of this
kind of capital is fundamentally different from that for the forms of
investment discussed previously, as the scope for “dividing” residential
property is limited (most households generally only buy one house and it is
very unusual to buy a fraction of one or several houses, unless it is in the
form of a property fund) and the dual role as both a capital investment and
consumer good transcends the bounds of existing portfolio models. We
therefore adopt an empirical approach: We first analyse the pattern of
residential property consumption over the life cycle and the trends over the
last two decades. We then determine a typical residential property con-
sumption curve over the life cycle, taking into account the cohort effects of
residential property consumption, which also include the expected trends
in income, and project this into the future taking the demographic changes
into account.

Borsch-Supan (1993) explains in detail which demographic mechanisms
play a role. First, falling demand results from the declining population —
see the left-hand part of Figure 6. At the same time, the average size of
households in an aging society becomes smaller so the number of house-
holds falls much more slowly than the population — see the right-hand part
of Figure 6. This effect cannot be stressed enough: Whereas according to
UN forecasts the population of Germany will fall from approximately
2005 onwards, the number of households will not start to decline until
2020, in other words with a time delay of 15 years. The number of
households will not drop below today’s figures before 2043 and the figure
will be just under 3% lower than today in the year 2050.

Scale effects of the area required for a household also need to be taken
into account. Smaller households characteristically have a higher floor area
per person. Demand for residential space will therefore fall much less
substantially than might be feared on the basis of the population develop-
ments.

What is more, rising life expectancy will also induce higher demand for
living space. Medical progress is improving the health of people of
pensionable age and will enable more pensioners to live independently
within their own four walls for longer. Bérsch-Supan (1993) quantifies the
effect of increasing life expectancy at approx. 20% of new building units.’

Demographic factors — shrinking birth cohorts and a changing age
structure — are accompanied by economic changes. Young birth cohorts
entering the housing market are typically more prosperous than the current

> Average of new building units from 1975 to 1990.
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generation of pensioners. Income and asset effects involving higher hous-
ing consumption, despite unchanged household size, have been observed
in the past and are likely to continue in the future. Even if incomes and
assets are likely to grow more slowly in the future than in previous dec-
ades, housing demand will increase simply because those from the richer
post-war generations make up a larger proportion of the overall population,
see Figure 7.

Finally, a third trend which increases demand is the move away from
multi-generation homes to households occupied by single people, linked to
the desire of pensioners to remain independent for as long as possible.

In the sequel of this section, we employ three scenarios for forecasting
housing demand. In the pessimistic scenario (called W1), we assume that
the demand for residential accommodation among future generations will
only be at the same level as today’s youngest generation. The demand for
housing is therefore developing in accordance with the age-specific
demand for housing and the decline in the population. In other words,
there will either be absolutely no increases in income or these will not be
reflected in the demand for more residential space. Also, the demand in the
federal states in the Eastern part of Germany is maintained at today’s level:
there is no further convergence with the situation in the former West
Germany. We therefore consider this scenario to be unrealistic. We will,
however, show that even using these pessimistic assumptions, a dramatic
fall in residential property prices will not occur.

For the middle scenario (W2) we assume that the demand for housing of
future Eastern German birth cohorts will converge with the Western
German level by 2050. However, at the same time we assumed that the
demand for housing was saturated at the 1990 level in the Western part of
Germany. The future cohort-related growth in demand is therefore purely
derived from the need for the lower demand that currently exists in the
East to catch up with the level in the West. When it comes to the future
development of assets in the residential property sector, our middle
scenario definitely errs on the side of caution.

The optimistic scenario (W3) projects the growth in the years prior to
German re-unification. Equally, we also assume that East German demand
will latch onto this growth trend. We consider this third scenario to be the
“best case”.

Our expectations lie between scenarios W2 and W3. We are expecting
both further convergence in the living standards between the West and the
East and thus a convergence in demand for housing. At the same time,
however, historical growth rates are likely to slow down, in the same way
as the growth rates of per capita income have already weakened over the
last few decades.
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By their definition the three scenarios exhibit a largely uniform trend
until 2025, see Figure 8. Until 2025 demand for residential space will
increase by around 10% in comparison to 2002. This gives an annual mean
rate of growth of approximately 0.45%, although the rate of increase will
begin to slow down even before 2010.
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Source: Borsch-Supan et al. (2003b), based on SOEP, 1984-2001, and the UN’s
population forecast (2000).

Fig. 8. Development of demand for housing, indexed (2002=100)

The forecasts begin to diverge sharply from 2025 onwards, because this
is when the different assumptions on the future development of the cohort
effects begin to have an impact. Whereas for the W1 scenario in which we
assumed no further increase in demand for future birth cohorts, we
calculated that by 2050 there would be a downturn in the demand for
residential accommodation of approximately 15% as compared to 2025,
for the W3 scenario we are forecasting a further, albeit minimal, increase
in demand for housing in the second quarter of our century.

Both forecasts are extreme — the one because it assumes no further
growth for the next 50 years and is even ruling out any effects as a result
of Eastern Germany catching up and the other because it assumes
unbridled growth in demand for housing, even though growth in income
over recent years has already slowed down. From today’s perspective, the
actual trends will probably lie between scenarios W2 and W3. Hence,
whereas the demand for residential space between 2025 and 2050 will fall
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slightly between 2025 and 2050 for demographic reasons, a sharp fall to
below today’s level is rather unlikely. If one assumes that demand between
2025 and 2050 will fall by 5%, the decline each year will be around 0.2%.

The development of demand for housing forecast in Figure § therefore
implies a much more stable development of property values on average
than would be associated with an “asset meltdown” situation. In view of
the declining population, substantial increases in value after 2025 cannot
be expected but in no way will values fall by 47% until 2020, as feared by
Mankiw and Weil.

5 Summary and Outlook

Aging is affecting markets for productive capital and housing in a complex
way. Only a general equilibrium analysis can separate the various
diverging trends. The results of our analysis are thus subtle: neither the
pessimists with their catastrophic “asset meltdown” hypothesis are right,
nor the optimists who claim that capital markets are immune against
demographic change.

The key reason behind this is that aging societies need more productive
capital to take the place of labor, which is scarce, so the demand for capital
is increasing. Moreover, the internationalization of capital markets allows
finance to be provided for those production facilities abroad in “younger”
countries (notably the United States, to some extent also the United
Kingdom and France) from which, in the future, consumer goods will be
imported to the “older” countries (the most prominent being Germany,
Italy and Japan). Internationalization of capital markets almost completely
prevents a decline in capital returns prompted by pension reform.

Housing markets are different from markets for productive capital.
Aging of the population is less of a threat than the fact that population
numbers are declining. However, there will be a time lag of 15 to 20 years
before the number of households starts to fall, while the figure will
continue to increase until around 2025, although the population is already
in decline. Factors relating to income and assets will also play a role.
Hence, a dramatic slump in demand for housing is unlikely, and in any
case will not occur before 2040.

In spite of this, economic policymakers cannot afford to relax. Even if
capital markets are not threatened by an ‘“asset meltdown”, the
development of employment looks much less rosy. The effect of
demographic change is that the number of gainfully employed persons will
fall sharply from 2010 onwards, whereas the number of consumers will
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largely remain constant until around 2040. This will put pressure on
production capability and thus also on the overall growth of our economy:
labor — at least in the highly skilled sector — will become increasingly
scarce because it is not possible to compensate for this decline in
employment per head of population by intensifying the capital deployed.
For this, the change is too rapid and too extensive. Labor productivity will
in fact need to increase in order to compensate for the effects of the shift in
the age structure on domestic production. Owing to the effects of
population aging in particular, education and training will assume an
increasingly important role to keep returns of productive capital high.

This chapter shows that the capital market plays a particularly important
role in an aging society. The logic of this is obvious because labor is
becoming scarce. There are however two further reasons. Firstly, capital
investments are the only way of freely distributing resources over time and
between generations. More specifically, in the case of the demographic
shift, capital investments are the vehicle that allows part of the earning
power of baby-boomers to be used to finance their own pensions instead of
imposing the entire burden of financing for their pensions on the next
generation, who will be completely overwhelmed because of their greatly
reduced numbers. We therefore need the capital market so that the earning
power of the younger generation is not subdued by the excessive demands
of the older generation.

The second reason lies in the international mobility of capital. As we
know, mobility of the factor labor is not particularly good and the old
countries cannot expect that younger countries will help to finance their
pay-as-you-go systems, nor is it likely that a surge of migrants will pay
their pension contributions. Capital, in contrast, can move around the
global economy and bring in earnings from countries abroad where labor is
more plentiful than it is here. For “old countries” such as Germany, Italy
and Japan in particular, an open and globalised world can be of assistance
during the aging process. Rich in consumers, poor in labor, these countries
must have an intrinsic interest in boosting their imports. Free trading
relations are therefore a substitute for inward migration. However, capital
is required to extend production abroad. Not only that, it will also certainly
be in the old countries’ interest to retain a certain degree of control over
companies which will be producing our consumer goods in the future by
means of the mechanism offered by their foreign direct investments.

This exchange is not a one-way process. It offers scope for improvement
that allows both benefits for the aging countries, which are relatively short
of labor, as well as for the economies with younger populations that are
relatively short of capital. The advantages for the old countries lie in a
restored balance between employment and the demand for goods. The
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younger countries obtain both capital and sales markets. The
demographically younger countries will thus be able to grow faster than
they would do without direct investments from and exports to the old
countries.
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Social Insurance: How to Pay for Pensions and
Health Care?

Martin Werding

1 Introduction

It is easy to see that broad-based social protection schemes which are fi-
nanced on a pure pay-as-you-go basis and, at a given point in time, mainly
redistribute resources from the young and middle-aged to the old will be
put under substantial financial pressure as the process of demographic ag-
ing unfolds. Compared to the consequences of aging in other areas, such as
labor markets, capital markets, economic development in general and other
areas of public finance, its impact on pay-as-you-go social protection
schemes is probably best understood. In any case, it has been subject to ex-
tensive research and, in many of the countries affected, has already led to
policy changes. These may have been more or less fundamental in their na-
ture. Also, they were sometimes enacted at an early stage, sometimes more
recently, as it may have taken time to convince politicians and the greater
public of the necessity to make some adjustments.

In the case of Germany, demographic aging is likely to affect the entire
national system of social insurance, viz.

— the statutory pension scheme (gesetzliche Rentenversicherung),

— public health insurance (gesetzliche Krankenversicherung),

— public long-term care insurance (soziale Pflegeversicherung)

— and, albeit to a lesser extent and probably also in a different way, unem-
ployment insurance (Arbeitslosenversicherung).

The main question we will address in the present paper is how strong the
resulting pressure is going to be in Germany over the period until 2050, re-
spectively, what form it will assume under the current legal framework
governing the German social insurance system. We will do so combining
current population projections (see Hohn et al. 2007, this volume), long-
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term scenarios for the development of labor markets and economic growth
(see also Leibfritz and Roeger 2007, this volume), and a simulation model
that represents the relevant set of legal rules in rich detail to form what we
think is a meaningful “baseline” scenario for the consequences of demo-
graphic aging in all branches of the German social insurance system.

Certainly, public pensions are the social insurance branch where the ad-
verse impact of demographic change is most obvious. If the old-age de-
pendency ratio roughly doubles in the period between 2005 and 2035, as is
projected to happen in Germany, this is a matter of simple arithmetic. The
periodic pay-as-you-go constraint that the system is subjected to requires
that revenues collected in a given year — ear-marked contributions plus a
regular injection financed from general taxation — must meet benefits ex-
pended in the same year. Taking as given the shift in demographic funda-
mentals, adjustments are needed in one or more of the policy variables that
remain (contribution rates, benefit levels, etc.) which, overall, must be
equally large. Following numerous changes that were enacted during the
past 15 years, the room for maneuver is now limited. Yet, the statutory
pension scheme still creates a major challenge for the long-term sustain-
ability of German public finances.

For reasons that will become fully clear as we go along, the German
system of public health insurance is also likely to be affected by a substan-
tial increase in expenditure over the next few decades. On top of the con-
sequences of demographic aging, a distinct type of technical progress ob-
served in this sector may contribute to this up-ward pressure. Even though
there are considerable uncertainties involved in projecting future health
costs, public health insurance could effectively create no less of a chal-
lenge in terms of fiscal sustainability in Germany than the public pension
system does. In spite of a long series of incremental changes, this chal-
lenge has so far not really been addressed by German politicians.

What we have just said about aging and health insurance is equally true
for the German system of public long-term care insurance, apart from the
fact that the latter is considerably smaller in size. Therefore, the increase in
expenditure that must be expected in this area may not be as worrying. The
only social insurance branch where expenditure may actually remain con-
stant or even decrease when measured, say, as a percentage of current GDP
is unemployment insurance — depending, of course, on the precise assump-
tions made regarding the future performance of German labor markets and
the potential impact of demographic change on how they evolve over time.

Taken together, our attempt at projecting the consequences of demo-
graphic aging on the separately operated budgets of the German social in-
surance system will add up to a considerable increase in expenditure ratios
(per GDP) and contribution rates (per taxable gross earnings) which will
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mainly take place in the period between 2015 and 2035. It does not take
very sophisticated measures to demonstrate that this situation will, in all
likelihood, turn out to be financially unsustainable. Nonetheless, we will
discuss this issue with some more care in what follows.

The remainder of this paper is organized as follows. Sect. 2 contains
some remarks on the methodology adopted for our long-term projections.
Sect. 3 summarizes the main assumptions regarding demography and eco-
nomic development, plus a number of intermediate results that relate to the
macroeconomic background scenario for our further simulations. In Sect.
4, we will describe in some detail how the different branches of the Ger-
man social insurance system are organized under the current legal frame-
work and how they are projected to fare during the up-coming period of
overt demographic aging, i.e., until 2050. Building on the results obtained
for the individual branches of social insurance, Sect. 5 highlights the over-
all consequences of demographic change for the fiscal sustainability of the
current system. Sect. 6 concludes, discussing the main policy options that
remain to stabilize the German social insurance system in the face of the
challenges that we will identify in this paper.

2 Methodology

The projections that this paper is mostly based on were prepared with the
“CESifo Pension Model” which was first set up for an official report of the
Scientific Advisory Board of the German Federal Ministry of Economics
(1998). Since then, the model has been regularly up-dated and used for a
number of applied studies by the Center for Economic Studies (CES) at the
University of Munich and the Ifo Institute for Economic Research. Also, it
has been given a lot more structure and was heavily extended, now cover-
ing the entire German social insurance system.

The CESifo Pension Model builds on a pure “accounting” approach to
analyzing social insurance budgets which looks simple, but is complex in
its own way. It reflects numerous institutional details — such as differenti-
ated membership rules for the different social insurance branches, or bene-
fit entitlements that are contingent on quite a number of individual charac-
teristics — that could not be dealt with in a general-equilibrium setting. Yet,
the model does not capture any endogenous adjustments and behavioral re-
sponses, for instance, changes in savings rates and domestic investment as
society is aging or a reduction in labor supply as contribution rates go up.
The results are thus mainly driven by a large set of assumptions regarding
single parameters and their future time paths, where neither the probability
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of each assumption nor the consistency of the entire set of assumptions can
be assessed in a rigorous fashion. All this could be seen as a major draw-
back. On the other hand, general-equilibrium models have their shortcom-
ings as well. They are less capable of incorporating rich institutional detail.
Also, their results often cannot be compared internationally as they are fit-
ted, through widely differing calibrations, to time series of actual data ob-
served in each country. Accounting models are therefore the current stan-
dard for comparative work meant to monitor the future viability of social
insurance systems in different countries. In fact, the CESifo Pension
Model has been used to prepare projections on Germany which were chan-
neled into international studies initiated by the OECD (2001, Chap. 4) and
the EU Economic Policy Committee (2001).! It was also applied for run-
ning illustrative simulations that entered the first official “Sustainability
Report” of the German government (Federal Ministry of Finance 2005).

Our projections largely conform to methods and procedures suggested
for these large-scale international studies.> By the simple methodology
adopted here, they ultimately rest on the rule of proportion. Current expen-
diture on specific items — disability benefits, old-age pensions, health care,
unemployment benefits, etc. — are disaggregated to form per-capita figures
differentiated by age and gender. The resulting life-cycle profiles are de-
termined with a narrow focus on individuals who are actually eligible for
the respective type of benefits. Where necessary, they are combined with a
specific probability for the relevant contingency to arise. Building on these
pieces of information, the projections then take into account (i) expected
changes in the size and structure of the total population, the labor force,
and other relevant sub-populations; (ii) expected changes in the economic
environment, e.g., a rate of productivity growth that feeds through to wage
increases and regular benefit up-ratings; (iii) implications of the current le-
gal framework (or alternative rules) for eligibility, benefit assessment,
benefit up-ratings and many other aspects; as well as (iv) a limited amount
of behavioral changes, e.g., an increase in the effective retirement age that
could result from on-going and potential future changes in the statutory re-
tirement age. (Apart from these latter changes, labor-force participation is
assumed to follow an exogenous time path based on long-term trends ob-
served in the past.) Putting all these pieces together yields projected future
levels of aggregate expenditure and contribution rates required to finance
these in any of the German social insurance system’s branches.

I A new release of projections for the EU-25 was mainly prepared at an EU-level
(see EU Economic Policy Committee and the European Commission 2006).
2 See, e.g., OECD (2002) or EU Economic Policy Committee (2003).



Social Insurance: How to Pay for Pensions and Health Care? 93

The model also contains a macroeconomic background scenario which
is needed to calculate future expenditure ratios as a percentage of GDP as
these are much easier to interpret than results expressed on absolute terms.
Here, it is simply assumed that productivity, i.e., GDP per worker, follows
an exogenous trend which is largely stable throughout the projection pe-
riod. Aggregate GDP can then be easily determined taking into account the
projected figures for total employment in each year. Note that the GDP
figures resulting from this exercise are intermediate results, at best, and
should never be taken as a genuine forecast regarding economic growth in
Germany over a period of almost five decades into the future.

The results derived from our projections for the individual branches of
the social insurance system can finally be consolidated and translated into
a long-term scenario for German public finances as a whole. Using styl-
ized assumptions regarding future revenues from contributions and general
taxation, a first set of results obtained in this context are projected time
paths of deficit ratios and accumulated debt ratios reflecting the conse-
quences of aging for social spending (see Blanchard 1990; Blanchard et al.
1990). Based on a number of more specific measures that have been de-
signed in recent years to assess the long-term sustainability of public fi-
nances more thoroughly, the same results can also be expressed in terms of
a stock of “implicit” public debt involved in the current social insurance
system (for a survey of relevant concepts, see Holzmann et al. 2001) or, as
a corresponding flow measure, in terms of an annual “sustainability gap”
(for a definition, see EU Economic Policy Committee 2003).

Clearly, none of our projections nor their summary results should be
taken to be a serious “point estimate” of what is actually going to happen
to the German social insurance system in the period until 2050 given cur-
rent policies. Nobody would be able to predict the various shocks and in-
stationarities which, in addition to the long-term trends sketched here, will
inevitably materialize over time under real-world conditions. Due to space
limitations, we are even unable to include a larger set of sensitivity analy-
ses with respect to our main demographic and economic assumptions.
However, the interested reader should note that our projections are far
from producing “white noise” in the sense that the financial situation of
Germany’s social insurance schemes could turn out to be either favorably
or unfavorably affected by demographic change, just as one changes the
precise assumptions used. Rather, as long as variations in major assump-

3 Those interested in exercises of this kind are referred to earlier studies based on
the same simulation tool and on baseline assumptions that largely parallel those
adopted here, augmented with extensive sensitivity analyses with respect to all
major assumptions (Werding and Blau 2002; Werding and Kaltschiitz 2005).
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tions are restricted to plausible ranges of parameter values, the fiscal strain
indicated by our results can be stronger or less strong by a substantial mar-
gin, but maintaining current rules never really appears to be a viable policy
option. It is only the implementation of major policy changes that could
make a difference with respect to the final results obtained from calcula-
tions like ours — an aspect that offers the main rationale for running long-
term projections such as those described here.

3 Assumptions and Intermediate Results

Setting all the assumptions needed for our simulations is of course not a
matter of arbitrary choice. To the extent possible, all assumptions regard-
ing single parameters are based on long-term trends derived from actual
data and on economic wisdom regarding the potential effects of on-going
changes, including the aging process itself. (In this latter area, however,
hard conclusions regarding many important aspects have not been estab-
lished so far.) Table 1 summarizes all our major assumptions and some in-
termediate results in the areas of population, labor markets, and aggregate
economic performance that enter our financial projections. It should be
mentioned that, all in all, our assumptions as well as the resulting macro-
level scenario for Germany are much in line with the parallel assumptions
and scenarios developed by the OECD and the EU Commission (see Leib-
fritz and Roeger 2007, this volume, Tables 1-4).

The demographic projection that our calculations are based on is the
“upper medium” variant of the latest official projections prepared by the
Federal Statistical Office (2006).* For the population aged 15-74, we apply
participation rates that are differentiated by gender and 5-year age groups
to obtain an estimate for the size of the total labor force. The main long-
term trends by which labor-force participation is expected to change over
time (until 2040, all changes then leveling out) are an increase of female
participation rates (closing about half of the existing gap vis-a-vis partici-
pation rates of males of the same age), an increase in participation rates of
older individuals aged 55+ (mainly reflecting changes in early-retirement
rules phased in since the late 1990s), and a slight decrease in participation

4 See Hohn et al. (2007, this volume, Sect. 3.1) for all the details. Essentially, this
variant of the official population projection is based on the assumptions that
fertility will remain at its current low level; that there will be a further increase
in contingent life-expectancies at all ages; and that there will be a continuous
flow of net immigration in line with corresponding long-term averages.
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Table 1. Assumptions for the simulations (CESifo Pension Model, 2007 version)

2005 2010 2020 2030 2040 2050

Population
Total fertility rate 136 138 14 1.4 1.4 1.4
Life-expectancy at birth (years)
— females 81.8 823 840 856 86.8 88.0
— males 762 771 79.0 80.7 82.0 835
Net immigration (thsds) 79 200 200 200 200 200
Total population (mill.) 824 82.0 813 798 773 740

Old-age dependency ratio® (%) 289 31.0 353 466 535 557
Labor market and employment

Participation rate (%)

— females (15-64) 682 703 713 723 73.6 732
— males (15-64) 82.0 83.1 822 823 833 83.0
Total labor force (mill.) 42.6 423 410 37.6 355 335
Total employment (mill.) 388 392 382 352 334 316
— covered by soc. ins. (mill.) 262 268 260 238 226 214
Registered unemployment” (mill.) 4.9 4.1 3.8 3.2 2.9 2.6

Unemployment rate® (%) 9.1 72 70 64 6.1 5.7

Macro-economic performance
Labor productivity growth® (%) 1.0 1.5 1.5 1.5 1.5 1.5
GDP (€ bill., at 2005 prices) 2,241 2,438 2,752 2,946 3,243 3,564
— aggregate GDP growth® (%) 0.9 1.6 1.0 0.8 1.0 0.9
— per-capita GDP growth® (%) 10 1.6 1.1 1.0 14 14
Interest rate® (%) 12 35 35 35 35 35

*Population 65+ per population 15-64.

"National definition.

“Per total labor force; internationally standardized definition.
4On real terms p.a.

rates of younger individuals aged 15-24 (reflecting a continued trend to-
wards higher educational attainments).> Overall participation rates for in-
dividuals aged 15-64 are also influenced by substantial variations in the
age composition of the population within this large age bracket.
Combining our labor-force projection with assumptions regarding the
future time path of the unemployment rate yields estimates regarding total
employment as well as the number of unemployed. The unemployment

5 See Fuchs and Thon (1998, 1999) who investigated these trends in terms of
participation rates by gender and age using econometric techniques and pro-
jected them into the future. Here, we use an up-dated version of their projec-
tion, taking into account actual developments and data revisions that took place
in the meantime (see also Fuchs and Séhnlein 2003).
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rate is assumed to settle to its current “structural” level until 2010 (as esti-
mated by the OECD 2006), thereby taking out any business-cycle fluctua-
tions from our scenarios. Later on, it reflects a further reduction of excess
supply as the labor force starts shrinking from 2012 onward. Of course, the
precise assumptions do by no means imply that the projected decline in the
labor force will reduce aggregate unemployment on a one-for-one basis, as
there may still be a severe mismatch between those seeking jobs and the
positions that become vacant. However, recent reforms imply that German
labor markets will now become a bit more flexible, so that some more ad-
justments on the supply side may occur than in the past.

Social insurance in Germany does not cover the entire labor force.
Therefore, we also need to identify employees who are subject to compul-
sory membership rules and do not make use of a special opt-out clause for
health and long-term care insurance. As most of the legal exemptions ap-
pear to be linked to specific stages in individual life cycles (see Sects. 4.1
and 4.2 for further details), we determine current age-specific fractions of
those employed who are actually covered by the different branches of the
system and keep these basically constant over time.¢

Using our employment figures and assumptions regarding the future
trend in labor productivity, we also obtain a rough estimate regarding the
development of aggregate GDP. Since the net impact of aging on produc-
tivity growth is subject to dispute (see Leibfritz and Roeger 2007, this vol-
ume, who survey all diverging effects that might be relevant in this area),
we simply fix it at an annual real growth rate of 1.5%, about the average
rate of productivity growth since German re-unification.” Due to a shrink-
ing labor force and employment, this implies that the rate of aggregate
GDP growth fluctuates around 1% p.a. after 2010. Per-capita GDP will be
growing at slightly higher rates, between 1% and 1.5% p.a., as the total
population is also shrinking, albeit not as fast as the labor force.

Basically, all our simulations are run on real terms. Only when assessing
indicators of fiscal sustainability, where we need to include interest pay-
ments determined by nominal interest rates, we have to make an assump-
tion regarding the inflation rate. It is simply set to 1.5% p.a. An assump-
tion which really matters in the same context is that regarding the interest

¢ Only, we apportion most of those who exit from unemployment to employment
that is subject to social insurance.

7 It is important to note that the final results of our simulations are not too sensi-
tive with respect to the precise assumptions made in this area, at least if they
are expressed on relative terms (i.e., as contribution rates, per-GDP ratios, etc.).
The reason is that benefit entitlements are basically indexed to wages, hence
productivity growth, in most cases.
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rate, mainly because most of the indicators applied there are highly sensi-
tive to the effects of compound interest.® In our “baseline” scenario, a real
interest rate of 3.5% p.a. is assumed throughout the projection horizon, in
line with the corresponding average observed from 1991 onward. This
conforms with the expectation that interest rates will move up again from
their currently low level in the near future.

All projections for our “baseline” scenario relate to the current legal
framework — as of 1 January 2007, including all future changes already en-
acted — that is relevant in the different social insurance branches covered
here. (Brief descriptions of these schemes and the current rules applied
there are given in the next section.) Occasionally, we add alternative sce-
narios based on earlier rules to see what has been accomplished through
reforms already enacted, or on changes that are currently being discussed.
A number of additional, more specific assumptions regarding future devel-
opments in some of the branches have to be made for our projections.
They will be explained in the relevant context, i.e., once we go into detail.

4 Projections for Individual Branches of Social Insurance

4.1 The Statutory Pension Scheme

Basic Features and Recent Reforms

The German statutory pension scheme nowadays covers close to 70% of
the active labor force. Membership rules for the scheme apply uniformly to
unemployment insurance. They also pre-define the pool of potential mem-
bers of health and long-term care insurance. The main exemptions from
compulsory membership are: working in “mini-jobs” at wages below the
lower social-insurance earnings threshold (about 15% of average earnings
of those insured), being self-employed® or being a civil servant'?. As bene-

8 At the same time, interest rate assumptions are next to immaterial for our finan-
cial projections regarding the different branches of social insurance, as virtually
none of these branches holds any substantial reserves.

® Some of the self-employed (artisans) are compulsory members of the statutory
pension scheme for a limited number of years; others (lawyers, accountants,
physicians) have private, but mandatory, cover. All other individuals in self-
employment have to seek private insurance on a voluntary basis.

10 In Germany, civil servants (about 1.7 million) form a particular sub-group of all
public-sector employees (about 4.8 million). As they have tenured jobs, they
have no unemployment insurance; they are covered in separate schemes regard-
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fit entitlements can be linked to short periods of covered employment at
some point in the past and as the system also offers survivor benefits to
spouses without any entitlements based on their own work record, about
85% of the population aged 65 or older has at least some amount of benefit
entitlements in the general scheme.

The statutory pension scheme is a prototypical (“Bismarckian’) social
insurance based on “notional individual accounts”, with a close link be-
tween individual contributions — or, rather, earnings — and individual bene-
fit entitlements. Furthermore, it is of the traditional “NDB”-variant of such
schemes where, in the absence of pension reform, benefits are assessed and
up-rated annually based on pre-determined rules, while contribution rates
are adjusted year by year to meet the resulting obligations. The scheme is
now almost exclusively financed on a pay-as-you-go basis, i.e., from cur-
rent contributions plus a regular subsidy taken from the federal budget.
The latter is defined based on special rules and does not give the system an
open account. After a long period of depleting small amounts of funds that
were meant to isolate the scheme against business-cycle fluctuations of
current contributions, it nowadays holds next to no financial reserves.!!

The link that the German public pension scheme establishes between in-
dividual earnings and individual pension benefits is largely linear across
all earnings brackets as well as over the entire period covered with contri-
butions. In each year, individual earnings that are subject to contributions —
between a lower and an upper earnings threshold (the latter being about
200% of average earnings) — are converted into “pension points” reflecting
their ratio over average earnings of all active members in the same year.
When individuals enter retirement, the sum of these pension points, which
then represents an up-rated average of life-time earnings, is simply multi-
plied by a current nominal “pension value” to obtain monthly benefits.
Disability pensions are assessed in a similar fashion, based on fictitious ex-
tensions of benefit entitlements actually accrued. Survivor benefits are ba-
sically some percentage of benefit entitlements of the deceased spouse or
parent, with additional rules governing reductions if these benefits coin-
cide with own, non-derived benefit entitlements of the survivor. All in all,
there is thus little redistribution involved in the system.'?

ing their pensions, health care and long-term care. “Regular” public employees
are covered in the statutory pension scheme.

1" According to latest official figures, reserves were about € bn. 1.8 at the end of
2005, just enough to cover pension expenditure for three days.

12 Of course, we leave out many details here. A comprehensive description of the
German public pension scheme as well as the other branches of social insur-
ance can be found in the survey of “Social Security Programs Throughout the
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The nominal value attached to pension points is subject to annual up-
ratings that can be basically described as wage indexation. The general set-
up of the scheme described here has been largely unchanged since 1957,
when the scheme was redefined for the post-war period. Afterwards, it
took German politicians a while to respond to the fact that the country is
now among those hit rather strongly by demographic aging. Since the early
1990s, however, there has been a series of reforms. Major changes became
effective in 1992, 2001 and 2004 which were meant to make the scheme
more sustainable in the long run. In these reforms, a number of measures
were taken — limiting options for early retirement, tightening access to dis-
ability pensions, reducing survivor benefits, etc. — that contribute to their
total effect. However, what really makes a difference across the several
steps to reform are the precise indexation mechanisms applied to annual
benefit up-ratings. The indexation rules entailed in all the different ar-
rangements we are going look at here are the following.

— Pre-1992 law: pure gross-wage indexation;

— 1992 reform: pure net-wage indexation (gross wage minus average tax
rate and all employees’ social insurance contributions);

— 2001 reform: modified net-wage indexation (gross wage minus pension
contributions and a “recommended” rate of precautionary savings);

— 2004 reform: modified net-wage indexation (as under the 2001 law)
augmented with a “sustainability factor” (reducing annual up-ratings if
the pensioner-to-contributor ratio increases)

Note that the pre-1992 legal framework would have implied continuous
increases in the net benefit level (i.e., pension benefits per net earnings of
current contributors) as contribution rates had gone up. In the face of the
growing pressure of demographic aging, the 1992 reform fixed this bug
(implying a constant net benefit level of around 70% at that time). All sub-
sequent reforms imply further reductions in the benefit level that will
mainly become effective in the long run. As we will see, a consequence is
that adequacy of public pensions may really become an issue in the period
after 2025, that is, when the German baby boomers retire.

To compensate for the expected reduction in public pension benefits, the
2001 reform also introduced a new framework for supplementary private
savings, involving subsidies, tax incentives and new regulation regarding
suitable financial products. However, take-up among those eligible for this
program has been slow and, in any case, it is outside our focus on the do-
main of social insurance. In 2004, the government postponed decisions re-

World” provided by the U.S. Social Security Administration (2006) or the
European Commission’s online database MISSOC (2006).
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garding another element of reform that had been recommended by an offi-
cial reform commission (Kommission 2003), viz. a gradual increase in the
statutory retirement age (from age 65 to 67, according to an up-dated
schedule: between 2012 and 2030). Combined with the new “sustainability
factor” applying to benefit indexation, a major effect of this change would
be to secure future pensioners a higher level of benefits that they are enti-
tled to receive for a shorter period of time, not only a further reduction in
total expenditure. It is now highly likely that this plan will be adopted in
the near future.”® We will therefore include this option in our projections as
an additional reform scenario.

Another change which dates back a little longer and is important for our
simulations is that, since about 1999, the statutory pension scheme is no
longer exclusively financed from contributions. Before, the scheme had re-
ceived a subsidy from the federal government’s budget meant to cover a
limited amount of non-contributory benefits. Over the entire 1990s, there
were discussions of whether the subsidy was actually large enough to meet
this goal. It was repeatedly increased on an ad-hoc basis, thereby also re-
moving up-ward pressure from the contribution rate. In 1999, this policy
was put on a firmer footing, accompanied by another substantial increase
in the subsidy. It nowadays covers about 31% of total benefit expenditure,
so that current cost rates (i.e., total expenditure divided by the scheme’s
aggregate tax base) are well above current contribution rates. While the ra-
tionale behind these changes — reducing non-wage labor costs implied in
higher contribution rates to limit unfavorable effects for employment —
may be defendable in itself, this is a strategy exactly opposite to the intro-
duction of “demographic buffer funds”, such as the OASDI Trust Funds in
the US, which has been chosen in other industrialized countries.

Financial Projections

In spite of all the reforms enacted since the early 1990s and the long-term
reductions in the benefit level that they will lead to, contribution rates and,
even more so, current cost rates of the statutory pension scheme must still
be expected to increase substantially in the period from 2015 to 2035. This
is clearly illustrated in Figures 1 through 3 which display the main results
of our financial projections for the German public pension scheme, based
on the assumptions summarized in Sect. 3 and on the different legal ar-
rangements described in the preceding sub-section.

13- After the 2005 election, this was announced by the new “grand coalition” gov-
ernment, while no further plans for pension reform have been indicated so far.
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Fig. 1. Level of pension benefits, 1991-2050

Figure 1 shows the projected development of benefit levels, assessed in
a standardized fashion that is widely used in German public debates. Due
to a long work record and an unrealistic earnings profile, resulting benefits
are higher than the average level of benefits effectively paid. As an unam-
biguous benchmark, we use gross earnings of current contributors here, the
current benefit level of about 48% corresponding to a net replacement rate
of 67.5%. Under the current law, our “baseline” scenario, the gross benefit
level will go down to 35% until 2050 based on the standardized definition
above. Average benefits could thus decline from a current 33% to about
25% of gross wages, almost exactly the current level of means-tested so-
cial assistance benefits that individuals with no income of their own are
entitled to receive in Germany. As an obvious step to further reform, in-
creasing the statutory retirement age for the German baby boomers could
provide for a higher level of annual benefits in the long run — above 38%
for a “standard pensioner”, that is, close to 30% for the average pensioner.

Figures 2 and 3 depict the corresponding time paths of official contribu-
tion rates and actual cost rates (the latter deviating from the former for the
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reasons explained above. It is easy to see that the long-term reductions in
benefit levels enacted so far brought considerable progress towards making
the system financially viable."* However, the reforms have not entirely re-
moved the upward pressure from the contribution rate. In fact, according to
our projections, one of the goals of the 2001-04 legislation — viz., to limit
the official contribution rate to a maximum of 22% until 2030 — cannot be
met even if the statutory retirement age is extended starting soon.'s

It should be noted, nevertheless, that German politicians have clearly
done something to address the challenge which demographic aging creates
for the statutory pension scheme. Through a series of reforms that may
have been initiated rather late, but gained considerable momentum up to
the present, operating the scheme in the medium to long run has now at
least become manageable — certainly if one compares the current stance of
reforms to that in other branches of social insurance and if one keeps in
mind the particularly strong impact of aging in Germany. In any case,
those advocating further pension reforms are now faced with stark choices.
We will discuss the major policy issues that remain in Sect. 6.

4.2 Public Health Insurance

Basic Features

By the current levels of benefit expenditure and contribution rates, the
German public health insurance system is the second largest branch of so-
cial insurance, following the pension scheme and with a considerable lead
over unemployment and long-term care insurance. It actually covers a
higher fraction of the total population — almost 88% — than the pension
scheme does as it also provides insurance for inactive spouses (or second-
earner spouses with wages below the lower social insurance threshold) and
dependent children of its members. Membership rules differ from those of
the pension scheme in that there is an additional opt-out clause for indi-
viduals who are in principle employed subject to social insurance but earn
wages that exceed a special upper earnings threshold (of about 160% of
average earnings); basically, this option is favorable for those who have no

14 Of course, part of the progress in reducing the financial burden on future con-
tributors that is seemingly indicated by Fig. 2 is an artifact of the expansion of
the tax-financed federal subsidy. In this sense, Fig. 3 is more telling.

15 Official projections that goals like this are based on (see., e.g., Kommission
2003) build on older demographic projections and assume a much more favor-
able development of labor markets (mainly, higher increases in participation
rates of older workers and stronger reductions in unemployment rates).



104  Martin Werding

family members that could be covered at no extra-charge in the public sys-
tem.'° Again, many of the self-employed as well as civil servants are out-
side the public health insurance system.!?

German public health insurance is a fragmented system. At present, it
encompasses about 250 independent health funds, but their number is
shrinking fast through continuous mergers. The budgets of individual
funds are linked through an equalization scheme, triggering payments
across bodies that are mainly related to differences in average earnings of
active members as well as the age and gender composition of all those ef-
fectively covered in each fund. Nevertheless, there are remarkable differ-
ences in contribution rates between health funds that are due to differences
in their effective structure of health risks and in their overhead costs.!®

Like the public pension scheme, public health insurance in Germany is
financed on a pure pay-as-you-go basis, i.e. from current contributions and
a small subsidy taken from the federal government’s budget. The latter
was first introduced in 2004 as a general means of avoiding higher contri-
bution rates. It shall be expanded from 2008 onward, now mainly meant to
cover part of the benefits for dependent children. Contributions are earn-
ings-related, being conventionally defined as a proportion of earnings be-
tween the lower social insurance threshold and an upper limit of close to
150% of average earnings.!” For employed members, health insurance pro-
vides a wage-replacement benefit during extended periods of sickness (pe-
riods of up to six weeks are usually covered through the employer). More

16 Considering the huge amount of redistribution involved in public health insur-
ance, the opt-out clause is hardly defendable on equity grounds. At the same
time, German private health insurance (with full cover) has some special fea-
tures that are of interest in the context of aging and health care: they offer life-
time contracts which perfectly insure the health-status risk and accumulate a
substantial amount of capital reserves as a means of pre-funding for higher
health costs at old age (for further details, see Baumann et al. 2006.)

17 See Footnotes 9 and 10 for further details. Also, note that only a tiny fraction of
the German population (0.2%) has no health insurance cover at all.

18 In fact, establishing competition between health funds with regard to low over-
head costs is one of the main goals pursued with the equalization scheme. How-
ever, in spite of many attempts to remove incentives for risk-selection — such as
the introduction of separate risk pools and disease-management programs for
some conditions where treatment is extremely expensive — the scheme works
far from perfect. A new, “morbidity-oriented” equalization scheme is currently
in preparation and should become effective starting from 2007.

1% The difference between the two earnings limits that are relevant for member-
ship rules and for contributions is the result of a recent (2003) change which
aimed at keeping more members in the public system.
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importantly, for all individuals insured, it gives access to a uniform, and
rather comprehensive, package of health benefits in-kind. So far, the qual-
ity of services provided appears to be satisfactory, but the German health-
care system appears to be rather expensive compared to many other coun-
tries that do not perform weaker on the quality side. In terms of total health
expenditure per GDP,?* Germany (2003: 10.9%) takes a third rank behind
the United States (15.2%, a true outlier) and Switzerland (11.5%), but well
ahead of many other OECD countries (the unweighted OECD-wide aver-
age being 8.8%; see OECD 2006b). Based on similarly rough compari-
sons, structures that could help explaining this observation are a relatively
low share of patients’ co-payments that could impose limits on the utiliza-
tion of services, a high frequency of out-patient contacts with physicians,
and a particularly high density of hospital beds for in-patient care.

For the German public health insurance system, there is no similar list
of far-reaching reforms that were already enacted as that for the public
pension scheme. Instead, over the past two decades, numerous incremental
changes have been made at almost annual intervals. Attempts to establish a
limited degree of competition between public health funds were already
mentioned; a differentiated system of ceilings for broad categories of ex-
penditure was installed in 1992, but it was used for a “hard” budgeting
only temporarily; some types of benefits, mainly located at the fringe of a
full benefit package (most prominently: dental prostheses), have been ex-
cluded; the limited amount of co-payments that exists was introduced step
by step for hospital care (a small per-diem), prescriptions (fixed fees dif-
ferentiated by price ranges) and, most recently, for out-patient consulta-
tions (a quarterly lump-sum); last but not least, the schemes for funding
hospitals and for remunerating physicians were altered more than once.

Apart from transitory effects for the public health budget that point to
inter-temporal shifts in consumption of health services rather than to genu-
ine behavioral changes on the side of patients and/or providers, these
small-scale reforms have at best moderated a long-term increase in public
health expenditure that has been observed since the early 1970s. Since
1991, the year of German re-unification, contribution rates (averaged over
all existing public health funds) increased from 12.2% to 14.2% in 2004.!
Some of the short-term measures already mentioned — above all, the intro-

20 That is, not just focusing on the share of public expenditure which is about 80%
of total health expenditure in Germany, slightly above the OECD-wide average
of 72% (OECD 2006b).

21 It appears that contribution rates would have had to increase even more than
that if, in spite of a narrow legal limit, public health funds had not started to ac-
cumulate a substantial amount of debt in the years before 2004.
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duction of a tax-financed subsidy from the federal government’s budget
and the new consultation fee — were then implemented and led to a reduc-
tion in contribution rates to 13.7% in 2005. But considerable up-ward pres-
sure on contributions is likely to return soon.

Currently, German politicians are split between two competing reform
proposals,? one side advocating an expansion of the existing system to a
universal coverage (with those currently covered in private health insur-
ance as additional contributors and with income from all sources, not just
wage earnings, made the tax base of the scheme), the other favoring what
would look like a fundamental re-design of the system defined along more
insurance-like principles (with a uniform lump-sum contribution for eve-
ryone that would no longer affect non-wage labor costs and a tax-financed
subsidy for those who otherwise could not afford insurance for themselves
and their family members). It is important to note that both these proposals
are entirely focused on the revenue side of the health insurance system
and, in terms of their overall effects for a given household’s financial
budget, need not be altogether different. Nevertheless, the highly ideologi-
cal debate has so far ended in a dead race between the two political camps
— just as the latest federal-level election did. None of the plans that are
about to be adopted by the new “grand coalition” government installed in
late-2005 deserves the name of a true health-care reform.

Financial Projections

The up-ward pressure on health insurance contributions that is likely to be-
come effective in the future is mainly due to two reasons. One is that the
system is financed on a pure pay-as-you-go basis and that the current age-
related profile of average health expenditure is sharply increasing from
around age 60 onward (see Figure 4). In the course of demographic aging,
with a higher fraction of the insured population belonging to older age co-
horts, aggregate health expenditure must therefore be expected to rise over
the next few decades. Another reason that appears to be even more impor-
tant is a distinct type of technical progress observed in the health-care sec-
tor. It implies that, over time, the profiles shown in Figure 4 have to be up-
rated by more than just the ordinary rate of GDP or productivity growth.
At least, this is what past experience suggests. Nevertheless, by its very na-
ture, the impact of technical progress on future health costs is very hard to
predict. Unlike with the pension scheme, where benefits are defined in

22 Up to a point, the same applies to official policy advisors (see, again, Kommis-
sion 2003).
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Fig. 4. Age-related profile of average health-insurance benefits, 2005

terms of nominal amounts of money that can be easily projected into the
future based on current indexation rules, health insurance offers coverage
for a package of services of which we may not even know all the future
components, let alone be able to attach a price to these.

A further issue that is still unsettled is whether there is a specific, posi-
tive or negative, impact of increases in longevity on age-related morbidity,
hence on the shape of the above health-cost profiles (see, for instance,
Zweifel 1990; Zweifel et al. 1999). One view is that new cases of multi-
morbidity may arise as individuals live longer, implying that health expen-
diture at higher ages would go up more than proportionally. The alterna-
tive view is that higher longevity goes along with an extended period of
life spent in better health, implying that the profiles shown in Figure 4
would shift to the right, say, starting from around age 40.

Against this background, there are thus enormous uncertainties involved
in estimating the future time paths of aggregate health expenditure and av-
erage contribution rates for the German public health insurance system.
Technical progress in the health-care sector and potential changes in age-
specific morbidity are often entirely ignored in long-term projections — for
instance, those prepared on behalf of the OECD (2001, Chap. 4) and the
EU Economic Policy Committee (2001). Instead, according to the common
methodology devised for these international studies (see Franco 2000), cur-
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Fig. 5. Average contribution rate for public health funds, 1991-2050

rent age-related profiles of health expenditure are up-rated in line with
productivity growth. However, neglecting technical progress could lead to
a serious underestimation of the up-ward trend in future health costs. For
instance, an empirical analysis by Breyer and Ulrich (2000), based on data
for West German public health funds from 1970-95, suggests that techni-
cal progress accounts for an extra-increase in health expenditure of about
1% p.a.” In addition to the standard approach which may be useful to iden-
tify a “pure demographic effect”, we therefore run financial projections for
the German public health insurance system using two alternative scenarios
— one with continuous technical progress (modeled following Breyer and
Ulrich 2000) and one with continuous reductions in age-specific morbid-
ity** — and we tend to consider a fourth scenario that combines all these ef-
fects to be a meaningful “baseline” case for our further calculations.

2 Tt is of course unknown whether technical progress will change its direction in
future years. Under the budgetary pressures exerted by acute demographic ag-
ing, cost-saving process innovations and organizational changes may become
more prominent than expensive product innovations. We will briefly return to
this issue in Sect. 6.

24 Regarding the morbidity issue, we take a rather optimistic view, assuming that
each additional month of average life expectancy will prolong the life span with
lower average health costs on a one-for-one basis.
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The result of our projections is that, under its current legal framework
and using assumptions that are far from extreme, German public health in-
surance may effectively create not much less of a challenge in terms of fis-
cal sustainability than the public pension system does. In Figure 5, this is
indicated by the fact that average contribution rates needed to balance the
scheme, together with a small subsidy financed from the federal govern-
ment’s budget, will increase much more than — and may eventually reach
or even exceed — those of the public pension scheme (cf. Fig. 2). More fun-
damental reforms of the system are thus urgently needed (see Sect. 6 for
further discussion). Yet, it appears that German politicians still have to
come to terms with this challenge.

4.2 Public Long-Term Care Insurance

Public long-term care insurance is a relatively new scheme. Before it was
established, medical expenditure involved in long-term care was basically
covered by health insurance, while the cost of pure nursing had to be borne
privately. As few individuals had additional cover for this contingency and
as the associated cost could soon become excessively high, a substantial
amount of the financial burden effectively fell on the social assistance
scheme supporting those who had run out of their funds.?

The social insurance scheme meant to fill this gap was set up in 1995 —
i.e., when the process of demographic aging was clearly indicated in the
data. Once more, it is a pure pay-as-you-go scheme. It is operated by pub-
lic health funds, based on separate budgets, and covers the same sub-popu-
lation as the public health insurance system does. Long-term care insur-
ance is purely financed from contributions payable at a relatively small
rate which has been held constant (at 1.7%) since July 1996 now. Benefits
are basically a fixed monthly lump sum, differentiated by three different
levels of the intensity of care needed and by whether care is provided in an
ambulatory fashion by close relatives (who then receive a small compensa-
tion) or by professionals, or in special long-term care institutions.

Since its initiation, long-term care insurance has been operated in a
rather cautious way. For a few months in 1995, it only collected contribu-
tions (at a reduced rate of 1%) without paying any benefits. The full spec-
trum of the latter was then gradually phased in until mid-1996. As a con-
sequence, the scheme accumulated a considerable stock of reserves during

25 Note that, under the social assistance scheme and within certain legal limits as
to their ability to pay, adult children were then responsible for covering the
costs for their parents.
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the first two years of its existence. Recent projections indicated that this
stock would have been depleted by 2007. Following the introduction of an
extra-contribution of 0.25% for childless members aged 23—65 years start-
ing from 2005, this has now been postponed until about 2009.2 Also,
benefits have basically not been up-rated since 1996, implying that the
quality of services provided by the system is increasingly becoming an is-
sue. A major reform of the system has been announced for each year since
2001. Yet, conceptual ideas regarding the direction to take are lacking in
the political sphere. This is even more so the case as the system is institu-
tionally linked to public health insurance for which there is currently also
no political consensus on reforms, the two major political parties blocking
each other on questions that do not appear to be central (see Sect. 4.2).

Most of what we have said about aging and health insurance is equally
true for public long-term care insurance. Only, the latter is much smaller in
size. Age-specific prevalence rates (with pre-defined benefit levels linked
to each individual case, differentiated by the intensity and type of care
needed) are increasing even sharper than average health costs, in this case
from around age 80 onward. Technical progress may not matter so much
for long-term care, but this may change in the future — or all types of care
may become even more labor-intensive than they are today. Still, one may
hope that the profile of prevalence rates shifts in a favorable direction if
people tend to live longer. Last but not least, the current strategy of keep-
ing benefits paid in each case constant is not credible over an extended pe-
riod of time into the future. (Otherwise, this would mean that long-term
care insurance is virtually abolished within three to four decades, which
could not be considered a meaningful “current policy” scenario.) As a re-
sult, we combine the same elements in our (“baseline”) projection as we do
for health-insurance benefits (see Sect. 4.2).” Figure 6 summarizes our
simulations in terms of projected contribution rates for long-term care in-
surance, indicating that the relative increase in expenditure that could re-
sult from demographic change will be higher in this scheme than in any of
the other branches of social insurance. Only, the absolute increase may not
be as worrying as it is elsewhere.

26 This change — in fact, a much smaller one than many observers had expected —
goes back to a ruling of the Federal Constitutional Court (2001), not so much to
a political decision. It is meant to reduce the free-riding of childless individuals
on contributions paid by other people’s children which is almost inevitable in
any pay-as-you-go financing of expenditure typically increasing in age.

27 In this case, however, the cost-saving effect of the shift in prevalence rates
dominates the increase in costs through technical progress when comparing the
results to those for a scenario with purely demographic effects.



Social Insurance: How to Pay for Pensions and Health Care? 111

7%

2
X

2
X
s

]
R
s

3% A

2% 1

1% / — unemployment insurance r

= |ong-term care insurance

Contribution rates (% of taxable gross earnings)

0% T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: CESifo Pension Model (2007 version).

Fig. 6. Contribution rates for long-term care insurance and unemployment insur-
ance, 1991-2050

4.4 Unemployment Insurance

As in most other industrialized countries, German unemployment insur-
ance offers monetary benefits that are meant to replace wages during an
initial phase of unemployment for all the individuals covered. Membership
rules in this system are the same as for the public pension scheme. It is
administered by the Federal Labor Agency which is also responsible for
providing all kinds of employment services (counseling, job placement),
operating all measures of active labor market policies (ALMP: training,
special placement activities, subsidized employment for job-seekers, hiring
subsidies for employers, etc.) and administering an important fraction of
the prolonged income support (through non-contributory, means-tested
benefits that are typically lower) for those whose unemployment insurance
benefits have expired. In our projections, we will exclusively focus on the
social-insurance part of the system (i.e., on unemployment insurance bene-
fits plus expenditure on employment services and a number of specified
ALMP measures).

Labor market reforms that were initiated in Germany in 2002 are mainly
focused on an internal re-organization of the labor agency as well as on the
activation of the long-term unemployed (that is, those who are no longer
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covered by unemployment insurance). The only change that directly af-
fects the unemployment insurance scheme is a reduction in the duration of
benefit entitlements for older workers, while the level of benefits (at 60%
of previous net earnings for childless individuals, 67% for individuals with
dependent children) is unchanged. Entitlement periods now range from up
to 6 months (for those who paid contributions for at least 12 months during
the last 36 months) over a regular duration of up to 12 months (requiring at
least 24 months of contributions paid over the last 36 months) to a maxi-
mum of 18 months (for those who continuously paid contributions during
the last 36 months and are aged 55 or older).?

For more than a decade, unemployment insurance contributions remained
fixed at a rate of 6.5% of taxable earnings, with not much attention being
paid to what specific types of benefits and services provided by the labor
agency should be funded from these revenues. As a rule, the agency ran
large deficits that were covered, partly ex post, through injections from the
federal government’s budget. Following recent reforms that aimed at more
transparency in this area, a stricter distinction has now been established be-
tween unemployment insurance on the one hand and tax-financed expendi-
ture on labor market policies on the other. Together with the reduction in
benefit duration, this allows for a reduction of the contribution rate to 4.2%
in 2007.* With the moderate decline in (structural) unemployment as-
sumed to take place over the entire projection period, the contribution rate
may go down even further over time (see Figure 6). Compared to all other
branches of the German social insurance system, this trend is exceptional.
Yet, it is mainly driven by our assumptions regarding the long-term trend
in unemployment under the conditions of demographic aging (see Sect. 3).

5 Sustainability of the Social Insurance System

As an indicator that is widely-used in Germany to illustrate the growing fi-
nancial pressure aging exerts on the social insurance system, we so far

28 Before this change which became effective in January 2006, the maximum du-
ration was 32 months for individuals aged 57 and older.

2 At the same time, the tax-financed part of the labor agency’s total budget is
likely to go up as the effects of recent labor market reforms are unfolding only
slowly (for an in-depth analysis, see Sinn et al. 2006). Note that virtually all
measures of ALMP are currently under evaluation and that the new benefit
scheme for the long-term unemployed (first introduced in 2005) is still under
construction. Estimating the future development of expenditure in these areas is
thus difficult and, in any case, critically dependent on pending policy decisions.
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mainly looked at the contribution rates applying in the different branches.
Adding up the results obtained for the relevant “current policy” or “base-
line” scenarios (taking in all future changes that are already enacted) leads
to an estimated increase in total social insurance contribution rates from
41.5% in 2005 to 59.0% until 2050. Due to the precise timing of demo-
graphic change in Germany, the increase is strongest in the sub-period be-
tween 2015 and 2035. Gauged by its impact on non-wage labor costs for
employers and work incentives for employees, the end-of-projection level
of social insurance contributions may well be considered prohibitively
high.?® Furthermore, due to a considerable amount of subsidies taken from
the federal government’s budget, contribution rates alone do not even cap-
ture the full fiscal burden that will arise. In any case, the conclusion that
the current system is not sustainable — neither economically nor politically
— may appear straightforward.

Over the last two decades, considerable effort has been spent on devis-
ing measures of fiscal sustainability by which this conclusion could be
backed in a more precise, and also more general, fashion. Here, we will
apply a number of these sustainability indicators in turn.

5.1 Aging and General Government Fiscal Balances

The starting point for our further calculations is illustrated in Figure 7. It
shows the consolidated change in total social insurance expenditure pro-
jected in our baseline simulations — taken as a percentage of GDP and
purged from double counts resulting from cross-payments (mainly, health
and long-term care insurance contributions for pensioners paid by the pen-
sion scheme). Building on Blanchard (1990) and Blanchard et al. (1990),*!
we will then perform a stylized exercise for which projected deviations
from the current level of corresponding expenditure are most important.

30 In Germany, social insurance contributions are next to equally split between
employers and employees. For employment covered by social insurance, labor
costs are thus given by gross wages plus about half the total contributions plus
fringe benefits (which, to a large extent, are not at the employer’s discretion but
defined by legal rules or collective agreements). Net wages are gross wages
minus half the contributions minus personal income taxes. Keeping 20.9% as
the relevant income tax rate (see OECD 2005), the total tax wedge in 2050
could thus be about 62% of labor costs of an employee at average earnings.

31 This methodology was further developed for real-world applications by Leib-
fritz et al. (1995) and Roseveare et al. (1996). The same methodology was used
in OECD (2001, Chap. 4).
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Figure 7 indicates that there is a strong up-ward trend in social insurance
expenditure implied in our projections.’? Taking the current share of social
insurance contributions in GDP as another important benchmark (i.e., leav-
ing contribution rates basically constant) and assuming that all other public
revenues and expenditures also remain constant as a percentage of GDP
(see Seitz 2007, this volume, for an in-depth analysis indicating that grow-
ing financial pressure through aging will also be an issue in other areas of
general government finances), this up-ward trend directly translates into a
hypothetical increase in the primary deficit ratio.* Taking into account the
consequences for accumulated public debt and annual interest payments,
this would have an even stronger impact on the total deficit ratio (see Fig-
ure 8).

Figure 8 reflects yet another aspect that has some bearing on the long-
term sustainability of German public finances. Given the current level of
debt per GDP (the official figure for 2005 is 67.7%) and the total deficit
ratio (3.2%), there is an urgent need for short-term fiscal consolidation to
meet the standards defined in the German constitution as well as the mu-
tual understandings of the EU Stability and Growth Pact (SGP). To define
the size of the adjustment needed — first of all, in the primary deficit ratio —
the EU-level framework offers a simple yardstick. If, in line with our pro-
jections, the long-term nominal growth rate is assumed to be about 2.5%
p-a. in Germany (1% of real growth and 1.5% of inflation; see Sect. 3),
then the debt ratio would converge towards 60% (the SGP target level) in
the long run if the total deficit were about 1.5% of GDP (60% of the nomi-
nal growth rate) in each year. Against the 2005 level, the deficit ratio
should thus be reduced by 1.7 percentage points. It is assumed here that
this task can be reached, through a reduction in expenditure and/or an in-
crease in revenues, until 2008. Yet if German politicians fail to accomplish
this short-term goal, the need for further adjustments necessitated by
demographic aging would simply increase correspondingly.

32 Against its current (year-2005) level, the total increase projected to occur until
2050 amounts to 9.0% of GDP. Parallel results (in brackets: consolidated fig-
ures taking out cross-payments) for the single branches are 4.0% (3.1%) for the
public pension scheme, 5.9% (5.8%) for public health insurance, 0.8% (0.8%)
for long-term care, and —0.7% (—0.7%) for unemployment insurance.

3 Of course, increasing contribution rates in line with our projections would be
one strategy of dealing with the sustainability risks involved in the current legal
framework. Relying on measures of this kind only may not be the ideal way of
solving these problems, though (see Sect. 6 for further discussion). In any case,
to obtain a comprehensive measure of the total sustainability gap this option is
deliberately ignored here.
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After successful short-term consolidation, however, the financial pres-
sure that demographic aging exerts on the German social insurance system
starts to unfold. According to our projections, the primary deficit will rise
from —1.8% of GDP (in 2008, effectively a surplus) to no less than 7.6%
over the entire projection period. The total deficit ratio will remain below
1.5% until 2009, below 2% until 2013, and below 3% until 2017. Due to
the effects of compound interest, however, it will continue to increase at
accelerating speed and may clearly exceed 20% of GDP by 2050. In turn,
the debt ratio will reach 100% in 2027, 200% in 2040, and 300% in 2048.
In other words, by the construction of our stylized scenario, the implicit
type of public debt which is inevitably involved in unfunded social insur-
ance schemes is gradually converted into explicit debt. The latter is there-
fore exploding in a process that will actually not be completed until 2050.

From these observations, two directions can be taken to indicate the
“non-sustainability” of current social insurance policies more clearly. One
approach is to explicitly calculate the size of implicit debt involved in the
social insurance system (Sect. 5.2). The other is to determine a fiscal ad-
justment in annual general-government budgets that would be required to
fully remove the up-ward pressure on public deficits and debt (Sect. 5.3).

5.2 Implicit Social Insurance Debt

Calculations regarding the amount of implicit debt involved in pay-as-you-
go public pension schemes that received much attention at an international
level have first been run by Van den Noord and Herd (1993, 1994). Since
then, there have been a number of follow-up studies and up-dates. At the
same time, objections were raised, mainly warning against potential confu-
sion of explicit and implicit public debt measures (see, e.g., Franco 1995).
In a more recent paper, Holzmann et al. (2001) distinguish between differ-
ent notions of implicit debt that are effectively applied in the literature and
highlight their relative merits for analyzing the sustainability of existing
social insurance schemes. Here, we will take up two of these concepts and
calculate the corresponding amounts of implicit debt for the German social
insurance system assuming that the latter will develop over time as pro-
jected in our baseline simulations (see Sect. 4).

The concept of implicit debt that is closest to the notion of explicit pub-
lic debt is that of “accrued-to-date liabilities” (ADL) involved in public
pension schemes and other branches of social insurance. ADL simply
measures, as a percentage of current GDP, the net present value of all out-
standing benefit entitlements (effective until around 2060) that are linked
to past and current contributions. It is thus determined “as if” the relevant
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scheme were closed for new accruals starting from the next year. On the
other hand, the concept may fail to fully capture the long-term effects of
larger shifts in the population structure (“demographic aging”) or, no less
important, of policy changes that become effective only over a very long
transition period.** For this reason, other measures have been devised that
address the expected continuation of the scheme and augment ADL meas-
ures by the impact of benefits linked to future contributions.

In the limiting case, long-term projections regarding the social insurance
system’s budget can be extended to cover an infinite (“open”) time hori-
zon. “Open-system net liabilities” (OSNL) implied in the current legal
framework are then the main result obtained. The term “net liabilities” in-
dicates that, in this case, future contributions that will be collected at cur-
rent contribution rates over the same, infinite time horizon are also taken
into account. Interpreting the amount of all future benefit entitlements that
could arise until infinity — not just a fraction of these that would remain
unfunded at some benchmark rate of contributions — as an unconditional
measure of implicit government debt does not make sense. As a result,
OSNL-type measures are more closely related to projections regarding
long-term trends in general government fiscal balances (see Sect. 5.1). In
fact, they are the full stock of implicit debt which becomes visible there.
Being even more forward-looking than ADL measures, they are also more
strongly dependent on many long-term assumptions, in particular, on the
interest rate used for assessing net present values of future payments.

ADL-type measures of implicit debt are easy to apply to social insur-
ance schemes with a strong link between contributions and benefit entitle-
ments, such as the German public pension scheme. However, extensions to
“Beveridgean” schemes, with lump sum benefits that are differentiated
only pro rata temporis, i.e., by periods covered with contributions, are
straightforward. In our calculations for Figure 9, we apply the same logic
to benefit entitlements vis-a-vis the German systems of public health and
long-term care insurance.’> As there is little inter-temporal (hence, inter-

3 Now that the German baby boomers are already approaching retirement, the
first of these problems is no longer really important. Given that the reductions
in future benefit levels involved in recent pension reforms will mainly take ef-
fect until around 2035 (see Fig. 1) and that similar changes in other social in-
surance branches are largely lacking, the same applies to the second problem.

3 In doing so, we specifically assume that benefit entitlements already “accrued™
for dependent children (expressed as a percentage of full, age-specific health
costs) are contingent on the number of years below age 20 that are covered with
contributions paid by their parents; that benefit entitlements for currently active
members and their spouses are contingent on the number of years between age
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generational) redistribution involved in unemployment insurance, assess-
ing ADL for this scheme does not appear to be meaningful. Note that,
again, we have to correct the “consolidated total debt” figure included in
this graph for cross-payments to avoid double counts in the aggregation.
For the OSNL measure of implicit debt shown in Figure 10, links be-
tween contributions already paid and benefit entitlements already accrued
are immaterial. Also, we can now include unemployment insurance which,
according to our projections, promises at least some amount of surpluses
of benefits over contributions (collected at current rates) during the period
of acute demographic aging. This could off-set part of the unfavorable
trends expected in all other areas looked at here. However, we now need to
extend our projections regarding aggregate benefit expenditure and contri-
butions for all branches of social insurance from 2050 to an infinite time
horizon. This is done in two steps. For the period between 2050 and 2100,
we run explicit projections — with convergence to something like a new
“steady state” — in which no further change in any of the assumptions
made so far (see Sect. 3).¢ For the more remote future, we simply take
benefits and revenues obtained for the final year of our explicit projections
and assume that their end-of-projection growth rates will be constant.’’
When compared to conventional, explicit debt measures, the amounts of
implicit social insurance debt shown in Figures 9 and 10 appear to be enor-
mously high. This is equally true for the ADL variant (with a stricter defi-
nition and a shorter time horizon) and the OSNL measure (with some
amount of contributions taken into account as a counter-balance). Depend-
ing on which of these definitions is chosen, total implicit (net) debt result-
ing from our calculations varies between 429% and 348% of current GDP,
respectively, while the official German debt ratio is currently close to 70%
(see Sect. 5.1). Up to a point, if accounting for implicit public debt became
a new standard, one would simply have to get used to such high figures.*

20 and 65 covered with contributions; that current pensioners keep the full
amount of their benefit entitlements until they are expected to die.

36 “No further change” also implies that the continuous increase in health costs
through technical progress (see Sects. 5.2 and 5.3) is halted from 2050 onward.

37 Final-year results can then be used to estimate their open time-horizon present
values using the textbook formula for converting infinite geometrical progres-
sions that are converging towards zero into finite numbers.

3% The implicit debt involved in large-scale social insurance schemes is necessar-
ily sizeable as these schemes are offering various benefits for a substantial frac-
tion of the population for up to 60 years or even longer. Note, also, that assess-
ing implicit debt does not at all change the current and prospective situation of
public finances as a whole. It just makes visible what was already there.
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In themselves, however, the results are hard to assess, certainly as long as
they are not compared to parallel results obtained for other countries. In
particular, they offer no clue as to how politicians and other individuals
should react to such high levels of implicit debt, or how the latter would be
affected by any attempts to reduce these.

5.3 The EPC’s “Sustainability Gap”

As we have seen, there are limitations to the concreteness of hypothetically
increasing deficit ratios or high levels of implicit debt resulting from the
calculations presented here so far. Therefore, the EU Economic Policy
Committee (EPC; 2003) suggests yet another simple measure, called “sus-
tainability gap”, which boils down the long-term scenarios for public fi-
nances sketched in Sect. 5.1 to a single number. The measure also builds
on the inter-temporal government budget constraint with an infinite time
horizon that was behind the OSNL calculations included in Sect. 5.2.

Following this definition, the sustainability gap corresponds to a fixed
percentage of GDP by which annual primary deficit ratios would have to
change against our baseline scenario in each year starting from now (2007)
in order render public finances “sustainable” — with necessary reductions
in the deficit, or higher surpluses, bearing a positive sign. (In other words,
the sustainability gap measures the need for further fiscal consolidation
necessitated by the long-term impact of aging on public finances in terms
of a parallel, downward shift in the graph representing the primary deficit
ratio in Figure 8.) The fiscal target for this stylized adjustment is derived
endogenously, viz., from the requirement that public revenues must ex-
actly equal all public expenditure over a virtually infinite time horizon.*
Regarding the more remote future, it is now assumed that the projected ex-
penditure levels (per GDP) remain constant from 2050 onward.

Table 2 shows our final results for the EPC’s sustainability gap. As a re-
minder, the table also includes the corresponding figure for the short-term

¥ From now on, the present value of future revenues must therefore equal the
present value of future expenditure plus the current amount of (explicit) public
debt. This is the inter-temporal government budget constraint.
Note that the fiscal target could be defined in alternative ways. For instance, it
could be given by a pre-defined level of the (explicit) debt ratio which should
be reached at some point in time in the future (“60% of GDP in 2050). It could
also be defined in a semi-endogenous fashion (“the debt ratio obtained in 2050
if annual budgets were in balance in each year until then). Here, we invariably
apply the “sustainability gap” in its most elaborate form which has the closest
link to the relevant theoretical literature (e.g., Blanchard 1990).
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consolidation that is needed (until 2008, see Sect. 5.1) to align the current
German deficit and debt ratios with the respective target levels laid down
in the EU Stability and Growth Pact. Once more, the sustainability gap in-
volved in the current German social insurance system appears to be really
sizeable, now that it is indicated by a simple “flow” measure instead of the
“stock” measures used in Sect. 5.2. Based on what we consider the base-
line scenario of our financial projections for all the branches of the Ger-
man social insurance system, the gap amounts to about 5.3% of annual
GDP (or about € bn. 120 when measure