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Foreword

Rapid demographic change toward older populations is one of the
biggest, if not the single biggest, medium-term structural challenge con-
fronting developing Asia in the post-global crisis period. Throughout
Asia, the share of the elderly in the population is rising as a result of
falling fertility and rising life expectancy. Within the common region-wide
trend of demographic change, there is considerable heterogeneity. Some
countries, such as the Repulic of Korea and Singapore, are at an advanced
stage of the demographic transition while others such as India and the
Philippines are at an early stage. Yet others, such as the People’s Republic
of China and Thailand, are in between. Diversity in the level and speed of
population aging across Asian countries implies that each country faces
unique aging-related challenges. Nevertheless, the demographic landscape
of even younger Asia countries will be fundamentally altered by 2050,
which means that all Asian countries should start preparing now for
demographic change.

Broadly speaking, demographic transition poses two huge strategic
challenges for Asia: (1) sustaining growth in the face of less favora-
ble population structures; and (2) delivering affordable, adequate and
sustainable old-age income support for the region’s fast-growing elderly
population. With respect to sustaining growth, a youthful population
structure contributed substantially to Asia’s rapid economic growth in
the past. Benign demographics implied a working-age population and
hence workforce which is large relative to the population. However, the
demographic dividend is coming to an end across the region, albeit at
different speeds in different countries. With respect to economic security
for the elderly, traditional family-based support — that is, transfers from
children to parents — played a major role in Asia’s old-age income support
in the past. But such support is weakening due to extensive socioeconomic
changes at a time when demographic change is rendering old-age support
more important than ever.

The two strategic challenges arising from demographic transition are
not independent but closely interrelated. For one, sustaining rapid growth
into the medium term is required to generate the fiscal resources neces-
sary to provide economic security for the elderly. Public transfers to the
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elderly are underdeveloped in Asia relative to both advanced economies
and Latin America, but are expected to play a greater role in the future. In
the absence of rapid growth, expansion of public transfers to the elderly is
likely to generate a great deal of resistance from the younger generation.
On the other hand, how the elderly finance their consumption will affect
economic growth. Above all, an old-age support system which is based to
some extent on private savings is more conducive for capital accumulation
and growth than a system based disproportionately on public transfers.
More fundamentally, allocating more resources to the elderly implies
fewer resources for the rest of the population, so it necessarily involves a
tradeoft.

In light of the far-reaching repercussions of developing Asia’s demo-
graphic change, the Asian Development Bank undertook this study with
the goal of helping the region’s policymakers gain a better understand-
ing of the challenge they face. On the basis of rigorous analysis, the
study, which formed the backbone of the Asian Development Outlook
2011 Update theme chapter, sets forth a wide range of concrete policy
options for sustaining economic growth while delivering economic
security for the elderly. There are some Asia-wide policy options which
are relevant for the entire region, such as building up strong national
pension systems. Other policy options are more relevant for sub-groups
of countries, for example policies for capturing the demographic divi-
dend matter more for younger countries. While this study is the ADB’s
most comprehensive and in-depth analysis of the impact of population
aging on Asia, it is by no means the only one. For example, last year
we produced the book Pension Systems and Old-Age Income Support in
East and Southeast Asia: Overview and Reform Directions. This year we
published Social Protection for Older Persons: Social Pensions in Asia
and East and Southeast Asian Pension Systems: Promoting Fairness and
Sustainability.

Finally, I would like to express my deepest appreciation to all the ADB
staff and external experts who contributed to this outstanding collective
volume on one of developing Asia’s biggest medium-term socioeconomic
challenges. I have no doubt that this work will figure prominently in any
future public discussions about the socioeconomic impact of demographic
change on the region. I would like to thank Donghyun Park, who origi-
nated, managed and led the research project, and Arief Ramayandi and
Gemma Estrada for their many intellectual contributions. Thanks are
also due to Joseph Zveglich for his strategic support and guidance, and to
Lagrimas Cuevas and Arnelyn Abdon for their high-caliber administra-
tive support. This research project would not have been possible without
the excellent work of the many external experts who took part in it. In
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particular, I would like to thank Sang-Hyop Lee, Andrew Mason and

Kwanho Shin for providing a great deal of intellectual leadership for the
project.

Changyong Rhee

Chief Economist, Asian Development Bank
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1. Overview: why does population
aging matter so much for Asia?
Population aging, economic growth,
and economic security in Asia

Sang-Hyop Lee, Andrew Mason, and
Donghyun Park

1. INTRODUCTION

The speed and strength of developing Asia’s recovery from the global
financial and economic crisis has been surprising. Although exports and
economic growth plummeted during the fourth quarter of 2008 and the
first quarter of 2009, the sizable fiscal and monetary stimulus programs
quickly enacted by governments around the region initially supported
aggregate demand and growth in the face of collapsing world trade. The
region’s resilient V-shaped recovery has gained depth and breadth as
exports have recovered and private domestic demand has strengthened.
What is all the more surprising is that the turnaround has taken place
despite the continued fragility and uncertainty of the advanced economies.
While it is far too early to tell whether Asia has decoupled from the busi-
ness cycles of the advanced economies, the region’s robust performance is
making a substantial contribution to the global outlook.

The region now faces the difficult, fundamental challenge of sustaining
growth beyond the crisis into the medium and long term. For decades
prior to the crisis, Asia was the world’s fastest growing economic region;
this strong, sustained performance transformed it from a group of typical
developing countries into the third center of gravity of the world economy
along with the European Union (EU) and the United States (US). The
question remains, will Asia be able to return to its high-growth trajectory
once the global crisis abates?

Asia’s continued post-crisis success is far from automatic. The external
environment is likely to be less benign because to a large extent, the weak-
ness of the advanced economies reflects structural problems — failures in
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the US housing and financial markets and fiscal concerns in some EU
countries — that will take time to sort out. The medium-term weakening
of the advanced economies has negative repercussions for Asia’s medium-
term growth since those economies have traditionally been and remain key
markets for its exports.

In addition to a less benign external environment, Asia also faces struc-
tural shifts that impinge on long-term economic growth. Above all, the
first demographic dividend — a major contributor to growth in the past —is
coming to an end. The first demographic dividend refers to the accelerated
economic growth associated with a rise in the share of people of working
age in the total population. That rise leads to an increase in per capita
income; hence, for a given saving rate, the rise in the share of working-age
people leads to an increase in consumption per person, that is, to a higher
living standard. The first demographic dividend is not, however, an auto-
matic consequence of favorable demographics; it depends on the ability of
the economy to use the additional workers productively. The success of
East Asian economies in creating policy environments conducive to taking
full advantage of their demographic dividends played a major role in the
East Asian miracle.!

As the large working-age cohort that drove the demographic dividend
grows older, however, population aging sets in. An aging population
implies a fall in the working-age population that will lead to lower output.
Aging also implies that each worker will have to support more and more
retirees under public pension and healthcare systems. All in all, while
demographic trends in Asia were conducive to economic growth in the
past, they will be markedly less so in the future. Responses to popula-
tion aging can lead to very different outcomes. People may work longer,
workers may increase savings to cover longer life expectancy, or there
may be greater investment in human capital that will lead to higher pro-
ductivity. If, for example, workers accumulate assets in anticipation of
living longer, then population aging may possibly lead to a more favora-
ble outcome for the economy. This increase in the demand for capital in
response to aging is called the second demographic dividend (Mason and
Lee, 2007).

Achieving the second demographic dividend in large part relies on
policy. In fact, for Asian policymakers, population aging gives rise to two
major objectives that sometimes sharply conflict with each other. The first
is to sustain strong economic growth over the next few decades, and the
second is to develop social systems that will provide economic security
to a growing number of elderly people. Success in achieving these two
objectives will require policies that promote saving, investment in human
capital, well-functioning financial and labor markets, and macroeconomic
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stability. It will also require avoiding disproportionately large transfer
programs for the elderly.

As in other parts of the world, population aging in Asia is due to two
factors: lower fertility and longer life expectancy. Asian economies are at
very different stages of population aging due to significant differences in
the timing and speed of fertility and mortality declines. In South Asia, for
example, populations are still relatively young, while in East Asia they are
substantially older, but two important demographic changes are common
to all. The percentage of children is declining or has already reached low
levels due to rapid declines in birth rates, and the share of the working-age
population is increasing or has reached very high levels.

As indicated above, the increase in the working-age population has had
a direct and favorable impact on growth in per capita income, but this is a
transitory phenomenon. In some East Asian economies, the working-age
cohort has already started to decline and the older population is increasing
rapidly, particularly in high-income economies, in large part because they
have very low fertility rates. Lower-income economies will also experience
significant increases in the share of older people in the next few decades.
This rapid and massive transition will have important implications for
economic growth, the sustainability of publicly funded pension and
healthcare systems, labor supply, saving and capital formation, spending
on human resources, poverty, and intergenerational inequality.

2. KEY FEATURES OF AGING IN ASIA

To understand the economic implications of the demographic transition,
we must identify its key features, explain why it is occurring, and describe
how it varies across countries. The estimates and projections presented
here are based on the United Nations (UN) Population Division’s “World
population prospects: the 2008 revision’ (UN, 2009).

2.1 The Three Phases of the Transition

Important changes in the age structure in Asia began to occur around
1950. Most populations were then young, with more than half under the
age of 25. The rest were concentrated in the prime working ages of 25-59,
while the percentage of the total population aged 60 and older ranged
from 3 to 15 percent.

The range of age structure in 1950 is shown in the first panel in
Figure 1.1. Countries are represented by bubbles that are proportional
to the size of their population. The percentage of the population under
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Population 1950
under 25 years
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Notes:

Below diagonal line population exceeds 50 percent of the total population.

PRC = People’s Republic of China; IND = India; JPN = Japan; KOR = Republic of
Korea.

Source:  UN (2009), accessed 1 July 2011.

Figure 1.1  Population age structure for Asian countries, 1950, 2010, and
2050
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Population 2050
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Figure 1.1 (continued)

age 25 is measured on the vertical axis, the percentage aged 60 and older
on the horizontal axis, and the percentage aged 25-59 can be represented
by diagonal gridlines. Only the 50 percent gridline is shown. In 1950, no
Asian country had a large population concentration in the prime working
ages. India’s population was somewhat younger than that of the People’s
Republic of China (PRC), and Japan’s age structure was very similar to
the PRC’s.

Asia’s age structure changed very dramatically between 1950 and 2010
(second panel). During the 1950s and 1960s, most Asian countries except
Japan became younger, but after that the percentage under age 25 declined
very markedly, while the percentage in the prime working ages increased.
The percentage aged 60 and older also increased in many countries, most
notably in Japan.

In the coming decades, the age structure will continue to change (third
panel). The percentage of children will continue to decline, although in
many countries the decline is expected to be modest. The dominant change
will be a shift from working ages to old age. The percentage aged 25-59
will decline while the percentage aged 60 and older will rise to unprec-
edented levels. Japan is projected to have the oldest population in 2050,
with 44 percent aged 60 or older. The 60 and older population of the
Republic of Korea is projected to reach 40 percent by 2050.

The transition in age structure is summarized in Figure 1.2 by
classifying countries by the age group experiencing the largest absolute
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population in each year.

Source:  UN (2009), accessed 1 July 2011.

Figure 1.2 Phases of age transition in Asia from 1950 to 2040 by age
group

increase: young people (under 25), working-age adults (25-59), or elderly
(60 and older). Throughout the 1950s and 1960s, the dominant trend was
a large increase in the number of children.? In fact, in 1965, Japan was
the only country in which demographic change was not dominated by
an increase in the number of young people. The second phase emerged
in the 1970s, when the increase in the number of people of working
age exceeded the increase in the number of young people in a growing
number of countries. By 1985 more Asian countries were in the second
phase of the age transition than in the first. During the last few decades,
growth in the working-age population has become dominant. In 2004,
the peak year, 36 of 42 countries experienced a greater increase in the
working-age population than in either the young or elderly populations.

Asia is now entering the third phase of the transition. While in 2010
countries in the second phase outnumbered those in the third phase by
three to one, the trend is, however, very clear. By 2030, 20 of 42 countries
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will have reached the final phase of the transition. During the last year of
the projection, the change in the 60 and older population will dominate
changes in other age groups in 34 countries.

2.2 How and Why Age Structures are Changing

Changes in age structure are a consequence of the demographic transition.
Before the onset of the transition, birth and death rates were quite high and
populations grew relatively slowly or not at all. The demographic transi-
tion began in most countries with a decline in death rates. Improvements
in mortality were particularly concentrated among children and infants,
and this led to substantial growth in the young population. In developing
Asia, this transition occurred mainly in the 1950s and the 1960s. Then
birth rates began to decline, and the large birth cohorts of the 1950s and
1960s began to reach maturity starting in the 1970s, fueling the growth of
the working-age population: phase two of the transition began.

Over time, the decline in death rates has become increasingly concen-
trated at older ages. People are not only more likely to survive childhood,
they are more likely to survive well into retirement. While improvements
in mortality rates at older ages have led to more rapid population aging,
the most important factor leading to an increase in the share of the old-age
population is low fertility. The share of the old-age population in countries
like Japan, Republic of Korea, and Singapore is projected to reach high
levels because low fertility rates will lead to substantial declines in the
working-age population.

Understanding the reasons for population aging is important for identi-
fying solutions. For example, a solution frequently offered for a shrinking
working-age population is to extend the retirement age. The logic behind
this idea is powerful: if people are living longer they should work longer.
This solution is a potentially important response to population aging, but
it does not address the low fertility problem. In many countries the elderly
are heavily dependent on workers (taxpayers) who fund public pension
and healthcare programs. Low fertility will lead to fewer children and then
to fewer taxpayers on whom the elderly can rely.

Although this broad outline of a changing age structure appears to be
common to all Asian economies, there is enormous diversity and uncer-
tainty about the path any one of them should take to address it. East Asian
and a few Southeast Asian economies are relatively far along in their
demographic transitions. Life expectancy has already reached high levels
and continues to rise steadily. Fertility has dropped to very low levels in
East Asia and is in fact much lower than in the US and in many European
countries. Recently, fertility has increased in the lowest fertility countries
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of Europe, but this has not happened in low-fertility Asia (Goldstein et
al., 2009).

Elsewhere in Asia, the demographic transition is an evolving event.
Birth and death rates continue to decline steadily in some cases and more
erratically in others (Appendix Tables A1.1-A1.3). There is considerable
uncertainty, however, about the speed and the extent of fertility decline.
If other Asian economies follow the path of East Asia and fertility rates
drop to very low levels, their populations will age more rapidly than the
projections in Figure 1.1 indicate.

There is also considerable diversity within economies. The regional and
urban-rural differences in fertility in the PRC and India are quite sub-
stantial. By 2000, more than 500 million Chinese were living in provinces
where the estimated total fertility rate was 1.3 or less, a fertility rate similar
to Japan’s (National Bureau of Statistics of the PRC and East-West
Center, 2007).

One notable feature of Asia’s demographic transition is its exceptional
speed. While the basic picture is the same worldwide, Asia is aging more
rapidly than elsewhere, primarily because fertility rates have declined more
rapidly than elsewhere. Figure 1.3 illustrates how rapidly Asian economies
are aging and how diverse they are. By 2000, the share of the population
aged 65 and older had exceeded 15 percent only in Japan, but by 2050
a majority of economies in the region will surpass this level, including
a number of low-income ones such as Indonesia, Myanmar, and Viet
Nam. India’s elderly population is also expected to be close to 14 percent
by 2050. In short, the percentage of elderly people will more than triple
between 2000 and 2050 throughout the region. In only two economies
— Japan and the Lao People’s Democratic Republic — will the propor-
tion less than double during this period, while it will more than double in
Brunei Darussalam, Malaysia, Republic of Korea, and actually quadruple
in Singapore. This is in stark contrast to the US, which is aging at a rela-
tively slow pace due to a relatively high birth rate, a somewhat shorter life
expectancy, and a high rate of immigration.

The first group of aging societies in Asia — Japan, Republic of Korea,
Singapore, and Taipei,China — are all relatively rich, and many of the
institutional elements that are important in aging societies are in place.
Their governments are stable, relatively efficient, and capable of managing
public healthcare systems and pension programs, although even the most
advanced Asian economies have encountered difficulties in administering
their social security systems effectively. Moreover, the private financial
systems in these economies provide a relatively secure economic environ-
ment in which workers can accumulate wealth and provide for their own
material needs at the end of life.
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Figure 1.3 Percentage of people aged 65 and older in Asia and the United
States in 2000 and 2050

Asia’s next wave of aging economies may be less prepared to meet these
challenges. The speed at which their age structures are changing is unprec-
edented in human history. In fact, aging is occurring more rapidly than
development; hence, they will grow old before they grow rich. The concern
is not wealth per se, but that the financial and political institutions impor-
tant in aging societies may be relatively underdeveloped. This is not what
the first group experienced.

3. THE ECONOMIC LIFECYCLE AND THE
SUPPORT RATIO

The age structure of a population is important due to a fundamental
feature of human society: the economic lifecycle. In all modern societies,
there are periods of dependency at the beginning of life and at the end of
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life because children and the elderly consume more resources than they
produce through their labor. The gaps between consumption and labor
income — the lifecycle deficit — should be filled by reallocations from people
of working age.

Our understanding of the economic lifecycle and the ability to measure
resource reallocations across ages have been vastly improved due to the
recent development of national transfer accounts (NTA), which measure
on the aggregate how people at each age in the lifecycle acquire and use
economic resources (Lee, 1994; Mason et al., 2009; R. Lee and Mason,
2011).3 The NTA represent a significant advance because they provide
a comprehensive set of measures of production, consumption, saving,
and transfers in a manner consistent with national income and product
accounts.* The NTA also consider the public and private sectors, both of
which mediate economic flows across ages, so they can be used to study the
implications of population aging for both.

Using NTA data, the economic lifecycle is represented by labor income
and consumption by age for Japan and the Philippines in Figure 1.4.
The per capita economic lifecycle varies by age because of individual
characteristics and behaviors, institutions, and market forces. Productivity
increases as children mature and benefit from human capital investments.
Subsequently, productivity declines as health deteriorates and disability
increases. Labor force participation, hours worked, and unemployment
all vary with age as does their influence on the labor-income profile.
Consumption is influenced by preferences, prices, interest rates, income,
and public institutions. Both profiles depend on many other historical,
cultural, political, social, and economic factors.

The economic lifecycle to a large extent reflects population age struc-
ture. Essentially, countries are trading a youth deficit for an old-age
deficit of similar size over the course of the demographic transition. The
Philippines, for example, has a very young population and a very large
deficit at young ages. In Japan, which has an older population, the deficit
is much larger at older ages compared with the youth deficit; the old-
age deficit will grow substantially unless consumption and labor income
patterns change radically.

There are, however, several important opportunities for changing
course. Between the two points of high dependency in the last three
decades, Asia has had an age structure very favorable to rapid eco-
nomic growth: the first demographic dividend (Bloom and Williamson,
1998; Kelley and Schmidt, 2001; Mason, 2001; and Mason and Lee,
2007). This direct impact of the age structure is effectively described
as a change in support ratios — the number of workers per person —
that is direct and unambiguous. Many Asian and Pacific countries
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Figure 1.4 Comparison of labor income and consumption by age in Japan
(2004 ) and the Philippines (1999), per capita and aggregate

including Bangladesh, India, Indonesia, Pakistan, and the Philippines,
will continue to experience the first demographic dividend as their
working-age populations grow relative to their dependent populations.
Favorable conditions should persist for at least the next 15 years and,
in most cases, for much longer. The magnitude of the demographic divi-
dend depends on age patterns of labor income and consumption, but
estimates of these patterns are not available for most countries. Based,
however, on the eight Asian countries for which age profiles have been
constructed in the NTA, a substantial demographic dividend can be
expected (Table 1.1).

Over time, the populations of Asia and the Pacific will become increas-
ingly concentrated at older ages where in all cases labor income is quite
modest. In part this reflects low levels of employment at older ages, but
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Table 1.1  Growth in the support ratio during first dividend for selected
countries

Minimum Maximum Support Annual Annual
ratio in gain loss
2050 (Max—  (2050—

Support Year Support Year

ratio ratio Min %) Max %)

Bangladesh 0.69 1982 098 2033 0.94 0.69 -0.22
PRC 0.75 1972 1.00 2015 0.87 0.66 -0.39
India 0.75 1973 0.97 2042 0.96 0.37 -0.12
Indonesia 0.74 1976 0.96 2026 0.91 0.53 —0.26
Japan 0.69 1950 0.86 1978 0.64 0.78 —0.42
Republic of Korea 0.64 1966  0.93 2010 0.68 0.86 -0.79
Pakistan 0.71 1986 092 2050 0.92 0.42 na

Philippines 0.68 1969 092 2046 0.92 0.40 —-0.03
Thailand 0.71 1971 0.99 2011 0.89 0.84 -0.27
Viet Nam 0.67 1980 0.97 2021 0.89 0.90 —0.30

Source:  Mason and Lee (2011).

it also reflects low wages and productivity for older adults. Population
aging could serve as a drag on economic growth as the effective number of
workers declines relative to the effective number of consumers. East Asia
faces the most serious problems. In the Republic of Korea, for example,
the support ratio is expected to decline by 0.8 percent per year over the
next 40 years. In the absence of measures to compensate for this change,
standards of living will be reduced by more than 25 percent between 2010
and 2050.

A second potential problem caused by population aging is the strain
on public transfer systems. The old-age transfer system is relatively
underdeveloped in many developing Asian countries, so the effects
would be smaller than in Europe, Japan, or Latin America, but the
effects will nonetheless be significant. In a business-as-usual simulation,
transfers of wealth (or implicit debt) would range from 90 percent of
total labor income in Pacific island nations, to 240 percent of total labor
income in East Asia. If countries in the region were to shift toward the
consumption, labor income, and transfer patterns characteristic of rich
countries, implicit debt would increase to much higher levels. For Asian
Development Bank (ADB) developing member countries (DMCs) as a
whole, implicit debt would reach 320 percent of total labor income in
2030, and 540 percent of total labor income in 2050 (Mason and Lee,
2011).
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3.1 Support Systems in Asia

Economic lifecycles are sustainable only because a complex system of
institutions and economic mechanisms enables economic resources to flow
from surplus ages to deficit ages. Essentially, two economic mechanisms
are used for age reallocations: transfers and asset-based reallocations. A
defining feature of transfers is that they involve no explicit quid pro quo.
Resources flow from one party to another either voluntarily in the case
of most private transfers or involuntarily in the case of public transfers,
though private transfers may involve implicit contracts enforced by social
conventions. Asset-based reallocations rely on inter-temporal exchanges.
An asset acquired in one period can be used to support consumption in
subsequent periods either by using income from the asset or by disposing
of it. When individuals accumulate pension funds or personal savings
during their working years and rely on income from and/or the disposal
of those assets during retirement, they are relying on asset-based realloca-
tions. Likewise, when individuals borrow to finance education or to buy
a car or a home, they are relying on asset-based reallocations to consume
more than their current labor income. This means that they must forgo
consumption in later periods to repay those loans.

Both the public and private sectors mediate economic flows across age
groups. The public sector reallocates resources relying on social mandates
embodied in laws and regulations and implemented by governments.
Education, public pensions, and healthcare programs are important
examples of public reallocations. Private sector reallocations are some-
times governed by law but are also governed by voluntary contracts, social
conventions, and deeply ingrained behavior patterns that are mediated by
markets, households, families, charitable organizations, and other private
institutions.

Familial transfers are the dominant support system for children, not just
in Asia. The difference between Asia and non-Asian countries is that, in
Asia, familial transfers are especially important for supporting the elderly
as well. Although in Japan and the Republic of Korea, the extended family
as an institution has declined very rapidly in the last few decades, roughly
half the elderly still live with their children. In other Asian countries,
the great majority of the elderly live with their children, and there is a
surprising degree of stability in these arrangements.

Figure 1.5 shows the relative importance in Asian, Latin American,
and European economies with available data and in the US of the three
ways the elderly fund the gap between what they consume and their
labor incomes. Private and public transfers are measured as net transfers
— transfers received minus transfers made — relative to consumption in
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Figure 1.5 Support systems for people aged 65 and older for Asian and
non-Asian economies

excess of labor income for those aged 65 and older. Reliance on assets
is measured as asset-based reallocations — asset income minus saving —
relative to consumption in excess of labor income for those aged 65 and
older. The lifecycle deficit — consumption minus labor income — must equal
net public transfers plus net private transfers plus asset-based realloca-
tions, that is, the three components of the support systems must add up to
100 percent (Mason and Lee, 2011).

There are interesting regional patterns in the support systems. Familial
transfers for old age are much more significant in many Asian economies
than in the other economies in Figure 1.5. Familial transfers fund about
45 percent of the lifecycle deficit for the elderly in Taipei,China, 33 percent
in Thailand, and slightly under 20 percent in the PRC and the Republic
of Korea. Compared with European and Latin American countries, the
public sector is generally less important to the elderly in Asia. In the
Philippines and Thailand, net public transfers are zero, that is, the elderly
are paying as much in taxes as they are receiving in benefits. In Indonesia,
the elderly pay somewhat more in taxes than they receive in benefits. In
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Figure 1.5 (continued)

the Republic of Korea and Taipei,China, net public transfers are funding
about 33 percent of the lifecycle deficits of the elderly. Elderly people in
the PRC and Japan rely more on public transfers than do the elderly in the
US, but less than the elderly in many European welfare states.

Assets are an important source of support in all Asian countries except
the PRC and Taipei,China, where transfers are more important. In
Indonesia and the Philippines, the elderly rely almost entirely on assets.
Certainly some elderly in those economies do depend on familial and
public transfers, but as a group, net transfers to the elderly are zero or
negative, and asset-based reallocations are equal to or exceed the lifecycle
deficit. Thailand’s elderly also rely heavily on assets. In the PRC, asset-
based reallocations are the lowest among the Asian economies in this
study. The elderly are saving quite a bit, but they also have relatively low
asset-based incomes.
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Table 1.2 Fiscal support ratios (%) from 1950 to 2050 for selected Asian
economies and the United States

1950 2010 2020 2030 2050  Year of most
favorable age

structure
PRC 89 100 97 89 82 2012
India 97 100 102 103 102 2028
Indonesia 79 100 106 110 108 2033
Japan 91 100 92 87 74 1976
Philippines 87 100 106 111 116 2050
Republic of Korea 76 100 97 89 80 2008
Taipei,China 68 100 100 94 78 2015
Thailand 66 100 104 104 104 2039
USA 99 100 96 92 89 2006

Note: Recalculated based on Miller (2011).

Source:  National Transfer Accounts database, www.ntaccounts.org, accessed 1 July 2011.

There are some interesting saving patterns for Asian countries that
require further examination. In the conventional lifecycle saving model,
asset-based reallocations follow a simple age pattern: they are negative
during the working years as individuals save some portion of their labor
incomes, and are positive in old age as individuals rely on asset-based
income and draw down their savings to fund consumption. There are
elements of this lifecycle model that are supported by NTA estimates.
In countries without extensive old-age transfer systems, the elderly do
rely heavily on assets to support themselves, as shown in Figure 1.5.
Available evidence from the NTA and other studies is, however, that
the elderly do not in fact dissave. With minor exceptions, the elderly
continue to save and often at surprisingly high rates. In other words, the
elderly in Asia are relying on asset income and do not dissave to support
themselves.

Although some have speculated that the elderly in low-income settings
might rely more on family transfers than on assets, we did not find this to
be the case.

Changes in age structure have a strong effect on financing public
transfers; Miller (2011) calculated the fiscal support ratio to assess the
pressure those transfers exert on fiscal sustainability. The ratio is calcu-
lated holding age-specific public transfer inflows and outflows constant
while allowing the population’s age structure to change in accordance
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with historical estimates and projections. Table 1.2 shows the evolution of
the fiscal support ratio for selected Asian economies using the age profiles
of public transfers in NTA data sets. The effective number of taxpayers is
calculated by weighting the population in each year using the age profile
of per capita taxes paid. The effective number of beneficiaries is calculated
using per capita benefits in the base year to weight the population age dis-
tribution. The ratio is set at 100 in the base year of 2010 so that all values
are expressed relative to the fiscal position in 2010.

In Japan, population aging combined with the current tax and benefit
policies would lead to a 26 percent decline in the fiscal support ratio by
2050. Thus, taxes must increase, or benefits must decrease, or deficits
must increase, or some combination of the three must occur. The PRC,
Republic of Korea, and Taipei,China show somewhat smaller fiscal
impacts with an 18 to 22 percent reduction in the fiscal support ratio by
2050. In contrast, India, Indonesia, the Philippines, and Thailand will
see an increase in their fiscal support ratios because net transfers to the
elderly are modest or in some cases negative, and because changes in
their age structures are partially concentrated at ages when net transfers
are generally negative. For these four, changes in age structure will relax
public sector budget constraints.

The danger, of course, is that countries with favorable demograph-
ics will implement generous transfer systems that ultimately prove to
be unsustainable. The role of the public sector is, in fact, growing quite
rapidly in the region. In the Republic of Korea, for example, social welfare
benefits for the elderly rose sharply over a very short time span.

Medical insurance benefits rose 15.3 percent annually between 2000 and
2005, and public pension benefits grew by 9 percent annually during the
same period (An et al., 2011). Such a sharp rise is somewhat exceptional,
but low-income countries are also experiencing a rapid increase in per
capita public transfers to the elderly. Recognizing the importance of a guar-
anteed support system for its aging population, in 2006 the Government of
Indonesia issued Law No. 40/2004 expanding the social security system to
include a national pension system for workers in both the formal and infor-
mal sectors (Maliki, 2011). In 2009, the PRC committed itself to building
a universal public pension system in rural areas funded by individual pre-
miums and government subsidies. The government also made public health
insurance available to urban employees in 1998, to rural citizens in 2003,
and to urban citizens in 2007 (Li et al., 2011).

The elderly in Asia are relying less on their families than they did in the
past. The question is, what strategy should be used to compensate for the
decline in this traditional source of old-age support: developing extensive
social welfare systems as in Europe and parts of Latin America or relying
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more on accumulating personal assets as in the Philippines, Thailand, and
the US? The strategy must simultaneously meet both challenges of provid-
ing economic security for the elderly and sustaining economic growth.

3.2 Options for Sustaining Growth in the Face of Population Aging

One strategy for responding to population aging emphasizes capital accu-
mulation. Many of the fundamental insights were established by Modigliani
and Brumberg (1954) and Tobin (1967) who explored the implications of
the economic lifecycle for saving and investment. The lifecycle has implica-
tions for both because the old-age deficit is funded in part by asset-based
reallocations. Population aging will lead to an increase in the demand for
assets for three reasons. First, to the extent that longer life expectancy leads
to longer retirement, the incentive to accumulate more during the working
years will increase. Second, because fertility is lower, fewer resources may
be devoted to child rearing and more to saving for retirement. The third
reason is simply due to age composition. Older individuals are wealthier
because they have had longer to accumulate wealth; hence, a population
composed of more old people will have greater wealth per capita.

The strength of the relationship between age structure and capital
depends, however, on the nature of the old-age income support system.
This idea has been explored in many industrialized countries and to a
more limited extent in developing countries. The primary focus has been
the possibility that public transfers will crowd out saving (Feldstein, 1974,
1998; Gale, 1998; and Munnell, 1974). These and similar studies inform
efforts to evaluate existing transfer systems, to guide the development
of new systems, and to anticipate the implications of alternative reform
proposals. Social security reform, in particular, has been the subject of an
enormous amount of research (Feldstein and Samwick, 2001; Feldstein,
1998; and Krueger and Kubler, 2002).

The evidence suggests that East Asian countries have actively pursued
the high saving, high investment paradigm. Singapore is an interesting
example because it has institutionalized this approach to aging through its
Central Provident Fund in which Singaporeans are required to save a high
fraction of their earnings through mandatory contributions. The fund
provides pension benefits and has led to high rates of saving, investment,
and economic growth. This is quite different from the public pension
systems in Japan, Europe, Latin America and the US that provide for
retirees out of current taxes and therefore have no positive growth effects.

The experience of other East Asian countries indicates that mandatory
saving may not be required as very high rates of saving have accompanied
the age transition in the absence of mandatory schemes This is certainly
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Table 1.3 Pension assets relative to labor income in Asia and the Pacific

from 2010 to 2050

Low-income profiles High-income profiles

2010 2030 2050 2010 2030 2050
Asia and the Pacific countries 1.6 2.4 3.0 1.1 1.6 2.0
Developing member countries 1.2 2.1 2.7 0.8 1.4 1.8
Central and West Asia 0.9 1.3 1.9 0.6 0.9 1.3
East Asia 1.4 2.4 3.0 0.9 1.6 2.0
South Asia 0.9 1.3 2.0 0.6 0.9 1.3
Southeast Asia 1.1 1.9 2.5 0.8 1.3 1.6
The Pacific 0.7 1.0 1.4 0.5 0.7 1.0

Non-developing member countries 2.9 3.7 4.4 1.9 2.5 3.0

Source:  Authors’ calculation based on NTA database, accessed 1 July 2011.

true of the PRC today. East Asian economies share two important fea-
tures: rapid population aging and low reliance on public transfers. Thus,
the incentive to save more generated by population aging is not under-
mined by large public transfers to the elderly (Feldstein, 1974; Gale, 1998;
Lee et al., 2003; and Lee and Mason, 2010).

Nevertheless, healthcare for the elderly is a large and increasing cost
that is often heavily subsidized by the public sector, and familial transfers
to the elderly may be very important in Asia. Thus, aging in Asia may
lead to large implicit debts that are shared by taxpayers and the adult
children of the elderly. If the needs of a growing elderly population are
met through greater reliance on lifecycle saving, population aging will
lead to an increase in assets with favorable implications for economic
growth. Previous studies and the following analysis show that through this
mechanism, changes in age structure can lead to the second demographic
dividend (Mason and Lee, 2007), that is, to higher standards of living that
persist long after the favorable effects of the first dividend have ended.

According to estimates by S.-H. Lee and Mason (2011), population
aging will lead to substantial capital deepening, a strategy very much in
line with Asia’s traditionally high saving and investment rates. Table 1.3
shows that pension assets in ADB DMCs would rise from 1.2 times total
labor income in 2010, to 2.1 times total labor income in 2030, and 2.7
times total labor income in 2050. This capital deepening should provide a
boost to economic growth that easily dominates the effects of a declining
support ratio.

Given current patterns of old-age consumption, production, and trans-
fers, the total demand for pension assets will increase very substantially
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over the coming decades, rising from $26 trillion in 2010 to $157 trillion
in 2050. Thus, under these circumstances, aging should not depress saving
rates. The gross saving rates required to meet the demand for pension
assets will increase from 12.2 percent of gross domestic product (GDP)
from 2010 to 2020, to 15.4 percent of GDP from 2040 to 2050.

Another possible response to population aging is to scale up invest-
ment in human capital. Children rely almost exclusively on transfers to
fund their lifecycle deficit, but countries vary in the extent to which those
resources are provided through the public sector rather than the private
sector. They also vary a great deal in the extent to which transfers are
devoted to investments in human capital, that is education and healthcare.

Asia’s population aging is primarily a consequence of low fertility. The
total productivity of the working-age population is not, however, deter-
mined exclusively by the number of workers. Total labor income could be
raised by increasing the quality of the labor force through investments in
human capital (Becker and Barro, 1988).

A recent analysis by Lee and Mason (2010) showed that the impact of
spending on education is strong enough to offset the adverse effects of
population aging, but this conclusion depends on the effectiveness of the
investment. Figure 1.6 compares human capital spending per child and
the total fertility rate for Asian economies for which estimates are avail-
able (Mason et al., 2010). The total fertility rate is the average number
of births per woman over her reproductive life given current age-specific
birth rates. Human capital spending is measured in a similar way as the
average expenditure on health and education during childhood given
current age-specific spending. To facilitate comparisons across economies
at very different levels of development, human spending is expressed as
a fraction of the average labor income of a working adult aged 30-49.
Therefore, the highest level of human capital investment in Figure 1.6, 6.2
for Taipei,China, means that human capital spending during childhood is
equal to about six years’ worth of the pre-tax labor income of a working-
age adult. Note that this value includes both public and private spending
on education.

The investment response to population aging naturally integrates
sustaining economic growth and providing economic security to the
elderly. This is because the high rate of investment is a consequence of
workers saving more for their retirement. The situation is very different
with human capital. Retirees do not own the human capital in which they
have invested; instead it is owned by the children who received it. The
only way to recoup the investment is through expanded public transfers.
Given current trends in private transfers, it seems unlikely that parents
who invest more in their children will be compensated by old-age support



Overview 21

Human capital
per child/
average labor
income 30—49
7 A y =-1.5137x + 6.6039

2 -
+ Taipei,China R2=0.64739

. Japan

United States

Rep. of Korea °

.

People’s Rep.
of China

Thailand
ailan Philippines
*

Indonesia
*

India

0 T T
0 1 2 3 4

Total fertility rate

Note: Human capital spending is cumulated per capita values (public and private
combined) for ages 0-26 for education and 0-18 for healthcare for the most recent year
(1997 to 2005) available.

Source:  Recalculated from Lee and Mason (2010).

Figure 1.6 Human capital spending per child in years of average labor
income for a worker aged 3049 in relation to total fertility
rates in eight Asian economies and the United States

directly from their children. The compensation is more likely to take the
form of public transfers intermediated by the government. Smaller cohorts
of workers would thus pay higher taxes to support the elderly as compen-
sation for the higher levels of human capital investment they received.

It should be emphasized that the two paths to coping successfully with
population aging, investing in physical capital and human capital, are not
mutually exclusive. A sound approach to sustaining economic growth and
providing economic security for the elderly would strike the right balance
between assets and public transfers while promoting high rates of human
capital investment. Finally, although this discussion has centered on eco-
nomic growth and average standards of living, poverty and inequality
are also inextricably linked to population aging. Unfortunately, little is
known about these issues in Asia though several studies have examined the
link between population aging and poverty/inequality in Latin America.
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One school of thought views intergenerational conflict through the prism
of intragenerational inequality. For example, Turra and Holz (2009) using
NTA data for Brazil stress a view of government as controlled by class
interests in which most public pension benefits are directed to the wealthy
elderly and most public tertiary education benefits are directed toward
wealthy university students. Although studies for Asia are limited, we
hope that enriched microeconomic data can shed light on this issue soon.

4. CONCLUSIONS

After recovering from the global financial and economic crisis with
remarkable speed and vigor, Asia now faces the fundamental challenge
of sustaining economic growth in the medium and long term. The exter-
nal environment is likely to be less favorable for Asia’s spectacularly
successful export-led growth strategy in light of the prospective weakness
of the advanced economies and their declining demand for imports. In
addition, Asia faces the challenge of population aging. The youthful popu-
lations that contributed substantially to growth in the past are maturing;
even countries that currently have relatively youthful populations will
experience substantial graying in the years to come.

Asia’s demographic transition poses two huge challenges: (1) develop-
ing social systems and institutions that can provide economic security
to the growing number of elderly and (2) sustaining strong economic
growth over the next few decades. How well Asia tackles these two chal-
lenges will determine whether the region will be able to revert to its pre-
crisis high-growth trajectory in the medium and long term. One strategy
for supporting the elderly and achieving strong, sustained growth is to
promote investment in physical capital, a strategy very much in line with
Asia’s traditionally high saving and investment rates. The other strategy
is to promote investment in human capital to make workers more produc-
tive. Parents’ recovery of human capital investments in their children will
require taxes and public transfers.

Asian policymakers face a number of difficult obstacles in meeting the
two challenges posed by population aging. Asia’s financial systems still lag
substantially behind the region’s dynamic real economy, and many Asian
countries are saddled with rigid, inflexible labor markets that discourage
employers from hiring any workers, let alone older workers. Governments
need to put in place policies that are conducive to working, to generating
high rates of saving and investment, and to greater investment in human
capital. Closer regional cooperation and integration are integral compo-
nents of such policies.
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The sheer speed and scale of Asia’s demographic transition, which is
unprecedented in human history, adds a sense of urgency to policymakers’
tasks. While it is true that the more immediate priority for younger coun-
tries is to take full advantage of a still wide-open window of demographic
opportunity, they too should start planning for a grayer future. Even
though the age structure of 2050 may seem too distant to be relevant
today, the policies implemented by today’s governments influence the
ability of today’s workers to prepare adequately for retirement. In fact,
regardless of their current demographic profiles, countries across the
region should prepare as early as possible to cope with the socioeconomic
impacts of population aging. They would also do well to learn from the
policy mistakes of advanced economies that aged earlier, for example
fiscally unsustainable public transfers and premature retirement ages.
Once inappropriate old-age support policies become entrenched, they are
politically almost impossible to reverse as is evident in the vocal opposi-
tion to even relatively limited pension reforms in the advanced economies.
On the other hand, the failure to spread the fruits of growth to the elderly
will not only be socially costly but may adversely affect economic growth
by causing political instability.

NOTES

1. See, for example, Bloom et al. (2000) and Bloom and Williamson (1998).

2. Often studies emphasize the growth rates of each age group, but this tends to overstate
the economic impact of population aging for the many countries in which the older
population is relatively small.

3. NTA were developed as an international project led by Ronald Lee of the University of
California at Berkeley and Andrew Mason of the East-West Center.

4. NTA are estimated relying on a variety of data sources. In addition to national income
and product accounts, government financial statistics and government administrative
records are used to estimate economy-wide aggregates. Age profiles are estimated by
making extensive use of administrative records and nationally representative income
and expenditure surveys, labor force surveys, health expenditure surveys, and special-
purpose household surveys.
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APPENDIX: POPULATION STATISTICS

Table Al1.1  Share of population aged 0-19 (%5)

1950 1975 2000 2010 2025 2050
Central and West Asia
Afghanistan 52.9 54.8 57.6 56.9 53.6 43.2
Armenia 44.3 46.4 35.5 28.8 26.9 22.2
Azerbaijan 44.1 52.1 41.1 33.8 30.0 23.1
Georgia 36.5 38.1 29.9 24.6 22.9 20.8
Kazakhstan 42.9 45.8 37.1 32.6 31.8 25.2
Kyrgyz Republic 38.9 51.1 45.5 39.5 339 25.2
Pakistan 43.7 52.1 52.1 47.4 41.2 30.8
Tajikistan 45.1 56.1 534 48.3 40.4 27.8
Turkmenistan 429 54.6 47.0 39.9 32.8 25.0
Uzbekistan 41.8 54.8 48.3 40.1 32.5 24.3
East Asia
China, People’s Rep. of 433 48.9 33.8 27.7 24.0 20.4
Hong Kong, China 41.2 423 23.7 18.1 15.6 15.1
Korea, Rep. of 51.8 50.1 28.9 23.3 17.5 15.6
Mongolia 51.9 54.1 46.1 35.8 30.5 23.6
Taipei,China 52.5 47.3 29.6 22.6 15.2 12.8
South Asia
Bangladesh 49.1 55.3 48.4 41.0 32.5 244
Bhutan 54.1 50.8 51.7 40.8 32.7 24.6
India 47.7 50.6 452 40.8 332 24.5
Maldives 42.1 52.4 52.7 39.3 31.1 23.3
Nepal 51.4 52.4 51.6 47.0 38.1 28.7
Sri Lanka 47.4 48.3 36.4 31.9 29.1 23.5
Southeast Asia
Brunei Darussalam 46.0 50.5 40.0 35.1 28.5 24.2
Cambodia 52.6 52.8 54.3 44.8 37.5 28.2
Indonesia 50.0 52.3 40.6 35.5 28.9 23.6
Lao People’s Dem. Rep. 50.4 52.7 53.8 48.7 40.7 30.5
Malaysia 50.4 53.2 43.6 38.6 31.6 24.5
Myanmar 443 51.7 40.9 35.5 30.5 24.2
Philippines 53.7 55.3 48.4 43.9 37.3 28.3
Singapore 50.0 45.7 28.1 233 16.4 15.6
Thailand 53.0 53.5 33.7 29.3 26.0 23.2
Viet Nam 41.9 53.8 44.0 35.2 27.8 22.5
The Pacific
Fiji, Rep. of 57.1 52.4 45.0 41.0 34.1 26.2
Micronesia, Fed. States of 50.5 58.7 52.7 48.3 39.7 27.7
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Table A1.1 (continued)

1950 1975 2000 2010 2025 2050
The Pacific
Papua New Guinea 49.5 54.5 51.6 49.9 43.5 334
Samoa 56.9 57.6 50.6 S1.1 40.1 30.9
Solomon Islands 53.8 57.8 53.2 49.4 41.8 31.6
Timor-Leste 50.7 52.3 59.7 55.9 53.3 40.8
Tonga 59.6 58.6 50.7 47.8 42.1 33.1
Vanuatu 56.7 56.1 52.8 49.0 42.3 32.0
Developed Asia and the Pacific
Japan 45.7 314 20.5 17.9 154 15.2
New Zealand 36.1 39.6 29.8 27.6 24.9 22.2
Australia 333 36.6 27.6 25.6 239 22.3

Source:  UN (2009).
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Table A1.2  Share of population aged 65 and older (%)

1950 1975 2000 2010 2025 2050
Central and West Asia
Afghanistan 2.6 2.3 2.2 2.2 2.4 3.6
Armenia 8.3 5.8 10.0 11.0 15.3 21.5
Azerbaijan 6.9 5.6 5.7 6.6 9.9 17.9
Georgia 10.1 8.5 12.4 14.3 18.3 242
Kazakhstan 6.5 5.7 6.8 6.9 9.6 15.6
Kyrgyz Republic 8.2 59 5.5 5.0 7.5 14.7
Pakistan 7.0 5.0 3.7 4.1 5.1 10.0
Tajikistan 4.4 4.7 3.6 3.6 4.8 10.0
Turkmenistan 5.9 4.5 4.3 4.1 6.5 14.0
Uzbekistan 5.6 5.5 43 4.4 6.9 14.8
East Asia
China, People’s Rep. of 4.5 4.4 6.8 8.2 13.4 233
Hong Kong, China 2.5 5.4 11.0 12.9 22.1 32.6
Korea, Rep. of 2.9 3.5 7.3 11.0 19.3 34.2
Mongolia 3.3 2.9 3.4 4.1 6.4 16.8
Taipei,China 2.5 3.5 8.6 10.7  20.3 37.9
South Asia
Bangladesh 3.1 3.1 34 4.0 6.1 14.9
Bhutan 2.5 2.7 44 49 6.5 15.0
India 3.1 3.4 43 4.9 7.3 13.7
Maldives 5.1 4.4 3.4 4.4 5.5 16.8
Nepal 1.9 3.0 3.5 4.1 5.2 10.6
Sri Lanka 10.0 4.0 6.4 7.7 139 214
Southeast Asia
Brunei Darussalam 4.9 3.5 2.9 3.5 7.8 15.3
Cambodia 2.7 2.8 3.0 3.6 5.3 10.4
Indonesia 4.0 33 49 6.1 9.0 18.6
Lao People’s Dem. Rep. 2.1 32 3.6 3.7 4.7 9.5
Malaysia 5.1 3.7 39 4.8 8.7 16.3
Myanmar 34 43 5.4 5.5 8.6 17.5
Philippines 3.6 3.1 3.5 4.3 6.6 12.7
Singapore 24 4.1 7.2 10.2 22.9 32.6
Thailand 3.2 3.6 6.3 7.7 129  20.2
Viet Nam 4.2 4.9 5.6 6.3 9.8  20.0
The Pacific
Fiji, Rep. of 2.8 2.7 3.5 5.0 8.5 14.2
Micronesia, Fed. States of 4.1 4.2 3.7 3.7 6.3 10.1
Papua New Guinea 4.1 2.1 2.2 2.5 3.8 7.4
Samoa 2.3 1.8 44 4.9 6.5 8.9
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Table A1.2 (continued)

1950 1975 2000 2010 2025 2050
The Pacific
Solomon Islands 2.0 3.3 2.9 3.1 4.1 9.0
Timor-Leste 3.3 2.7 2.5 3.0 34 4.6
Tonga 1.8 2.5 5.5 5.9 6.8 10.1
Vanuatu 2.7 2.9 3.3 3.3 4.8 9.3
Developed Asia and the Pacific
Japan 4.9 7.9 17.2 22.6 29.7 37.8
New Zealand 9.0 8.7 11.8 13.0 18.1 23.2
Australia 8.1 8.7 12.5 13.9 19.1 23.8

Source:  UN (2009).
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Table A1.3  Share of population aged 20—64 (%)

1950 1975 2000 2010 2025 2050
Central and West Asia
Afghanistan 44,6 428 40.2 409 440 53.2
Armenia 47.3 47.8 54.5 60.2 57.8 56.3
Azerbaijan 49.0 423 53.3 59.6 60.1 59.0
Georgia 534 534 57.7 61.2 58.9 55.0
Kazakhstan 50.6  48.5 56.1 60.5 58.6 59.2
Kyrgyz Republic 529 430 490 55.5 58.6 60.1
Pakistan 493 429 442 485 53.6 59.2
Tajikistan 50.6 39.3 43.0  48.1 54.7 62.2
Turkmenistan 51.2 40.9 48.7 559 60.7 61.0
Uzbekistan 52.7 39.7 474 55.5 60.6 60.9
East Asia
China, People’s Rep. of 522 46.7 59.4 64.0 62.6 56.2
Hong Kong, China 56.3 52.3 65.3 69.0 62.2 52.3
Korea, Rep. of 453 46.4 63.7 65.6 63.2 50.2
Mongolia 447 4209 50.5 60.2 63.1 59.6
Taipei,China 45.0 492 61.8 66.7 64.5 49.3
South Asia
Bangladesh 479 41.6 48.2 55.0 61.4 60.6
Bhutan 43.3 46.6 439 54.3 60.7 60.3
India 49.2  46.0 50.5 54.3 594  61.8
Maldives 528 432 439 56.3 63.4 59.9
Nepal 46.7 446 449 4809 56.7 60.7
Sri Lanka 427 477 57.2  60.3 57.0 55.1
Southeast Asia
Brunei Darussalam 49.2 46.0 57.0 61.5 63.7 60.4
Cambodia 447 444 427 51.6 57.2 61.5
Indonesia 46.1 44.4 54.5 58.4 62.1 57.8
Lao People’s Dem. Rep. 474 441 42.7 47.7 54.5 60.1
Malaysia 446  43.0 52.5 56.5 59.7 59.2
Myanmar 52.3 44.0 53.7 59.0 60.9 58.3
Philippines 427  41.6  48.1 51.8 56.1 59.0
Singapore 47.6 50.1 64.8 66.5 60.7 51.8
Thailand 43.8 4209 60.0  63.0 61.1 56.5
Viet Nam 539 413 50.4 58.4 62.4 57.5
The Pacific
Fiji, Rep. of 40.1 44.9 51.4 54.0 57.4 59.6
Micronesia, Fed. States of 45.5 37.1 43.6 48.0 54.0 62.2
Papua New Guinea 46.3 434  46.1 47.6 52.7 59.2
Samoa 40.8  40.6  45.1 44.0 53.5 60.2
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Table A1.3 (continued)

1950 1975 2000 2010 2025 2050
Solomon Islands 44.2 39.0 439 47.5 54.1 59.4

459 450 379 411 433 54.6

38.6 39.0 438 46.4 51.1 56.7

40.5 41.0 439 476 52.9 58.8
Developed Asia and the Pacific

49.3 60.7 62.2 59.5 550 469
New Zealand 55.0 51.7 58.4 59.4 57.0 54.6

58.6 54.7 59.9 60.5 57.0 53.9




2. Population, wealth, and economic
growth in Asia and the Pacific

Andrew Mason and Sang-Hyop Lee

1. INTRODUCTION

The Asia and Pacific region is extraordinarily diverse, but all of the econo-
mies are experiencing a demographic transition with important common
features related to population size, growth, and age structure. In many
of them, demographic change favors economic growth in both aggregate
and per capita terms because working-age populations are growing more
rapidly than dependent populations and are creating a demographic
dividend. In a few economies in the region and in many more in the near
future, however, the obviously favorable demographics are coming to an
end. They will experience slower growth and then declines in their working-
age populations and substantial increases in their old-age populations. We
explored how these demographic changes are likely to influence economic
growth and other features of Asia and the Pacific economies. Several key
findings emerged.

e Many Asia and the Pacific countries including Bangladesh, India,
Indonesia, Pakistan, and the Philippines will continue to experience a
demographic dividend as their working-age populations grow relative
to their dependent populations. Favorable conditions should persist
for at least the next 15 years and, in most cases, for much longer.

o The magnitude of the demographic dividend depends on age pat-
terns of labor income and consumption. For most countries, esti-
mates of these patterns are not available, but based on the eight
Asia and the Pacific economies for which age profiles have been
constructed, a substantial demographic dividend can be expected.

e Over time, the populations of Asia and the Pacific will become
increasingly concentrated at older ages where in all cases labor
income is quite modest. In part this reflects low levels of employ-
ment at older ages, but it also reflects low wages and productivity for
older adults who are working.

32
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Low labor income is often matched with high consumption among
the elderly in high-income countries. This pattern is true of Asia as
well, although the picture is more mixed. In middle- and low-income
countries, the elderly are consuming at levels similar to those for
other adults.

Population aging could serve as a drag on economic growth over the
coming decades as the effective number of workers declines relative to
the effective number of consumers. East Asia faces the most serious
problems. In the Republic of Korea, for example, the support ratio is
expected to decline by 0.8 percent per year over the next 40 years. In
the absence of compensating changes, standards of living would thus
be reduced by more than 25 percent between 2010 and 2050.

A second potential problem arising from population aging is the
strain on public transfer systems. The old-age transfer system is rela-
tively underdeveloped in many Asian countries so the effects would
be smaller than those in Japan, Europe, or Latin America, but the
effects will still be large. In a “business as usual” simulation, transfer
wealth (or implicit debt) would range from 90 percent of total labor
income in Pacific island nations to 240 percent of total labor income
in East Asia.

If countries in the region were to shift toward consumption,
labor income, and transfer patterns characteristic of rich coun-
tries, implicit debt would increase to much higher levels. For the
Asian Development Bank’s developing member countries (DMCs),
implicit debt would reach 320 percent of total labor income in 2030
and 540 percent of total labor income in 2050.

Population aging will lead to substantial capital deepening. For the
DMCs as a whole, given their low income profiles, pension assets
would rise from 1.2 times total labor income to 2.1 times total labor
income in 2030, and to 2.7 times in 2050. Capital deepening should
provide a boost to economic growth, which easily dominates the
effects of a declining support ratio.

Given current patterns of old-age consumption, production, and
transfers, the total demand for pension assets will increase very sub-
stantially over the coming decades, rising from $26 trillion in 2010
to $157 trillion in 2050.

Under these circumstances aging should not depress saving rates.
The gross saving rates required to meet the demand for pension
assets would increase from 12.2 percent of gross domestic product
(GDP) in 2010-2020 to 15.4 percent of GDP in 2040-2050. The view
that population aging will lead to lower saving rates is not borne out
by the analysis presented here.
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2. THE FIRST DEMOGRAPHIC DIVIDEND

A change in population age structure has a very direct, first-order effect on
income and consumption that does not depend on behavioral responses.
An increase in the population concentrated in the working ages, given
output per worker, leads to an increase in output or income per person.
Holding the saving rate constant in addition to output per worker, an
increase in the share of persons in the working ages leads to higher con-
sumption per person (Bloom and Williamson, 1998; Mason, 2001; Mason
and Lee, 2007).
The demographic dividend follows from a simple identity:

C YL
N = (1 - S)ZN (21)

where C/N is per capita consumption, s is the saving rate, Y/L is income
per worker, and L/N is the support ratio, that is, the number of workers
per person. How changes in population age structure influence the saving
rate and output per worker is an important and complex issue. The
effects of changes in population age structure through the support ratio,
however, are direct and unambiguous. Age transitions in Asia, the Pacific,
and elsewhere are leading to swings in population concentrations in the
working ages and swings in the support ratio matched by swings in per
capita income and consumption.

The relationship between consumption growth and growth in the
support ratio can also be readily represented as a simple transformation of
equation (2.1). Let gr[ ] represent the growth rate:

gr[C/IN] = gr[1 — s] + gr[Y/L] + gr[L/N] (2.2)

Holding the saving rate and income per worker constant, the growth rate
of income per capita and consumption are equal to the growth rate of the
support ratio.!

Researchers have constructed the support ratio in different ways. One
approach is to use a purely demographic measure: the population in the
working ages divided by the total population. The approach used here is to
incorporate age variation in the numerator and denominator that reflects
systematic differences in labor income and consumption over the lifecycle.
A similar approach was used by Cutler et al. (1990), who relied on very
simple assumptions. Here we exploit newly available, detailed estimates
of consumption and labor income profiles to construct the support ratio.

The value of labor provided by an additional individual of any age
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depends on age patterns of labor force participation, hours worked,
unemployment rates, and productivity. In general, the value of labor rises
at young adult ages and then declines later in life, but details vary across
countries, influenced by features of the labor market, investment in educa-
tion, returns on experience, skill obsolescence, disability patterns, employ-
ment practices, mandatory retirement policies, tax and pension systems,
and so forth. Consumption also varies systematically with age because of
tastes, physiological factors, and many other issues. Age variation in con-
sumption should not be ignored. The very young do not produce, but they
may not consume much. In some countries, the elderly do not produce
much, but they consume a great deal. Hence, an important refinement of
the support ratio is to incorporate age variation in the value of goods and
services produced and consumed at each age. This is accomplished by con-
structing a support ratio that uses weighted population:

Dy P(x, 1)
== 2.3)
N S )P, )

where y,(x) is the labor income age profile in the base year, ¢,(x) is the
consumption profile in the base year, and P(x, 1) is the population by age
x.2

Two strategies have been employed in recent studies to estimate the
demographic dividend. One approach is to apply a regression analysis
to pooled, cross-section, time series data for national economies. This
approach has been used by Bloom and Williamson (1998), Bloom and
Canning (2001), and Kelley and Schmidt (1995; 2007). An alternative
approach is to rely on simulation models of varying complexities (Mason,
2001; Mason and Lee, 2007; Mason et al., 2010; Romero et al., 2010).
Either approach supports the view that the demographic dividend has
been quantitatively important, especially in East Asia.

The rate of growth of the support ratio — the first demographic dividend
— varies in its timing and its magnitude in each economy depending on
the speed and magnitude of changes in population age structure. In East
Asia, for example, the age transition has been very rapid, and the swings
in age structure have been very large. Changes in the support ratio also
depend on policies, institutions, and behavioral differences that influence
the ages at which people enter and leave the labor force, age variation in
unemployment and hours worked, and age patterns of unemployment.
Also influencing it are factors that affect consumption at each age. Adding
a child to a population will have less effect than adding an elderly adult if
the child consumes less than the adult (Mason, 2005).
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The analysis presented below builds on these concepts, and exploits
newly available estimates of age patterns of labor income and consump-
tion. New estimates of the support ratio and the first demographic divi-
dend are presented and show benefits from an increasing support ratio,
but in the future a declining support ratio will pervade in the region.

3. THE SECOND DEMOGRAPHIC DIVIDEND

The support ratio quantifies the first-order effect on income or consump-
tion of changes in the population age structure. Income per capita varies in
direct proportion to changes in the support ratio given income per worker;
consumption per capita varies in direct proportion to changes in the
support ratio given income per worker and the saving rate. In the absence
of other changes, age transition can lead to more rapid economic growth,
but with population aging the support ratio declines and economic growth
is curtailed. Responses to demographic changes by individuals, families,
firms, and governments may, however, lead to very different and possibly
more favorable outcomes.

In general, societies can respond to changes in population age struc-
ture in one of four ways. One possibility is to allow consumption to vary.
Standards of living will rise as the support ratio becomes more favorable
and will decline as it deteriorates. This would be the inevitable outcome
if societies relied exclusively on transfer programs to meet the needs of
dependent populations. Transfer systems can affect the distribution of
income and consumption but not the totals; hence, per capita income and
consumption will rise and fall with the support ratio.

A second possible response is to change policies or behaviors that link
change in population age structure to the support ratio. People can work
longer by delaying retirement, and women may choose to enter the formal
labor force in greater numbers in part as a result of lower fertility. As
older adults enjoy longer, healthier lives, delaying retirement appears to
be a natural response. Policies that prohibit and discourage older workers
from continuing their employment can be reformed. Consumption pat-
terns, particularly spending on healthcare and long-term care, are also
very important.

A third possibility is to increase investment in human capital. Low fer-
tility results in relatively fewer workers, but increased spending on human
capital can make them more productive. This possibility is discussed in
some detail by Lee and Mason (2010a), Ogawa et al. (2009), and Prettner
and Prskawetz (2010).

A fourth possible response is that workers may increase their saving in
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order to fund a longer period of retirement. They may do this through per-
sonal saving, through pension systems funded by employers, or through
publicly funded retirement programs. This response initially leads to
higher saving and lower consumption, but the additional capital that is
generated is growth enhancing, and eventually income per worker rises,
offsetting to some extent the decline in the support ratio. Not all changes
in saving and wealth are necessarily behavioral, however, and changes in
the age composition of the population also have an important influence.

4. POPULATION, SAVING, AND WEALTH

Concerns often raised about population aging are that it will lead to lower
saving rates and a decline in capital and to all of the attendant economic
problems, for example, slower economic growth and a collapse in asset
prices. Among mainstream economists, however, the most familiar idea
about the relationship between population and capital is embodied in the
Solow growth model. Solow showed that given a constant saving rate,
slower labor force growth would lead to an increase in capital per worker
and per capita income (Solow, 1956). Thus, in the simple accounting iden-
tity, equation (2.1), changes in the growth rate of the labor force will influ-
ence output per worker. Given the saving rate, a decline in the support
ratio due to a decline in the growth rate of the effective labor force will
lead to capital deepening and to higher income per capita. Capital deep-
ening induced by slower labor force growth will to some extent offset the
effect on economic growth of the decline in the support ratio that occurs
as populations grow more slowly and age.

To understand how changes in population age structure influence the
capital-output ratio and labor productivity, it is essential to understand
how the aggregate saving rate is influenced by changes in population age
structure. Many studies have addressed this issue relying on the lifecycle
saving model. Tobin (1967) extended the neo-classical growth model with
endogenous lifecycle saving. Cutler et al. (1990) explored the effects of
aging using a Ramsey framework and concluded that population aging
would lead to higher standards of living because a lower saving rate would
be needed to maintain the capital-output ratio in an aging United States
(US) economy. Mason and Lee (2007) modeled a small open economy
and showed that population aging would lead to a substantial increase
in assets that would be sufficient to offset the effects on per capita con-
sumption of a decline in the support ratio, but only if there were strong
reliance on lifecycle saving to fund old-age retirement. If countries rely
primarily on either public or private transfers to support retirement needs,
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population aging leads to a significant decline in per capita income and per
capita consumption.

A similar conclusion is reached for a closed economy in equilibrium
(Lee and Mason, 2010b; Romero et al., 2010) and in economies with immi-
gration (Mason et al., 2010). These studies vary in their details but agree
that population aging may lead to an increase in capital and standards of
living because it will not lead to a decline in saving rates sufficient to offset
the capital deepening effects of slower labor force growth. An important
point, however, is that the link between population aging, saving, and
capital will depend to a significant degree on the extent to which saving is
motivated by lifecycle concerns. This, in turn, will depend on the extent
to which the elderly are relying on continued work, adult children, and
public transfer programs rather than on personal wealth to support old-
age consumption.

Many studies have considered the effects of changes in population
age structure on saving rates. Relying on variants of the lifecycle model,
several have used aggregate, cross-section, time series data to estimate
the effects of age structure on aggregate saving (Mason, 1981; Fry and
Mason, 1982; Mason, 1988; Higgins and Williamson, 1997; Higgins,
1998; Bosworth and Chodorow-Reich, 2007) and have concluded that
saving rates will rise and then fall over the course of the demographic
transition.

The strong effects on saving of population age structure are often driven
by saving rates in Asia, which have experienced especially large swings
during the demographic transition. Several explanations have been offered
for why these patterns have been so important in Asia, including the rapid
rate of economic growth, less reliance on public transfer systems for old-
age support, and the speed of the demographic transition. Using both
historical and contemporary data, Kinugasa (2004) and Kinugasa and
Mason (2007) showed that rapid increases in life expectancy led to high
saving rates and increases in wealth per capita. An important feature of
their result is that the finding in contemporary economies is confined to
Asia, where transfer systems tend to be less important for old-age support
than they are in Europe and Latin America.

The empirical evidence about saving and demography is far from settled
as saving may be very context dependent in ways that have not been fully
captured by empirical models (Zhang and Zhang, 2005). Another diffi-
culty is that behavioral responses to population aging are quite complex.
Increases in life expectancy and the duration of retirement may influence
the age at retirement (Bloom et al., 2003), the extent to which the elderly
can rely on family members for support, and the magnitude of public
transfer systems (Preston, 1984).
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Simulation analyses have often been used to consider the implications of
population age structure for lifecycle saving. One value of such models is to
assess whether the large swings in saving rates observed in Asian countries,
for example, can be explained by the lifecycle model. Most studies have
concluded that demographic change produces swings in saving rates that
are more modest than the observed changes and more modest than those
implied by empirical studies. Lee et al. (2003), for example, concluded that
changes in age structure can explain US saving trends but not the sharp
increases in saving in Taipei,China, which can instead be explained by
changes in population age structure combined with a rapid shift in the old-
age support system from familial transfers to lifecycle saving.

5. THE ECONOMIC LIFECYCLE

Changes in population age structure matter only because the human
lifecycle influences economic behavior in important, fundamental ways.
During the periods of “dependency” at the beginning and the end of life,
we consume much more than we produce through our labor. Sandwiched
between is a period during which we consume much less than we produce
through our labor. This economic lifecycle is central to our analysis. First,
the interaction between the economic lifecycle and population age struc-
ture determines the support ratio and the magnitude of the demographic
dividend. The economic lifecycle is critical to the timing and magnitude
of the dividend and is also critical to identifying ways in which changes
in behavior or policies might influence it. Second, the economic lifecycle
is the fundamental building block for lifecycle saving as it determines life-
cycle needs for accumulating wealth.

The National Transfer Accounts (NTA) provide comprehensive esti-
mates of economic flows by age in a manner consistent with national
income and product accounts; research teams in 35 countries are currently
constructing them. In Asia, accounts have been constructed for eight econ-
omies: the People’s Republic of China (PRC), India, Indonesia, Japan, the
Republic of Korea, Philippines, Taipei,China, and Thailand (Lee et al.,
2008; Mason et al., 2009; Lee and Mason, 2011). Detailed information
about NTA is available at www.ntaccounts.org.

The economic lifecycle is defined by age profiles of labor income and
consumption. Labor income is a comprehensive measure of the value of
labor production at each age, reflecting age variation in labor force par-
ticipation, unemployment rates, hours worked, and wages. Labor income
includes the estimated value of labor of unpaid family workers who
often are young or old. Also included are benefits provided by employers
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Figure 2.1  Per capita consumption and labor income by age in low- and
high-income economies

including their contributions to publicly funded social security programs.
Labor income does not, however, include the value of time spent in child
rearing and other important forms of in-home production.

Consumption is also a comprehensive measure that is both public and
private. Public education and publicly funded healthcare, for example, are
allocated to age groups relying on a combination of administrative records
and household surveys. Non-assignable public consumption is allocated
to age groups in proportion to the population in those age groups. Private
consumption is allocated to age groups using nationally representative
household surveys. Detailed methods are described in the references
provided above.

NTA estimates are currently available for 23 economies. Per capita
labor income and consumption profiles are charted in Figure 2.1 using
simple averages in four different groups. The low-income group includes
the 12 economies with the lowest per capita incomes, and the high-income
group includes the 11 economies with higher per capita incomes. In Asia,
the low-income group includes the PRC, India, Indonesia, the Philippines,
and Thailand, while the high-income group includes Japan, Republic of
Korea, and Taipei,China.
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The labor income profiles for high-income economies and Asian
high-income economies are very similar except that labor income is
somewhat higher in Asia than in the combined high-income profile.
Likewise, the labor income profile in the low-income economies of Asia
is very similar to that in low-income economies in general, though it
has a somewhat different profile than that in high-income economies.
In low-income economies, labor income rises at a somewhat earlier age
but a bit more slowly than in high-income economies. The peaks come
at similar ages. At older ages, low-income economies have relatively
high labor incomes.

The consumption profile for low-income Asian economies is not much
different from that of low-income countries in general. Consumption rises
with age during childhood and then is remarkably flat across adult ages. In
high-income economies, child consumption is higher at all ages, particu-
larly among school-age children. Human capital spending on children is
very high in high-income Asian economies, and the consumption profile is
not flat over the adult ages. Consumption is higher among adults in their
late fifties and sixties compared with younger adults.

Starting in the late sixties or early seventies, consumption rises steeply
in non-Asian high-income countries but is less pronounced in Asia. The
steep increase is primarily a consequence of high levels of spending on
health and long-term care. Asia’s high-income economies are quite varied,
however. Consumption rises steeply at older ages in Japan, less so in
Taipei,China, and actually declines in the Republic of Korea. It must be
kept in mind that these estimates are for a year near 2000. Some important
changes may have occurred in recent years, but the key features of the
profiles are quite persistent based on a preliminary analysis of time series
estimates.

Aggregate consumption and labor income by age vary considerably as
population age structure changes. This point is illustrated in Figure 2.2,
which compares aggregate consumption and production by age in India
with aggregate consumption and production by age in Japan. In India,
the lifecycle deficit for children — the difference between their consumption
and labor income — is enormous, while the lifecycle deficit for the elderly
is relatively small. In Japan, however, the old-age deficit for the elderly is
somewhat larger than the deficit for the young. Although the per capita
profiles for India differ from Japan’s, population age structure is the main
cause of the difference in the aggregate profiles for these two countries and
for other countries that have been studied.

Studies of the economic implications of population age structure
usually emphasize the overall level of dependency using the support ratio,
the dependency ratio, or a similar measure. The next section follows this
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Figure 2.2 Aggregate consumption and labor income by age in Japan and
India in 2004

approach by describing changes in the support ratio that are occurring
in Asia. This is a very useful starting point for considering the economic
implications of changes in population age structure, but it is very impor-
tant to keep in mind that it is only a starting point.
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6. SUPPORT RATIO

The support ratio shown in equation (2.3) for Asian and Pacific economies
was constructed using population data and the age profiles of consump-
tion and labor income shown in Figure 2.1. The population data were
taken from United Nations (UN) population estimates and projections
based on the medium fertility scenario. For the base year labor income
and consumption weights, the low-income Asian profiles were used except
for Japan, Hong Kong, China, Malaysia, Republic of Korea, Singapore,
and Taipei,China, where high-income profiles were used.

The East Asian DMCs in the second panel of Figure 2.3 are distinctive
because their age transition has been so rapid. The PRC provides a useful
benchmark against which other countries can be compared. The support
ratio declined between 1950 and the early 1970s due to improved child
survival, then began to increase as a consequence of lower birth rates
and child dependency. This increase has continued since 1972, but it is
currently very close to its peak. In the coming decades, the support ratio
will decline as smaller cohorts begin entering the labor force and as the
elderly live to older ages. By 2050, the support ratio in the PRC will be
only slightly greater than it was in 1950.

As in the PRC, the support ratio declined in most Asian developing
countries and then increased in essentially all of them, though the point
at which it began to increase varied considerably. A broad perspective
on the growth in the support ratios is provided in Figure 2.4, which plots
their growth rates in each economy against the rate of growth of the effec-
tive number of producers during four periods. The effective number of
producers is the population weighted by the labor income profile, that
is, the numerator of the support ratio. From 1950 to 1975, the effective
number of workers was growing between 1 and 3 percent per annum in all
but a few countries, but in most cases, the effective number of consumers
was growing even more rapidly, and the support ratio was declining by as
much as | percent per year.

Between 1975 and 2000, the rate of growth of effective consumers
shifted towards zero in some countries but remained very high in many
others. The mass of points shifted to a higher level as the greater majority
of countries experienced a rising support ratio. The next 50 years are
marked by a steady shift towards the southwest quadrant, where the effec-
tive number of workers and the support ratio are both declining.

Two phases in the trend in the support ratio are of particular interest:
the rise that marked the first demographic dividend and the decline that
for most countries is coming in the future. The timing and magnitude of
the first dividend are quite varied. In the Republic of Korea, the support
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Figure 2.3 Support ratios in the Asia and Pacific region from 1950 to 2050

ratio began its steep ascent in 1966, while in Pakistan it did not begin to
rise for another 20 years. The support ratio is expected to peak in the PRC
in 2015 after rising for more than four decades. A few other countries
have similarly rapid transitions, for example, Thailand and Viet Nam.
For many others, the transition from trough to peak is much slower, for
example, 51 years in Bangladesh, 69 years in India, and 77 years in the
Philippines (Table 2.1).

In many Asian economies, the support ratio is projected to decline
substantially by 2050, but in many others, the impact of population aging
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Figure 2.3 (continued)

will just be starting. The support ratio is expected to drop to very low
levels in Hong Kong, China, the Republic of Korea, and Singapore by
2050, while elsewhere it will decline substantially after 2050. Table 2.2
shows values for the same set of countries in Table 2.1 after the support
ratio has peaked. The PRC, Japan, and Republic of Korea are three
countries in which the declining support ratio could be a serious drag on
economic growth.

The direct effect of the support ratio on per capita consumption — the
first demographic dividend — is captured in equation (2.1). Given the
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saving rate and output per effective worker, an increase of 1 percent in
the support ratio produces a 1 percent increase in consumption per effec-
tive consumer. The final two columns in Table 2.1 report the total gain in
the support ratio and the annual gain during the first dividend phase. The
Republic of Korea has the largest total gain, with an increase in consump-
tion per effective consumer of 46 percent. Similar gains are projected for
Bangladesh and Viet Nam. In contrast, the total gains for the PRC and
India are smaller, at 33 percent and 29 percent respectively. Table A2.1 in
the appendix summarizes the support ratio for all Asian and Pacific econo-
mies for which estimates could be constructed.
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Figure 2.4 Support ratio vs effective number of producers, annual growth

rates in Asian and Pacific economies from 1950 to 2050



48 Aging, economic growth, and old-age security in Asia

Support ratio, 2025-2050
growth (%)
1.5
1.0
L 2
¢ *
0.5 *» &“‘
L 1 O . . I’ 1 1 1 1
5 NI ¢ AR 2 3 4 5
* * '
L 2 -1.0

Effective number of producers, growth (%)

Figure 2.4 (continued)

Table 2.1  Growth in the support ratio during the first demographic
dividend in selected countries

Minimum Maximum Span  Total Annual
gain gain

) ()

Support Year Support Year

ratio ratio
Bangladesh 0.69 1982 0.98 2033 51 42.1 0.69
PRC 0.75 1972 1.00 2015 43 33.0 0.66
India 0.75 1973 0.97 2042 69 29.3 0.37
Indonesia 0.74 1976 0.96 2026 50 30.3 0.53
Japan 0.69 1950 0.86 1978 28 24.5 0.78
Republic of Korea  0.64 1966 0.93 2010 44 46.1 0.86
Pakistan 0.71 1986 0.92 2050 64 30.7 0.42
Philippines 0.68 1969 0.92 2046 77 36.2 0.40
Thailand 0.71 1971 0.99 2011 40 39.9 0.84
Viet Nam 0.67 1980 0.97 2021 41 44.8 0.90

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.

7. LIFECYCLE WEALTH, PENSIONS, AND
TRANSFER SYSTEMS

The economic lifecycle is key to understanding how changes in population
age structure influence the demand for lifecycle wealth. Basic concepts are
illustrated based on the experience of Japan before we look in more depth
at the situation across the Asia and Pacific region.
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Table 2.2 Growth in the support ratio after the first demographic dividend
in selected countries

Maximum Support Span Total  Annual
ratio in loss gain
Support Year 2050 %) %)
ratio
Bangladesh 0.98 2033 0.94 17 -3.7 -0.22
PRC 1.00 2015 0.87 35 -12.7 -0.39
India 0.97 2042 0.96 8 -1.0 -0.12
Indonesia 0.96 2026 0.91 24 -6.1 -0.26
Japan 0.86 1978 0.64 72 -26.2 -0.42
Republic of Korea  0.93 2010 0.68 40 =272 -=0.79
Pakistan 0.92 2050 0.92 0 0.0 na
Philippines 0.92 2046 0.92 4 -0.1 -0.03
Thailand 0.99 2011 0.89 39 —-10.1 -0.27
Viet Nam 0.97 2021 0.89 29 -8.2 -0.30

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.
7.1 Lifecycle Wealth in Japan

The relationship between demographics and the demand for lifecycle
wealth can be calculated given age profiles of consumption and labor
income. For any cohort of adults aged x in year ¢, lifecycle wealth is
defined as the present value of lifetime consumption less the present value
of lifetime labor income. This follows directly from the lifetime budget
constraint and the assumption of no bequests. Lifecycle wealth is the
wealth necessary to realize a particular level of consumption at each future
age, given labor income at each future age. In order to construct a measure
of lifecycle wealth, we made several simplifying assumptions. First, the
shapes of the age profiles of per capita consumption and labor income do
not change over time, but they shift upward at a constant rate of growth.
Second, the population is closed to immigration. Third, the discount rate
is exogenous and constant. This removes potentially important general
equilibrium considerations or economic feedback that have been explored
in other studies discussed above.

Two demographic factors are considered here: changes in life expect-
ancy that influence an individual’s saving, and changes in age structure
that arise due both to longer life expectancy and to fertility declines. First,
the effects of longer life expectancy on saving are analyzed by calculating
the path of lifecycle wealth over the lifecycle for three different synthetic
cohorts subject to the mortality conditions that prevailed in Japan in
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Figure 2.5  Simulated per capita lifecycle pension wealth by age for Japan

1949, 1979, and 2009. Japan’s mortality experience is quite useful for con-
sidering the effects of longer life expectancy because in the aftermath of
World War II, Japan had the shortest life expectancy of any industrialized
country; now it has the longest. Thus, the simulated changes for Japan are
the maximum one could anticipate over a 60-year period.

The effect of gains in life expectancy on the demand for lifecycle pension
wealth may seem obvious to those who are not demographers. If people
live longer but do not work longer, they must accumulate more wealth to
support their old-age consumption. Gains in life expectancy, however, add
years at all ages. When life expectancy is low, the gains tend to be concen-
trated at younger ages when people are both consuming and producing.
As life expectancy reaches high levels, additional gains are concentrated
at old ages where the effects on the demand for lifecycle wealth are clear.

Figure 2.5 shows the demand for lifecycle pension wealth using the per
capita consumption and labor income profiles for Japan in 2004 (Ogawa
et al., 2010) and age-specific mortality rates for Japan in 1949, 1979,
and 2009 (University of California, Berkeley and Max Planck Institute,
Human Mortality Database). These values are for synthetic cohorts based
on the assumption that mortality conditions remain constant at the levels
observed in a particular year. The present value is calculated using a dis-
count rate of 3 percent.

Lifecycle wealth for each mortality level follows the classic lifecycle
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Table 2.3  Life expectancy and lifecycle pension wealth in Japan

1949 1979 2009
Life expectancy at birth 56.9 76.2 87.3
Lifecycle pension wealth 5.08 6.72 9.17
Partial effect 0.09 0.22
Elasticity 1.13 2.65

Note: Lifecycle wealth is the simple average of values for those aged 50-90 normalized on
labor income of those aged 30-49. Partial effect is change in wealth divided by the change
in life expectancy. Elasticity is the percentage change in wealth divided by the percentage
change in life expectancy. Both measures are for the 30-year periods.

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.

pattern rising as individuals approach retirement, peaking during the early
to mid-sixties, and then declining. The accumulation doesn’t begin until
around age 40 because of the costs of child rearing that younger parents
must bear. The profiles are shown only to age 90 but are calculated to
higher ages (110 in 2009 and 1979; 107 in 1949). Given longer life expect-
ancy, accumulation begins at a somewhat earlier age and is substantially
higher at every age once begun.

The upward shift in the age profile of lifecycle wealth generated by the
rise in life expectancy is summarized in Table 2.3. The average of lifecycle
pension wealth is calculated as a simple average of the values for ages
50-90 inclusive. Given 1949 mortality conditions, the average lifecycle
wealth per person was about five times the average annual pre-tax labor
income of a prime working-age (30-49) adult. The average rose to 6.7
times average labor income given 1979 mortality conditions, and 9.2 times
annual labor income given 2009 mortality conditions.

The gain in life expectancy was much greater between 1949 and 1979
than between 1979 and 2009. Once we take this into consideration, we see
that an additional year of life had a greater effect at higher life expectancy
than at lower life expectancy. Between 1949 and 1979, a one-year increase in
life expectancy shifted the age profile of wealth upward by about 0.1 of the
annual pre-tax labor income of a prime working-age adult, but between 1979
and 2009, a one-year increase shifted it upward by about 0.2 (partial effect).
A similar conclusion follows using elasticities to compare effects. A 1 percent
increase in life expectancy led to a 1.1 percent increase in wealth between
1949 and 1979, and to a 2.7 percent increase between 1979 and 2009.

The economy-wide demand for lifecycle pension wealth depends on
age structure as well as on changes in the age profile of lifecycle wealth.
The Japanese demand for lifecycle wealth peaks when cohorts are in their
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Table 2.4  Lifecycle pension wealth relative to total labor income

Pop growth rate Life expectancy at birth
87.3 76.2 56.9
-0.01 12.3 7.5 4.1
0.00 8.4 5.3 2.9
0.01 5.7 3.7 2.1
0.02 3.9 2.6 1.5

Note: Values were calculated using the age profiles of lifecycle wealth from Figure 2.5 and
the population age distribution implied population growth rate and life table values (Lx)
for Japan taken from the Human Mortality Database, (University of California, Berkeley
and Max Planck Institute, 2011), accessed 6 April 2011.

Source:  Authors’ calculations.

early sixties, hence an increased concentration of the population near
these peak wealth ages leads to greater aggregate wealth. In the special
case of a steady-state population, the age distribution depends on the age
schedule of survival and the rate of population growth (the fertility rate).
A shift from low life expectancy and a high rate of population growth —
characteristics of countries in the early stages of the demographic transi-
tion — yields a ratio of lifecycle wealth to labor income of only 1.5 (Table
2.4). By comparison, rates characteristic of rapidly aging societies — a life
expectancy of 87 and a population growth rate of —1 percent per year —
yields a wealth to labor income ratio of 12.3.

The values in Table 2.4 rely on a steady-state assumption and hence
provide little insight about the dynamics of wealth transfers. In the next
section, the same concepts are applied in a more detailed fashion to project
lifecycle wealth over the next four decades in the Asia and Pacific region.
The analysis goes beyond this calculation, however, to assess the extent to
which the demand for lifecycle wealth will be met by accumulating pension
assets and by expanding transfers to support the elderly.

7.2 Lifecycle Wealth, Transfers, and Assets

Lifecycle wealth is projected by assuming that given age patterns of con-
sumption and labor income persist into the future while allowing for a
constant and exogenous change in labor productivity due, for example, to
technological progress. The objective of the projections is to answer the fol-
lowing question: in the absence of a labor response, how much additional
wealth is required to sustain consumption levels that keep pace with changes
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in productivity? In effect, two of the possible responses to population aging
are ruled out: sacrificing consumption and increasing work effort.

The additional wealth required to meet the needs of the elderly can be
obtained in two ways. One way is to establish or expand transfer programs
that provide pensions and fund healthcare services and the other needs
of the elderly. The alternative is to accumulate assets that can fund these
same needs. The projections presented here present alternatives based on
the experience of NTA economies in Asia that differ considerably in their
emphasis on transfers versus assets in funding old-age consumption.

Lifecycle wealth is projected in the following way. Two scenarios are
constructed based on the age profiles of per capita consumption and labor
income for high- and low-income Asian NTA economies, as shown in
Figure 2.1. The consumption and labor income profiles are assumed to
shift at a constant rate that is exogenously given. Total consumption and
labor income at each age in a given year are calculated by combining the
profiles of consumption and labor income with the projected population
for each cohort. The present value of consumption and labor income for
each cohort is calculated using a constant discount rate. Lifecycle wealth
at each age is calculated as the difference between the present value of
consumption and labor income at each age.

Lifecycle wealth arises in part to meet the needs of children, but our
interest here is the lifecycle wealth required to meet the needs of the
elderly. Lifecycle pension wealth is defined as lifecycle wealth used to fund
consumption in old age. In order to isolate lifecycle pension wealth, we
assumed that adults fund their children and then fund their retirement;
hence, lifecycle pension wealth is approximated by the positive portion
of lifecycle wealth held by older adults, as shown for Japan in Figure 2.5.

Transfers and asset-based reallocations as shares of consumption
at each age are held constant.? Note that transfers include both public
and private transfers, including familial transfers. We assumed that the
ratio of pension assets to pension transfer wealth is equal to the ratio for
adults aged 65 and older. Two age profiles of per capita net transfers by
age are used, one from high-income Asian economies and the other from
low-income Asian economies. Asset-based reallocations are estimated as
the balancing item drawing on the identity that consumption must equal
asset-based reallocations plus net transfers plus labor income.

The population estimates and projections used here for 1950-2050
are from the UN Population Division, World Population Prospects
2008.% Longer-term projections are required to calculate wealth because
each cohort must be tracked over its entire lifetime. Thus, long-term
projections prepared by the UN Population Division have been used to
extend the standard population projections in such a way as to minimize
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Figure 2.6 Lifecycle pension wealth relative to labor income in Asia and
the Pacific for high-income economic lifecycle profiles

discontinuities that are otherwise introduced into the calculations. Details
are available from the authors.

As noted, lifecycle wealth can be accumulated in the form of assets
or transfer wealth. These values are also projected by assuming that net
transfers fund a constant share of consumption by the elderly of a given
age. Thus, the importance of net transfers to the elderly varies as the age
distribution of the elderly population changes. As will be seen, the very old
are more reliant on transfers than the younger elderly, hence the impor-
tance of transfers increases as elderly populations become older.

The ratio of lifecycle pension wealth to labor income is charted in
Figures 2.6 and 2.7 at ten-year intervals from 1950 to 2050 for regional
groups. The average values are calculated using GDP weights rather than
as simple averages of the values for countries that are members of each
group. Hence, the values for East Asia are dominated by the PRC, for
South Asia by India, and for non-DMCs by Japan. Country values are
reported in Tables A2.2 and A2.3 in the Appendix.

The path of the non-DMCs in Figure 2.6 is striking in two respects. The
first is that it begins to rise so early. In 1950 for the high-income profile,
lifecycle pension wealth is less than twice total labor income, but by 1990
it has doubled. The second feature is that it reaches such high levels,
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Figure 2.7  Lifecycle pension wealth relative to labor income in Asia and
the Pacific for low-income economic lifecycle profiles

approaching 12 times aggregate labor income by 2050. By comparison,
DMC regions experienced modest growth in lifecycle pension wealth of
about 1 percent per year faster than the growth in labor income before
2000. In Central and West Asia, lifecycle pension wealth actually declined
relative to income during this period. The effects of aging are very strong
starting around 2000, particularly in East and Southeast Asia. In East
Asia, lifecycle pension wealth is projected to grow by over 3 percent per
year from 2010 to 2020 compared with productivity growth. For DMCs
as a whole, growth in lifecycle pension wealth will slow over the next four
decades but will remain above 1 percent relative to labor income growth.

Less lifecycle pension wealth is required to maintain the low-income
lifecycle profiles than the high-income profiles. Taking the DMCs as a
whole, lifecycle pension wealth is about 25 percent lower, though the
trends are otherwise very similar, and the most rapid growth in wealth is
concentrated between 2010 and 2030 (Figure 2.7).

Table 2.5 shows pension transfer wealth for Asia and the Pacific. DMCs
and regional groupings are reported for 2010, 2030, and 2050. Values for
each country at ten-year intervals from 1950 to 2050 are provided in the
Appendix in Tables A2.4 and A2.5 for both the low- and high-income pro-
files. The low-income profile is based on both the low-income economic
lifecycle and the low-income transfer profile, while the high-income profile
uses the high-income lifecycle and the high-income transfer profile.
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Table 2.5  Pension transfer wealth relative to labor income

Low-income profiles  High-income profiles
2010 2030 2050 2010 2030 2050

Asia and the Pacific Countries 1.1 1.8 2.5 2.6 4.0 54
Developing Member Countries 0.8 1.4 2.0 1.9 3.2 4.5

(DMCs)
Central and West Asia 0.5 0.8 1.3 1.4 2.0 3.0
East Asia 0.9 1.6 2.4 2.2 3.8 5.2
South Asia 0.5 0.8 1.3 1.3 1.9 3.1
Southeast Asia 0.7 1.2 1.8 1.8 2.9 4.0
Pacific Island Nations 0.3 0.5 0.9 1.0 1.4 2.2
Non-DMCs 2.3 34 4.3 5.1 7.0 8.7

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.

Pension transfer wealth increases very sharply between 2010 and 2050.
Given the low-income profiles, pension transfer wealth almost triples for
Central and West Asia, East Asia, South Asia, the Pacific island nations,
and DMCs as a whole. The growth is somewhat slower in Southeast Asia.
For the non-DMC:s, pension transfer wealth does not quite double. Given
the high-income profiles, the growth of pension transfer wealth is slower.
For the DMCs, the increase is roughly 150 percent of the 2010 value.

Pension transfer wealth is much higher given the high-income profiles.
A useful place to start would be the non-DMCs, which clearly fall into
the high-income group. From 2010 to 2050, the required pension transfer
wealth rises from 5.1 to 8.7 times total labor income. Pension transfer
wealth would be almost six times GDP in 2050 given this “business as
usual” simulation. To maintain consumption levels growing at the rate of
productivity and current retirement patterns would require imposing an
implicit debt on future generations equal to almost six times GDP. This
compares with total wealth in Japan of about eight times GDP. Other
regions in which pension transfer wealth would reach very high levels
given high-income lifecycle and transfer patterns are East Asia, where
it would reach 520 percent of total labor income in 2050, and Southeast
Asia, where it would reach 400 percent of total labor income in 2050.

Pension transfer wealth would be lower if the low-income profiles
of consumption, labor income, and net transfers were to persist during
the next 40 years. Among the DMCs, East Asia would have the highest
pension transfer wealth in 2050, at 240 percent of total labor income. For
all DMCs combined, pension transfer wealth would be 200 percent of
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Table 2.6  Pension assets relative to labor income

Low-income profiles  High-income profiles
2010 2030 2050 2010 2030 2050

Asia and the Pacific Countries 1.6 2.4 3.0 1.1 1.6 2.0
Developing Member Countries 1.2 2.1 2.7 0.8 1.4 1.8

(DMCs)
Central and West Asia 0.9 1.3 1.9 0.6 0.9 1.3
East Asia 1.4 2.4 3.0 0.9 1.6 2.0
South Asia 0.9 1.3 2.0 0.6 0.9 1.3
Southeast Asia 1.1 1.9 2.5 0.8 1.3 1.6
Pacific Island Nations 0.7 1.0 1.4 0.5 0.7 1.0
Non-DMCs 2.9 3.7 4.4 1.9 2.5 3.0

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.

total labor income. Although these values are well below those required
to follow the high-income profile path, they are still substantial. The
unfunded obligation needed to meet the needs of the elderly in 2050 would
be approaching twice the labor income of all workers combined.

The elderly rely more on assets than transfers in low-income countries
in Asia and elsewhere. The relative importance of net transfers and asset-
based reallocations — asset income less savings — relative to consumption
net of labor income varies with the age structure because the older elderly
depend more on transfers and less on assets, compared with the younger
elderly. Confining comparisons to 2000 and later, net transfers as a share
of consumption net of labor income for those aged 65 and older vary
from a low of 33 percent in the Pacific islands and 35 percent in South
Asia to highs of 37 percent in East Asia and 43 percent in non-DMCs. By
2050, however, the share of net transfers is projected to rise to 42 percent
in DMCs and 49 percent in non-DMCs, while asset-based reallocations
will decline. For DMCs as a whole, for example, asset-based flows fund
64 percent of consumption net of labor income in 2000 and 58 percent in
2050.

Transfers are much more important and asset-based flows are much less
important in the high-income profiles. In 2000 for DMCs, net transfers
accounted for almost 70 percent of consumption net of labor income;
asset-based flows accounted for about 30 percent. Again asset-based flows
will decline relative to other sources of support for the elderly as popula-
tions age, but the changes are relatively small for the high-income profiles.

Table 2.6 reports assets relative to labor income required to meet the
lifecycle needs of the elderly in the coming decades. A surprising aspect
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Table 2.7  Annual growth rate of assets relative to labor income (%)

Low-income profiles =~ High-income profiles

2010-2030 2030-2050 2010-2030 2030-2050

Asia and the Pacific Countries 2.1 1.2 2.1 1.1
Developing Member Countries 2.6 1.3 2.5 1.2
(DMCs)
Central and West Asia 1.9 1.9 1.8 1.8
East Asia 2.9 1.1 2.7 1.0
South Asia 1.8 2.2 1.7 2.1
Southeast Asia 2.6 1.3 24 1.2
Pacific Island Nations 1.9 1.8 1.8 1.8
Non-DMCs 1.2 0.9 1.2 0.9

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.

of the results is that the assets under the high-income profiles are less than
the assets for the low-income profiles. In short this occurs because the high
consumption and lower labor income in the high-income profile countries
is more than offset by the high net transfers received by the elderly. Hence,
higher consumption net of labor income would be supported with lower
levels of assets but with higher levels of transfer wealth.

Two macroeconomic issues are of particular interest. One is that the
growth in assets relative to labor income will accelerate economic growth
through capital deepening to the extent that greater demand for pension
assets in the Asia and the Pacific economies results in greater investment in
Asia and the Pacific. Capital deepening in turn leads to higher labor pro-
ductivity, higher wages, and higher GDP per worker. The simplest case is
the constant-returns-to-scale, neo-classical growth model in which capital
and labor determine GDP. In this case, growth in capital relative to labor
income yields growth in output per worker equal to o/1 — o, where a is
the elasticity of output with respect to capital. Using a typical value for a
of one-third, a 1 percent increase in the ratio of capital relative to labor
income leads to a 0.5 percent increase in output per worker. The impact on
output per worker of increased pension assets is readily assessed.

The rates of growth of pension assets are quite insensitive to whether the
high- or low-income profile is employed, hence the discussion is limited to
the low-income profiles (Table 2.7). Growth in the ratio of pension assets
to labor income is particularly rapid in East Asia and Southeast Asia from
2010 to 2030, at 2.9 percent and 2.6 percent per annum, respectively. If
invested in regional economies, output per worker would grow by 1.45
percent per annum in East Asia and 1.3 percent per annum in Southeast
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Asia.> The capital deepening effects drop by almost 67 percent in East Asia
and by 50 percent in Southeast Asia from 2030 to 2050, compared with
2010 to 2030.

In other regions, the rates of capital deepening are similar for 2010-2030
and 2030-2050 at around 2 percent per annum from 2010 to 2050. Again,
applying our very simple rule, this would produce growth in output per
worker equal to about 1 percent per annum. The capital deepening effects
dominate the effects of the declining support ratio on output per capita
shown in Table 2.2.

7.3 Pension Assets

Rapid growth in the populations of the currently retired and near retire-
ment will lead to rapid growth in pension assets depending on a variety
of factors: the rate of economic growth, changes in age patterns of
consumption and labor income, and changes in transfer systems. The
results presented here are based on simple assumptions and are intended
only to illustrate the connections between demographic factors and assets
required to support retirement. We have assumed that GDP growth is
equal to the rate of growth of the effective labor force plus 3 percent per
year and that labor income is 65 percent of GDP. Initial GDP estimates
are taken from Key Economic Indicators, and for this purpose we have
used purchasing power parity estimates of GDP for the most recently
available year, that is, 2008 or 2009. Pension assets were calculated using
the projected values of total labor income for each economy and the ratio
of pension assets to labor income summarized in Table 2.6 and reported
in detail in Tables A2.6 and A2.7 in the Appendix. The results are summa-
rized in Figure 2.8, which shows total pension assets by region at ten-year
intervals from 2010 to 2050.

For 2010, pension assets for the whole region are estimated at $26 tril-
lion, increasing to $158 trillion in 2050. Pension assets are heavily concen-
trated in East Asia. For 2010, pension assets for East Asian DMCs and for
non-DMCs are at $11 trillion and $12 trillion respectively, and by 2050,
pension assets for East Asian DMCs will be $69 trillion, compared with
$35 trillion for non-DMCs.

Pension assets are similar for South and Southeast Asia. In 2010, total
pension assets for both regions were between $2 and $3 trillion, but by
2050 they will reach $29 trillion in South Asia and $18 trillion in Southeast
Asia. In Central and West Asia total pension assets will grow from $0.5
trillion in 2010 to $6.3 trillion in 2050. For Pacific island nations, the
change over the 40-year period will be from $10 billion in 2010 to $149
billion in 2050.
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Figure 2.8 Total pension assets by region from 2010 to 2050

We cannot overemphasize the illustrative nature of these results and
the importance of focusing on the broad patterns, that is, the substantial
increase in pension assets and the shifting regional patterns. First, there
is a great deal of uncertainty about how rapidly GDP will grow over
the next 40 years. Second, we have used age profiles of consumption
and labor income from low-income countries where labor income is
relatively high and consumption is relatively low in old age. There is
certainly reason to believe that consumption at older ages will rise more
rapidly than assumed here, primarily because of increased spending on
healthcare.

There are two other important complexities to consider. First is the
likely change in labor income at older ages. As an empirical matter, labor
income at older ages is less important relative to labor earned during the
prime working ages in high-income countries. Moreover, relative labor
income at older ages has declined very substantially over time in the
few economies for which time series estimates are available. If this trend
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continues, pension assets will grow more rapidly. Public policy, however,
is likely to push in the opposite direction as countries raise the pension-
able and mandatory retirement ages, reform pension and tax systems to
increase incentives to work longer, and reduce the generosity of transfer
systems to the elderly. These changes all have the common goal of raising
labor income at older ages and may partially or completely offset the
decline in labor income that would otherwise occur.

The second important issue is the likely direction of net transfers to the
elderly. The elderly in low-income Asia rely to a relatively modest degree
on net transfers, including familial transfers. As economies develop, public
transfer systems have become more important, and familial transfers have
become less important. Apparently the increase in public transfers has
substantially exceeded the decline in familial transfers judging from the
importance of net transfers as a share of consumption in high-income
economies like Japan, the Republic of Korea, and Taipei,China. As
DMCs develop, they will almost surely place more emphasis on public
pensions, healthcare systems, and other social protection programs, but
it also seems likely, given greater awareness of aging issues, that these
programs may be more modest than those in place in high-income coun-
tries in Asia or elsewhere. Another possibility is that programs may rely
more on funded approaches, such as those that figure prominently in
Singapore. If this proves to be the case, then the pension assets required
to maintain standards of living among the elderly could be substantially
greater than those shown in Figure 2.8.

Accumulating pension assets requires lifecycle saving,° that is, the com-
bined public and private saving necessary to support old-age consumption
given current age-specific patterns of labor income, consumption, and net
public and private transfers. Table 2.8 reports gross lifecycle saving as a
percentage of GDP. Lifecycle saving follows directly from the assump-
tions made to calculate pension assets and will be sensitive to variations
in those assumptions. One additional assumption is that the depreciation
rate is 5 percent. To the extent that pension assets actually exceed those
shown above, lifecycle saving rates also will be higher.

Population aging is consistently leading to higher gross lifecycle saving
rates. The highest rates are found in the oldest economies and regions —
Southeast Asia, East Asia, and especially the non-DMCs. In East Asia, the
gross saving rate will increase from 12 percent to 15 percent of GDP over
the next four decades; for the non-DMC:s, the increase will be from about
18 percent to 21 percent.

A substantial part of the increase in gross saving rates occurs because
the capital-output ratio increases with population aging. Consequently,
depreciation as a share of GDP rises, and gross saving must increase in
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Table 2.8  Gross lifecycle saving as a percentage of gross domestic product

2010-2020 2020-2030 2030-2040 2040-2050

Asia and the Pacific Countries 12.2 13.6 14.7 154
Developing Member Countries 10.8 12.2 13.2 14.1
(DMCs)
Central and West Asia 7.4 8.4 9.8 11.5
East Asia 12.4 14.2 14.9 15.0
South Asia 7.4 8.4 10.0 12.0
Southeast Asia 10.4 11.7 12.6 13.6
Pacific Island Nations 6.0 6.7 7.4 9.1
Non-DMC 17.6 18.8 20.8 20.7

Note:  Assumes the following: (a) real GDP growth equal to growth in the effective
number of producers plus 3% per year; (b) labor income is 65% of GDP; (c) age profiles
of consumption and labor income are proportional to low-income NTA estimates; (d) net
transfers as a share of consumption are equal to low-income NTA estimates for Asia; ()
depreciation rate is 5%.

Source:  Authors’ calculations using the NTA database, accessed 29 June 2011.

order to maintain high capital-output ratios. The trend in net saving (not
shown) is more varied. For most regions, the net saving rate is higher in
2040-2050 than in 2010-2020, but in East Asia the net saving rates declines
from 11 percent of labor income from 2010 to 2030, to 8.5 percent from
2040 to 2050. In Southeast Asia, net saving as a share of labor income
is relatively constant at slightly more than 9 percent. Among the non-
DMCs, net saving will decline modestly from 2010 to 2050, but during
the final decade will be 10 percent of labor income. Simple generalizations
about the relationship between net saving and aging should, however, be
made with caution.

The results do not support the view that the large swings in saving in
many Asian countries can be explained by the effects of demographic
factors on lifecycle saving. The difference in gross saving rates for 2010 to
2020 varies from a low of 6 percent to a high of 17.6 percent. Much higher
rates of saving are found in many East Asian economies. The results also
do not support the view that population aging will lead to substantially
lower saving rates. As populations age, however, age-specific saving rates
must increase in order to generate the higher lifecycle wealth required to
fund longer periods of retirement. Changes in the age composition of the
population tend to offset the effect of the higher age-specific values to
some extent. Lifecycle saving will eventually plateau and decline modestly,
but aggregate pension assets will rise as populations age.”
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8. HUMAN CAPITAL

The important connection between population aging and human capital
may not be immediately apparent to those who do not understand why
population aging is occurring. As previously explained, the most impor-
tant proximate cause of population aging is fertility decline. Aging is
especially rapid in East Asia because fertility has declined to such low
levels in Japan, Republic of Korea, and Taipei,China. There are certainly
some indications that the PRC will follow a similar path, with very low
fertility already taking hold in many of the most economically advanced
provinces. This point is important because of the quantity—quality trade-
off. This idea was first introduced by Gary Becker, with important contri-
butions by others studying the economics of fertility (Becker and Lewis,
1973; Willis, 1973). The idea is that with economic development, parents
opt for children of “higher quality”. As incomes rise, fertility declines and
spending per child rises. To the extent that the higher spending is human
capital spending, couples will have fewer children, but those children will
be more productive during their working years. At the aggregate level,
entering cohorts of workers will be fewer in number, but they will be
healthier, more educated, and hence more productive.

The quantity—quality tradeoff described by Becker, Lewis, and Willis
refers to private decision-making by parents about their own children,
but a similar phenomenon may characterize public spending on human
capital. Several mechanisms could account for a tradeoff. One possibility
is that as the number of children declines, public budget constraints ease,
and spending per child on education and health rises. Governments may
also choose to invest more in children as a mechanism for maintaining
growth in tax revenues in the face of lower fertility, possibly in anticipa-
tion of increased needs for support for pensions and public healthcare
systems. This idea is consistent with the hypothesis advanced by Becker
and Murphy that the increase in transfers to the elderly through pensions
was a return on the public investment made in the education of children
(Becker and Murphy, 1988; Bommier et al., 2010).

Two issues are important here. The first is the return on investment in
human capital. Only if that investment actually leads to higher productiv-
ity during the working years will spending more per child be a successful
alternative to having more children. The returns on education have been
studied very extensively and a broad consensus has been reached that the
rates are high. There is probably less agreement about the rates of return
on investments in health. This literature is reviewed in Lee and Mason
(2010a).

The second issue is the strength of the tradeoff between quantity and
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quality. This point has been addressed in a number of recent studies using
NTA estimates of spending on the health and education of children. NTA
provide average health and education consumption by single year of age
through the public and private sectors. A human capital measure has been
constructed by summing the single-year-of-age estimates for health from
age 0 to 17 and for education from age 0 to 26. Age 26 for education was
selected to include spending on college education, and age 17 was chosen
for health to exclude most spending related to childbearing. The tradeoff
has been estimated using both cross-section data and time series data
(Ogawa et al., 2009; Lee and Mason, 2010a). The estimated elasticity in the
cross-sectional data is —0.68 for all NTA economies, —0.95 for Asian NTA
economies, and elasticities greater than —1 based on time series estimates
for Japan and Taipei,China. The decline in fertility has resulted in smaller
cohorts, but those cohorts have substantially greater human capital invest-
ment. In Asia, the total value of human capital may have held steady or
may have actually increased.

To what extent can the quantity—quality tradeoff mitigate the effects of
low fertility and the associated aging of populations? Simulations based
on an elasticity of —1.0 and standard estimates of the return on human
capital indicate that increased human capital can entirely offset declines in
fertility (Lee and Mason, 2010a).

9. POLICY IMPLICATIONS AND CONCLUSIONS

The following are some of the key points that should be considered in
thinking about population aging.

First, throughout this chapter we have taken population aging as a
given, which in a sense reflects its near inevitability. Life expectancy has
been increasing with regularity in almost all DMCs, and this phenomenon
is likely to continue for the foreseeable future. Certainly improving health
and reducing mortality are important development goals, and population
aging is, in part, a consequence of meeting those goals. Immigration can
have some influence on population aging, but for the most part immigra-
tion policies will not be decisive because the entire region is aging, many
DMCs are enormous and are not likely to be greatly affected by reforms
in immigration policies, and many have not been receptive to substantial
increases in their immigrant populations.

Fertility is the key demographic factor from a policy perspective because
changes in fertility rates have a large impact on population aging and because
low-income countries are open to pro-natalist policies. There are, however,
some important issues about fertility, for example, what kinds of policies are
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likely to be effective and how much should be invested by governments, non-
government organizations, and the private sector. For the PRC, the pressing
issue is the speed with which it abandons the one-child policy.

Second, the economic effects of population aging depend on features of
the economic lifecycle. The effects will be particularly pronounced if older
adults continue to contribute little to GDP through their labor. In many
countries, public policies create roadblocks that reduce the productivity
of older workers or push them out of the labor force altogether. These
roadblocks come in a variety of forms, for example, mandatory retirement
ages, tax codes that undermine work incentives, and pension rules that
do the same. Most thinking about productivity at older ages focuses on
retirement decisions, but often labor income is low at older ages because
of low wages. A priority is to understand why wages of older workers are
so low and whether improved employment practices could lead to a more
productive older workforce.

The economic pressures from aging also arise because of the high levels
of spending on the older elderly in many older, high-income economies.
Consumption is high at old age because of high levels of spending on
healthcare. To a great extent, this spending is funded by public transfer
systems. A likely prospect, and perhaps even a preferred outcome, is that
spending on healthcare should rise as countries can afford to spend more
on it. While spending on health may be highly valued, there are nonethe-
less many important issues about healthcare financing and whether it leads
to inefficient systems and unnecessary costs.

Third, most DMCs have not established extensive public transfer
systems that target the needs of the elderly. As standards of living rise and
the administrative capacities of governments improve, they will surely
wish to develop more extensive systems of social insurance, The DMCs
are, however, in advantageous positions because they have not yet made
extensive commitments that will be unsustainable in the future as their
populations age.

The only alternative to ratcheting up transfer systems is to increase
the accumulation of assets. Accumulating assets does, however, raise a
whole host of issues: the respective roles of the private and public sectors,
consumer education, financial regulation, and the investment environ-
ment. Success will depend on: (1) individuals accumulating enough to
provide for their needs in old age, whether voluntarily or through man-
dates; (2) a financial system that is secure and efficient; and (3) an invest-
ment environment that will yield adequate returns without undue risk.

The fourth major issue has to do with successful investments in human
capital. The evidence is quite strong that low fertility is leading to high
human capital investment, and past experience is promising about the
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returns on investments in education. An important issue, however, is
whether the very high levels of investment we see in very low fertility
economies will yield strong returns. This will depend on both the effective
administration of education systems and on the capacity of the economy
to employ more educated workers.

NOTES

1. The growth rate of per capita income is equal to the sum of the second and third terms
on the right-hand side.

2. The labor income and consumption profiles are both normalized by dividing them by the
average labor income of those aged 30-49. The consumption profile is scaled so that the
average consumption of those aged 30-49 is 60 percent of average labor income of those
aged 30-49. This adjustment eliminates the effects of inter-country differences in saving
rates on the support ratio.

3. This assumption means that the transfer burden on the non-elderly will increase as popu-
lations age.

4. The UN does not produce population projections for Taipei,China and for some small
DMCs. Population projections from the NTA database are used for Taipei,China.

5. Note that this is a partial analysis in that the feedback from capital deepening to growth
in output per worker to the demand for pension assets is not incorporated. General equi-
librium models incorporate this feedback. The general findings are not reversed when
this feedback is taken into consideration.

6. Another possibility would be to redirect assets accumulated for some other purpose to
lifecycle needs.

7. Related empirical literature argues that saving rates are not as low among the elderly as is
widely believed. These patterns are influenced by both lifecycle saving and non-lifecycle
saving. For example, to the extent that the elderly continue to save in old age because
they are risk averse or because they want to leave bequests, aging may not lead to lower
saving rates.
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3. Impact of population aging on
Asia’s future growth

Donghyun Park and Kwanho Shin

1. INTRODUCTION

Logically, demographic structure — the age structure of a country’s
population — should affect that country’s economic performance. A
country with a youthful population will be more productive than a
country with an older one as it will have a larger labor force relative to
population size. More workers produce more goods and services, so
younger countries tend to grow faster economically than older countries.
A general loss of economic dynamism explains why advanced economies
with maturing populations are concerned about population aging and also
helps to explain why such economies have become more open to immigra-
tion in recent years. The ongoing shift of global economic power from
advanced economies to developing economies to some extent reflects the
demographic differences between the two.

Due to a wide range of economic and social factors, developing Asia has
begun to follow in the demographic footsteps of the advanced economies;
the demographic transition now underway in the region shares many of
the same features. Rising living standards have led to declines in mortality
that in turn have resulted in a fall in birth rates and a rise in life expect-
ancy. Better healthcare has been a key factor in both, and improvements
in female education and the greater participation of women in the labor
force along with reduced reliance on children for old-age support have
also contributed to lower birth rates. In short, developing Asia’s popula-
tion aging follows the general historical pattern of countries growing older
as they get richer.

Developing Asia’s seemingly inexhaustible supply of workers for
export-oriented industrialization catapulted the region from the periphery
to the center of the world economy, but the working-age population in the
region is aging and is expected to do so at accelerated rates in the coming
decades, though this will vary from economy to economy. Some econo-
mies still have youthful populations while in others aging is a much more

83
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immediate issue. Regardless of these differences, the region as a whole will
have to address the economic consequences of the demographic transition
to sustain growth in the medium and long term.

Our objective was to project the impact of the demographic transition
on the economic growth of 12 developing Asian economies from 2011 to
2020 and from 2021 to 2030 using projections of age structures readily
available from the United Nations (UN) population database. To make
our projections, we first used past data to estimate the impact of the old-
age dependency ratio and the youth dependency ratio on three primary
determinants of economic growth: labor force participation, capital accu-
mulation, and the growth of total factor productivity (TFP). On the basis
of those estimates, we projected how the two dependency ratios would
affect the three determinants in the next two decades. We made separate
projections for each of the two channels through which demographic
change can influence capital accumulation, that is, directly and indirectly
via saving. Summing the projected impact of the two demographic vari-
ables gave us the projected impact on growth.

Our analysis is based on well grounded theoretical rationales for why
demographic change can have a significant influence on economic growth.
The economic needs and contributions of individuals vary over the course
of their economic lifecycles. It is well known that working-age adults tend
to work and save more than young people or those aged 60 and older.
That is, the ratio of consumption to production is generally high for
young people and low for working-age adults. Children rely on parents
for material needs during the early years of life. After retirement, adults
rely on income from saving, transfers from children, and pension benefits.
Between youth and retirement, adults work to provide for their families
and to save for retirement. A larger labor force therefore contributes
directly to economic growth, and higher saving rates contribute to growth
by boosting the investment rate.

The theoretical basis for the relationship between demographic change
on one hand and labor supply and saving on the other is well established.
It is also intuitively plausible that population aging may directly affect
investment. To the extent that physical capital can substitute for labor,
an economy can accumulate more capital in order to compensate for
the slowdown in the growth of the labor force. Capital and labor can,
however, also be complements; this would dilute the positive effect of
aging on investment. Changes in the age structure of the labor force can
also influence the investment rate. For example, older workers may need
more capital than younger workers to compensate for their diminished
physical strength. In addition, demographic change will have a sizable
effect on the structure of demand for services and goods for the elderly and
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may bring about structural changes in production, for example, the capital
intensity of production that can in turn influence the investment rate.

Finally, economic intuition suggests that demographic changes will
affect labor productivity. Older workers tend to have more experience
and knowledge, but younger workers tend to be physically stronger and
have stronger incentives to invest in human capital. Alesina et al. (2003)
point out that declining fertility affects not only the size of the working-
age population but also its age structure. Due to age-specific differences
in labor productivity, the aggregate productivity of a country with
larger numbers of older, experienced workers will be higher than that
of a younger country. Since labor productivity grows fastest and peaks
between the ages of 35 and 54, the productive capacity of a country with
a large proportion of workers in the prime age group should be markedly
higher than that of a country with more younger or older workers. An
analysis of a balanced panel of 84 countries by Gomez and Hernandez de
Cos (2008) found evidence that an increase in the share of workers in the
prime age group had a positive but curvilinear effect on per capita gross
domestic product (GDP). While labor productivity and TFP are sepa-
rate concepts, the former will have a significant effect on the latter under
certain conditions. In fact, the two appear to be equivalent if we assume a
Cobb-Douglas production function. In this connection, in a study of ten
Canadian provinces from 1981 to 2001 with projections up to 2046, Tang
and MacLeod (2006) found that older workers were, on average, less pro-
ductive than younger workers and that an aging labor force had a negative
effect on productivity.

Our quantitative projections will give developing Asia’s policymakers
some insights into the impact of demographic change on economic growth
that will help them design and implement appropriate policies for sustain-
ing growth as the demographic dividend dissipates. The exact impact of
aging and hence the appropriate policy response will necessarily differ
from economy to economy given the wide diversity of demographic pro-
files in the region.

2. POPULATION AGING IN DEVELOPING ASIA:
TRENDS AND PROSPECTS

The 12 economies in our sample are the People’s Republic of China
(PRC), Hong Kong, China, India, Indonesia, the Republic of Korea,
Malaysia, Pakistan, the Philippines, Singapore, Taipei,China, Thailand,
and Viet Nam. They encompass a very wide range of income and develop-
ment levels. In terms of purchasing power parity, GDP per capita in 2009
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2011.

Figure 3.1  Gross domestic product per capita, purchasing power parity in
2009 for twelve Asian economies

ranged from $2596 in Pakistan and $2939 in Viet Nam to $43 134 in Hong
Kong, China and $50 650 in Singapore (Figure 3.1).

In general, all the economies in our sample are clearly experiencing a
demographic transition toward older populations. Table 3.1 shows the
old-age ratio — the ratio of those aged 65 or over to the working-age popu-
lation (people aged 15-64) — and the youth-dependency ratio — the ratio
of those aged 0-14 to the working-age population. Figures 3.2 and 3.3
show slightly different definitions of the old-age and youth-dependency
ratios with total population replacing the working-age population as the
denominator.! For both definitions, the share of the elderly has grown
visibly throughout the region and is projected to growth further in the next
two decades. Conversely, the share of youth has shrunk and will continue
to shrink in the coming years.

Although the trend toward older populations is region-wide, there is
nevertheless a great deal of diversity in the demographic profiles of the
12. By 2021-2030, the ratio of elderly to the working-age population
will exceed 33 percent in Hong Kong, China and Singapore. In striking
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Table 3.1  Actual and projected demographic changes in 12 Asian
economies from 1981 to 2030

Actual Projections

1981-1990 1991-2000 2001-2007* 2011-2020 2021-2030

PRC
Youth 0.481 0.409 0.328 0.273 0.260
dependency
Old-age 0.081 0.092 0.106 0.137 0.200
dependency

Hong Kong, China
Youth 0.336 0.268 0.203 0.150 0.173
dependency
Old-age 0.109 0.139 0.163 0.210 0.340
dependency

India
Youth 0.668 0.613 0.540 0.440 0.363
dependency
Old-age 0.064 0.068 0.073 0.083 0.107
dependency

Indonesia
Youth 0.654 0.522 0.437 0.363 0.307
dependency
Old-age 0.062 0.069 0.082 0.100 0.130
dependency

Republic of Korea
Youth 0.448 0.321 0.270 0.200 0.193
dependency
Old-age 0.067 0.086 0.124 0.183 0.287
dependency

Malaysia
Youth 0.664 0.588 0.496 0.407 0.347
dependency
Old-age 0.064 0.062 0.066 0.090 0.130
dependency

Pakistan
Youth 0.827 0.800 0.686 0.580 0.497
dependency
Old-age 0.076 0.068 0.066 0.073 0.083
dependency

Philippines
Youth 0.758 0.683 0.599 0.500 0.430
dependency
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Table 3.1 (continued)

Actual Projections

1981-1990 1991-2000 2001-2007* 2011-2020 2021-2030

Philippines
Old-age 0.058 0.058 0.063 0.080 0.103
dependency

Singapore
Youth 0.337 0.307 0.279 0.183 0.193
dependency
Old-age 0.074 0.089 0.115 0.193 0.357
dependency

Taipei, China
Youth 0.449 0.343 0.270 0.183 0.163
dependency
Old-age 0.080 0.111 0.133 0.180 0.299
dependency

Thailand
Youth 0.554 0.403 0.336 0.293 0.287
dependency
Old-age 0.068 0.082 0.100 0.127 0.190
dependency

Viet Nam
Youth 0.747 0.632 0.471 0.337 0.300
dependency
Old-age 0.085 0.088 0.095 0.097 0.143
dependency

Notes: Youth and old-age dependency rates, obtained from World Bank (2010), are
defined as the percentage of the population below age 15 and over age 64 divided by the
working-age population (aged between 15 and 64) , respectively. Projections of aging were
obtained from UN (2009).

a. This time period is 2001-2007 rather than 2001-2010 due to data limitations.

Sources:  World Bank (2010), accessed 5 April 2011; UN (2009), accessed 1 May 2011.

contrast, the corresponding figures for Pakistan and the Philippines will be
only 8.3 percent and 10.3 percent respectively (Table 3.1).

Due to its very rapid growth, developing Asia is compressing industri-
alization and economic transformation into a much shorter time period
than the advanced economies did, and the region is replicating the demo-
graphic transition of the advanced economies within a much shorter time
frame as well. In fact, the sheer speed and scale of the region’s population
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Figure 3.2 Population aged 65 and older as a share of total population in
11 Asian economies from 1950 to 2050
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Figure 3.3 Population aged 0-14 as
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aging are unprecedented and are largely driven by the region’s exceptional
economic growth.

3. SOURCES OF GROWTH

Because demographic change affects growth through a number of different
channels, in order to estimate the impact of population aging on economic
growth we first have to estimate growth and identify its sources. In order
to get the broader picture in developing Asia, we estimated growth rates of
aggregate GDP, per capita GDP, per capita labor input, TFP, per capita
physical capital, and education or human capital from 1981 to 2007. We
also estimated the relative contribution of the different determinants of
per capita GDP, that is, per capita labor input, TFP, per capita physical
capital, and education.

We used a standard Cobb-Douglas aggregate production function
in which output is produced by combining productive inputs and TFP.
In order to capture the impact of demographic change we distinguished
between population, P, and labor force, L. Per capita GDP (Y/P) is the
product of per capita labor force — the ratio of workers to total population
—and the ratio of output to labor force.

P PL P L =

Y LY LAK (L)'~ L (K)“hl“
L

3.1)

where Y = aggregate GDP, P = population, L = labor force, 4 = total
factor productivity, K = aggregate physical capital, # = human capital,
and o = share of capital in income.

The growth rate of per capita GDP (= Y/P) is equal to the growth rate
of per capita labor force plus the growth rate of per labor GDP.

Aln (Y> = Aln (L) + Aln <Y> (3.2)
P P L

As population aging progresses, if the labor participation rate of
the elderly does not change, the growth rate of the per capita labor
force will decrease. This should be a very important channel through
which aging influences economic growth; we explore it in the next
section. Note, however, that this is only a temporary effect because the
growth rate of the per capita labor force cannot increase or decrease
forever.
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We can disaggregate the growth rate of per labor GDP (= Y/L) further
as follows:

A1n<z> ~ Aln(4) + = Aln <f> F - DAnG) ()

Combining (3.2) and (3.3) gives us:

Am<Y)=Am<L>+Amc@4-mAm<K)+(1— =) Aln (h)
P P L (3.2)

Equation (3.2)" shows that the growth rate of per capita GDP is made up
of four components: the growth rates of (i) per capita labor; (ii) TFP; (iii)
per labor physical capital; and (iv) human capital.

Our data source for aggregate and per capita GDP and for investment
and population was Penn World Table 6.3 (Heston et al., 2009), for the
labor force it was the International Labour Organization’s Office of
Statistics LABORSTA database (ILO, 2010), accessed 15 March 2011,
and for human capital it was Barro and Lee (2010). We calculated the
physical capital stock by using the standard approach of Harberger
(1978), which assumes that the economy is initially in a steady state. Then
the remaining capital stock is constructed by the perpetual inventory
method:

K=(0-8K ,+1 (3.4)

where 9 is the depreciation rate set at 6 percent.
Following Barro and Lee (2010), we assumed that human capital per
unit of labor has a relation to the number of years of schooling as follows:

h= e (3.5)

where 6 measures the average marginal return on an additional year of
schooling, and hence s is the efficiency of a unit of labor with s years of
education relative to one without any schooling. Following Barro and Lee
(2010), we set 6 = 8 percent.

Table 3.2 reports the results of our basic growth accounting exercise for
per capita GDP. We assumed that share of labor income was 0.6. The table
reports the growth rates of aggregate GDP, per capita GDP, per capita
labor input, TFP, per capita physical capital, and human capital output
for the two most recent decades, 1981-1990 and 1991-2000, and for
2001-2007 as well as the entire sample period 1981-2007.2
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Table 3.2 Growth accounts for 12 Asian economies from 1981 to 2007

(O 0)
1981-1990  1991-2000 2001-2007 1981-2007
PRC
Aggregate GDP 8.34 9.10 11.10 9.34
Per capita GDP 6.80 8.10 10.52 8.25
Per capita labor input 1.01 0.14 0.25 0.49
Total factor productivity 2.98 3.76 6.11 4.08
Per labor physical capital 5.97 8.73 9.14 7.82
Education/human capital 0.70 1.19 0.84 0.92
Hong Kong, China
Aggregate GDP 6.24 3.85 4.69 4.95
Per capita GDP 5.07 2.28 4.02 3.76
Per capita labor input 0.41 0.13 0.75 0.39
Total factor productivity 1.77 0.32 1.99 1.29
Per labor physical capital 5.58 4.70 1.80 4.27
Education/human capital 1.11 —-0.08 0.93 0.62
India
Aggregate GDP 5.39 4.75 6.74 5.50
Per capita GDP 3.37 2.94 5.05 3.65
Per capita labor input 0.16 0.16 0.45 0.23
Total factor productivity 1.61 1.05 1.84 1.46
Per labor physical capital 2.66 3.44 5.76 3.76
Education/human capital 0.88 0.60 0.75 0.75
Indonesia
Aggregate GDP 5.67 4.17 4.51 4.81
Per capita GDP 3.78 2.55 3.18 3.17
Per capita labor input 1.14 1.12 0.64 1.00
Total factor productivity 0.17 -0.31 2.05 0.48
Per labor physical capital 5.87 3.15 0.01 3.34
Education/human capital 0.21 0.79 0.80 0.58
Republic of Korea
Aggregate GDP 8.96 5.34 3.98 6.33
Per capita GDP 7.78 4.46 3.55 5.46
Per capita labor input 1.25 0.76 0.59 0.90
Total factor productivity 3.04 -0.04 1.12 1.40
Per labor physical capital 7.46 7.31 3.62 6.41
Education/human capital 0.84 1.37 0.65 0.99
Malaysia
Aggregate GDP 5.86 7.41 5.18 6.26
Per capita GDP 3.45 5.21 3.32 4.07
Per capita labor input 0.68 0.77 0.48 0.66

Total factor productivity 0.29 1.10 1.84 0.99
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Table 3.2 (continued)

1981-1990  1991-2000 2001-2007 1981-2007

Malaysia
Per labor physical capital 4.68 5.81 1.18 4.19
Education/human capital 1.02 1.70 0.89 1.24
Pakistan
Aggregate GDP 5.99 3.50 6.16 5.11
Per capita GDP 3.03 1.06 4.08 2.57
Per capita labor input -0.12 0.49 1.50 0.53
Total factor productivity 1.84 -0.35 1.63 0.97
Per labor physical capital 2.37 1.12 0.12 1.33
Education/human capital 0.61 0.77 1.50 0.90
Philippines
Aggregate GDP 2.02 3.77 4.85 3.40
Per capita GDP -0.43 1.55 2.74 1.12
Per capita labor input 0.42 0.48 0.35 0.42
Total factor productivity -1.26 0.42 1.98 0.20
Per labor physical capital 0.02 0.68 0.18 0.31
Education/human capital 0.67 0.65 0.56 0.63
Singapore
Aggregate GDP 7.03 7.84 5.02 6.81
Per capita GDP 4.70 5.03 3.30 4.46
Per capita labor input 0.98 0.04 0.58 0.53
Total factor productivity 1.49 2.64 1.90 2.02
Per labor physical capital 3.91 4.12 0.90 3.21
Education/human capital 1.11 1.16 0.76 1.04
Taipei, China
Aggregate GDP 7.61 6.38 3.70 6.14
Per capita GDP 6.25 5.48 3.25 5.19
Per capita labor input 1.02 0.60 0.85 0.82
Total factor productivity 2.47 1.28 0.49 1.52
Per labor physical capital 5.52 7.40 2.99 5.56
Education/human capital 0.91 1.06 1.18 1.03
Thailand
Aggregate GDP 7.53 3.81 4.82 5.45
Per capita GDP 5.93 2.67 4.10 4.25
Per capita labor input 1.43 —-0.30 0.49 0.54
Total factor productivity 2.40 0.04 2.61 1.58
Per labor physical capital 4.04 6.47 0.81 4.10
Education/human capital 0.81 0.56 1.12 0.80
Viet Nam
Aggregate GDP 5.69 6.45 7.38 6.41

Per capita GDP 3.44 4.84 6.30 4.70
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Table 3.2 (continued)

1981-1990  1991-2000 2001-2007  1981-2007

Viet Nam
Per capita labor input 0.50 0.38 1.00 0.58
Total factor productivity 2.95 0.38 1.39 1.60
Per labor physical capital 1.35 9.04 8.23 5.98
Education/human capital -0.92 0.77 1.04 0.22

Note: Reported here are annual average growth rates. The labor share is set at 0.6 for all
economies.

Source:  Authors’ calculations.

Again, it is worth repeating that our variable of interest is per capita
GDP, not per labor GDP. The growth rate of per capita GDP steadily
decreased in the Republic of Korea and Taipei,China, both of which are
maturing, high-income economies, while the growth rates in the PRC and
Viet Nam — two fast-growing economies at much lower income levels —
accelerated from 1981 to 2007. The growth rate of per capita GDP from
2001 to 2007 was lower than that for the entire sample period in the
Republic of Korea, Malaysia, Singapore, Taipei,China, and Thailand.
The average growth rate of per capita labor input was higher than 0.5
percent from 1981 to 2007 in Indonesia, the Republic of Korea, Malaysia,
Pakistan, Singapore, Taipei,China, Thailand, and Viet Nam, but it is
likely that this trend will be reversed as the populations age.

Figure 3.4 shows the relative contributions of per capita labor input,
TFP, per capita physical capital, and education to the growth rate of per
capita GDP. Our results indicated that in most countries, per capita physi-
cal capital has played a major role in economic growth, which is consistent
with the results of most existing studies and with the widespread percep-
tion that high investment rates contributed substantially to developing
Asia’s growth by rapidly augmenting the physical capital stock and hence
productive capacity. At the same time, TFP growth also played a key
role. This suggests that changes in technical efficiency along with techni-
cal progress made a substantial contribution to the region’s economic
growth. In the case of the PRC, in fact, growth in TFP contributed more
to economic growth than capital accumulation. For the region as a whole,
labor inputs and education accounted for only a relatively small share of
growth.
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Figure 3.4  Contribution to per capita GDP growth from 1981 to 2007 in
12 Asian economies

4. THE IMPACT OF DEMOGRAPHIC CHANGE ON
DEVELOPING ASIA’S ECONOMIC GROWTH

We estimated the effects of the old-age dependency and youth ratios on
four sources of growth in the 12 economies: labor force participation,
TFP, the capital to labor ratio, and the saving rate. More precisely, we
measured the impact of aging on the growth rate of per capita GDP
(= Y/P) based on equation (3.2)":

Y L K
Aln <P) ~ Aln <P> £ AIn(4) + = Aln <L) " D)

Suppose the growth rate of per capita GDP changed. According to
equation (3.2)', this means that there were changes in any of the four
components on the right-hand side. It is reasonable to expect that the four
components are simultaneously determined, so although it would be best
to form a system of four equations, it would be too complicated. To sim-
plify the analysis, we assumed that the first and the last terms, labor force
participation and education, were independently determined. We assumed
that the labor participation rate was determined primarily by the level of
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Table 3.3 Impact on aging of the growth rate of labor force participation

[1] 2]

Random Effects Fixed Effects
Old-age dependency —0.056%** —0.068**
[0.008] [0.028]
Youth dependency —0.003 —0.016%*
[0.003] [0.007]
Per capita GDP 0.010%** 0.003
[0.004] [0.011]
Per capita GDP? —0.000%* 0
[0.000] [0.001]
Observations 514 514
R-squared 0.32 0.125

Notes:
Both dependent and explanatory variables are ten-year averages.
** Significant at 0.05 and *** significant at 0.01 using a two-tailed test.

Source:  Authors’ calculations.

per capita GDP and by demographic factors. The results of the regression
analysis are reported in Table 3.3.

The dependent variable is the growth rate of the per capita labor force,
that is, the labor force divided by the total population. The independent
variables are old-age dependency, youth dependency, per capita GDP
and per capita GDP squared. We included the squared term to capture
possible non-linear effects. Both dependent and explanatory variables are
ten-year average values.

Table 3.3 includes results for both random effects and fixed effects. The
old-age dependency ratio is highly significant in both results, while the
youth dependency ratio is significant only in the fixed-effects regression.
As expected, both coefficients are negative. The coefficient indicates that
if the old-age dependency ratio increased by 10 percent, the growth rate
of per capita labor would decrease either by 0.56 percent (random effects)
or by 0.68 percent (fixed effects). This effect is expected to persist for ten
years. Thus, as expected, our results indicate that demographic change has
a significant impact on labor force participation.

In addition to labor force participation — the first term — we also
assumed education and human capital — the last term — was independently
determined. To calculate it, we used the projections made by Lee and
Francisco (2010) (Table 3.4). Intuitively, the first and the last terms cannot
increase or decrease forever because there are limits to their values. For
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Table 3.4 Estimation results

97

(1]

(2]

Total Factor Productivity (TFP) growth
Initial TFP

Initial life expectancy

Years of schooling

Initial population

Research and development stock growth
Old-age dependency

Youth dependency

K/L growth
Initial per labor physical capital

Initial TFP

Growth rate of TFP
Growth rate of population
Saving rate

Openness

Property rights

Old-age dependency

Youth dependency

Saving rate
Life expectancy

Elderly participation

GDP growth

—0.020%**
[0.003]
0.050%**
[0.012]
0
[0.001]
0.001%*
[0.001]
0.064%*
[0.020]

—0.023%*
[0.003]
0.022%**
[0.006]
0.680%**
[0.240]

~0.447*
[0.254]
0.122%%
[0.025]
0
[0.003]
0.000%*
[0.000]

0.001
[0.002]
0.268%%*
[0.060]
24795
[0.786]

—0.018%#*
[0.003]
~0.006
[0.015]
0
[0.001]
0
[0.001]
0.031
[0.021]
~0.068%*
[0.024]
~0.061%**
[0.011]

—0.027%%*
[0.003]
0.01
[0.009]

~0.046
[0.570]

0.141%%x
[0.030]
0
[0.003]
0.000%%*
[0.000]
0.062
[0.059]
—0.044
[0.049]

0.003*
[0.002]
0.261 %%
[0.060]
2.619%#*
[0.838]
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Table 3.4 (continued)

[1] (2]

Saving rate

Initial per capita GDP 0.109%*** 0.109%***
[0.018] [0.018]
Old-age dependency —0.638*** —0.597***
[0.154] [0.160]
Youth dependency —0.204%** —0.199*
[0.107] [0.113]
Observations 170 170

Notes: Column 1 is a replication of the estimation made by Lee and Hong (2010). Column
2 includes demographic variables (old-age dependency and youth dependency ratios) as
explanatory variables in all three equations.

K/L = aggregate physical capital/labor force.

Source:  Authors’ calculations.

example, the labor force participation rate cannot decrease to zero. Hence
the impact, if any, should be temporary. For the second and third terms
— TFP and physical capital per labor — we followed the growth projection
framework of Lee and Hong (2010) but considered the impact of demo-
graphic change and quantified its importance.

The system of three equations is

TFP: Aln(4) = f,(Z,) (3.6)

Physical capital per labor: Aln(k,) = f,(S, Z,,) (3.7)
, Y,

Saving rate: S, = f;| Aln P ,Z, (3.8)

where k, is physical capital per labor (=K/L,) and S, is the saving rate at
time ¢. Furthermore, Z,,, Z,, and Z, are exogenous variables affecting
Aln(4,), Aln(k,) and S,, respectively. We added equation (3.8) for the saving
rate because it influences physical capital per labor. Originally equations
(3.6), (3.7) and (3.8) were derived from Park (2010), Shioji and Vu (2011)
and Horioka and Terada-Hagiwara (2010), respectively. Lee and Hong
(2010) combine these three to form a system of equations.
When you plug (3.3) into (3.8), it becomes:

S, =f(n(4) + =Alnk) + (1 — «)Aln(h),Z,)  (3.8)
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where we explicitly included the time subscript and utilized the fact that
k,= K/L,.

Now equations (3.6), (3.7) and (3.8)’ form a three-equation system with
three endogenous variables:

In(4,), Aln(k,) and S..

All other variables including Aln(%,) were considered as exogenous.
Lee and Hong (2010) included the following exogenous variables:

Z, = (In(4,_), In(Life,_,),h, In(pop,_,),ARND),) (3.9)

Z, = (k,_,AIn(4,_,), In(4,_)), In (pop,_,), open,, propright,)
(3.10)

Z., = (Life, Old,, Young, In (y),Aln (y),labor_p65)  (3.11)

where Life, = life expectancy at ¢, pop,_, = population at ¢t — 1, ARND, =
growth rate of research and development, open, = a measure of open-
ness, (exports+imports)/GDP, propright, = the Heritage Foundation’s
Property Rights Index, Old, = the old-age dependency ratio defined as
the population aged 65 and older divided by the population aged 15-64,
Young, = youth dependency ratio defined as the population aged 14 and
under divided by the population aged 15-64, labor_p65, = the labor force
participation rate of elderly people.

A major departure from Lee and Hong (2010) is that we included the
demographic variables old-age and youth dependency ratios in either Z ,, or
Z,,and reported the results when the demographic variables were included
in both Z ,, and Z,,. The data sources for our variables were as follows: (i)
The World Bank’s World Development Indicators (WDI) (World Bank,
2010, accessed 5 April 2011) for old-age and youth dependency ratios
except for Taipei,China, for which we relied on the Council for Economic
Planning and Development (2010, accessed 5 April 2011); (i1) Penn World
Table 6.3 (Heston et al., 2009) for the saving rate (S/Y=(Y—C—G)/Y); (iii)
WDI (2010) for life expectancy; (iv) Lee and Hong (2010) for research and
development; (v) Penn World Table 3.1 (Heston et al., 2009) for openness;
(vi) The Heritage Foundation for property rights (2011, accessed 5 April
2011), and the International Labour Organization’s LABORSTA data-
base (ILO, 2010, accessed 15 March 2011) for labor force participation
and the labor force participation rate of the elderly.

Column 1 in Table 3.4 replicates the analysis of Lee and Hong
(2010), and the results are reasonably similar. Column 2 is the result of



100 Aging, economic growth, and old-age security in Asia

the regression when we included the demographic factors (the old-age
and youth dependency ratios). We excluded population growth from
the explanatory variables in Column 2 when the dependent variable
was per capita physical capital since other demographic factors were
already included. Our variables of interest are the old-age and youth
dependency ratios since we are interested in the impact of demographic
change on the different sources of economic growth. Both demographic
variables have a negative effect on TFP growth. This implies that the
age structure of the labor forces affects labor productivity and the pro-
ductivity of all productive inputs. On the other hand, neither the old-age
nor the youth dependency ratio was significant for capital accumulation.
Therefore, demographic change does not seem to have a direct effect
on investment. At the same time, the saving rate had a positive and
highly significant effect on capital accumulation, and both the old-age
and youth dependency ratios had a negative effect on the saving rate.
Therefore, although demographic change does not exert a direct effect
on capital accumulation, it does so indirectly through its negative effect
on the saving rate.

5. PROJECTIONS OF THE IMPACT OF
DEMOGRAPHIC CHANGE

We used the regression estimates in section 4 to make projections about
the impact of demographic change on the future economic growth of
the sample. More precisely, we projected the impact of the old-age and
youth dependency ratios on the change in the future growth rate of
per capita GDP. There are three channels through which demographic
change affects growth: (i) per capita labor force; (i1) TFP; and (iii)
capital accumulation.? The third channel is further divided into direct
impact and indirect impact through the saving rate. To simplify the
analysis, we assumed that the 2001-2010 averages were the same as
those for 2001-2007. Table 3.5 reports the projections for 2011-2020
and for 2021-2030.

The following example will help to illustrate how we can interpret the
projections in Table 3.5. According to Table 3.1, the youth and old-age
dependency ratios in the PRC are expected to change from 0.328 to 0.273
and from 0.106 to 0.137 respectively from 2001 to 2020. The fixed-effects
regression estimates in Table 3.3 imply that the change in the youth
dependency ratio will increase the growth rate of the per capita labor
force by 0.087 percent while the change in the old-age dependency ratio
will reduce it by 0.209 percent. The estimates in the first panel of Table
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3.4 imply that the impact of changes in the youth and old-age dependency
ratios on the TFP growth rate would be 0.334 percent and —0.208 percent,
respectively. In order to understand how the changes affect the growth
rate of physical capital per labor, we relied on the reduced form equa-
tions converted from the estimates in the second and third panels in Table
3.5. According to those equations, the youth dependency ratio directly
increases the growth rate of physical capital per labor by 0.112 percent and
increases it indirectly through the saving rate by 0.072 percent. The old-
age dependency ratio directly increases the growth rate of physical capital
per labor by 0.089 percent but indirectly reduces it through the saving rate
by 0.121 percent.

Combining the three channels, the collective impact of the change in the
youth dependency ratio is to increase the PRC’s growth rate of per capita
GDP by 0.605 percent, while the total impact of the change in the old-age
dependency ratio is to decrease it by 0.449 percent. Overall, demographic
change raises the growth rate of per capita GDP by 0.156 percent. In
the decade 2021-2030, the PRC’s youth dependency ratio is expected to
decrease further to 0.260 and the old-age dependency ratio is expected to
increase further to 0.200 (Table 3.1). The three channels indicate that the
change in the youth ratio will increase the growth rate of per capita GDP
by 0.148 percent and the change in the old-age ratio will decrease it by
0.933 percent. Overall the demographic changes are expected to decrease
the growth rate of per capita GDP by 0.785 percent. We repeated the exer-
cise for the rest of the sample. As in the PRC, the youth dependency ratio
exerted a positive effect on economic growth while the old-age dependency
ratio exerted a negative effect.

Table 3.5 reveals a great deal of diversity among the 12 economies with
respect to the size and timing of demographic effects on economic growth.
In Hong Kong, China, the Republic of Korea, and Singapore where
population aging is well under way, demography will already have a nega-
tive impact on growth in 2011-2020, that is, they will pay a demographic
tax rather than earn a demographic dividend in the immediate future. In
the PRC, Taipei,China, Thailand and Viet Nam, where aging began at a
later stage, demographic impacts will still be positive from 2011 to 2020
but will turn negative in 2021-2030. India, Indonesia, Malaysia, Pakistan
and the Philippines will continue to reap a demographic dividend in
2021-2030; however, even in those youthful economies the dividend will
be visibly smaller in 2021-2030 relative to 2011-2020. All in all, our pro-
jections resoundingly supported the popular belief that the contribution
of demography to developing Asia’s growth is set to decline substantially
as the region ages.
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6. QUANTITATIVE ESTIMATES OF PAST
DEMOGRAPHIC DIVIDENDS

We used the same regression estimates in section 4 but combined them
with actual changes in the old-age and youth dependency ratios to quan-
titatively estimate the size of the demographic dividend in the sample in
the decades 1981-1990, 1991-2000 and 2001-2010. Quantitative estimates
of past demographic dividends are useful for comparative purposes and
provide a better perspective on estimates of future dividends.

In contrast to the projections in Table 3.5, Table 3.6 shows that all
developing economies in Asia earned a demographic dividend in the past.
This was true even for those that according to Table 3.5 will begin to pay
a demographic tax in the immediate future. For example, in 1981-1990 in
the Republic of Korea, the collective impact of the change in the youth
ratio was to raise the annual growth rate of per capita GDP by 2.196
percent, while the collective impact of the change in the old-age dependency
ratio was to reduce the growth rate by 0.094 percent. Overall, therefore,
demographic change raised the Republic of Korea’s annual growth rate
of per capita GDP in 1981-1990 by 2.102 percent. The Republic of Korea
reaped a reduced but still sizable demographic dividend of 1.133 percent
in 1991-2000, but the dividend disappeared in 2001-2010. These estimates
resoundingly confirm the notion that economic growth in developing Asia
benefited substantially from favorable demographic trends in the past.

7. CONCLUSIONS

While developing Asia is following in the demographic footsteps of the
advanced economies, the sheer speed and scale of the transition make
preparing for a grayer future all the more challenging and complex as the
transition to an older population will deprive the region of one of the main
drivers of its past economic success. According to Bloom et al. (2011),
favorable demographics can explain much of East Asia’s spectacular
economic growth in the second half of the twentieth century. The rapid
declines in infant and child mortality that began in the late 1940s triggered
a fall in birth rates from 40 births per 1000 in 1950 to 20 per 1000 by 1980.
The lag between mortality and fertility declines gave rise to a baby boom
generation that was larger than the cohorts that preceded and followed it.
When the baby boomers reached working age, both the saving rate and the
size of the labor force shot up. Bloom et al. (2000) found that this demo-
graphic dividend accounted for up to 33 percent of East Asia’s economic
miracle between 1965 and 1990.
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Our central objective was to project the impact of demographic change
on economic growth from 2011 to 2030 in the 12 developing Asian econo-
mies that collectively make up the bulk of the region’s population and
output. Our projections indicate that the region’s demographic transi-
tion will have a substantial effect on its economic growth in the next two
decades; in fact, the demographic dividend that drove economic growth
in the past will turn into a demographic tax that will subtract from it. The
magnitude and timing of the transition from dividend to tax will differ
from economy to economy, but the positive impact of demography on
economic growth will weaken across the region even in youthful econo-
mies where the demographic dividend will persist in 2021-2030. Our pro-
jections support the notion that a primary means of sustaining economic
growth in the sample in the future will be successful adaptations to rapidly
changing population structures.

Aging populations pose a number of difficult policy challenges for devel-
oping Asian nations; the unprecedented nature of their transition means
that the earlier experiences of the advanced economies can provide at best
only limited guidance. Although the need to prepare for older populations
is greatest where aging is most advanced, youthful economies should take
advantage of their larger window of opportunity to prepare also. Just
as reaping the demographic dividend requires appropriate institutions
and policies, so does managing the impending demographic transition.
Working longer and encouraging more women to participate in the labor
force can mitigate the negative impact of aging on growth. Therefore, to
the extent that governments implement policy reforms that bring about
those responses — more and better childcare and raising the legal retire-
ment age — our projections overestimate the demographic effects. In
this context, a particularly challenging issue for policymakers will be to
provide adequate income support and healthcare for the elderly without
jeopardizing growth by imposing excessive burdens on the working-age
population.

NOTES

1. Taipei,China is not included in Figures 3.2 and 3.3 due to a lack of United Nations
data.

2. The last time period is 2001-2007 rather than 2001-2010 due to data limitations.

3. The projection of the future labor force is obtained from Kim (2010).
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4. Population aging and aggregate
consumption in developing Asia

Gemma Estrada, Donghyun Park, and
Arief Ramayandi

1. INTRODUCTION

While developing Asia’s financial systems were largely unscathed by the
global financial crisis in 2008 and 2009, its real economies were hit hard
by the deep recession in the European Union (EU) and the United States
(US). Nevertheless, overall developing Asia recovered from the global
crisis with remarkable resilience. The region managed to grow by 6.7
percent in 2008 and 5.9 percent even in 2009 when the world economy as
a whole contracted. Growth has picked up further to 9.0 percent in 2010
and is projected at 7.8 percent in 2011 and 7.7 percent in 2012. Although
these growth rates are below those before the crisis — 9.4 percent in 2006
and 10.1 percent in 2007 (ADB, 2011) — the speed and strength of the
region’s rebound has surpassed all expectations. It was initially driven by
fiscal and monetary stimuli, but subsequently private demand is playing a
bigger role.

It is tempting to view this resilience as evidence of the region’s decou-
pling from the economies of the EU, Japan and the US (G3) as the region
has continued to grow robustly despite their fragile and uncertain recov-
eries. The region’s exports and economic growth did, however, plummet
during the depth of the global crisis, primarily due to severe recessions in
the G3, so the crisis has far-reaching implications for the region’s growth
and development in the medium and long term. The G3 are saddled with
a wide range of structural problems — high household debt and impaired
housing markets — that will weaken their economic growth in the future.
The obvious but troubling medium-term implication is that this weak-
ness will deprive developing Asia of a traditionally important engine for
demand and growth, so it is very much in the region’s interest to achieve a
more even balance between domestic demand and external demand.

Rebalancing ultimately requires robust domestic demand that can come
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from robust consumption, robust investment, or both. Since diminish-
ing marginal returns on capital eventually set in as an economy’s stock
grows, there is a limit on investment as a source of demand and growth.
Because developing Asia has relied on high saving and high investment
rates to power much of its growth in the past, the scope for investment-led
growth may be quite limited.! In contrast, there is still considerable room
for growth in consumption, especially as the region becomes increasingly
middle income. Large numbers of individuals and households are joining
the middle class and purchasing middle-class goods and services for the
first time. In addition, there is evidence that developing Asia’s large and
persistent current account surplus reflects under-consumption rather than
under-investment (Park and Shin, 2009). Therefore, strengthening domes-
tic consumption will not only promote economic rebalancing but may also
deliver sizable economic gains.

Aggregate consumption and the share of aggregate consumption in
national income depend on a number of factors. Of particular interest for
our purposes are demographic variables, especially the old-age depend-
ency ratio — the share of the elderly in the working-age population. Since
individuals tend to save for retirement when they are working and dissave
for their consumption when they are retired, higher dependency is likely
to increase aggregate private consumption. Furthermore, higher govern-
ment outlays on healthcare and pensions may also boost aggregate public
consumption. This is quite important for developing Asia because the
population in the region as a whole is aging. While some countries are
at a much more advanced stage of population aging than others, there is
nevertheless a clear, region-wide trend toward older populations driven by
falling fertility and rising life expectancy. This transition implies greater
aggregate consumption.

Our central objective was to examine the relationship between demog-
raphy and the share of aggregate consumption in national incomes for a
large cross-section of Asian economies. First, however, to find out whether
older populations led to higher consumption in the past, we examined
trends in the old-age dependency ratio and the share of consumption in
the gross domestic product (GDP) over time and measured the time-series
correlation between the two. Our goal was to estimate the relationship
using a simple econometric model. A positive relationship would bode
well for rebalancing. Just as youthful populations drove the high-saving,
high-investment growth model, older populations that consume more and
save less could lead to more vibrant domestic demand and to more bal-
anced economies.
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2. REVIEW OF LITERATURE

The economic lifecycle theory suggests that individuals tend to smooth
out consumption over their lifetimes. People tend to accumulate savings
during the productive working ages and dissave during the early and later
stages of life. Higher percentages of young (aged 0-14) and elderly (aged
65 and older) people relative to those of working age (15-64) — the youth
and old-age dependency ratios — are associated with lower aggregate
saving rates since those age groups are not generally economically active.

There is a vast amount of literature investigating the economic impli-
cations of a changing demographic structure, and many studies have
examined how demographic factors affect economic growth and saving.
Age distribution has been found to be an important variable in explaining
variations in economic growth across countries and over time. Based on
a sample of 78 countries, Bloom and Williamson (1998) found that age
distribution rather than population growth was the primary demographic
determinant of economic growth though its effects were temporary and
depended on the stage of the demographic transition. In the early stage,
per capita income growth is reduced by youth dependency and by small
cohorts of working-age adults. This stage is followed by a demographic
dividend in which youth dependency decreases and the working-age
population increases. Later, the favorable impact on economic growth
diminishes as the share of the elderly rises and the demographic dividend
dissipates. When the growth rate of the economically active population
exceeds that of the population, per capita GDP grows. Conversely, if the
dependent population grows faster than the overall population, then
the model predicts lower economic growth. They found, however, that
the effect of an elderly population on economic growth was positive but
insignificant, which they attributed in part to the smaller percentage of
elderly relative to young people. In other words, the impact of the young
population tended to dominate.

Other studies have also looked at the impact of population age structure
on aggregate saving to better understand the macroeconomic implications
of the demographic transition. In general, these studies support the lifecy-
cle hypothesis and conclude that a higher proportion of young people and
the elderly tend to decrease the aggregate saving rate. One of the earliest
studies to test this relationship was done by Leff (1969) who found that the
old-age and youth dependency ratios taken separately and combined had
a significant negative influence on the saving rate. He tested this relation-
ship in 74 countries and again after disaggregating them into developed
or underdeveloped. While Adams (1971), Goldberger (1973), and Ram
(1982) have questioned the robustness of Leff’s findings, subsequent
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studies have supported the inverse association between dependency ratios
and saving rates.

Kelley and Schmidt (1996) applied the Leff model to a data set of 88
countries to estimate the impact of dependency ratios on saving in the
1960s, 1970s, and 1980s. They found that dependency reduced saving in
the 1980s but that the impact was small and not statistically significant in
the 1960s and 1970s, suggesting change over time. Higgins and Williamson
(1997) estimated the relationship between the youth and old-age depend-
ency ratios and national saving in some Asian countries and found that
higher dependency ratios tended to decrease saving rates. Higgins (1998)
studied 100 countries and also found a negative relationship between
dependency and saving rates. He noted, however, that the negative asso-
ciation between the old-age dependency ratio and saving did not necessar-
ily indicate that elderly households were drawing down on their assets to
finance consumption as it could be due to the growing aggregate burden
of supporting the elderly.

Bloom et al. (2003) also confirmed the negative relationship between
saving and dependency ratios. In their empirical model, they included both
age structure and life expectancy to examine the impact of these variables
on saving rates and showed theoretically that the pure effect of longer life
expectancy was to increase saving rates. Longer life expectancy increases
the optimal length of working life but not enough to offset the greater need
for retirement income, so the saving rate has to rise. However, since longer
life expectancy may be associated with better health and higher productiv-
ity, its impact on saving may be ambiguous. To analyze the separate effect
of longer life expectancy on saving, they studied 68 countries from 1960
to 1994 and found that both life expectancy and age structure were sig-
nificant determinants of saving rates: longer life expectancy had a positive
effect and the dependency ratios had a negative effect.

In a subsequent study, Bloom et al. (2007) also incorporated the impact
of both life expectancy and old-age dependency in their model. They
explored the hypothesis that the effect of life expectancy on national
saving rates depends on the nature of the social security system and found
that an increase in life expectancy increased saving when the system pro-
vided universal pensions and strong incentives to retire, but that the effect
dissipated with pay-as-you-go systems and high replacement rates. As in
other studies, they found that an increase in the old-age dependency ratio
was linked to lower saving rates.

Lifecycle theory predictions of the effects of age structure on saving
thus seem to be very well supported. At the macro level, higher old-age
dependency ratios tend to reduce saving rates since older individuals
dissave or save less to finance consumption. Population aging, therefore,
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affects economic growth through at least two channels: it reduces the size
of working-age cohorts and it reduces the saving rate and hence the invest-
ment rate.

3. TRENDS IN AGING AND CONSUMPTION
PATTERNS IN ASIA

Since older populations are associated with lower saving rates, there
should be a positive relationship between population aging and aggregate
consumption rates because savings represent income that is not consumed.
It is now widely accepted that if Asian economies were to consume a higher
share of their output, it would significantly help to address global imbal-
ances. In this context, understanding the effects of population aging on
consumption in Asia may provide valuable policy insights. For example,
if the old-age dependency ratio has a strong positive effect on consump-
tion, then to some extent population aging will naturally and gradually
promote domestic demand and hence rebalancing. On the other hand, if
the ratio does not have a perceptible effect on consumption, the need for
policies that promote rebalancing will be greater.

Figure 4.1 charts the old-age dependency ratio in ten Asian economies
between 1980 and 2008 and shows that the ratio has risen steadily and
more rapidly in the newly-industrializing economies (NIEs) of Hong
Kong, China; Republic of Korea; Singapore, and Taipei,China than it has
in the People’s Republic of China (PRC), India, Indonesia, Malaysia, the
Philippines and Thailand, and that the old-age dependency ratios in the
latter group in recent years have been close to those of the NIEs 25 years
ago, that is, between 5 and 10 percent.

Figure 4.2 shows trends in the share of consumption in GDP. In
Hong Kong, China, the Republic of Korea, and Taipei,China, the rates
fell between 1980 and 1990 but increased slightly after that, while in
Singapore, consumption has been erratic, with visible declines in the early
1980s, between the late 1980s and 1990s, and again in recent years.

Consumption patterns have also varied among the less developed
economies. Rates in the PRC and India have steadily declined since 1980
while in the Philippines they have generally increased. In both Malaysia
and Thailand, consumption declined in the 1980s and 1990s but began to
rise at the turn of the century.

Figure 4.3 shows the trends in both aging and consumption for each
economy. In Hong Kong, China, the Philippines, and Taipei,China, the
old-age ratio and share of consumption in GDP have been gradually rising
since the 1980s, but there was no discernible positive association between
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Figure 4.1 Old-age dependency ratios for ten Asian developing economies

from 1980 to 2008
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Figure 4.2 Share of consumption in gross domestic product for ten Asian
developing economies from 1980 to 2008
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Figure 4.3  Aging and consumption for ten Asian developing economies
from 1980 to 2008

aging and consumption in the other economies. We further checked for
an overall correlation between consumption and the old-age dependency
ratios in the ten economies from 1980 to 2008, and found that it was nega-
tive in five and positive in five, but relatively low (Table 4.1). A time-series
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Figure 4.3 (continued)

correlation, for each economy for the whole sample period found strong
negative correlations for the PRC and India and a strong positive correla-
tion for Taipei,China. Singapore and Thailand also had negative correla-
tions, although weaker than those for the PRC and India. Overall, our
results cast doubt on the robustness of a positive link between aging and
consumption in developing Asia, so we performed a more formal, econo-
metric analysis of this relationship.

4. ECONOMETRIC ANALYSIS

To examine the link between age structure and consumption more for-
mally, we analyzed data from the World Bank’s World Development
Indicators (WDI) online database from 153 countries averaged over
the decade 1998-2007. The time period was relatively short, but the use
of more recent data allowed us to include more economies. We used a
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Table 4.1 Correlation between old-age dependency ratio and share of
consumption in gross domestic product for ten Asian developing
economies, 1980-2008

Economy 1980-2008
China, People’s Rep. of —-0.84
India —-0.88
Hong Kong, China 0.39
Korea, Rep. of 0.01
Singapore -0.42
Taipei,China 0.71
Indonesia 0.33
Malaysia -0.02
Philippines 0.37
Thailand —-0.40
All 10 Asian economies —0.24¢
Developing Asia? —0.38¢
Non-developing Asia® —0.26°
All economies =0.20¢
Notes:

a. Covers 16 economies.
b. Covers 90 economies.
c. Correlations are significant at 1% level.

Source:  Authors’ calculations based on World Bank (2010), accessed 1 June 2011.

cross-section regression analysis to explore variations between econo-
mies rather than the changes in a given economy captured by panel
econometric techniques. As Higgins (1998) points out, differences in
age distributions among countries tend to be more visible than changes
within a country. For example, in 2007 the old-age dependency ratio in
the Republic of Korea was 13.9 percent, compared with 6.4 percent in
the Philippines, but changes in their elderly populations over time were
not that pronounced. Between 2002 and 2007, the elderly population
increased by 2.6 percent in the Republic of Korea and by 0.5 percent in
the Philippines (World Bank, 2010).

4.1 Framework and Data
We did a regression analysis on the average share of consumption in GDP

(CIY) over 1998-2007 by controlling for a set of determinants. Although
we were mainly interested in the link between population aging and
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consumption, we included a set of additional, standard control variables
to minimize misspecification. The basic model is as follows:

C Y
?:a+B1D0+BzD}v+B3F+B4P + €

The dependent variable (C/Y) is the share of total consumption in GDP.
We included both the youth and old-age dependency ratios in the model (
D, and D,, respectively). D, our proxy for an aging population, was com-
puted as the decade-long average of the ratio of people older than 64 to the
working-age population aged 15-64. D, refers to the decade-long average
of the ratio of people younger than 15 to the working-age population.

Real GDP per capita (Y/P) was included as a control variable. As
this variable is averaged over a relatively long period of time, it can be a
proxy for permanent income and is often used to analyze the consumption
smoothing hypothesis. This variable can have both income and substitu-
tion effects on consumption (or saving). Therefore, its effect on the con-
sumption rate will depend on which effect dominates. If the income effect
dominates, individuals feel wealthier due to higher permanent incomes and
therefore will prefer leisure to work, will retire earlier, and thus will tend to
save more for retirement. In contrast, if the substitution effect dominates,
higher permanent incomes will induce consumers to work longer, thus
reducing the need to accumulate more savings for retirement (Bloom et al.,
2003). In short, a lower share of consumption in GDP — a high saving rate
—1s associated with the income effect, while a higher consumption rate — a
low saving rate — is associated with the substitution effect.

Another control in the model was population growth (P); its effect on
consumption was ambiguous. On one hand, population growth could
imply a growing youth population, which would lead to increased con-
sumption and lower saving rates. On the other hand, population growth
could also imply a declining elderly population and a rising working popu-
lation that would reduce consumption and increase saving. The first is
the dependency effect and the second is the rate-of-growth effect (Mason,
1988).

Our data set covered 31 developing Asian economies and 122 countries
outside the region. Table 4.2 highlights the differences in consumption
shares and old-age dependency ratios between the Asian economies and
the rest of the sample. To accomplish our main objective, we extended the
basic model to test for a possible difference in the way dependency ratios
affected the rate of consumption in the Asian economies relative to the rest
of the sample.
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Table 4.2 Descriptive statistics

Variable Observations Mean Standard Minimum Maximum
Deviation
Consumption, share 153 80.962 13.115 44.231 112.604
in GDP
Developing Asia 31 77.187  14.605 53.541 112.604
Non-developing 122 81.922  12.594 44.231 108.352
Asia
Old-age dependency 153 11.702 6.992 1.405 28.526
ratio
Developing Asia 31 8.859 3.694 4.049 20.189
Non-developing 122 12.425 7.445 1.405 28.526
Asia
Youth dependency 153 50.511  21.758 21.137 102.975
ratio
GDP per capita, In 153 7.805 1.575 4.478 10.794
Population growth 153 1.322 1.106 -1.512 4.687

Source:  Authors’ estimates.

4.2 Results and Discussion

Tables 4.3a and 4.3b report the results of our regression analysis. All
regressions controlled for both the old-age and youth dependency ratios,
for GDP per capita, and for population growth, but there were some vari-
ations in specifications. For all specifications we found a robust negative
and significant impact of real GDP per capita on the share of consump-
tion, implying that the income effect is at play. This result is consistent
with Bloom et al. (2003), among others, who found a positive link between
real GDP per capita and the gross domestic saving rate. We found that
estimated coefficients of population growth were significant in most speci-
fications and were consistently negative.

Our baseline specification is reported in column (1). The result is perfectly
consistent with the literature on the macroeconomic implications of popu-
lation aging. The control variables explain about 40 percent of the varia-
tions among economies in aggregate consumption shares. The dependency
ratios are associated with greater consumption. By extension, this implies
that the ratios are associated with lower saving rates, a result that is very
much in line with existing studies. Again as in the existing literature, our
results suggest that the effect of the old-age dependency ratio on the share of
aggregate consumption is stronger than that of the youth dependency ratio.
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Table 4.3b  Regression results (dependent variable: share of consumption,
in gross domestic product)

(6) (7 ®)
Old-age dependency ratio 0.885 0.691 0.761
(0.258)*** (0.187)*** (0.193)%**
Youth dependency ratio 0.318 0.225 0.099
(0.139)** (0.114)* (0.111)
GDP per capita, In —3.875 —4.205 —5.589
(1.239)*** (1.097)*** (1.156)***
Population growth -2.572 -1.779 —-0.155
(1.554)* (1.340) (1.351)
Old-age dependency ratio X -1.292 -1.670 —1.893
developing Asia dummy (0.650)** (0.551)*** (0.581)***
Old-age dependency ratio, 0.067 0.091 0.104
squared X developing Asia (0.040)* (0.036)** (0.038)***
dummy
Old-age dependency ratio X —-0.180
aging advanced economy (0.116)
dummy
Constant 89.858 96.984 111.271
(16.170)%** (13.513)%** (13.462)%**
Observations 153 145 133
Adjusted R-squared 0.419 0.422 0.432
Notes:

Robust standard errors in parentheses.
ik <0.01, ** p <0.05, * p<0.1.

Source:  Authors’ estimates.

In short, our results are consistent with those of earlier studies. We
found that population aging tends to increase the aggregate share of con-
sumption and decrease the aggregate saving rate. We also tested for pos-
sible non-linear effects of aging on consumption by adding a squared term
for the old-age dependency ratio to the basic equation. The results are in
column (2); they do not support a non-linear effect.

4.2.1 How different is Asia?

Table 4.1 hints at a possible difference in the way aging is associated with
consumption in Asia compared with the rest of the world. To formally
test for this possibility, we separated out the developing Asian economies
in our sample and tested for a differential effect of aging. The results are



Population aging and aggregate consumption in developing Asia 125

in column (3) of Table 4.3a, and indicate that old-age dependency had
a smaller impact on the region than it did on the rest of the world. This
implies that the effect of population aging on the saving rate is stronger in
Asia than in the rest of the world. The weaker link between aging and con-
sumption in developing Asia may be attributed to the region’s high saving
rate despite rising old-age dependency ratios.

We further extended the model to examine any non-linear effects of
population aging on developing Asia by adding the interaction between
the squared term of the old-age dependency ratio and a developing Asia
dummy. The results in column (4) indicate that the impact of the old-age
dependency ratio on consumption is negative for developing Asian econo-
mies, but after the ratio reaches a certain level, it is positive, as shown in
the significantly positive coefficient of the squared term. This suggests that
up to a certain critical point, a rising share of elderly people in developing
Asia is associated with a falling share of consumption in GDP. Based on
our results, this critical point is at about 5 percent (the ratio of the sum
of the old-age dependency ratio coefficient to twice the coefficient for the
squared old-age dependency ratio for developing Asia). After developing
Asia passes this critical point, however, the relationship changes course,
and the share of consumption increases as the old-age dependency ratio
rises. The threshold at which the impact of the old-age dependency ratio
on the share of consumption in developing Asia is the same as that for the
rest of the world is about 9 percent.

In column (5), we tested for the possibility that the impact of youth
dependency on consumption in developing Asia was different from that in
the rest of the sample. Our result suggests that it is not significantly differ-
ent. As in column (4), the interaction between the term and a developing
Asia dummy was significant. Also, estimates again provide support for the
non-linear effects of the youth dependency ratio in developing Asia.

Thus, although at a certain point the aging population in developing
Asia will increase aggregate consumption, it will do so to a lesser extent
than in the rest of the sample. This further strengthens the case for delib-
erately pursuing policies that promote domestic demand and rebalancing.

4.2.2 TImpact of aging on advanced aging economies and checking for
robustness

In column (6) of Table 4.3b we examined whether the impact of the old-
age dependency ratio on consumption in the 20 high-income Organisation
for Economic Co-operation and Development (OECD) economies in the
upper 80 percent of the old-age dependency ratio was different.2 It is inter-
esting to test for this impact to derive implications for high-income Asian
economies that are reaching advanced stages of aging. Column (6) uses the
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same set of variables as that in column (4) but adds an interaction between
the old-age dependency ratio and a dummy variable for advanced aging
economies. The results indicate that the impact of aging is no different for
these economies than for others.

In columns (7) and (8), we checked the robustness of our results in
column (4) by restricting our set of countries as follows. In column (7),
we dropped eight economies including two in developing Asia that have
consumption shares above 95 percent.? These economies also have con-
sumption shares that are above 100 percent, that is, that exceed their
incomes. In column (8), we included only economies with populations
over 1 million, following Kelley and Schmidt (1996) and Bloom et al.
(2003). Applying this restriction left us with a sample of 133, of which 26
were developing Asian economies.

It is interesting to note that adopting either restriction improves the
fit of our regression analysis. The coefficients of the old-age depend-
ency ratios in columns (7) and (8) are also similar to those in column (4).
Furthermore, the coefficients of the interactive term between the old-age
dependency ratio and the developing Asia dummy are statistically signifi-
cant, and the absolute values of these coefficients are higher than those in
column (4). We again see significant, non-linear effects for the region of
consumption on aging, with estimated thresholds that are slightly higher
than those computed based on column (4). Therefore, our most interest-
ing Asia-specific results — the negative impact of the old-age dependency
ratio on consumption and the non-linear effect of aging — remain robust
and consistent across different specifications. Most significantly, the find-
ings from our regression analysis in columns (7) and (8) reinforced our
central overall finding in column (4): the impact of aging on consumption
in developing Asia is less than in the other economies in the sample.

Why is this true? Aggregate saving in the region has been relatively high,
and so far it does not seem to be influenced by population aging. One poss-
ible explanation lies in the way the elderly population finances consumption
in developing Asia. While the elderly elsewhere in the world tend to rely
more on government transfers, the Asian elderly tend to rely mostly on their
accumulated assets as sources of old-age support (Lee and Mason, 2011).
As a result, the need to prepare for retirement encourages Asians, including
those who are still in their productive years, to save and accumulate assets.

5. CONCLUSIONS AND POLICY IMPLICATIONS

The key to rebalancing Asian economies is stronger domestic demand,
and the key to stronger domestic demand is greater consumption. Existing
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studies examine the impact of demographic variables on the saving rate,
but it is worthwhile to examine their impact on consumption, which has a
more direct effect on rebalancing. Investment can lead domestic demand
and hence rebalancing in only parts of the region, but there is substantial
room for growth in living standards and consumption levels throughout.
A vibrant and sustainable economy ultimately requires healthy levels of
consumption since consumption is the final demand for goods and serv-
ices, whereas investment only adds to productive capacity.

Our preliminary analysis indicated that while population aging is indeed
a region-wide trend, there was no uniform regional pattern of consump-
tion as a share of GDP. Our examination of the correlation between the
old-age dependency ratio and consumption over time in ten major Asian
economies also failed to yield a common pattern. We then examined the
impact of the old-age dependency ratio on the share of aggregate con-
sumption in national income using data from 153 economies controlling
for other variables such as per capita income.

For the complete sample, we found a positive relationship between old-
age dependency and consumption, a result that was consistent with the
findings of other studies, but for the 31 developing Asian countries in the
sample we found evidence of a negative relationship, implying that their
older populations reduce the share of consumption in national income. We
also found a positive relationship above a certain level of the dependency
ratio, though it was weaker for developing Asia than for the rest of the
sample.

There are a number of ways to interpret these results. One is simply that
developing Asia is still relatively youthful despite rapid population aging.
The old-age dependency ratio there is 8.86 percent, which is lower than the
12.43 percent in the rest of the world and the 11.70 percent for the world as
a whole (Table 4.2). Another interpretation is that there could be a thresh-
old old-age dependency ratio below which population aging does not have
a perceptible effect on consumption. In fact, the ratio might be dominated
by the high saving and low consumption of the working-age population,
as seems to be the case in developing Asia. Above the threshold, however,
population aging has a positive effect on consumption. The findings of
Lee and Mason (2011) from household data lend further support to this
interpretation. They found that Asians tend to save for retirement instead
of depending on government transfers or family support.

The most straightforward policy implication of our results is that popu-
lation aging in developing Asia may not contribute significantly to robust
consumption and domestic demand and hence to rebalancing, at least in
economies in the early stages of the demographic transition. The obvious
corollary is that governments must continue to pursue a wide range of



128 Aging, economic growth, and old-age security in Asia

policies that strengthen domestic demand and that promote services and
other sectors geared toward domestic demand, though such policies may
affect the relationship between population aging and aggregate consump-
tion. For example, in the rebalancing debate one of the most widely
touted policy options for strengthening private consumption is to increase
government expenditures on healthcare, education, pensions, and social
protection. The underlying idea is that such spending will mitigate the
need for saving and thus encourage households to spend more. Providing
healthcare and pensions to the elderly will reduce the risks and uncertain-
ties they face, so they will be likely to consume more.

NOTES

—

This is especially true in the absence of productivity growth.

2. Austria, Belgium, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Italy, Japan, Luxembourg, Netherlands, Norway, Portugal, Slovenia, Spain, Sweden,
Switzerland, and United Kingdom.

3. Cape Verde, Comoros, Jordan, Moldova, Serbia, Sierra Leone, Tajikistan, and Tonga.
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5. The economic lifecycle and support
systems in Asia

Sang-Hyop Lee and Andrew Mason

1. INTRODUCTION

Complex systems of institutions and economic mechanisms make the
periods of dependency in the economic lifecycle possible. An under-
standing of the lifecycle and of reallocation systems is fundamental to
understanding the support system in an economy and the consequences
of changes in population age structure. First, countries vary greatly in
per capita economic lifecycles. Second, aggregate profiles vary greatly
as well because population age structures differ. Third, countries vary
greatly in the systems they employ to fund the lifecycle deficit, that
is, their reallocation systems. Our objective is to describe the support
systems in Asia in detail and to highlight the importance of those
support systems for economic growth, fiscal sustainability, and other
policy issues.

The importance of support systems in Asia will increase substantially
in the coming years because population aging is expected to be very
rapid. Since the elderly will live longer and will be healthier, attitudes
and policies about working life and retirement will and must change. Just
working longer will not be sufficient. The current low reliance on public
transfers will allow Asian economies to develop sustainable systems less
encumbered by obligations to current and future generations of elderly
(Mason and Lee, 2011). Keeping publicly funded healthcare for the
elderly at a reasonable level will be crucial to developing sustainable
systems.

The impacts of changing support systems on other means of support
will be significant. Relying heavily on public transfers may reduce reliance
on labor income and reduce saving, but if public transfers are maintained
at low levels and labor income and familial transfers play a limited role in
the future, Asia’s elderly will have to rely on accumulating assets. This will
help to create capital-intensive economies that can maintain standards of
living as other support systems grow slowly or decline.

130
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Table 5.1 Ratio of labor income to per capita consumption of children and
young adults in eight Asian economies in various years

Age Group
0-19 15-19 20-24 25-29
PRC (2002) 0.11 0.25 0.96 1.99
India (2004-05) 0.09 0.24 0.63 1.09
Indonesia (2005) 0.09 0.28 0.65 0.93
Japan (2004) 0.01 0.03 0.50 1.05
Republic of Korea (2000) 0.05 0.14 0.73 1.33
Philippines (1999) 0.07 0.18 0.59 1.03
Taipei,China (1998) 0.03 0.10 0.65 1.30
Thailand (2004) 0.07 0.20 0.65 1.11

Note: These are synthetic cohort values that are calculated using recent data on survival
weights of the United States. Values are the ratio of the sum of per capita labor income at
each single year of age and the sum of per capita consumption at each single year of age
within the age group.

Source:  National Transfer Accounts database, accessed 1 July 2011.

2. LABOR INCOME

The young and the old can be somewhat self-sufficient to the extent that
they work and generate the resources they need to fund their consumption.
For the young, a critical decision is choosing between school and work. By
continuing in school, the young sacrifice current income, but by investing
in human capital, they realize greater incomes in the future. The elderly
may opt for more leisure at the end of life and withdraw from the labor
force. In either case, a longer working life yields greater labor income but
at a cost not captured in standard measures of economic performance.
For the many developing Asian economies that are relatively young, the
transition to the workplace is a critical issue. The workforces of the more
advanced Asian economies, on the other hand, are increasingly older; their
success in dealing with changing age structures will depend more on how
successfully they deal with the transition out of the labor force.
Individuals younger than 20 do not support themselves through their
labor to any significant degree in any of the Asian economies for which
estimates are available, and the labor income of children plays a second-
ary role even in the lower-income countries (Table 5.1). By their late teens
children in the People’s Republic of China (PRC), India, and Indonesia
are funding about 25 percent of their consumption through their labor
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Figure 5.1 Labor income funding consumption by single years of age from
45 to 79 in recent years for eight Asian economies

income, while those living in the Philippines and Thailand are funding
about 20 percent.

The picture changes as they enter their twenties. In Japan, those in their
early twenties contribute the least to their own support, funding only half
of their consumption, but in their late twenties they are funding all of
their consumption through their labor. Individuals in their early twenties
have relatively high labor incomes in the PRC and the Republic of Korea,
but the differences among the other economies are relatively small, with
young adults aged 20-24 funding between 59 percent and 65 percent of
their consumption through their labor income. In the Republic of Korea
and Taipei,China, workers in their late twenties have labor incomes that
exceed their consumption by over 30 percent. Labor income is especially
high relative to consumption among Chinese workers in their twenties, a
feature driven in large part by the high saving rates and low levels of con-
sumption at all ages in the PRC.

Labor income peaks at relatively young ages in the eight Asian econo-
mies in Figure 5.1 and then drops for individuals in their late forties. Note
that this is a cross-sectional profile; longitudinal profiles will peak at a
later age because the cross-sectional profiles shift upward over time. Labor
income is quite high relative to consumption at age 45 in the PRC and
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Japan, but for different reasons. In the PRC, saving rates are very high,
thus labor income is high relative to consumption, which is low at all ages,
while in Japan the seniority-based wage system leads to steady increases in
labor income until relatively late in working life.

In all eight economies, there is a relatively rapid transition to low
incomes at older ages. Labor income drops below consumption at age 55
in Taipei,China followed by the Republic of Korea at 56 and Indonesia
and Thailand at 58. In none do 60-year-olds produce more than they
consume. In general, labor income is more important at older ages in low-
income countries, as discussed in Mason and Lee (2011). Here we see that
Indonesia and the Philippines have high labor incomes at old ages rela-
tive to more advanced Asian countries. This limited time-series evidence
is consistent with the observation that economic growth leads to lower
labor income at older ages. A relatively long time series for Taipei,China
shows a sharp decline in labor income at older ages, bearing out this
generalization.

The low level of labor income at older ages suggests that delaying retire-
ment might provide an important mechanism for reducing old-age depend-
ency in countries that are aging rapidly. Lee and Ogawa (2011) explore this
idea by estimating the effect of delaying retirement on the labor income of
those aged 65-74. The effect is relatively small for many developing Asian
countries because older adults already have relatively high activity rates.
The problem is that their productivity is low, but reducing unused produc-
tive capacity would have little effect. Older workers may have relatively
low earnings because they are employed in low-productivity sectors, or
because they have less education than young workers, or because they
are forced into low-productivity jobs by mandatory retirement provisions
and inflexible labor markets. The key to raising labor income at older ages
in many Asian countries is to improve the productivity of older workers;
reducing impediments to continued employment may also serve to reduce
the dependency of older adults.

3. THE AGE REALLOCATION SYSTEM

Children and the elderly consume more than they produce, so economic
mechanisms are required to shift resources from the surplus working ages
to the deficit ages. The economic system that fulfills this critical need is
called the age reallocation system. It consists of three components: public
transfers, private transfers, and asset-based reallocations. Countries differ
considerably in the ways that they deal with age reallocations, with impor-
tant implications for the effects of population aging on their economies.



134 Aging, economic growth, and old-age security in Asia

Local, regional, and national governments play an important role by
taxing working-age adults and providing benefits to the young and the
old. Education, public pensions, and healthcare are important examples
of public-transfer programs that serve this purpose. Parents and grand-
parents perform a similar role by using their resources to support children,
and to varying degrees, adult children provide for elderly parents. There
are important differences between government transfers and familial trans-
fers, however. Families are informal institutions, and transfers among
members are more or less voluntary, although heavily influenced by social
conventions and deeply ingrained attitudes. Public transfers, in contrast,
are governed by law and are not voluntary. Asset-based reallocations refer
to the flows across ages realized by acquired assets, including debt. Asset-
based reallocations rely on inter-temporal exchanges and are heavily
dependent on well functioning legal institutions and financial markets, but
even in a very traditional setting, individuals can accumulate real assets
that can be relied on later in life. In more contemporary settings, individu-
als can accumulate pension funds or personal saving during their working
years and then rely on asset income or on dissaving those assets during
retirement. Individuals can also borrow to finance their present consump-
tion and reduce consumption in later periods to repay the loans.

The important contribution of the National Transfer Accounts (NTA)
Project was to improve the ability to measure and to understand how
economic resources are reallocated from surplus to deficit ages. The NTA
provide a comprehensive measure that has been lacking, for example by
estimating the extent to which the elderly rely on dissaving and familial
transfers, including intra-household transfers. This feature of the NTA is
very important for studying support systems in Asia where familial trans-
fers are significant. Moreover, the analysis shows how in developed Asian
countries the dependence of the elderly on their children for economic
support is sharply declining. More detailed information on the methodol-
ogy for calculating NTA is available from Mason et al. (2009); from Lee
et al. (2008); or on the project website, www.ntaccounts.org.

The main features of the age reallocation system are illustrated in
Figure 5.2, which reports per capita net economic flows by age in India
in 2004 and 2005. Flows to both children and the elderly are shown to
emphasize that transfers go in both directions — upward to the elderly and
downward to the young. Children depend mostly on a combination of
public and private transfers. The support system for older adults varies
considerably with age in India, as it does in most countries. Those aged 60
and older rely primarily on assets while public transfers are more impor-
tant for the very old. Asset-based reallocations increase abruptly at age
60 because labor income continues to grow until age 60 then drops very
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Figure 5.2 Per capita net flows by age in India in 2004 and 2005

rapidly thereafter. Those younger than age 79 gave more to their descend-
ants than they received, while those in their mid to late eighties and older
relied heavily on their adult children.

Two features of Figure 5.2 are notable. First is the substantial differ-
ence in the composition of transfers to the elderly versus transfers to the
young. Per capita private transfers to the young are much more important
than per capita public transfers. For the old, the opposite is true. The
second feature is the importance of assets for the elderly, as those in their
sixties and seventies rely heavily on them. As we shall see in the following
sections, however, support systems vary considerably from country to
country.

3.1 Support Systems for Children

In countries with relatively young age structures like India, providing for
the material needs of children is a great challenge, especially the needs of
young children who are entirely dependent on others. In developing coun-
tries, the gap between consumption and labor income for children is filled
almost entirely by a combination of public and private transfers.
Although public transfers to children (and to the elderly) are both high
in European economies, the same is not true in Latin America (Figure 5.3).
There, public transfers to the elderly are quite large but public transfers to
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Figure 5.3 Private transfers as a proportion of the lifecycle deficit for
ages 0-19 in Asian and non-Asian economies

children are not. In a few high-income economies outside Asia, net public
transfers to children are larger than net private transfers, that is, the
state bears the cost of children to a greater extent than the family. Two
examples are Hungary and Austria.! In most rich economies, however,
private transfers to children fund more than half of their lifecycle deficit.
In Japan, for example, private transfers cover 52 percent of the cost of
raising a child from birth to age 19.2 In the United States (US), families
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assume 57 percent of the cost of raising children. In the six European
economies in Figure 5.3, private transfers as a percentage of the lifecycle
deficit over the childhood years vary from a low of 40 percent in Hungary
to a high of 64 percent in Spain.

In Latin America and in Asia, Japan aside, families bear a higher share
of the cost of children, and the public sector plays a less important role. In
Taipei,China, private transfers to children are just under 70 percent of the
total resources they require. In India, the private share is the highest, at 83
percent of the total, followed by the Philippines at 82 percent.

Clearly there is a close relationship between development level and
the importance of private transfers (not shown). The simple correlation
between purchasing power parity adjusted per capita income and the
private transfer share is —0.79. An increase in per capita income of $1000 is
associated roughly with a decline in the share of the deficit funded through
private transfers by 0.8 percentage points. The Republic of Korea and the
US have high private transfers relative to the predicted level. Austria and
especially Hungary have low private transfers relative to the predicted
values.

The size of private transfers to children in Asia is potentially impor-
tant for a number of reasons. In some Asian economies, private transfers
seem to be substitutes for public transfers. The per capita consumption of
children in India, Indonesia, and the Philippines, is on the low side relative
to consumption by adults aged 20-64 while in PRC, Republic of Korea,
and Taipei,China, private consumption by children is higher, relative to
consumption by adults, than in any other NTA economy. Moreover, total
consumption by children in these economies tends to be relatively high
compared with others (Tung, 2011).

An interesting possibility is that the high private transfer burden in
Asia may serve to depress childbearing. This may be true, but the simple
correlation between the total fertility rate and the private transfer propor-
tion is positive, that is, high fertility is associated with families bearing a
higher share of the cost of children. Thus, the private cost of children is
particularly high in high fertility countries. Not only do couples have more
children in low-income countries, they receive less help from the public
sector in providing for their children as well .3

3.2 Support Systems for the Elderly

Figure 5.4 shows the relative importance of the three sources of old-
age support — assets, private transfers and public transfers — in Asian,
Latin American, and European economies for which estimates are avail-
able, and in the US. Private and public transfers are measured as net



138 Aging, economic growth, and old-age security in Asia

A Asia @ Europe and USA IND
A
O Latin America
Assets
PHI
/ MEX
]
THA 1/3, USA
23/ X
KOR URY
PN ®spa
A GRI. GER
1/3 TAP Cril &3 BRA
PRC o
A 5
A g
SWE
) . 3 L g
ransters € Public
23 173 transfers

Note:  AUT = Austria; BRA = Brazil; CHL = Chile; PRC = People’s Rep. of China; CRI
= Costa Rica; IND = India; KOR = Rep. of Korea; GER = Germany; HUN = Hungary;
JPN = Japan; MEX = Mexico; PHI = Philippines; SPA = Spain; SVN = Slovenia; SWE

= Sweden; TAP = Taipei,China; THA = Thailand; USA = United States; URY = Uruguay.

Source:  NTA database, accessed 1 July 2011.

Figure 5.4  Support systems for people aged 65 and older in recent years
for 18 national transfer account economies

transfers — transfers received less transfers made — relative to consumption
in excess of labor income for those aged 65 and older. Reliance on assets
is measured as asset-based reallocations, that is, asset income less savings
relative to consumption in excess of labor income for those aged 65 and
older. The lifecycle deficit — consumption less labor income — must equal
net public transfers plus net private transfers plus asset-based realloca-
tions; hence, the three components of the support systems must sum to 1.
The support systems of Asian and other economies around the world
are conveniently represented by the triangular graph in Figure 5.4. Any of
the three vertices of the triangle represents exclusive reliance on one of the
three sources of support, leaving the other two at zero. Along the sides of
the triangle, one source is zero while the other two vary. Movement along
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one of the gridlines implies that one source is constant at 1/3 or 2/3 of the
lifecycle deficit while the other two vary. Some values lie outside, to the
right of the triangle, indicating that net familial transfers to the elderly are
negative, that is, they are giving more to their descendants than they are
receiving from them.

There are interesting regional patterns in the support systems. Familial
transfers for old age are much more significant in Asia than in the other
economies. Familial transfers fund about 45 percent of the lifecycle deficit
for the elderly in Taipei,China, 33 percent in Thailand, and slightly under
20 percent in PRC and Republic of Korea. In Japan and the Philippines,
however, the elderly provide as much support to their children and grand-
children as they receive. India and Indonesia are distinctive in that their
net private transfers are negative for those aged 65 and older.* Net familial
transfers are quite small or negative in Europe, Latin America, and the
US. No estimates are currently available for African countries.

In comparison with Europe and Latin America, the public sector is less
important to the elderly in Asia, except as noted below. In the Philippines
and Thailand, for example, net public transfers are zero — the elderly
pay as much in taxes as they receive in benefits — while in Indonesia, the
elderly pay somewhat more in taxes than they receive in benefits. None of
these economies has large public pension programs or healthcare systems
that target the elderly. In the Republic of Korea and Taipei,China, net
public transfers are funding nearly 33 percent of the lifecycle deficits of the
elderly. Social programs for the elderly are also similar in their net effect to
those found in Mexico or the US, but they are relatively small in compari-
son with programs in Europe and South America. Among the Asian NTA
economies, only Japan has large public transfers. The elderly in PRC and
Japan rely more on public transfers than do the elderly in the US, but less
so than the elderly in many European welfare states.

Assets are an important source of support in all Asian economies except
the PRC and Taipei,China. In Indonesia and the Philippines, the elderly
rely entirely on assets. Certainly some elderly in those countries depend
on familial and public transfers, but as a group net transfers to the elderly
are zero or negative, and asset-based reallocations are equal to or exceed
the lifecycle deficit. Thailand’s elderly also rely heavily on assets. In the
PRC, asset-based reallocations are the lowest among the Asian economies
studied.

Figure 5.4 provides an important summary of support systems for the
elderly, but it masks very important details about the enormous variations
in those systems. Figure 5.5 shows the reallocation system for ages 65 to
84 in eight Asian economies and the US by single year of age. In every
case, people aged 65 are most dependent on asset-based reallocations. As
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Figure 5.5 Support system by single year of age for People aged 65 to 84
in eight Asian economies and the United States
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age increases, the importance of asset-based reallocations declines and is
replaced to varying degrees by public transfers or by familial transfers.
In general, the elderly of Asia rely much more on familial transfers as
age increases; at the oldest ages, familial transfers are quite important
in filling the gap between the lifecycle deficit and decreasing asset-based
reallocation.

The comparison between the Republic of Korea and the US in Panel A
is instructive. In the US, public transfers rise in importance for the older
elderly primarily because of higher levels of publicly funded healthcare.
Net familial transfers to the elderly are quite small and negative at every
age in the US, while in the Republic of Korea, net public transfers do
not increase at all with age. All of the substitution is between asset-based
reallocations and familial transfers. At the oldest ages we even see an
acceleration of this pattern, with both public transfers and asset-based
reallocations declining in favor of familial transfers. The age patterns for
the PRC, India, Indonesia, the Philippines, and Thailand (Panel B) are
very similar to the pattern for the Republic of Korea.

The patterns for Japan and Taipei,China in Panel A are somewhat
distinctive. In both economies, their declines in asset-based reallocations
are matched by a combination of increasing familial transfers and public
transfers. In Taipei,China, the rise in public transfers is more important
among the young elderly, while familial transfers are more important
among the older elderly. In Japan, the increase is fairly evenly balanced
between the two forms of transfers, with a slight shift towards familial
transfers among the elderly in their late seventies.

Decreasing asset-based reallocations for the very old is a common
feature of the support systems in Asia and elsewhere. In most European
countries, the age profiles are similar to the US profile, with asset-based
flows declining in favor of public transfers. Latin American economies
are similar to Asian economies in that asset-based flows decline in favor
of familial transfers. The decline does not, however, appear to be a
consequence of dissaving among the elderly; rather, the very old have
fewer assets because they have transferred assets to their children, or they
have accumulated less over their working lives because the lifetime labor
income of the very old is low relative to the lifetime labor income of the
younger elderly. The latter phenomenon is obviously linked with rapid
growth in income in, for example, the PRC, the Republic of Korea, and
Taipei,China. The PRC is also a special case because many elderly could
not accumulate assets because private ownership was not allowed when
they were young (Mason et al., 2010).

How support systems are likely to change in the future is a very impor-
tant question about which there is relatively limited information. Time



142 Aging, economic growth, and old-age security in Asia

series NTA estimates have been constructed for a few East Asian econo-
mies. In Japan, Republic of Korea, and Taipei,China, the importance of
familial transfers has declined over time. Preliminary estimates based on
more recent data suggest that net familial transfers to the elderly are now
essentially zero in the Republic of Korea. In each of the East Asian econo-
mies, public transfers and asset-based reallocations have increased in
importance as familial transfers have decreased (NTA database, accessed
1 July 2011). The causal mechanisms for these changes are unclear. The
Republic of Korea and Taipei,China have both implemented more gener-
ous public pension programs. As these programs mature, net transfers
to the elderly are likely to rise. In the absence of pension reform, these
programs will be increasingly difficult to sustain in the face of the dramatic
population aging anticipated in East Asia.

4. RELYING ON ASSETS

Assets provide the final backstop for individuals or families mobilizing
resources to fund their needs. At some ages, labor income plus transfers
received are insufficient to fund consumption, and the gap must be filled
by asset income and, if necessary, by accumulating debt or by drawing
down assets. At some ages, labor income plus transfers may exceed con-
sumption plus transfers, and the surplus is saved. The lifecycle deficit —
consumption less labor income — must equal net transfers plus asset-based
reallocations — asset income less savings.

In the conventional lifecycle saving model, asset-based reallocations
follow a simple age pattern: they are negative during the working years
as individuals save some portion of their labor income and are positive in
old age as individuals rely on asset income and draw down their savings to
fund consumption. There are elements of this model that are supported by
NTA estimates. In countries without extensive old-age transfer systems,
the elderly do rely heavily on their assets to support themselves, but the
available evidence from NTA data and from other studies is that the
elderly do not dissave. With minor exceptions, they continue to save and
often at surprisingly high rates. This is true for the elderly in Asia: they are
relying on asset income but are not dissaving to support themselves.

Not all asset flows align with the model. Although some have specu-
lated that the elderly in low-income settings might rely more on familial
transfers than on assets, we do not find this to be the case in Asia. In fact,
asset-based reallocations are particularly important to the elderly in some
low-income Asian countries, for example, India, the Philippines, and
Thailand. Consumption smoothing might also induce young adults whose
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labor income is low relative to their anticipated lifetime labor income to
go into debt to fund their current needs, though constraints on indebted-
ness may limit the extent to which this occurs. Among the Asian NTA
economies we see some evidence of this behavior in Japan and possibly
the Philippines.

Two other features of asset-based flows do not align well with the life-
cycle saving model. First, the model assumes that working-age individuals
accumulate assets by saving labor income. We find, however, that the asset
income of younger adults is far too high to be consistent with exclusive
reliance on the accumulation of labor income. Rather, a large share of
the assets of young adults appears to be inherited or obtained through
other forms of capital transfers. Second, working-age adults rely heavily
on asset income. They may have high labor incomes, but they also have
heavy financial obligations. They have to fund their own consumption,
pay taxes that provide support for children and the elderly, and provide
direct support to their dependent children and their elderly parents.
Labor income is thus not sufficient to meet the financial burdens faced by
working-age adults.

These observations must be tempered with caution because of the dif-
ficulties attached to interpreting age patterns of asset-based flows. First,
asset-based flows occur within households, and there is no method to relia-
bly assign asset income or savings to individuals within households. In the
NTA, assets are assumed to be held by the household head; hence, asset
income and savings are assigned to the age group of the head. Second, all
estimates presented here are cross-sectional. Cross-sectional differences
will reflect basic influences on behavior over the lifecycle but also great
variations in the experiences of different age groups. Rapid economic
growth and radical economic reform are examples of phenomena that can
greatly influence the cross-sectional age pattern of assets and asset income.
Third, asset-based reallocations and savings are balancing items in the
NTA. Estimates are influenced by errors in estimating other NTA compo-
nents, so asset-based reallocations and savings tend to be relatively noisy
measures. For this reason we emphasize broad patterns more than details.
Note that the age profiles of asset income are based directly on household
survey data on property income and flows from owner-occupied housing.
They are not calculated as a residual. The extent to which the elderly rely
on assets therefore varies quite widely across countries.

As shown in Figure 5.4, the elderly in India, Indonesia, the Philippines,
and Thailand, rely very heavily on assets to support their consumption.
In East Asia, assets play a more important role for the elderly in Japan
and the Republic of Korea and are somewhat less important to the elderly
in PRC and Taipei,China. The situation in Asia is in stark contrast with
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that in countries like Austria, Hungary, Slovenia, and Sweden, where the
elderly rely almost exclusively on public transfers and very little on assets
to fund consumption. Although the mix between public and private trans-
fers is very different in East Asia and South America, the share of con-
sumption funded by asset-based reallocations is similar. Mexico is quite
distinctive among Latin American countries, with its heavy emphasis on
assets and low reliance on public transfers to support its elderly.

Another important feature of asset-based reallocations is that in Asian
economies the older elderly rely less on them and more on familial trans-
fers than do the younger elderly (Figure 5.5). This is a very consistent
finding across all Asian economies and is true of most of Latin America as
well. We see a similar pattern to some extent in rich economies, with the
older elderly relying more on public transfers instead of assets primarily
because of the rise in the importance of publicly funded healthcare for
the very old. This does not explain the phenomenon in developing Asian
countries, however. One possible explanation is that the very old are out-
living their resources and are forced to rely on family members. A second
possibility is that the elderly may choose to live with their children because
health problems increase dependency. A third possibility is that the very
old were not able to accumulate wealth because wages were so much lower
during their working years, so they depend more on their children and
less on their own personal resources. This may be particularly true of the
very old in the PRC as they would have been unable to accumulate assets
because their working lives preceded economic reforms.

Figure 5.6 shows per capita private income from assets in seven Asian
economies. The level relative to the mean labor income of persons aged
30-49 varies considerably from economy to economy. Private asset
income is quite high in India and the Philippines and relatively low in the
PRC, and is intermediate in the other four economies shown. By defini-
tion, private asset income is determined by both the value of assets held
and the rates of return. The high asset income in the Philippines is similar
to that in other low- and middle-income economies and may reflect high
rates of return that incorporate risk premiums (Mason et al., 2011).

The age profiles of asset income will also reflect age variations in assets
and rates of return in each economy. Rates of return could decline with
age if older adults opt for low-risk, low-return investments, but there is
little empirical evidence on this point. To the extent that asset owners
expect to bequeath rather than consume their assets, rates of return would
not be expected to decline with age. Our own view is that the age profiles of
private asset income primarily reflect age variations in private assets rather
than age variations in rates of return.

The age pattern of asset income follows the same general pattern in
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Figure 5.6 Per capita private asset income by age in seven Asian
economies

all countries rising from very low levels for young adults, reaching a
peak, and then declining. The age at which the peak occurs, however,
varies enormously. The earliest peaks are found in PRC, Indonesia, and
Taipei,China, while the Republic of Korea and the Philippines have some-
what later peaks. There is a very late peak in Japan.

The rise in asset income is part of the normal accumulation in the life-
cycle. Working-age adults save, they receive bequests and other capital
transfers, and consequently they accumulate assets as they age. Obviously,
if the rate of accumulation is higher, asset income will rise more steeply
as any cohort ages. Because age profiles consist of different age groups
at a point in time, the shape of the profile also depends on differences
in the income histories of those different age groups. In rapidly growing
economies, younger adults will experience much higher earnings at each
age than older adults did. Given accumulation rates, younger cohorts will
have higher asset profiles than older cohorts. The result is a cross-sectional
asset income profile that rises more slowly, peaks at a younger age, and
declines more steeply. The early peak found in a country like the PRC
surely reflects the high rate of income growth over the last three decades.

The decline in asset income could reflect two factors already discussed:
rates of return that decline with age or cohort differences in the lifetime
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earnings. Such a sharp decline could not, however, be explained by
these factors. Drawing down assets in some form must be occurring,
but we found little evidence of dissaving. Another form of drawdown
is through capital transfers. In some societies there are substantial inter
vivos intergenerational asset transfers, often at marriage. They tend to
be poorly measured or not measured at all. To the extent that these
transfers occur within households, they will generally not be measured
in standard surveys. Substantial asset transfers may also occur with
aging. Within households, ownership or control of economic assets may
pass from one generation to the next; the exact timing of such transfers
may be very difficult to pinpoint, but they occur when the position of
household head transfers to a subsequent generation. The decline in
assets in old age due to this mechanism may be real, or it may be an
artifact of the estimation method. There is no clear way to know, given
the information available.

In the lifecycle saving model, the age pattern of saving rates forms
a hump, gradually rising until retirement and then falling. To observe
the consistency of the evidence, we constructed private saving rates in
Figure 5.7, calculated as private savings divided by private primary
income. Private primary income was calculated as labor income plus
private asset income. In general, labor income dominates primary income
at younger ages, while private asset income dominates at older ages.

The age profile of saving rates during the working ages varies consider-
ably from economy to economy. In India, private saving rates are very
high and do not vary much with age. In the PRC, private saving rates
are quite high except for people in their late sixties and seventies. In the
Republic of Korea and Taipei,China, saving rates are much lower than
in the PRC and India until people are in their forties. In Taipei,China,
the saving rate declines for people in their thirties and then rises steeply
beginning in the early forties. The pattern is similar in the Republic of
Korea, but the rise doesn’t begin until around age 50. In Japan and the
Philippines, saving rates are very low and even negative during the twen-
ties and then rise throughout the working ages, though more steeply in the
Philippines than in Japan. The Indonesian pattern is distinctive, showing a
gradual and then a relatively steep decline during the older working ages.

In only two instances do we see a steep decline in saving at old ages:
PRC and Indonesia. In Indonesia, the saving rate is negative at old ages,
while in the PRC it is negative during most of the seventies. In the other
Asian economies, saving rates are generally quite high among the elderly
and are consistently higher than the saving rates during the working ages.
This is true of Japan, Philippines, and Taipei,China. In the Republic of
Korea, we see fluctuations in saving rates with a significant decline after
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Figure 5.7  Private saving as a proportion of private primary income for
persons aged 21 to 90 and older in seven Asian economies

age 80; nevertheless, saving rates are higher at older ages than at working
ages.

The age profiles of saving rates shown here are surprising given the
commonly accepted view that the rates decline and even turn negative at
older ages. There are actually relatively few estimates of the age profiles
of saving, and those available do not support the conventional wisdom.
Attanasio and Szekely (2000) constructed age profiles of household saving
for four developing economies, including Taipei,China and Thailand.
Only in Taipei,China did they find any evidence of a hump in saving, with
the decline coming at a later age than that predicted by the lifecycle saving
model. Deaton and Paxson (2000) also estimated the age profile of saving
for Taipei,China and found that the rate rose steadily with age until the
early sixties and then remained at a high level.

The age pattern found for most Latin American economies for which
we have estimates is similar to what we find in Asia. In Brazil, Chile,
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Cost Rica, and Mexico, saving rates are higher at older ages than they are
during working ages. The picture is a bit more mixed among rich coun-
tries. In a number of European countries for which estimates are available,
private saving rates are quite high at older ages. The US is something of an
exception in that saving rates decline from a peak at age 55 and are quite
low after age 70, nearing zero or negative numbers at some ages.°

5. FISCAL EFFECT OF POPULATION AGE
STRUCTURE

Changes in age structure have a strong effect on public finances due to the
age patterns of public transfer inflows and outflows apparent from the
figures presented above. Miller (2011) calculated the fiscal support ratio
to assess the pressures on fiscal sustainability arising from public trans-
fers. They held age-specific public transfer inflows and outflows constant
while allowing the population age structure to change in accordance with
historical estimates and projections. Table 5.2 shows the evolution of the
fiscal support ratio for eight Asian economies and the US using the age
profiles of public transfers in the NTA data sets. The effective number of
taxpayers is calculated by weighting the population in each year using the
age profile of per capita taxes paid. The effective number of beneficiar-
ies is calculated using per capita benefits in the base year to weight the

Table 5.2 Fiscal support ratios (%5): 1950-2050 in eight Asian economies
and the United States

1950 2010 2020 2030 2050  Year of most
favorable age

structure
PRC 89 100 97 89 82 2012
India 97 100 102 103 102 2028
Indonesia 79 100 106 110 108 2033
Japan 91 100 92 87 74 1976
Philippines 87 100 106 111 116 2050
Republic of Korea 76 100 97 89 80 2008
Taipei,China 68 100 100 94 78 2015
Thailand 66 100 104 104 104 2039
USA 99 100 96 92 89 2006

Note: Recalculated based on Miller (2011).

Source:  NTA database, accessed 1 July 2011.
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population age distribution. The ratio is set to 100 in the base year of 2010
so that all values are expressed relative to the fiscal position in 2010. As
the population age distribution changes, the fiscal support ratio increases
if the effective number of taxpayers rises relative to the effective number
of beneficiaries, and declines if the effective number of taxpayers declines
relative to the effective number of public transfer beneficiaries. The change
in the fiscal support ratio indicates the relative size of the tax hikes or
benefit cuts needed to return to the initial fiscal position.

It is not surprising that the fiscal impact of population aging is projected
to be bigger in Japan than in the other Asian economies. Population aging
combined with the current tax and benefit policies would lead to a 26
percent decline in the fiscal support ratio by 2050 in Japan. Thus, either
taxes must increase, benefits must decrease, deficits must increase, or some
combination of the three must occur. The PRC, Republic of Korea, and
Taipei,China show somewhat smaller fiscal impacts with 18 percent to 22
percent reductions in the fiscal support ratio by 2050. India, Indonesia,
the Philippines, and Thailand are projected to experience an increase in
their fiscal support ratios because net transfers to the elderly are modest or
in some cases negative, and because changes in age structure are partially
concentrated at ages where net transfers are generally negative. For these
four economies, changes in age structure will relax public sector budget
constraints. The danger, of course, is that economies with favorable demo-
graphics will implement generous transfer systems that ultimately prove to
be unsustainable.

Similar projections can be made for each component of public trans-
fer inflows. Table 5.3 projects publicly funded health expenditures. The
assumptions underlying these calculations are similar to the assumptions
made for Table 5.2. The shapes of the age profiles of benefits are fixed
over time, with their levels increasing at the same rate as the gross domes-
tic product (GDP). The values for 2008 are the actual expenditures as a
percentage of GDP for each economy. We use only two sets of profiles
to project the estimates: low-income Asia and high-income Asia. Since
the information on publicly funded expenditures on health is available,
we can derive the benefits as shares of GDP resulting from the change in
population age structure. Since the age profiles of publicly funded health
transfer inflows sharply increase as the population ages, publicly funded
health expenditures increase as the share of elderly in the population rises.
Again, while data on healthcare expenditures are available for most Asian
economies, a direct comparison is not feasible in large part due to different
definitions of expenditures for health. The overall levels and trends within
each economy are, however, comparable.

The tables assume that the shapes of the age profiles of publicly funded



6¢9 8LSC 8CTS 06V 95V ST ISy 8% 9¢¥  09°¢ s LTT ueinyg
Sv'l vel €Tl el'l 0’1 €0l 0’1 10°1 v0'1 (48! ort 8Tl ysope[Suegq
ISy yinog

199 109 8C'S sSv  ¥8EC TLE  9¢C e P8E 9LC ege  eee eury)redre],
oy  60¥ CLE  OFE  90¢C  86C CT6C L6T 90°€ 10°€ e ST BI[OSUO
ey ecy 80V I8¢ [ RIS % SR 1 S 1 ) IS¢ €67C 81'C 'l Jo 'doy ‘ea1oy]
¢ 9¢ec 60¢  ¥8C 09C 9¢CT IST  0ST  S9CT 097 06'c 01T rury) ‘Suoy suoy
eLec  S9¢  Lvye LTCT  SO0T 661  C6'l L8] s0c 81 LLT 6Ll Jo doy s,a1doaq “eury)

DISY 1SV
6e¢c  9l't I6c L9C LvCT &¥C IWT ¥CT LVT  8CT T 09°¢ UeISIIeqz()
'l S vel SI'1 LO'T 90T ¥0'I SO'T LO'T ({4 Ice 981 UB)STUSULYIN,T,
LT ¥9°T TSl vl LET 9T 9¢'l 6’1 LET w0 S6'0  6C1 ueispyife],
SOl 860 <¢60 80 80 S80 ¥80 S80 €80  OLO ¥9°0  ¥8°0 ueisiyed
9°¢  8¢¢ ¢€l'c 06T 9LC <LCc 0LC  ILC  9LT  8ET LOC  96'¢ onqndoy zAS1K3
vLc  9C 8T s 9¢T  Icc  8I'C  8I'C  9TC ST e S6T uelsyyeze’]
6r'e  €I'e 0e  v8C 89T 09C SST  6vC 89T 6l 0C'1 LT0 BIZI00D)
80°1 vO'T 960 680 T80 080 8.0 8,0 T80 880 L80  6¢°1 uelreqiozy
€0C  L6'] 881 SL'1 89°1 €9°1 8T ¥S'1 89°1 87’1 vI'l - 00C BIUSULLY
L9'1 97T 651 81 8T 65T 091 19°1 81 CIC 6CC - ue)SIuLY3)Y

DISY 1S9 4 pUb [D4JU2)

0S0C  0¥0C 0¢0C 0C0C 800C SO0C 000C S661  8O0C SO0C 000C  S661

paroaforg enoY

0§0c-5661
‘1onpo.d d1352ui0p §50.43 Jo 23v1Ud12d SD 24M31pUdXD 2.40IY VY papunf (jonqnd pardaload puv jpnidy  €°¢ 2Iqr

150



€9°¢
99°¢
G801
€8¢
96°S
S0€
1T¢l
€ee

L8¢
(413
1!
€91
€Co
68°C

88°0
99°1
[CA!
¥9°C

§Ce
98°C
44!
SL'T

e
IS¢
Seol
Sv'S
S9°¢
68°C
vl
ere

89°¢
SLe
LET
€51
o
8LC

80
LS'T
11
I$°¢

0C¢
99°C
[t
91

e
gee
9r°0t1
ers
s
SLT
el
96°C

8¢¢
LS'E
Ie1
vl
1T0
Sy4

LLO
Sv'l
i
cee

80°C
8¥'C
€0l
[43!

LO€
e
0C°0I
98'Y
IS
¥9°C
1$¢Cl
08¢

90°¢
0ge
€'l
SE'l
61°0
Ice

€L’0
€e']
PeT
SI'e

S6'1
See
0€°6
vl

L6'C
e
cl1ol
0Ly
L6V
LST
c0°Cl
19°C

6LC
10°¢
40!
LT
81°0
I8°1

0L°0
€Tl
STl
96’1

8L'1
¢Ce
8¢°8
Se'l

S6'C
0C'¢
7ot
89'Y
00°¢
¢se
8611
LS'T

€LT
v6'C
4!
9C'1
LT°0
vL'1

0L0
1Tl
vl
€61

YLl
¢ce
(45
Pel

S6°¢C
1403
8¢°01
L9V
s
y$'C
S8'11
Is¢

€9°C
¢8¢C
601
]!
LT°0
S9'1

L0
811
4!
881

99°1
¢Te
818
[4!

L6'C
cre
€rol
99y
Y6’y
(45
L8'TI
9w

(N4
cLe
LO'T
€Tl
LT°0
651

L0
!
9Tl
98’1

€91
§Ce
€e8
IeT

L6'C
e
clrol
0Ly
L6V
LST
c0°Cl
19°¢C

6LC
10°€
140!
LT
81°0
I8°1

0L0
€Tl
STl
96’1

8L'1
¢ce
8¢'8
Se'l

Ie¢
e
LETT
097
197
89°¢
08°11
16¢C

S
6C'C
[Vl
vl
61°0
c8'1

LLO
00°1
€Sl
81'C

881
1!
148
€60

§9°¢
0¢'¢e
8¢9
oLy
00y
9C’¢
89°L
9I'e

€91
16’1
9C’1
€9°1
8C°0
L91

601
Lo
6C'1
09°¢

081
9C'1
L0V
LT

881
09°¢
LY'8
e
€ce
YL'C
88
e

9L'1
991
(4!
9¢'1
70
vl

vl
¥9°0
80°1
6C'C

€91
el
gee
1!

njenueA

e3uo],

91S9T-I0WI],

SpUeR[S] UOWO[OS

BOWIRS

ended

JO $9181S P “BISOUOIDIA
g

2Yiond ay

WeN 19IA
puefrey [,
arodegurg
sourddiryq
JewueA N
BISAR[RIN

onqnday
onerowd(J s,9]dodd oe
BISOUOPU]
rIpOquUIE))
wrefessnIe( reunig
DISY 1SDIYINOS

BURT LIS
redoN
SIAIPIEIN
eIpuy

151



"KjoAnoadsar ‘110z Ay | passeode aseqere( sonsnels judwdopadq
pue SuruuR[J SIUOUO0dH 10 [IDUN0)) PUe (6(07) SUONEBN PIANU() ‘SI1ISIIR)S AI)UNOD UONRZIUBSIO YI[BIH PIIOA\ 9Seqelep VIN -22410§

dwin 19A0 d3ueyd jou op uondwnsuods yireay drqnd jo sapgord a3 o) Jo sadeys o) jey) uondwnsse ) UO PIse] PAIR[NI[BI dToM
99U I, "sanjeA 00 JO PLIISUI PASn 2Iom SIN[BA 9())7 PUB PISN 1M YI[BIH JO SALNSIUIA] U} WOJ BIep Jusddl ‘eury)‘redre] pue eury) ‘Suoy| Suoy
10, "AWou093 YoBd 10J J(O JO a3.1ud01ad © se sarnjipuadxd [enjoe ay) a1k (¢ 10J san[eA pajdaford o) ‘9ouay ‘g(()g SI 1BIA 9seq Y], 210N

9¢’L  8I'L 989 9¥9 96¢ S8C €LS  8SS  96C VIS LeSs  SLY elensSnYy
¢86 ¥S6 LO6G LV I8L 8YL ¥SL I¥L I8L €89 €09  CS°S pue[esZ MIN
006 0L8 0¢£8 T9L 899 9 86C LSS 899 999 §T9 ILS uedef

sa1unod padojaaaq

0s0c  0¥0C 0¢0C 0C0C 800CT SO0OC 000C Se66I  800C SOOC  000C  S66I
parosloig [enoy

(ponunuoo) £ /g

152



The economic lifecycle and support systems in Asia 153

% of GDP
8+
Japan
6“ ’__—’—”’

41
21
People’s Rep. of China
0 1 1 1 J
1995 2000 2005 2008
Actual — — Projected

Source:  NTA database, accessed 1 July 2011.

Figure 5.8 Projected and actual publicly funded health expenditures for
PRC, Japan, and Republic of Korea from 1995 to 2008

healthcare expenditures do not change over time, but as is evident in the
Republic of Korea, it is possible that the profile can shift upward. It is
also possible that it can shift downward, as Chile and some other Latin
American and European countries are attempting to do through pension
reforms (An et al., 2011).

Figure 5.8 documents the projected and actual expenditures on health-
care in the PRC, Japan and the Republic of Korea from 1995 to 2008.
The projections present the effects of demographic change; hence, the
difference between actual and projected spending can be attributed to
factors other than population change such as an increase in the level
of benefits holding GDP constant. In other words, GDP growth alone
should not affect the results because the level of benefits is assumed
to be constant regardless of changes in GDP or other macroeconomic
factors. The results show that the actual and projected expenditures in
Japan were very similar, suggesting that the increase in publicly funded
healthcare spending during the period can be almost entirely explained by
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the change in population structure. In contrast, the projected and actual
changes for the Republic of Korea were quite different in that actual
spending increased much more rapidly. For example, about 90 percent
of the change in publicly funded health expenditures between 1995 (5.7
percent of GDP) and 2008 (6.7 percent) in Japan is explained by change
in population structure, while the increase in the Republic of Korea for
the same period (from 1.4 percent to 3.5 percent) is unrelated to changes
in population age structure.

The rapid growth in government expenditures for the elderly in the
Republic of Korea is confirmed by other sources of information as
medical insurance benefits rose 15.3 percent per annum between 2000 and
2005 and public pension benefits grew by 9 percent annually during the
same period. This sharp rise during a short time span is somewhat excep-
tional. One might argue that this change in the Republic of Korea could
be due to year-specific macroeconomic swings that might have affected
specific government expenditures; however, given that health and pension
transfers are much less affected by short-run macroeconomic swings,
the effect is likely to be due to a more fundamental change in the scope
of public sector programs. Again, this is confirmed by other sources of
information by age for the Republic of Korea. Specifically, there was a
sharp increase in benefits for those over 55, owing to increases in public
pension and medical insurance benefits. The sharp rise in public pension
benefits for those aged 60-64 reflects a rise in the number of newly entitled
national pension benefit recipients. Higher benefits for those aged 65 and
older were mainly due to an increase in benefits paid out by occupational
pensions. Recent changes in medical insurance policies also substantially
raised the medical insurance benefits for the older age groups (An et al.,
2011).

Changes in the Republic of Korea mirror a growing concern in many
Asian countries that transfer programs will grow extremely rapidly due to
increases in the number of elderly and due to changing patterns of public
consumption that are mainly due to the rapid increase in per capita public
transfers to the elderly. In other words, countries increase public transfers
to their elderly populations as they get richer. Recently, some low-income
countries have expanded public transfers as well. For example, in 2006,
Indonesia expanded its social security system to include a national pension
scheme for workers in both the formal and informal sectors (Maliki,
2011). The PRC is another example. In 2009, the government committed
itself to building a universal public pension system in rural areas funded by
individual premiums and government subsidies. Also in the PRC, public
health insurance was available to urban employees in 1998, to rural citi-
zens in 2003, and to urban citizens in 2007 (Li et al., 2011).
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6. SUPPORT SYSTEMS AND THE RESPONSE TO
POPULATION AGING

There are many important issues regarding the support systems in Asia
that are closely related to rapid population aging in the region. Some of
the issues are addressed by Mason and Lee (2011) in more detail. For
example, transfers of wealth are closely related to intergenerational equity
because they measure the shift of resources between current generations
and future generations. They also address the emphasis on capital accu-
mulation as a strategy for responding to population aging.

Another important issue is the future of support systems. Of particu-
lar concern in Asia is whether the decline in the familial transfer system
will place greater demands on the public transfer system. Public pension
programs definitely offer some advantages. They represent a politically
acceptable means of providing an economic safety net for those older
people who might otherwise experience substantial decreases in their
standards of living. Public programs also allow pooling against investment
risk and longevity risks.

On the other hand, public transfers potentially put pressure on budgets
and may encourage early retirement or reduced saving. The NTA provide
relevant evidence on these issues. The labor income for people aged 65
and older appears to correlate strongly with the amount of social contri-
butions of employees, employers, self-employed individuals, and other
unidentified sources as a percentage of GDP (Figure 5.9). Although these
contributions are defined more broadly than pay-as-you-go social security
contributions, this result is somewhat consistent with what Gruber and
Wise (1999) suggest about the tradeoff between social security schemes
and labor income.

The tradeoffs among old-age support systems can be better explained
by examining the sources of financing the consumption of the elderly
(Figure 5.10) using the NTA. The figure compares transfers, asset-based
reallocations, and labor income. These cross-sectional calculations are
treated as a synthetic cohort that is calculated using recent data on
survival weights in the US. As virtually all consumption by children is
financed by transfers, children are not represented. The figure shows that
labor income is still an important source of funding consumption for
people aged 65 and older in Indonesia (40 percent). In the Philippines, 29
percent of consumption for the elderly is supported by labor income, and
in the PRC and India the figure is 23 percent. Note that the results are not
direct consequences of different mortality rates because these results are
conditional on survival. Work plays a small role in providing income for
the elderly in Japan and Taipei,China, contributing about 10 percent in
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Figure 5.9  Social security contributions as a percentage of gross domestic
product and labor income as percentage of consumption for
people aged 65 and older

the former and 8§ percent in the latter. Work plays a much less important
role for the elderly in all European countries, contributing less than 10
percent of consumption.

Transfers are more important in the PRC, Japan, Republic of Korea,
and Taipei,China than in Indonesia and the Philippines and are, in fact,
the most important source of funding consumption in Taipei,China, con-
tributing 70 percent. Approximately 50 percent of consumption by the
elderly is supported by transfers in Japan and Republic of Korea, while
they play a very small role in the Philippines and are not a factor in India
and Indonesia. Asset-based reallocations also vary significantly in Asia.
They account for about 75 percent of consumption by the elderly in India
and Indonesia, 56 percent in the Philippines, and about 35 percent in
Japan and Republic of Korea. In the PRC and Taipei,China, asset-based
reallocations account for only about 20 percent of funding. In the PRC in
particular, high rates of savings offset asset income to some extent.

Regarding tradeoffs, a change in one source should be offset by a change
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Figure 5.10  Sources of funding consumption for people aged 65 and older
in recent years for 18 National Transfer Accounts economies

in another. This suggests two things. First, as the dotted line shows, the
major tradeoff would be between relying on transfers and relying on
assets. Second, relying more on assets is positively related with more labor
income in old age, although the effect is not large.

7. CONCLUSIONS

Important changes are occurring in support systems in Asia. The elderly
are relying less on support from their families than they did in the past,
and a diminishing role for labor income will be inevitable in the region as
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well. Whether countries rely on transfers or assets to fund the needs of a
growing elderly population will depend on policies, culture, and institu-
tions. Compared with Europe and Latin America, Asia has relied less on
public pension programs, but healthcare for the elderly is increasingly
costly and is often heavily subsidized by the public sector. If the needs of
a growing elderly population are met through greater reliance on lifecycle
saving, population aging will lead to an increase in assets, with favorable
implications for economic growth.”

Heavy reliance on public support systems has disadvantages. In devel-
oped countries, public pension programs appear to have had a substan-
tially negative effect on retirement. Pension programs have undermined
work incentives by cutting the link between work effort and standards of
living among the elderly. In addition, providing wide coverage may entail
enormous administrative difficulties, particularly in low-income countries
with large numbers of agricultural, self-employed, and casual workers.
It is very difficult to collect pension payments in sectors where labor
turnover is high and documentation is weak. On the other hand, given the
importance of the family support system in Asia, some of the extra burden
imposed by such policies could be shouldered by the families of the elderly.

Strengthening financial-sector infrastructure is crucial. This is not only
a prerequisite for developing a public pension system, it will also allow
and encourage workers to save more for retirement. The accumulation of
capital is a somewhat longer-term phenomenon. Governments in devel-
oping Asia may have to respond to their citizens’ needs as standards of
living rise, so while public pension programs have been very modest to
date, the demand for them will probably grow. In particular, the demand
for healthcare will surely increase as economies develop and per capita
incomes rise. Thus, governments will be increasingly faced with decisions
about what types of pension and healthcare to provide and for whom, and
about how to provide them efficiently. The policies that are formulated
and implemented now will influence the well-being of people in Asia for
decades to come.

NOTES

1. Public transfers are broadly measured here and include children’s pro rata share of
all public consumption in addition to education and healthcare spending that is more
directly consumed by children.

2. This is a synthetic cohort value calculated by taking the ratio of the sum of age-specific
per capita net private transfers from ages 0 to 19 to the sum of the lifecycle deficit, that
is, consumption less labor income, from ages 0 to 19.

3. Authors’ calculation based on NTA database.
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4. Indonesia is not shown in Figure 5.4 because it is an outlier.

5. These two studies are not entirely comparable to the analysis presented here because
they estimate age effects using panel data to control for cohort effects and because they
analyze household rather than private saving.

6. Authors’ calculations based on NTA database, accessed 1 July 2011.

7. A comparison of Asian countries under different scenarios was done by Mason et al.
(2010).
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6. Demographic change,
intergenerational transfers, and
the challenges for social protection
systems in the People’s Republic of
China

Qiulin Chen, Karen Eggleston, and Ling Li

1. INTRODUCTION

The People’s Republic of China (PRC) is going through a remarkable eco-
nomic transition and a rapid demographic transition at the same time. The
transition from a centrally planned economy to a market-based economy
is widely acclaimed for recent unprecedented economic growth, but the
social strains accompanying that growth have become more widely recog-
nized, such as the lagging development of the social protection system as
the population ages. Demographic change and its interaction with family
behavior and social policies will strongly shape both future economic
growth and the sustainability of social support systems.

We analyzed the main challenges for the social protection system posed
by the demographic transition in the PRC using the pension and health-
care systems as examples. Using estimates from the National Transfer
Accounts (NTA) database for 1995 and 2002, we describe changes in
economic lifecycle public transfers, inter-household transfers, and intra-
household transfers. We discuss the three-way system of contributory
basic pensions, individual accounts, and voluntary supplementary pen-
sions in urban areas and the recently piloted pensions in rural areas, and
we describe changing patterns in health expenditures using three waves of
national health service survey data and discuss the relationship between
those expenditures and healthcare systems compared with other NTA
economies. We also explore some technical issues regarding how NTA
health expenditure estimates compare with World Health Organization
(WHO) estimates.

161
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2. DEMOGRAPHIC CHANGE AND ECONOMIC
TRANSITION

In 1949, the population of the PRC totaled 450 million; at just over 1.3
billion, it is currently the world’s most populous nation. Demographic
change has, however, been rapid. The total fertility rate (TFR) declined
from around six in 1950-1955 to two in 1990-1995 (Banister et al., 2010),
with a rapid decline in the 1970s prior to the beginning of the one-child
policy (government policy switch from encouraging children to encourag-
ing later marriage and fewer children). The TFR is now below replacement
level, at about 1.7 births per woman.! The total dependency ratio declined
by 38 percent during the past 30 years, primarily because of a reduction in
the youth dependency ratio from 72.5 percent in 1965 to 30.2 percent by
2005 (Wei and Hao, 2010). Health improved substantially, with dramatic
declines in mortality even prior to the economic reforms that contributed
to the improvement of public health conditions, the control of commu-
nicable diseases, and improvements in living standards and education
(Banister, 1987; Miller et al., 2011). Life expectancy increased from 69.9 in
1990 to 76.7 in 2010 for women and from 66.9 to 72.5 for men.?

The PRC thus has undergone a rapid demographic transition from high
mortality and high fertility to relatively low mortality and low fertility.3
As a result, the age structure of the population has changed significantly
in line with the commonly observed pattern of a decrease in the popula-
tion of non-working young people and a decrease in total dependency
followed by an increase in the population of non-working elderly that
leads to an eventual increase in total dependency. This was the sequence in
Japan and in the Republic of Korea and then in the PRC (Eggleston and
Tuljapurkar, 2011).

The demographic challenges in the PRC include not only an increase
in the proportion of elderly but also an uneven pace of change, both
temporally (Figures 6.1a-6.1e) and geographically. There have been two
baby booms. One followed the civil war and the establishment of the PRC
in 1949 as reflected in the large 0—4-year-old base of the 1953 population
pyramid (Figure 6.1a). The second boom came in the early 1960s after
recovery from the Great Leap Famine (Banister, 1987; Lu, 2009). The
echoes of these large cohorts as they matured into child-bearing years
are reflected in the 2005 population pyramid (Figure 6.1¢). Tuljapurkar
et al., (2005) and Tuljapurkar (2011) note that population cohorts of dif-
ferent sizes can lead to large annual changes in the labor pool (represent-
ing 8-10 million people) that can challenge the stability of programs for
training young workers and for providing pensions. Furthermore, spatial
variations will amplify temporal variations (Eggleston and Tuljapurkar,
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Figure 6.1a  Population age structure in the People’s Republic of China in
1953
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Figure 6.1b  Population age structure in the People’s Republic of China in
1964

2011). An additional challenge that we do not focus on is the large gender
imbalance in the population, with the sex ratio at birth starkly favoring
boys over girls, leading to the prospect of millions of “forced bachelors”
in coming decades.

Figure 6.2 shows projections of the age structure from 1995 to 2050,
based on data from the 2000 census assuming a TFR of 1.65. The shift
toward greater numbers in older age cohorts is salient. In contrast, the
total population will level off and the cohorts in the younger working ages
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Figure 6.1c  Population age structure in the People’s Republic of China in
1982
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Figure 6.1d  Population age structure in the People’s Republic of China in
1990

will shrink. According to United States (US) Census Bureau projections,
the population in the PRC will reach its maximum in 2026, at slightly less
than 1.4 billion. The 20-24 age cohort is peaking now, while the popula-
tion aged 20 to 59 is expected to peak at 831 million in 2016 (US Census
Bureau, 2009).

The dramatic decline in fertility in recent generations has left an imprint
on family structure in the PRC. Like many developing Asian countries,
the PRC was once a nation of large families and multi-generational
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Figure 6.1¢  Population age structure in the People’s Republic of China in
2005
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Figure 6.2  Projections of the age structure in the People’s Republic of
China from 1995 to 2050

households. Now, especially in urban areas, the family structure is often
characterized as “4-2-1”: four grandparents, two parents, and one child.
Several researchers have examined these changes in family structure
and their implications for supporting the burgeoning elderly population
(Zimmer and Kwong, 2003; Y. Wang, 2006).

During this demographic transition (and partly spurred by it), the PRC
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Figure 6.3 Per capita gross domestic product and growth rate in the
People’s Republic of China from 1978 to 2008

has achieved unprecedented economic growth, with an average real gross
domestic product (GDP) growth rate of 9.8 percent annually during the
last three decades (Government of the PRC, National Bureau of Statistics,
2008). This has lifted millions out of poverty and made the PRC the
second largest economy in the world in 2010, although per capita income
has remained at middle-income levels (Figure 6.3).

The demographic transition has contributed to the recent rapid eco-
nomic development in the PRC. The declining total dependency ratio in
the early phase of the transition has led to what has been called the demo-
graphic dividend (Bloom and Williamson, 1998). Research has shown that
this first demographic dividend contributed from 25 percent to 33 percent
of the dramatic economic growth during the “East Asian miracle” (Bloom
et al., 2000) and has significantly spurred recent economic growth in the
PRC and India (Bloom et al., 2006). Wang and Mason (2008) estimate
that between 1982 and 2000, about 15 percent of the unprecedented rapid
growth in output per capita in the PRC stemmed from the first demo-
graphic dividend. Using 1989-2004 provincial data, Wei and Hao (2010)
confirmed that economic growth was boosted significantly by changes in
the demographic structure, especially the lower youth dependency ratio
due to fertility declines, and that this effect was most prominent in prov-
inces more open to market forces.
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Both Banister et al. (2010) and Eichengreen et al. (2011) argue that
the economic growth rate will soon slow to a less than break-neck speed
primarily because the PRC has reached middle-income status and only to
a smaller extent because of its demographic transition. Effective policies
could dampen the potentially negative impact of population aging on eco-
nomic growth and could foster what Mason and Lee (2006) term a second
demographic dividend.

Some scholars have argued that the development of social protection
systems has lagged behind that of the economy (Wang, 2003; World Bank,
2004; Wang, 2008) as new systems have not smoothly replaced the old
mechanisms for redistribution and dependent support as the economy has
changed. Institutional economic changes have included dismantling the
collectives in rural communes, fiscal decentralization, reductions in public
services provided by the state, the privatization of most public service
units, and charging fees for basic services that were previously provided
without out-of-pocket payments from consumers.

While the country’s phenomenal economic growth has lifted millions
out of absolute poverty, there has also been a rapid increase in income
inequality (Gini coefficient rising to 0.497 by 2007 according to [People’s
Republic of] China Household Income Project (CHIP) data; Li, 2011).
This has exposed many households to macroeconomic fluctuations as they
struggle to pay for basic needs like healthcare and education. To address
these problems, the government has put in place an expanding set of social
protection systems including the dibao minimum income support system;
social insurance for unemployment, work-related injuries, and maternity
care; contributory pensions for workers in the formal sector expanded to
rural areas; and social health insurance in both urban and rural areas.

3. CHANGING INTERGENERATIONAL
TRANSFERS

3.1 The National Transfer Accounts Database

NTA offer a systematic approach to introducing age into national income
and product accounts (NIPA) to describe intergenerational flows of
resources in an economy. In NTA estimates, behavior over the economic
lifecycle is summarized by the amount consumed at each age and by the
amount earned through labor at each age. They describe how the young
and the elderly support themselves in those periods when their consump-
tion exceeds production and how sharing among different age groups
allows families and societies to support people without current labor
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earnings. By capturing the flows that support children and the elderly
as well as the public and private transfers that working-age individuals
make, NTA provide an empirical framework for studying how age struc-
ture impacts income, saving, and investments as well as intergenerational
equity and poverty alleviation through asset-based reallocations and
transfers.

In the NTA estimates, lifecycle inflows for each age, a, consist of labor
income, Y'(a), the returns on capital, Y?(a), and transfer inflows from the
public sector, 1} (¢) and the private sector, 7/ (a). Labor income includes
wages and salaries earned by employees along with their fringe benefits
as well as the value of labor of the self-employed. Labor income does not
include the value of time in home production that is not market-based
such as childcare; therefore, the contributions of women and the elderly
(who often care for children and grandchildren) are underestimated.
Labor force participation rates for women in the PRC are relatively high,
but labor force participation is higher among men than among women at
all ages, reflecting traditional gender roles.

Outflows consist of consumption, C(a), saving, S(a), and transfer out-
flows to the government, T, (¢) and the private sector, 7, (a). Consumption
includes both private consumption and public consumption allocated to
individuals. For every age group, the inflow and outflow should be bal-
anced as shown in equation (6.1).

Y(a) + Y(a) + 1;(a) + 1/ (a) = Cla) + S(a) + 1,(a) + 1,(a)

Inflows Outflows
6.1)

The difference between consumption and production at a given age — the
lifecycle deficit — must be matched by asset-based reallocations, private
transfers, and/or public transfers as shown in equation (6.2).

Cla) — Y'(a) = Y(a) — S(a) + 1/(a) — 1, (a) +1)(a) — 1, (a)

J \ J

' ' ' '
Lifecycle Deficit Asset-based Net Family Net Public
Reallocations Transfers Transfers (6-2

Age Reallocations

With age profiles and information on the population age distribution,
N(a), we can generate levels of aggregate consumption and labor earnings
for different age groups and the total population for a specific year. The
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Table 6.1 CHIP data: 1995 and 2002 samples

Year Rural Urban
Individuals Households Individuals Households

1995 34728 6931 21689 7996

2002 37969 9200 20548 6835

aggregate values are adjusted to equal their counterparts in NIPA, X%, ,.
We estimate age profiles from household survey data and specific statisti-
cal data, X?(a), using an adjustment coefficient, B, as in equation (6.3).

Xr(a) = BX(a)N(a), where B = X%,/ > X?(a) N(a) (6.3)

We used nationally representative cross-sectional survey data from
the 1995 and 2002 CHIP to construct age profiles for the NTA estimates
(except the age profiles of public consumption). The project was conducted
by the Chinese Academy for Social Sciences in rural and urban areas.
Because their economic and social protection systems differ significantly,
the samples were collected separately with distinct, albeit similar survey
instruments. The households sampled were systematically selected to be
representative of official household surveys conducted by the National
Bureau of Statistics (Li et al., 2008) (Table 6.1). The data include infor-
mation on general household and individual characteristics, individual
income, household saving and assets, and household expenditures.

In the CHIP data, private health expenditures and education expen-
ditures are available only for households and not for each household
member. To overcome this limitation, we used the regression estimation
methodology previously used by Mason et al. (2009) to allocate a house-
hold’s private health and education expenditures among members.

For public education and health expenditures, we constructed age
profiles using administrative data and other specific survey results.
Specifically, we generated government education expenditures per student
by allocating government expenditures to different levels of schools (based
on data in the Chinese Education Funds Statistical Yearbook) according
to the number of students enrolled in each level by age (using data from
the Chinese Education Statistical Yearbook). We generated government
health expenditures per capita for each age group by first allocating total
government expenditures to different health sectors — hospitals, preventive
services, maternal and child healthcare — based on data from the Chinese
Health Statistical Yearbook and then allocating that spending according
to patient age as deduced from the National Health Service Survey Report
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Table 6.2  Data sources used for National Transfer Accounts 1995 and
2002 estimates in the People’s Republic of China

NTA component

Content

Source

Population

Public consumption
Public education

Public health

Private consumption

Private education;
private housing;
others

Private health

Labor income

Wages, self-
employed income
Benefit

Age structure for the
rural and urban

NIPA

Government expenditure
on education
Government expenditure
on health

NIPA

Ratio to total individual
consumption

Private health expenditure

NIPA

Ratio to total labor
income
Social security fund

[The People’s Republic of ]
China Population Statistics
Yearbook

[ The People’s Republic of |
China Statistical Yearbook
Finance Yearbook of [The
People’s Republic of ] China
PRC National Health
Accounts Report; Global
Health Observatory
Database

[The People’s Republic of ]
China Statistical Yearbook
CHIP survey data

[ The People’s Republic

of ] China National Health
Accounts Report; Global
Health Observatory
Database

[The People’s Republic of ]
China Statistical Yearbook
CHIP survey data

[The People’s Republic of ]
China Labor Statistical
Yearbook

Tax Tax revenue by Finance Yearbook of [The
classification People’s Republic of ] China
Note: CHIP = [The People’s Republic of] China Household Income Project; NIPA =

national income and product accounts; NTA = National Transfer Accounts.

(Government of the PRC, Ministry of Health, 1994 and 2004). For other,
more general government health expenditures we assumed they were con-
sumed equally by all age groups.

Table 6.2 shows the source of data used for each component of NTA
estimates for 1995 and 2002 to make them consistent with the aggregate
national accounts in the PRC (i.e., aggregate controls). Our primary
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sources for data on NIPA include PRC statistical yearbooks for the
relevant years. To this we added data from the financial statistical year-
books, the educational funds statistical yearbooks, labor statistical year-
books, and the National Health Account Report (China National Health
Economics Institute, 2009). For detailed information on population size
and age structure we used data from population statistical yearbooks that
contain the age structure of the population in both rural and urban areas
based on nationally representative sample surveys.

As mentioned previously, because of the large socioeconomic and
institutional differences between urban and rural areas, the CHIP used
separate surveys in rural and urban areas, but current NTA estimates are
national. Therefore to complete the NTA estimates, we combined those
from rural and urban areas in the following way. First, we estimated the
urban and rural age profiles of NTA components separately based on sep-
arate urban and rural survey samples. Second, we generated national age
profiles for each NTA component as weighted averages of the rural and
urban profiles where the weights were the rural and urban populations in
each age group according to the relevant population statistical yearbook.
In analyzing these results, one should keep in mind that there are differ-
ences between the household survey data and the aggregate national data.
For example, the age structure of the CHIP data differs slightly from that
of the overall population based on the statistical yearbooks (Figure 6.4a),
in that young children and the elderly are slightly under-represented. The
age profiles for consumption and income weighted by these two age struc-
tures do not, however, show significant differences (Figure 6.4b).

3.2 Rural and Urban Differences in Estimated National Transfer
Accounts Age Profiles

The huge rural-urban inequalities in the PRC are widely known; the rural
and urban age profiles for consumption and income show these differences
in stark detail (Figure 6.5). For both consumption and labor income,
levels in rural areas are only about one-third of those of urban Chinese in
similar age ranges. Working life — the age range in which income surpasses
consumption — in rural areas is from 20 to 67 years, which is much longer
than that in urban PRC (25 to 55 years). As a result, young people and the
elderly in rural areas have higher labor incomes than those in urban areas.

3.3 Private and Public Intergenerational Transfers

Figure 6.6 shows a graph of the distribution of labor income and con-
sumption by age groups in 1995 and 2002, using constant prices in yuan in
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Figure 6.4a Difference in age structures between CHIP data and Labor
Statistical Yearbook data
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Figure 6.4b  Effects on estimated lifecycle deficit using different population
weights by age group
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Figure 6.6 Labor income and consumption in 1995 and 2002
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Figure 6.7a Financing the lifecycle deficit in 1995

the year 2000. We see that consumption is relatively flat and is compara-
tively low relative to income, reflecting the high saving rate in the PRC.
The peak labor income increased substantially between 1995 and 2002, as
high economic growth would suggest. There was also greater expenditure
in the 18-24 age range compared to 1995, reflecting an increase in tertiary
education expenditures. Lower labor income for the elderly in 2002 sug-
gests that they are relying more on transfers and asset-based reallocations.

Figures 6.7a and 6.7b show the financing of the lifecycle deficit in 1995
and 2002, respectively. A comparison of the two panels shows several pat-
terns of change. First and perhaps most obviously, the values of consump-
tion and income (in 2000 constant prices) increased substantially between
1995 and 2002, reflecting the rapid economic growth in the PRC. Also
evident is the rather substantial gap between consumption and income
in the peak earning years and the fact that the increase in labor earnings
between 1995 and 2002 outpaced the increase in consumption. As noted
above, these patterns clearly reveal the high saving rate in the PRC, an
important foundation of economic growth and a prominent factor in
global macroeconomic imbalances. Some of this is precautionary saving
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Figure 6.7b  Financing the lifecycle deficit in 2002

against a need for healthcare that the fledgling social protection system is
still developing to meet.

Figures 6.7a and 6.7b also show the decomposition of the lifecycle
deficit into its three components: asset-based reallocations (a negative
number indicates savings in excess of asset income), net public transfers,
and net private transfers (negative values indicate that a given age group
is giving more than it is receiving). Private transfers played a large role in
funding the lifecycle deficit in both 1995 and 2002. Asset-based realloca-
tions also played a non-trivial role, mostly in the form of savings that start
at a relatively young age on a per capita basis.

Public transfers were relatively modest in 1995 (Figure 6.7a). They
reflect public education and other public services such as immunizations
and infrastructure allocated for children; negative transfers among the
working-age population (who pay taxes and social security contributions);
and modest support for the elderly in the form of pensions and other
public transfers (such as healthcare which expanded greatly after 2002).

Between 1995 and 2002, private transfers to support children increased
substantially (Figure 6.7b). The age pattern of support shifted slightly as
well, reflecting in part greater investment in higher levels of education.
Compared with transfers to support children, growth between 1995 and
2002 in private transfers to support the elderly was more modest. Public
transfers had also grown substantially by 2002, especially in support for
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Figure 6.8a Aggregate population lifecycle deficit in 1995

the elderly, while private transfers did not play a large role in supporting
the elderly until quite advanced ages. This pattern reflects the fact that
while familial transfers to support the elderly are still important, they are
becoming less so, while the prominence of public transfers in supporting
retirement is growing. This is a pattern common to many countries around
the world with similar experiences of economic development and popula-
tion aging, such as Japan between 1984 and 1994 (Ogawa et al., 2009).

Figures 6.8a and 6.8b adjust the lifecycle deficit to reflect the total
population and show the much higher proportion currently in the younger
ages relative to retirement years, although this pattern will change with
continued population aging. Quite prominent as well are the dips in peak
earnings, reflecting the smaller total population born during and surviv-
ing the Great Leap Famine (1958-1961) relative to the large cohort born
after the famine, that is, those aged 34-37 in 1995 and aged 41-44 in 2002.
These differences in cohort size were also evident in the age pyramids in
Figures 6.1a-6.1e.

3.3.1 Lifecycle transfers for education, health, and other support
Economic theory (Becker and Barro, 1988) suggests that investment in
human capital can offset reduced fertility rates to maintain a productive
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Figure 6.8b  Aggregate population lifecycle deficit in 2002

workforce. Chinese society traditionally places a high value on chil-
dren’s education. Expenditures on education, including both public
transfers (Figure 6.9a) and private transfers (Figure 6.9b), have clearly
increased recently, especially in the senior high school and college ages.
However, NTA data indicate that the overall investment in education
relative to other middle- and high-income countries remains modest.
Addressing the urban-rural and rich—poor disparities in educational
access in the PRC will no doubt be a key challenge for sustaining eco-
nomic growth and addressing social inequalities that could undermine
social stability.

Age profiles for expenditures on health and medical care, in contrast,
show that public transfers have grown most for the elderly, as reflected
in Figure 6.10a (for public transfers), while private transfers have also
increased substantially for children and adolescents (Figure 6.10b). Later
NTA survey estimates no doubt will show a substantial increase in public
transfers for healthcare since government-subsidized health insurance
began for rural residents in 2003 and for non-working urban residents in
2007, along with substantial supply-side investments in clinics and hospi-
tals as part of the 2009 national health reform.

Figure 6.11 shows the age profile of public transfers for pensions in 2000
constant prices and reveals a substantial increase by 2002. Nevertheless,
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Figure 6.9a  Lifecycle public transfers for education in 1995 and 2002

pensions remain a modest form of financial support for the majority of the
elderly, as demonstrated in Figure 6.12.

As one would expect, Figure 6.12 shows that the share of support from
labor income decreases with age and is higher in each age group in 1995
than in 2002. This pattern in part reflects the continuing urbanization of
the population and the decreasing prevalence of people working in agri-
culture to quite advanced ages, although population aging is still proceed-
ing more rapidly in many rural areas given the outflow of young people
to seek work in urban areas. Reliance on private transfers to support
the elderly is quite prominent and increases with age, while asset-based
income is modest and decreases with age. Since many of the elderly had
little opportunity to accumulate private assets during their peak working
years in the previous centrally planned economy, it is not surprising that
few rely heavily on asset-based income for old age support, especially the
older elderly. Public pensions and publicly financed healthcare accounted
for only 20 percent of support for those aged 60 or older in 1995 but
increased to 40 percent by 2002. Overall, assets and public transfers are
growing as sources of support for the elderly, allowing them to rely less on
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Figure 6.9b  Lifecycle private transfers for education in 1995 and 2002

labor income, while familial support remains an important, albeit declin-
ing source.

3.3.2 Changes in the lifecycle deficit in the People’s Republic of China
and some Asian economies

By examining the ages during which an individual’s labor earnings exceed
consumption, NTA estimates provide an economically compelling way
of measuring working life in various countries and how it changes over
time. The “cutting age” for becoming a net producer increases with
increases in educational attainment. The corresponding cutting age for
“retirement” depends on the labor force participation of the elderly, on
formal retirement policies, and on incentives embedded in the pension
and familial support systems of each country. Figure 6.13 shows that
between 1995 and 2002, the cutting age for becoming a net producer in
the PRC increased from 20 to 23, which is consistent with the preced-
ing figures showing increased investment in higher education. The age
for turning from a net producer to a net consumer remained 60 years;
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Figure 6.10a  Lifecycle public transfers for healthcare in 1995 and 2002
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Figure 6.10b  Lifecycle private transfers for healthcare in 1995 and 2002
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Figure 6.12  Financial support for old-age consumption at various ages in
1995 and 2002
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Figure 6.13  Changes in the lifecycle deficit between 1995 and 2002 in the
People’s Republic of China

therefore, the average working life span decreased from 40 years to 37
years.

This tendency to shorter working lives (despite increasing
longevity) is far from unique to the PRC, as is shown in Table 6.3. The
years of working life (as defined by the cutting ages in the NTA) have
decreased in Indonesia and Thailand as well. In fact, the working life of
37 years in the PRC is longer than that of many other countries includ-
ing India, Indonesia, Japan, the Republic of Korea, Thailand, and the
US.

Although we acknowledge that there are many limitations to the data
upon which the NTA estimates are based, we think it unlikely that data
refinements would substantially increase per capita consumption patterns
by age in the PRC. Indeed, the PRC is well known for having very high
saving rates that have increased during the reform era (Figure 6.14) and
remain at extremely high levels compared with most other middle- and
high-income countries (Figure 6.15). These high saving rates have contrib-
uted to rapid capital formation and figure prominently in any discussion
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Table 6.3  Lifecycle deficit cutting ages for working life in selected

countries
Lifecycle Cutting Working | Lifecycle Cutting Working
Deficit ages Life (years) | Deficit ages Life (years)
PRC 1995 20 60 40 Thailand 25 59 34
1996
PRC 2002 23 60 37 Thailand 26 58 32
2004
Japan 2004 26 60 34 Indonesia 28 59 31
1999
Republic of 24 56 32 Indonesia 29 58 29
Korea 2000 2005
United States 26 59 33 India 27 63 36
2003 1999
Philippines 27 60 33 India 27 59 32
1999 2004

Source: Data from NTA website, accessed 20 March 2011.
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Figure 6.14  Saving rates in the People’s Republic of China from 1980 to
2007 nationwide and separately for urban and rural areas
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Figure 6.15 International comparisons of saving rates

of future economic growth and the development of the country’s social
protection system.

4. CHALLENGES FOR THE SOCIAL PROTECTION
SYSTEM: PENSION AND HEALTHCARE
POLICIES

4.1 Pensions

Old-age support systems differ across countries, but there are some regional
patterns, such as a larger role for net familial transfers in Asia compared
with Europe, Latin America, or the US (Mason and Lee, 2011). In the PRC,
the elderly have long relied on familial support, especially in rural areas,
which is one of the factors behind the desire for male heirs and the large
and growing gender imbalance (Li, 2007). The government has attempted
to establish pension systems to supplement, if not eventually supplant, reli-
ance on offspring for old-age support, but this effort is in many ways still
nascent, especially in rural areas, and familial support remains paramount.
Clearly there is much room for improvement as the system develops to meet
the core objectives of any pension system: consumption smoothing, insur-
ance, income redistribution, and poverty relief (Barr and Diamond, 2010).
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4.1.1 The basic pension system in urban areas

As in other social security systems, old-age insurance in the PR C consists of
multiple levels and features large disparities across sectors and geographic
areas. In urban areas, the government-run “basic old-age insurance system
for enterprise employees” dominates. Enterprise employees who have
reached retirement age and who have paid their share of the premiums for
15 years or more are entitled to collect a monthly stipend consisting of two
parts: a basic pension and a personal account. Although there are regional
variations, the basic pension is typically about 20 percent of average
monthly wages in the previous year and the personal account is 1/120 of
the total accumulated (11 percent of an employee’s wage is deposited every
month). In 2003, the monthly basic pension for enterprise retirees was 621
yuan on average, and the number of people participating in the scheme
reached 155.06 million. In addition to the basic pension (which addresses
poverty alleviation and insurance goals) and individual accounts (that link
pensions to earnings and thus support replacement rates), urban residents
can purchase voluntary pensions. This three-part system provides a good
basis for continued pension reform and is lauded by experts as “a major
accomplishment” (Barr and Diamond, 2010).

The retirement and pension system for employees of government agen-
cies and public institutions was originally funded directly from the gov-
ernment budget as a defined benefit based on earnings at the end of the
career. Ever since the 1990s, some localities have begun experimenting
with reforms to finance pensions through a contributory system similar to
that for other urban employees in the formal sector. By the end of 2003,
some 11.99 million employees and 2.58 million retirees had participated in
such pilot programs.

4.1.2 Financing pension obligations
As the aging of the population accelerates, the government is using mul-
tiple channels to finance pension obligations. Generally contributions
are required from both enterprises and employees, but it is important to
remember that this is a nominal distinction only. Formal economic analy-
ses of the true incidence of contributions, both for pensions and for health
insurance, unfortunately are virtually non-existent.> Generally the premi-
ums nominally paid by enterprises do not exceed 20 percent of the total
wage bill of the enterprise, with the specific proportions determined by
local governments. Individual employees generally pay 8 percent of their
wages as pension contributions, while self-employed individuals pay about
18 percent of the average wage in their localities. In 2003, the basic pension
contribution paid by enterprises nationwide totaled 259.5 billion yuan.

In addition to contributions by employers and employees, government
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subsidies play a role. In 2003, state budgets at all levels contributed 54.4
billion yuan to basic old-age insurance funds, representing 17.33 percent of
the total contributions paid by the enterprises. The national social security
fund the government decided to create in 2000 manages funds acquired
from state shareholding, from stock assets, funds from the central budget,
funds raised by other means approved by the State Council, and invest-
ment returns. By the end of 2003, it had accumulated over 130 billion
yuan; however, most localities are running deficits, so individual accounts
are “empty” in the sense that current contributions are used to finance
current benefits as a pay-as-you-go-system despite the original intent to
fund individual accounts.

There is much debate about “empty accounts” in the PRC (D. Wang,
2006) and how they undermine the credibility of the original pension
benefit design. It is important to realize, however, that notional indi-
vidual accounts with proper actuarial accounting are not inherently
bad, and indeed have been adopted as a supplement to basic pensions
in several countries. Barr and Diamond (2010) recommend retaining
individual accounts in the PRC but implementing them as notional,
defined-contribution accounts rather than fully-funded accounts or empty
accounts. As such, workers would receive statements of the contributions
and interest accumulated in their accounts guaranteed as a government
obligation. The pensions paid from individual accounts would be partially
funded through a centralized fund (Barr and Diamond, 2010).

4.1.3 Pension coverage in urban and rural areas

Pension coverage is still limited primarily to formal-sector employees in
urban areas. The remaining population has relatively little coverage espe-
cially in rural areas where individual saving and intra-household transfers
continue to play key roles in supporting the elderly. Unlike the pension
system for urban employees that dates back to 1952, rural residents had no
pension plans until 1986, when some villages in Jiangsu and Zhejiang prov-
inces set up pilots. In 1991, the Ministry of Civil Affairs advocated running
rural pension pilots starting in Shandong Province. The “Basic Scheme of
Rural Pensions at the County Level (Trial Implementation)” in 1992 was
the first formal indication of these preliminary explorations and initially
outlined the blueprint of the country’s rural pension system. By the end of
1995, 1608 counties in 30 provinces had introduced this system, and 6.12
million farmers (14.2 percent of the rural population aged 20 to 60) had
voluntarily participated and contributed 6.2 trillion yuan. From 1995 to
1997, the number of participating counties grew to 2123, and more than
8.2 million rural residents were covered (a 9.47 percent participation rate).
This rural pension system reached its peak around 1999, accumulating an



The challenges for social protection systems in the PRC 187

18.4 trillion yuan surplus and then rapidly shrank to 1887 counties in 2004
(a 32.6 percent reduction compared with 1999) and 5.389 million partici-
pants, because of serious problems with the fund’s administration.

These pilots mainly financed their pension funds from individual contri-
butions and only partly from collective allowances. The State Council tried
to popularize commercial insurance plans in rural areas in 1999 but quickly
gave up as the premiums were evidently beyond the reach of most of the
rural population. In 2002, the 16th National Congress of the Communist
Party of [the People’s Republic of] China set up targets to establish a
system combining pension plans, health insurance, and subsistence allow-
ances in rural areas and thus began to develop rural pension systems again.

By the end of 2003, some 54.28 million people had joined the old-age
insurance program in rural areas, with 1.98 million farmers drawing
pensions. In 2004 in some rural areas, the government also began to
experiment with a system that supported and rewarded households that
practiced family planning by having only one child or two girls. Each
member of such a couple can receive a minimum of 600 yuan a year from
the age of 60 until the end of his or her life, provided jointly by the central
and local governments.

In 2009, the government issued the “State Council Guidance for New
Rural Pension Pilots” (Guowuyuan Guanyu Kaizhan Xinxing Nongcun
Shehui Yanglao Baoxian Shidian de Zhidao Yijian) effective on 1 September.
The aim was to safeguard the livelihoods of the rural aged by establishing
a “basic, wide, flexible and sustainable” pension system with the following
requirements: (1) financing and payment standards must correspond to
rural socioeconomic capacity; (2) individuals (or households), communi-
ties, and governments must share financial responsibility; (3) enrollment
must be voluntary; and (4) the central government determines only the
basic principles and main policies while local governments autonomously
formulate their specific plans and administer their own pension funds.

This system calls for financing from individual contributions, collective
subsidies, and government allowances and is intended to be a combination
of pay-as-you-go and funded systems similar to the urban pension system.
The goal is to gradually expand to full coverage by 2020.

4.1.4 Private transfers to the elderly: familial support

The PRC does not currently have nationwide census data on familial support
for the elderly; however, the National Aged Population surveys by Peking
University in 2002 and 2005 provide valuable data for evaluating it based on
a sample size of 15638. Table 6.4 and Figure 6.16 show living arrangements
for the population aged 65 and older. In 2005, the majority lived in the same
household as their offspring (59.14 percent in rural areas and 57.04 percent
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Table 6.4  Living arrangements of the elderly in the People’s Republic of
China in 2002 and 2005 (%)

2002 2005 2002 2002 2005 2005
Total Total Rural Urban  Rural Urban

With offspring 64.46 64.06 57.99 58.03 59.14 57.04
With spouse only 15.69 17.9 24.36 24.42 23.18 23.2
Alone 13.45 13.41 14.64 11.71 15.39 12.78
In a nursing home 4.61 2.7 1.22 3.82 1.22 4.5
With others 1.79 1.94 1.79 2.02 1.07 2.48

Source:  Authors’ calculations using data from the National Aged Population Survey
(Peking University, 2002 and 2005).
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Source:  Authors’ calculations using data from the National Aged Population Survey
(Peking University, 2002 and 2005).

Figure 6.16  Living arrangements of the elderly (aged 65+ ) in the
People’s Republic of China in 2002 and 2005



The challenges for social protection systems in the PRC 189

Table 6.5 Main source of financial support for the elderly (aged 65+ ) in

2002 (%)

Urban Rural Total
Pension 37.8 5.5 19.9
Spouse 2.4 1.9 2.1
Child(ren) 43.8 69.0 57.8
Grandchild(ren) 3.9 6.0 5.0
Other relative(s) 0.4 0.7 0.6
Local government or community 5.8 4.2 4.9
Self-supported 3.9 11.3 8.0
Other main source of support 2.1 1.3 1.7

Source:  Authors’ calculations using data from the National Aged Population Survey
(Peking University, 2002 and 2005).

in urban areas), while only 1.22 percent and 4.5 percent, respectively, lived
in nursing homes; the percentage living with offspring changed little between
2002 and 2005. These data reveal that familial support for the elderly, a long-
standing tradition, continues to play a key role. Recent evidence, however,
suggests that family and household structures have been changing greatly
(Zeng and George, 2000) as lower fertility has reduced the number of poten-
tial relatives with whom the elderly can reside.

People often take it for granted that the rural elderly are more likely to
live with offspring while the urban elderly are more likely to live independ-
ently, but the data from the survey do not support this assumption as the
percentage living with offspring did not vary significantly between rural
and urban areas. Based on this data, we may infer that intra-household
transfers are the main channel of support for the elderly, which is sup-
ported by the data in Table 6.5.

Clearly, families are the main sources of financial support for the
elderly in both urban and rural areas, and while 37.8 percent of the elderly
depended on pensions as their main financial source in urban areas, only
5.5 percent did so in rural areas — a significant disparity. It is also important
to note that 11.3 percent of the elderly in rural areas were self-supporting,
which is consistent with our estimates of the age-labor income profile for
rural areas in Figures 6.4 and 6.5, which show a relatively smooth “peak”
and continued labor income into advanced ages. In addition, National
Aged Population Survey data also indicate that 26.3 percent of rural
elderly and 18.2 percent of urban elderly do not have enough financial
support to cover their living costs, which is a high proportion (not shown).

Given the large scale of rural-to-urban migration for work, how are
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Figure 6.17  Sources of financial support for the elderly (65+ ) in selected
Asian economies

migrant adult children supporting their elderly parents who stay behind
in rural areas? While more research is needed, recent studies have shed
considerable light on this important issue.

Shuzhuo Li, Xiaoyi Jin, and Marcus Feldman (2011) examined how the
mass outflow of rural labor has not only accelerated aging in rural areas
but has also had an impact on familial support for the elderly. Analyzing
longitudinal data from Anhui Province as well as data on rural-urban
migrants in Shenzhen City in Guangdong Province, they found that the
tradition of elder care and change coexist in rural PRC. Migrant children
are able to provide their parents with better economic support but with
less direct care and emotional support. Migration also places additional
burdens on grandparents in terms of childcare and agricultural fieldwork,
which affects their health and well-being.

Figure 6.17 compares sources of financial support for the elderly in
the PRC and selected Asian economies based on recent NTA estimates.
At the apex of the triangle is asset-based reallocations while the bottom
two vertices show reliance on private transfers (to the left) and public
transfers (to the right). The numbers along each side indicate the mix
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of the three sources that each economy uses to support the elderly. The
Philippines shows a high reliance on asset-based reallocations while Japan
has relied on public transfers, although that decreased between 1999 and
2004 in favor of assets. In 2000, the US showed a mix of assets and public
transfers, with little reliance on private transfers. Other economies show a
substantial reliance on familial transfers. The position of the PRC changed
significantly from 1995 to 2002, with private transfers decreasing from
about 50 percent to about 25 percent of elderly financial support. Over the
same period, reliance on public transfers and on assets increased modestly.
We anticipate that reliance on assets and public transfers has increased
further since then and will continue to do so as the elderly cohorts have
opportunities to accumulate assets.

4.2 Healthcare

4.2.1 Healthcare reform since 1980

The healthcare delivery system in the PRC is quite extensive in both urban
and rural areas. In 2003, the number of beds per 1000 population was 2.35,
a figure that increased by 14.4 percent during the 1980s and by 3.9 percent
during the 1990s. There are 1.868 million doctors in total and 1.48 doctors
per 1000 population. In the first half of the 1980s, the number of doctors
per 1000 population increased by 13.7 percent, while in the second half
the number increased by 15.8 percent. During the 1990s, the number was
comparatively stable.

Public hospitals owned by states and local governments account for
93.31 percent of hospital beds and employ 94.23 percent of health profes-
sionals. All public hospitals are classified as non-profit organizations. The
number of private hospitals is growing gradually.

Since the 1990s, the government has decreased subsidies to public hos-
pitals and adopted explicit or implicit policies allowing them to generate
profits from user charges to cover their own expenditures. Government
subsidies accounted for 30 percent of expenditures of public hospitals in
the 1980s but account for just 10 percent at present. As a result, an over-
supply of profitable services like high-tech diagnostics and procedures
and profitable medications has become common, while basic services are
not necessarily of high quality nor accessible to all. As in many countries,
healthcare expenditures have grown rapidly, exceeding the growth rate
of per capita income.® In fact, the high healthcare spending burden is
considered to be one of the most serious social and economic problems
in the PRC.7 Evidence suggests that the lower-income population is most
severely affected since they utilize fewer services (Figure 6.18), despite
having a higher burden of ill health.
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Figure 6.18  Access to healthcare in rural areas in 1993 and 1998

4.2.2 Basic medical insurance system for urban employees

The government has responded to the issue of high out-of-pocket expenses
in part by expanding health insurance coverage to pool risk and prevent
poverty caused by illness. In 1998, the government reformed the basic
medical insurance system for urban employees, creating municipal insur-
ance pools to replace the previous company-based arrangements. This
system combines individual medical saving accounts with a social health
insurance risk pool and is managed by local governments. By the end of
2003, some 109.02 million people had participated in the program, includ-
ing 79.75 million employees and 29.27 million retirees.

The basic program covers all employers and employees in urban areas,
including the retired. The funds come mainly from premiums paid by
employees (2 percent of wages) and employers (6 percent of the total
wage bill), though we are not aware of any rigorous study quantifying
the true incidence of paying health insurance premiums. Retirees are
exempted from paying premiums. The individuals’ premiums and 30
percent of the premiums paid by the employers generally are allocated
to personal accounts; the remaining 70 percent goes into the social risk-
pooling fund.

Outpatient treatment fees are mainly paid from the personal account,
while inpatient expenses are paid mainly by the social risk-pooling fund.
The minimum benefit level is, in principle, about 10 percent of the average
annual wage of local employees, and the maximum reimbursement is
about four times that average. Therefore, urban insurance does not cover
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catastrophic spending but rather caps the insurer’s liability, leaving house-
holds at risk for the largest medical bills. This insurance design, while not
optimal, does keep premiums down and coverage relatively wide.

4.2.3 The new cooperative medical scheme for rural residents

Before 1978, the communes in rural PRC provided healthcare through a
three-tiered “cooperative medical system” that organized barefoot doctors
and provided other medical services managed and financed by commune
welfare funds. Thus the system served the dual role of supplier and collec-
tor of insurance funds. After economic reforms in agriculture, the system
collapsed as communes collapsed.

In 2003, the government began to implement the “New Cooperative
Medical Scheme” in rural areas. Insurance is voluntary for households
while risk pooling and benefit design are done locally, so there are wide
variations across the country, depending on the socioeconomic status of
the locality. Originally, the premium was just 50 yuan a year, of which
40 yuan was subsidized by central and local governments, the remaining
ten yuan coming from the individual. Benefit levels have subsequently
increased although they are still modest. The insurance covers mainly
inpatient medical expenditures and some outpatient expenditures. As the
funding scale is low, the insurance benefit is limited. The main character-
istics of the new scheme include: (1) strengthened government financial
support; (2) increased access to medical aid for the poor by coordinat-
ing with anti-poverty policies (e.g., dibao); (3) increased risk pooling for
counties; and (4) a focus on insurance for catastrophic illnesses.

This program has been rolled out nationally and has now achieved
nearly universal coverage, representing probably the most rapid expan-
sion of insurance in world history. Since it is voluntary, adverse selection
is potentially a problem, though it has been a comparatively minor one
to date given strong incentives for local governments to keep enrollment
high. Secondly, the administrative costs of collecting premiums are high
as they must be collected household by household rather than as payroll
deductions, and because the premiums and government subsidies are
low, the reimbursement rate is also low. The average co-payment by
the individual is still as high as 50 to 70 percent. Moreover, to ensure
sustainability, the government will need to address important issues of
payment incentives for providers and increasing “value for money” in
the health sector including revising incentives for government-owned
hospitals and their employees so that their financial and professional
goals are better aligned with the social goal of quality healthcare at a
reasonable cost.
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Figure 6.19  Health expenditures in selected Asian countries in various
years

4.2.4 An international comparison of lifecycle health expenditures
Economic theory and international experience would suggest that
expanded insurance coverage and increased incomes in the PRC would
have led to increased healthcare expenditures per capita, perhaps dispro-
portionately so among the elderly as that cohort grows and the burden of
disease shifts from communicable to chronic, non-communicable diseases.
Figures 6.19 and 6.20 show the patterns of health expenditures by age in
the PRC compared with those in other countries. We do indeed see a rise
in health spending in the PRC between 1995 and 2002 in Figure 6.19, with
the largest increases among those aged 50-80. In the 1990s, health spend-
ing by age was relatively flat into old age in the PRC as it was in Indonesia,
in sharp contrast with the rising spending with age evident in countries like
Japan, Sweden, and the US after the turn of the century (Figure 6.20). In
2002, the spending profile in the PRC became more like Japan’s in 2004,
albeit still at a much lower level and increasing far less steeply with age
even when normalized by the average labor income of the age group 30-49
in each country.

Finally, we compared the NTA estimates of the share of public financ-
ing in total health expenditures with that reported in the Global Health
Observatory Database, the main repository for health statistics of the
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Figure 6.20 Health expenditures in the People’s Republic of China and
Organization for Economic Co-operation and Development
countries in various years

WHO (http://www.who.int/gho/en/). As shown in Table 6.6, while the esti-
mates of the public/private shares in health expenditures are quite similar
for many countries, there are also notable discrepancies. Moreover, the
differences are not consistently of the variety that one might expect from
comparing household survey estimates (from the NTA) with those sup-
plied by governments with adjustments for international consistency
(WHO estimates). Some NTA estimates found a much higher level of
public health spending than WHO did (for example, by 17 percent for
Brazil and 25 percent for India) while other NTA figures underestimated
public spending relative to the public—private ratio reported by WHO (for
example, by 3 percent for Germany, 12 percent for Japan, 21 percent for
Senegal, 42 percent for Uruguay, and 43 percent for Thailand in 2004).
Overall, the correlation coefficient between the two series is 0.636. Further
investigation of these differences is warranted, especially when interpret-
ing public and private transfers for health generated by NTA estimates
across countries over time.
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Table 6.6  National Transfer Accounts and World Health Organization
estimates of public and private expenditures on health

Country Year Share of public health expenditure (%)
From NTA From the WHO Global
estimates Health Observatory
database
Austria 2000 75.71 76.80
Brazil 1996 57.98 40.50
Chile 1997 47.26 47.10
PRC 1995 51.20 51.20
PRC 2002 35.83 37.10
Costa Rica 2004 78.16 70.40
France 2001 79.68 79.40
Germany 2003 75.50 78.70
Hungary 2005 72.92 72.30
India 2004 47.92 22.50
Indonesia 2005 42.55 45.80
Japan 2004 69.41 81.70
Philippines 1999 41.60 44.20
Senegal 2005 33.99 55.30
Slovenia 2004 79.89 73.00
Republic of Korea 2000 46.99 44.90
Spain 2000 75.98 71.60
Sweden 2003 90.46 82.50
Thailand 1996 20.95 47.20
Thailand 2004 21.93 64.90
Uruguay 2006 31.62 74.10
United States 2003 44.11 43.90

Source:  NTA website and the WHO Global Health Observatory Database, http://www.
who.int/gho/en/, both accessed 30 April 2011.

5. CONCLUSIONS AND POLICY DISCUSSION

The PRC is aging. As this accelerates, the number of elderly people will
become very large and will reach a peak in the 2030s. The country faces
numerous challenges to sustain its economic development during what
is referred to as its third stage of social and economic transformation.
Arguably, this stage is different from the previous two, that is, the social-
ist transformation initiated in the 1950s and the transition from central
planning to a market-based economy, which started in 1979. The current
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transformation started in approximately 2003 but is especially well articu-
lated in the current Twelfth Five-Year Plan that emphasizes balancing
economic development and social development, achieving a “harmonious
society” through improving people’s lives, and happiness. Unfortunately,
the NTA estimates described in this chapter end in 2002 and thus do not
reflect the latest policies and trends. The direction of change nevertheless
appears clear. Achieving a balance between sustained growth and social
inclusiveness will be a challenging task in the years ahead.

Many observers are concerned about support for the elderly and the
potentially negative impact of population aging on the future economic
growth of the PRC. Some characterize the situation as not only a crisis but
a crisis that has to date been mishandled by policymakers: “The aging of
[the People’s Republic of] China’s population represents a crisis because
its arrival is imminent and inevitable, because its ramifications are huge
and long-lasting, and because its effects will be hard to reverse” (Wang,
2010); “[the People’s Republic of] China’s slow recognition and inaction
in the face of its impending demographic crisis — inaction that persists
despite appeals by almost all the country’s population experts to phase out
the one-child policy — reflect policy makers’ lack of understanding of the
changing demographic reality” (Wang, 2010).% In contrast, Banister et al.
(2010) emphasize that there are many reasons to believe that the economy
will respond effectively to this demographic transition and that the govern-
ment will continue to establish resilient policy and institutional responses
that maintain development momentum even as the growth rate declines —
an almost inevitable consequence of reaching middle-income status.

We see an element of truth in both views but lean towards cautious
optimism. The demographic future of the PRC will indeed be quite differ-
ent from its recent past, and the challenges of an aging population with a
relatively low per capita income in such a populous country are daunting.
The trajectory for the PRC over the coming decades will be determined to
a large extent by its policy responses. “To continue to have both economic
growth and support an elderly population, it is necessary to have policies
that encourage work effort, higher rates of savings and investment, and
greater investment in human capital” (Mason and Lee, 2011). It is in effec-
tive policy response that the government can learn from the experiences of
many other countries and from its own newfound determination to seek
more balanced, inclusive growth.

We must also not forget the diverse ways in which the elderly continue
to make substantial contributions to younger generations. The experi-
ences of other rapidly aging countries with strong familial support tradi-
tions, such as Japan and the Republic of Korea, suggest not only that a
second demographic dividend is possible but also that the elderly provide
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ongoing support to their families in ways that are not often recognized
in the crisis rhetoric of population aging. For example, Naohiro Ogawa,
Amonthep Chawla, and Rikiya Matsukura (2011) found that with regard
to intra-familial transfers in Japan, the age at which an average individual
shifted from a net giver to a net receiver increased dramatically from 64 in
1984 to 77 in 2004. The authors argue that the elderly should be consid-
ered latent assets rather than liabilities in contemporary Japanese society
because during Japan’s so-called “lost decade”, the elderly played a crucial
role in providing financial assistance to their adult offspring and their
grandchildren.

In contrast, in the PRC the opportunities of the current elderly to
accumulate private wealth during their prime working ages were severely
constrained (therefore our lack of systematic data on bequests is unlikely
to be a severe limitation). The elderly nevertheless make substantial contri-
butions to family well-being as, for example, caregivers for grandchildren.
In fact, in rural areas the elderly often are the sole caregivers for children
left behind by parents who have migrated to urban areas. Improved health
presumably makes this role possible for a longer period and for a broader
range of families. These intra-familial transfers by the elderly to their off-
spring are not accounted for in the intergenerational transfers discussed in
this chapter since, as mentioned previously, current NTA estimates do not
include non-market household activities such as childcare.

On balance, the sheer number of older Chinese will still present a for-
midable challenge in the country’s quest to achieve a relatively well-off
(xiao kang) society with balanced development. Without a more robust
social protection system, many of the elderly will be left without adequate
support, fueling the wide economic disparities that currently character-
ize the nation. On the other hand, an overly generous system can impede
chances to generate a second demographic dividend. Thus, while the tradi-
tion of familial support for the elderly has merits, policymakers need not
overly fear the transition away from it. “If countries rely to a significant
degree on assets to fund retirement, population aging will lead to greater
wealth . .. and higher standards of living . .. The evidence suggests that
East Asian countries are following this track . . . with low reliance on public
transfer systems” (Mason and Lee, 2011). As the world’s most populous
country, trends in the PRC will shape those of the region and the world.

A vital component of such a transition is establishing a viable pension
system not exclusively based on pay-as-you-go public transfers and flex-
ible enough to address poverty alleviation and income redistribution as the
PRC continues to urbanize and develop. Since the saving rate is already
quite high, there are reasons to suggest that adopting a fully funded
pension system is currently not optimal. Barr and Diamond (2010) argue
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that, “limited pension accumulation rather than full funding better suits
conditions in [the People’s Republic of] China today.” They recommend
notional accounts, expanding the contributory pension system to all large
firms in both rural and urban areas, and introducing a nationwide, tax-
financed “citizen’s pension” based on age and residence to everyone except
those with a significant pension from the mandatory system, similar to
pension systems in Australia, Canada, Chile, the Netherlands, and New
Zealand.

The effects of aging will have specific gender impacts as well. The tradi-
tional reliance on male children for old-age support will no doubt continue
to erode with the large-scale migration of the rural population and its
long-term low fertility and with increased financial support from migrant
daughters (Li et al., 2011). The economic impact of reductions in the
working-age population can be partly offset by greater female labor force
participation and less gender discrimination (see for example discussion
in Banister et al., 2010). As is true around the world, women in the PRC
have a longer life expectancy than men and therefore can expect to spend a
part of their retirement without a spouse.’ For men, the poorest economic
strata will increasingly find it difficult to marry given the large gender
imbalance in the PRC; Maria Porter (2010) argues that there will be a
particular need to address the care requirements of unmarried elderly men
in rural areas in the future. A citizen’s pension would be especially attrac-
tive for supporting women and unmarried men, especially in rural areas.
Wise policy decisions to invest in the human capital of the next generation,
to shore up safety nets for the vulnerable, and to develop a sustainable
system of old-age support can lay the foundation for continued economic
growth and more balanced socioeconomic development.

NOTES

1. According to the United States (US) Census Bureau, fertility was estimated to have been
2.21in 1990, 1.8 in 1995, and less than 1.6 since 2000 (US Census Bureau, 2009).

2. The figures are from the US Census Bureau (retrieved from life tables on April 2011).

3. For a more detailed discussion on the transition of PRC demography, please see Judith
Banister (1987), Andrew Mason (2002), and Feng Wang (2010).

4. For more details on NTA estimation methodology, please see Lee et al. (2008) and
Mason et al. (2009).

5. “In a market economy, it is inappropriate to attach too much importance to whether
pension contributions are paid by the employer or the worker, because mandatory social
security contributions or payroll taxes imposed on employers have the effect of reducing
the wages they offer workers.” (Barr and Diamond, 2010, p. 8).

6. The per-outpatient-visit fee grew from an average of 10.8 yuan in 1990 to 126.9 yuan in
2005, while the consumer price index only doubled during the same period.

7. A survey conducted in 2003 by the Ministry of Health found that 48.9 percent of patients
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who “should” see a doctor chose not to and that over 70 percent of them reported that
this decision was because of the high price of healthcare.

8. Concern also arises because of the potential impact of disparities on social stability.
Reports of public disturbances including protests, demonstrations, picketing, and group
petitioning totaled 74000 in 2004 and 87000 in 2005 (Lum, 2006). Whether this trend is
related to demographic change and its associated social challenges is not entirely clear.

9. In 2010, the probability of surviving to age 65 was 85.28 percent for women compared
with 77.78 percent for men (according to life tables for the PRC maintained by the US
Census Bureau).
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7. Demographic dividends for India:
evidence and implications based on
National Transfer Accounts

Laishram Ladusingh and M.R. Narayana

1. INTRODUCTION

The missing link in the debate on the impact of population on economic
growth is the effect of age structure (Bloom and Williamson, 1998). During
the demographic transition from high fertility and high mortality to low
fertility and low mortality, the age structure of the population undergoes
unprecedented changes from a broad-based pyramid tapering at the top, to
a shrinking base with an enlarged middle and a gradually expanding top.
The age structure of a population has economic ramifications as children
and the elderly consume more than they produce, while those in the prime
working ages support not only their own consumption but also that of
the economically dependent segments of society. Countries with shrinking
numbers of children and large shares of working-age people can raise their
rates of economic growth. This is referred to as the first demographic divi-
dend or as the window of economic opportunity (Lee and Mason, 2006).
Bloom et al. (2000) and Mason (2001) attributed East Asia’s economic
miracle to a major transition in the region’s age structure. Using cross-
country panel data, Bloom and Canning (2004) have shown a positive
and significant relationship between the growth rate of the share of the
working-age population and economic growth, but only if the economy is
open. In studies based on Bloom et al.’s (2003) approach, the ratio of the
working-age population to total population, labor productivity, human
capital, the saving rate, trade policies and other variables determined
the long-term growth of per capita income. An important result in these
studies is the positive impact of the ratio of the working-age population,
which captures the age structure transition. This offers empirical evidence
for the positive impact of the demographic transition on economic growth.
Further, they concluded that the potential for the demographic dividend
can be realized in countries that can provide an environment for economic
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development. Mason (2006) suggested that each country in the Asia and
Pacific region should act now to harvest the first demographic dividend.

In the later stages of the demographic transition, the working-age popu-
lation starts declining and the relative share of the old-age population
gradually increases; this stage of population aging can provide yet another
avenue to boost the economies of developing countries. Lower fertility moti-
vates saving in the prime working years of the economic lifecycle to support
old-age consumption and retirement security, thus providing a second
demographic dividend. Studies that have shown strong links between
national saving rates and age structure include those by Fry and Mason
(1982); Mason (1988); Higgins (1998); Kelley and Schmidt (1996); Deaton
and Paxson (1997); Lee et al. (2000); (2001); and Bloom et al. (2007).

The National Transfer Accounts (NTA) developed by Mason et al.
(2006) offer a systematic approach to introducing age into national
income and product accounts (NIPA) to describe intergenerational flows
of resources in an economy. This approach defines the growth rate of per
capita income as a product of labor productivity and the support ratio,
where the support ratio is equal to the ratio of effective producers to
effective consumers. Support ratios are computed from the age profiles
of per capita labor income and consumption. Furthermore, the approach
distinguishes between the economic benefits from the first demographic
dividend — the positive impact of the growth of the support ratio on the
growth rate of per capita income given productivity — and the second
demographic dividend — positive economic growth from accumulating
wealth and from capital deepening. Mason (2005) obtained estimates of
the first and second demographic dividends for a number of countries and
suggests potentially varied dividends in terms of timing, duration, and
magnitude. Studying demographic dividends in the context of East Asian
economic development with an emphasis on Japan, Mason and Kinugasa
(2008) made the observation that in countries that encourage capital
accumulation as a means of meeting retirement needs, aging can serve as
a fundamental force for creating a wealthier and more prosperous society.
Ogawa et al. (2009) associated Asia’s changing demographic landscape
with the first and second demographic dividends.

The economic implications of the growing working-age population
in India have been the focus of studies by Navaneetham (2002), Lal
(2006), Chandrasekhar et al. (2006), James (2008), and Desai (2010).
Navaneetham did a regression analysis of the growth rate of the gross
domestic product (GDP) on changes in the share of different age cohorts in
the population by controlling for selected macroeconomic indicators. The
sample comprised eight South and Southeast Asian countries, including
India, from 1960 to 1990. The results were varied; in India, however, none
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of the estimated coefficients was statistically significant. Lal (2006) did a
regression analysis of GDP growth rates and found that age structure had
an impact, but the theoretical framework was not adequate to reveal the
first and second demographic dividends. Chandrasekhar et al. (2006) pro-
vided supportive evidence for the need to enhance employability in terms
of educational attainment and healthcare in order to take advantage of the
windows of the opportunity offered by the transition in the age structure.
James (2008) described prerequisites for harvesting demographic divi-
dends and found a positive association between the growth of the working-
age population and household saving, but did not provide estimates
of demographic dividends citing methodological challenges and a lack of
adequate data. Desai (2010) looked at the labor force participation rates of
women by years of schooling and household income quintile and inferred
that India is unlikely to realize its demographic dividends to the fullest
extent unless significant strides can be made to increase their participation.

In general, these studies refer to economic factors that influence the reali-
zation of demographic dividends but do not provide a basis for estimating
and analyzing those dividends. Recently, Aiyar and Mody (2011) assessed
the dividend in various Indian states, Choudhry and Elhorst (2010) looked
at the demographic transition and economic growth in the People’s Republic
of China (PRC), India and Pakistan, and Bloom et al. (2010) studied the
effects of population health and demographic change in the PRC and India.

Policymakers have highlighted India’s advantageous age structure
in recent public documents. For instance, the Eleventh Five Year Plan
(Government of India, Planning Commission, 2008) emphasizes that India
will have, “a unique 25-year window of opportunity called India’s demo-
graphic dividend” (p. 90). Demographic dividends have also become the
subject of researchers, but no quantitative estimates are available, and the
stated period of the window of opportunity is not supported by empirical
or any other sort of evidence. This lack of verifiable evidence on the period
and magnitude of the demographic dividends is a gap policymakers must
address when setting priorities for human resource and capital investment
to harvest the economic benefits of the demographic transition. Using NTA,
this study is an attempt to fill this gap by quantifying the demographic divi-
dends for India and by indicating their implications for equity issues.

2. THE DEMOGRAPHIC TRANSITION IN INDIA

The preliminary results of the 2011 census set India’s total population
at 1.21 billion (Government of India, Office of the Registrar General of
India, 2011), an increase of 180 million over the last ten years. By 2026,
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the projected total population will be 1.40 billion, mainly due to (a) an
increase in life expectancy at birth for males and females from 65.8 and
68.1 years respectively in 2006-2010 to 69.8 and 72.3 years in 2021-2025
and to (b) a decline in the total fertility rate (TFR) from 2.6 to 2.0. The
annual exponential growth rate was above 2 percent between the late
1970s and the mid-1980s, the period of the greatest decline in the death
rate, while the birth rate was still 30 per 1000 population.

The implications of the demographic transition on age structure are
evident for the population under 20 years of age as the share in the total
population of this age group fell from 51 percent in 1970 to 41 percent in
2010 and is projected to decline to 22 percent in 2050. At the same time,
the share of the total population under 60 marginally increased from 5.5
percent in 1970 to 8 percent in 2010 and is projected to reach 22 percent
in 2050. The large decline in the share of the population under 19 years
of age has been associated with a substantial rise in the proportion of the
working-age population (19-59 years) from 43 percent to 51 percent from
1970 to 2010, and is projected to be a maximum of 56 percent in 2045.
Figure 7.1 shows the demographic and age structure transition in India.

It is evident that the age structure of India’s population is likely to
undergo remarkable transitions leading to a decline in the relative share
of children and an increase in the share of the elderly and working-age
populations.

India is often considered as a collection of many countries held together
by a common destiny, thus this overall scenario conceals regional varia-
tions across states. The north-south demographic divide in terms of pace
of fertility and mortality declines and age-structure transition has been the
focus of Bose (1996 and 2006), Bhat (2001), Visaria and Visaria (2003),
Mitra and Nagarajan (2005), Chandrasekhar et al. (2006), Aiyar and
Mody (2011) and Dyson (2010). Table 7.1 shows key demographic indica-
tors and age structure transitions in major states. It is evident that there is
a convergence in mortality in terms of annual deaths per 1000 with figures
in single digits for all states and in life expectancy at birth (e2) which is
the highest in Kerala at 74 years and the lowest in Madhya Pradesh at 58
years, while most of the major states have crossed the 60-year threshold.
However, the demographic gap among states in terms of annual births per
1000 population and annual infant mortality per 1000 live births is glaring.

In 1971 there was variation among states in the percentage of the popu-
lation in the 15-59 and 60 and older age groups, but this seems to converge
gradually in 2026, smoothing out regional differences. Thus in the long run
in the later stages of the demographic transition, the relative sizes of the
working-age and elderly populations in the national aggregate are unlikely
to conceal regional differences.
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Figure 7.1 Demographic and age structure transition in India
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Table 7.1  Demographic indicators and age structure transition in major
states in India

States Demographic rates ~ e° > Age composition
2009! (2002— (%)

BR DR IMR 2000 19713 20264
1559 60+ 1559 60+
Andhra Pradesh 183 7.6 49 644 517 53 655 142

Assam 236 84 61 58.9 484 47 649 11.0
Bihar 285 7.0 52 61.6 51.5 59 641 112
Gujarat 223 69 48 64.1 51.7 5.3 654 13.7
Haryana 227 6.6 51 662 48,0 58 670 114
Himachal Pradesh 17.2 7.2 45 67.0 51.6 7.2 65.5 14.7
Tamil Nadu 163 7.6 28 66.2 56.5 57 642 17.1
Kerala 147 6.8 12 74.0 626 62 630 18.3
Madhya Pradesh 277 8.5 67 58.0 50.5 5.8 63.6 11.0
Maharashtra 17.6 6.7 31 67.2 52.9 5.7 65.7 129
Orissa 21.0 88 65 59.6 516 6.0 651 138
Uttar Pradesh 28.7 8.2 63 60.0 46.1 6.8 61.3 9.8
West Bengal 172 6.2 33 64.9 51.7 5.3 654 142
Notes:

1. DR = Death Rate, BR = Birth Rate, IMR = Infant Mortality Rate: source = Office of
the Registrar General of India (2006).

2. e, = life expectancy at birth.

3. Source = census 1971.

4. Source = Office of the Registrar General of India (2008).

3. ECONOMIC GROWTH AND SOCIAL POLICIES

The history of economic growth in India was disappointing for more than
a quarter of a century. During the 1950s, GDP grew at nearly 4 percent
annually, but from 1965 to 1975 the average dipped to just 2.6 percent.
With the population growing at 2.3 percent per annum, this meant a per
capita income growth rate of just 0.3 percent (Panagariya, 2008). Bhagwati
(2007) noted that the weak growth performance during that period while
the saving rate doubled was due to disappointing productivity. The late
1960s and the 1970s are widely considered as a period of stagnation,
largely due to decelerating industrial growth. To bail out the economy, the
government began to introduce fiscal incentives and to liberalize imports
removing licensing restrictions for selected industries and rationalizing
tariffs. India then moved from a path characterized by a “Hindu rate
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Table 7.2 India’s sector growth performance 1970-2002

(% per year)
Total GDP Sector Growth of GDP
Growth (%) Agriculture  Industry Services
1970-1972 to 19801981 32 2.0 4.0 7.2
(average)
1981-1982 to 1990-1991 5.7 3.8 7.0 6.7
(average)
1991-1992 1.3 -1.1 -1.0 4.8
1992-1993 5.1 5.4 43 5.4
1993-1994 5.9 39 5.6 7.7
1994-1995 7.3 5.3 10.3 7.1
1995-1996 7.3 -0.3 12.3 10.5
1996-1997 7.8 8.8 7.7 7.2
1997-1998 4.8 -1.5 3.8 9.8
1998-1999 6.5 5.9 3.8 8.3
1999-2000 6.1 1.4 5.2 9.5
2000-2001 4.0 0.1 6.6 4.8
2001-2002 5.4 5.7 3.3 6.5
1992-1993 to 19961997 6.7 4.6 8.0 7.6
(average)
1997-1998 to 2001-2002 5.4 2.3 4.5 7.8
(average)

Note: Growth rates for 2001-2002 are projections of the Ministry of Finance based on
partial information. GDP = gross domestic product.

Source:  Economic Survey 2001-2002 (Government of India, Ministry of Finance, 2002).

of growth” below 3 percent to a credible level of 5 percent to 6 percent
annually in the early 1980s. Individual states determined tax reductions,
deregulation, and other policies.

In 1991, the economy suffered a severe balance of payments crisis, a decel-
eration in agricultural output, and uneven performance in manufacturing
(Table 7.2). The government undertook major economic reforms including
establishing the private sector’s role as a leading engine of growth; placing
greater reliance on market forces; and opening the economy to interna-
tional trade, foreign investment, and foreign technology (Ahluwalia, 2005).
These fiscal responses to the crisis were major liberalizations on both the
domestic and international fronts (Panagariya, 2008), which helped accel-
erate the GDP growth rate to 7.8 percent in 1996-1997 and then maintain
it at an average of approximately 6 percent thereafter.
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Since the structural changes in 1991, the economy as a whole is much
more integrated with that of the rest of the world — the current account
is fully open while the capital account is substantially so (Acharya and
Mohan, 2010). Furthermore, the change has been marked by remark-
able macroeconomic and financial stability. The link between economic
growth and poverty alleviation in Indian is, however, not so clear in view
of the persistence of widespread poverty; the inability of the government
to ensure the basic needs of housing, sanitation, adequate healthcare, and
universal education; and the poor quality of education. When it comes
to international comparisons of public expenditures on health as a per-
centage of GDP, India is near the bottom. Expenditures on health were
1.23 percent of GDP even in 2004-2005 and remain at this level to date,
as shown in Table 7.3. As part of the National Rural Health Mission:
2005-2012, the government has proposed raising public expenditures on
health to 2-3 percent of GDP. The private sector has helped to fill some of
the vacuum left by the public sector.

Education is a concurrent subject in the Indian constitution which
means that both the state and the central governments can legislate in
this area. In its public statements, the government is committed to raising
public expenditures for education to 6 percent of GDP from the current
level of 2.6 percent set in 2005-2006.

There are six pension benefit schemes in India: civil service; employees’
provident fund organization; public sector enterprises; occupational
pension or superannuation; voluntary tax advantage saving; and the
unorganized sector. Under the civil service schemes, employees of central,
state, and local governments are entitled to receive non-contributory,
unfunded, defined benefit pensions on retirement as well as contributory
provident funds and lump sum gratuity payments based on length of
service. Provident fund schemes finance retirement pensions for workers
in the organized, non-public sector. The public sector enterprise scheme is
a contributory pension system largely for employees in insurance compa-
nies, the Reserve Bank of India, public sector banks, electricity boards and
oil companies, and is managed by the enterprises concerned. Occupational
pension schemes are employer-sponsored, largely defined contribution
schemes that are not statutory, which provide additional post-retirement
income to employees on a regular basis. The liabilities are met by setting
up trust funds. Voluntary tax advantage schemes are small saving schemes
with incentives for tax rebates. The unorganized sector schemes serve the
poor through social assistance programs at both the central and state
levels (Asher, 2006).

The 1950s and 1960s witnessed the launch of public assistance schemes
by state governments for persons facing virtual destitution. The then
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undivided state of Uttar Pradesh was the first to introduce an old-age
pension scheme in 1957. Other states then introduced old-age pension
schemes, but the timing varied (A.B. Bose, 2006).

® 1960-1969: Andhra Pradesh, Chandigarh, Haryana, Himachal
Pradesh, Karnataka, Kerala, Punjab, Rajasthan, Tamil Nadu, West
Bengal.

e 1970-1979: Bihar, Dadra and Nagar Haveli, Delhi, Goa, Daman
and Diu, Gujarat, Jammu and Kashmir, Lakshadweep, Madhya
Pradesh, Mizoram, Nagaland, Orissa, Tripura.

e 1980-1989: Andaman and Nicobar Islands, Arunachal Pradesh,
Assam, Maharashtra, Manipur, Meghalaya, Pondicherry, Sikkim.

The pension systems were not backed by statutory rights granted to the
elderly; rather, they were established by administrative orders and were
therefore discretionary in character. State governments have determined
the criteria for old-age pensions based on minimum ages ranging from
60 to 70 years for domiciled residents (usually for three or four years),
and restricted to the destitute, defined as persons not capable of doing
remunerative work, with no source of income, no assets, and no family
members/relatives to support them. The Seventh Finance Commission
(1979-1980 to 1983-1984) took a more liberal view and recommended
that the ceiling for old-age pensions be raised to 60 rupees (Rs) per month,
from the Rs25 to Rs45 that the states were paying. The number of persons
eligible for old-age pensions was restricted to 0.1 percent of the total
population.

Until the middle of the Ninth Plan (1992-1997), old-age pension
schemes were treated as the sole domain of state governments. In 1995
the national government launched the National Old Age Pension as a
major component of the National Social Assistance Programme, but
it was not meant to take over state responsibilities. Under the national
scheme, the central government pays beneficiaries older than 65 years of
age Rs75 per month.

In view of the growing concerns regarding inadequate old-age income
security and financial provisions for retirement, in 1999 the government
commissioned the Old Age Social and Income Security report to examine
policy questions. The focus of the report, which was submitted in January
2000, was the unorganized workforce, and the key features and recom-
mendations were the following:

e Establish a new pension system based on the concept of individual
retirement accounts (IRAs).
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e Individuals should be able to access and operate IRAs from “points
of presence” to be located all over the country. These could include
bank branches and post offices, among others.

e® Professional fund managers should be appointed to manage the
funds. The committee also recommended a choice of three types of
funds: safe income, balanced income, and growth.

® There should be a cap on administrative and fund management
costs, and a limited number of managers should be selected, poten-
tially based on competitive bidding on overall charges.

@ On reaching retirement age, individuals would be required to
convert the balance in their IRAs into regular pensions. The pension
annuity would be purchased from a life insurance company.

4. DEMOGRAPHIC DIVIDENDS IN THE NATIONAL
TRANSFER ACCOUNTS FRAMEWORK

India is a federal economy, so (a) revenue and expenditure functions
and (b) regulatory functions are divided among central, state and local
governments. As per the constitution, government activities are assigned
to the union list, the state list, or the concurrent list. Social sectors such as
education, health, and social security are included in the concurrent list;
hence, both the national and state governments have regulatory functions
in these sectors, and their combined expenditures and consumption are
relevant for NTA purposes.

The economic system of India is characterized by the coexistence of the
public and private sectors in the production and consumption of goods
and services including the ownership, management, and financing of social
and economic sector activities. This implies that NTA public and private
sector frameworks are relevant. Furthermore, India is an open economy
because its borders are open for international trade in goods and services
as well as for international production (for example, labor and capital).
In fact, an increase in openness has been an important factor in the
globalization of the Indian economy. Thus, external account transactions
are of importance for India’s economic growth, which implies that the
NTA open economy approach to estimating aggregate control variables
is relevant.

The total dependency ratio — the ratio of children and the elderly to the
working-age population — is conventionally used to capture the economic
implications of a changing age structure. This is a purely composite indica-
tor and does not reflect variations in values of earnings and consumption
by age. This limitation is overcome in the NTA based on the economic
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lifecycle approach (Mason et al., 2006). The economic lifecycle of an
individual is characterized by the age pattern of labor income and the
consumption of private and public goods and services, and typically shows
that populations concentrated in working ages can support a higher level
of consumption than populations concentrated in the dependent ages for
whom consumption exceeds income. This lifecycle deficit (LCD) of the
dependent age groups is financed by age reallocations in terms of intergen-
erational transfers and asset-based reallocations. The NTA flow account
identity, consistent with the national income identity, provides an empiri-
cal basis for computing LCDs and age reallocations.

In the NTA framework, the first demographic dividend is quantified
and assessed in terms of the economic support ratio (ESR) or ratio of
effective number of producers (L) to effective number of consumers (N).
That is,

LN=Sy(@ P /@ P (7.1)

Where, P (a, 1) is the population aged a at time 7, and y (a) and ¢ (a)
are the age patterns of labor income and consumption respectively. The
age patterns of labor income and consumption — the parameters of the
economic lifecycle in the definition of the ESR — clearly have an edge over
ad hoc measures such as the total dependency ratio. A standard measure
of the economic growth of an economy is income per capita and can be
decomposed as:

YIN = (LIN) * (Y/L). (7.2)

It is a measure of per capita income adjusted for age variations in
consumption and is a product of the ESR and income per worker, that
is, labor productivity. Income per effective worker is intended to capture
many factors such as level of technology, human and physical capital,
natural resources, and political and economic institutions (Lee and
Mason, 2007). In growth terms, we have:

gr (YIN)=gr (L/IN) + gr (Y/L) (7.3)

where gr stands for growth rate. Given productivity, the period of the
positive growth rate of the ESR in the demographic transition is the first
demographic dividend.

The first demographic dividend is transitory and phases out with
increases in the elderly population and fewer births to replace the
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working-age population in the later stages of the demographic transition.
The prospect of a second demographic dividend depends on two main
factors. First, some of the economic benefits of the first demographic divi-
dend are likely to be invested in human capital through intergenerational
transfers and capital deepening. This will lead to an increase in output per
worker. Second, the prospects of a longer life and an extended period of
retirement will motivate individuals to save and accumulate more wealth.
Saving and wealth accumulation for consumption in retirement intensify
with fewer children to support due to fertility declines. In the near absence
of an adequately funded public transfer program in India to support retire-
ment, the demand for wealth may undoubtedly rise in the years to come.

Several empirical studies following Yaari (1965) have provided evidence
that an increase in life expectancy leads to a higher saving rate (Zilcha and
Friedman, 1985; Yakita, 2001; Bloom et al., 2003; Kageyama, 2003; and
Kinugasa, 2004). This accumulation of wealth to finance future consump-
tion in excess of future labor income can lead to a second demographic
dividend (Mason, 2005). Computing the second demographic dividend in
India in this chapter follows the macroeconomic framework and simula-
tion approach in Lee and Mason (2007). In this framework, the second
demographic dividend is analyzed in terms of the income index (y/y,) and
the consumption index (¢/y)). The income index is income per equivalent
consumer relative to income, and the consumption index is the consump-
tion per equivalent consumer relative to income per equivalent consumer.
Equivalent consumer is the adult equivalent number of consumers in the
population. The two indices measure the extent to which income and
consumption per equivalent consumer rise relative to income under the
assumption that productivity changes due to technological innovations
only. If individuals save and accumulate assets during the demographic
transition, the income and consumption indices would behave exactly as
the ESR does. In the later stages of the transition, however, with fewer
children to support and the near absence of publicly funded support in
India, people have to save during their working lives to finance consump-
tion after retirement. This makes the indices of income and consumption
different and higher than the ESR in the real world. The second demo-
graphic dividend measured in growth terms is the difference between the
rate of growth of the income index or the consumption index and the rate
of growth of the ESR.

4.1 Data Requirements, Sources, and Assumptions

Age patterns of consumption of public and private goods and services and
labor income have to be consistent with NIPA. Macro aggregate controls



216 Aging, economic growth, and old-age security in Asia

Table 7.4  Macro aggregate controls for labor income and consumption by
sectors in India in 2004-2005 (10 million rupees)

Consumption by sector Public Private Total

Education 60505 38221 98726
Health 74441 80895 155336
Others 184152 1537401 1721553
Macro-control for labor income 1546099

Source:  National Accounts Statistics 2008 (Government of India, Central Statistical
Organization, 2008).

for consumption of public and private health, education, and other
services for the financial year 2004-2005 were compiled from the national
account statistics (Government of India, Central Statistical Organisation,
2008). Macro aggregate controls for labor income are the sum of compen-
sation for employees (including net compensation of employees from the
rest of the world) and mixed income. The aggregate controls in 2004-2005
are given in Table 7.4.

Micro data on labor income and the consumption of health, educa-
tion, and services (for example, food, non-food, housing, infrastructure)
in the public and private (household) sectors are required for charting
age patterns of labor income and consumption by sector in the Indian
economy. The India Human Development Survey (Desai et al., 2008)
conducted in 2004-2005 is the source of micro data on labor income
from wages, salaries, and self-employment and household expenditures
on education, healthcare, food, non-food items, house rent, money bor-
rowed, household credit, enrolment status of children by public/private
educational establishments, and treatment of individuals for minor and
major illnesses. The survey is nationally representative, covering 200000
individuals from over 41000 households spread over 1503 villages and
971 urban neighborhoods using a multi-stage, stratified sampling design
adopted specifically for it. The medium variant projections of the United
Nations (UN) (2009) for India were the source for age structure transi-
tions and the basis for quantifying the demographic dividends. The UN
projection assumed a decline in the TFR to 1.85 and in the infant mortal-
ity rate to 23, and an improvement in life expectancy to age 77.9 by 2050.

The basic data used in the simulation exercise were age patterns of per
capita consumption and labor income. For this simulation we assumed
that two-thirds of children’s costs were supported by familial transfers
and that one third was met through public transfers. Additionally, we
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Figure 7.2 Economic lifecycle for India 2004-2005

assumed that the share of familial intergenerational transfers and public
transfers to support the population aged 60 and older was constant during
the simulation period, that there was a risk-free discount rate of return of
3 percent, a depreciation rate of 3 percent, and a rate of return of 6 percent
on assets declining linearly to a steady-state interest rate of 4.42 percent
in 2300. These assumptions are broadly in line with NTA results on
intergenerational transfers (Ladusingh and Narayana, 2011) and with the
macroeconomic parameters of economies that experienced demographic
dividends in the course of their demographic transitions (Lee and Mason,
2006).

4.2 Economic Lifecycle

The age profile of per capita labor income shown in Figure 7.2 reflects
a number of distinctive features. It is an inverse, broad U-shaped curve
which shows that earning potential is low at early ages, that labor income
increases steeply until about 35 years of age then steadily increases between
36 and 59 years of age and thereafter declines rapidly with advancing age.
The existence of child labor is apparent with the early age of entry into
the workforce and marginal share of labor income of young persons. The
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tapering income profile of the elderly is indicative of their low wages as
many are self-employed farmers or work in the informal sector.

The age pattern of per capita consumption is the combined profiles of
per capita consumption of education, healthcare, and services computed
separately by public and private contributions (Ladusingh and Narayana,
2009; 2011). The profile also exhibits interesting features, particularly for
school-age consumers and at older ages. Per capita monthly consumption
increases sharply from about four years of age till it attains an early peak
at about 19 years, showing a huge investment in education, and contin-
ues to increase up to 26 years, the age of completion of education. The
consumption profile crosses the income profile at 25 and 60 years of age,
which mark the average ages of entry into the labor force and of retire-
ment respectively. During the 35 years of economically gainful activities,
per capita consumption rises concomitantly with the rise in per capita
labor income and continues to rise even post retirement due to healthcare
costs but then drops in the very old age groups. This implies that retire-
ment does not compel individuals to curtail consumption, because the
bulk of employment is in informal sectors with no formal age of retire-
ment. An important, noticeable feature of the age pattern of per capita
consumption is that the elderly support an average consumption nearly at
par with that of those in the prime working ages. This suggests intergen-
erational equity and is also a reflection of reallocations of resources across
age groups through saving and liquidating income and assets.

4.3 The Lifecycle Deficit and Intergenerational Reallocations

The LCD of persons younger and older than working age occurs because
they consume more than they produce; it is covered through private (inter-
and intra-household) transfers, public transfers in cash or in kind net of
taxes, and private and public asset-based reallocations.

Table 7.5 shows labor income, public and private consumption by
sector, LCD, public and private transfers, and asset-based reallocations
by decades for accounting year 2004-2005. The consumption of private
and public health, education and services by persons under 30 years of age
and 65 years and older exceeds their labor income. These two age groups
respectively make up 51.5 percent and 6.5 percent of total consumption.
The opposite is true for people in the working-age groups 30-49 and 50-64
years. Those aged 30-64 years accounted for 42 percent of total consump-
tion. Children and the elderly mainly consume education and healthcare
respectively.

The existence of child labor and the continuation of economically
gainful activities by the elderly emerge from the fact that the contributions
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Table 7.5 Aggregate labor income, consumption, lifecycle deficits, and
age reallocations by decades in India (2004-2005) (10 million

rupees)
Total 0-19 20-29 30-49 50-64 65+
Lifecycle deficit 429516 583062 58499 267329 -39687 94971
Consumption 1975615 640114 377019 572539 256732 129211
Public 319098 159705 41492 66958 32177 18766
Education 60505 58905 1600 0 0 0
Health 74441 20737 7742 21931 14292 9739
Other 184152 80063 32150 45027 17885 9027
Private 1656517 480409 335527 505581 224554 110446
Education 38221 31798 6423 0 0 0
Health 80895 12767 8678 26271 19584 13595
Other 1537401 435844 320426 479310 204971 96851
Labor income 1546099 57052 318520 839868 296419 34240
Age reallocations 429516 583062 58499  -267329 -39687 94971
Asset-based 395527 20038 -16922 142122 135357 114932
Reallocations
Net Asset- 1067028 46986 151226 440934 257469 170414
Based Income
Less: net 671501 26948 168148 298811 122112 55482
savings
Public transfers 0 81138 -35904 -45406 -5006 5178
Private transfers 33989 481886 111325 —-364045 —170038 -25139
Inflows 1213290 498342 246997 264478 122272 81200
Outflows -1179301 -16456 —135672 —628523 -292310 —106339
Inter-household 33989 2705 4952 10695 8894 6743
Inflows 36458 2829 5401 11685 9518 7025
Outflows —2469 -124 —449 =990 -625 -282
Intra-household 0 479181 106372 —374740 —-178932 -31882
Inflows 1176832 495514 241596 252793 112754 74176
Outflows -1176832 -16332 —135224 —627533 -291685 —106058

Source:  Authors’ calculations.

of children under 20 years of age and of the elderly 65 years and older to
total labor income were 3.7 percent and 2.2 percent respectively.

Figure 7.3 indicates that intergenerational public and private transfers
and asset-based reallocations are the primary means of financing the LCD
of children and the elderly. Private transfers, particularly intra-household
from members with disposable income and assets, are very important in
India. Private and public transfers accounted for §2.6 percent of inter-
generational reallocations to support the LCD of the population under
20 years of age. Contrary to popular belief, the elderly in India do not get
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Figure 7.3 Aggregate lifecycle deficit, asset-based reallocations, and
private and public transfers in India in 2004-2005

monetary support to finance their LCD from their children and/or grand-
children. The net private transfer for those 65 years and older is negative,
indicating that they themselves are supporting the LCD of other house-
hold members. Public transfers to children under 20 years of age and to
people aged 65 and older accounted for 14 percent and 5.5 percent of their
respective LCDs. The aggregate net public transfer is zero as revenues
from taxes, interest, and services balance out expenditures. The elderly
finance their own LCDs largely from asset-based reallocations.

5. DEMOGRAPHIC DIVIDENDS

In the NTA framework, the first demographic dividend is quantified in
terms of the ESR, while the second dividend is studied in terms of the
income index (y/y,) and consumption index (¢/y,) described in the preced-
ing sections. The key inputs for the simulation to generate the ESR and
indices of income and consumption are the age patterns of labor income
and consumption depicted in the economic lifecycle in Figure 7.2.

Figure 7.4 shows trends in the estimated values of ESR (L/N), the
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Figure 7.4  Economic support ratio, consumption index, and income index
for India from 2005 to 2295

income index (y/y,) and the consumption index (¢/y,). The trend for the
ESR is positive and rises until 2035, indicating an increase in the number
of effective workers per effective number of consumers. It increases from
a value of 0.750 in 2005 to 0.819 in 2035, registering an annual increase
of 0.51 percent. It is thus evident that there is rapid economic growth
during the later working ages in the middle stage of the demographic
transition. The first demographic dividend results in an increase in income
per effective consumer by 9.1 percent in India from 2005 to 2035, given
the age patterns of labor income and consumption shown in Figure 7.2.
The transitory nature of the first demographic dividend is evident from
the declining trend in the ESR after 2035, the starting point of the dwin-
dling working-age population and the gradual increase in the share of the
elderly population. The effective number of workers per effective number
of consumers starts declining in 2035 from its peak, but still remains above
its level in 2005 until 2070.

In order to chart saving and asset accumulation — the key factors in the
second demographic dividend — we compared the trend in the income and
consumption indices with that of the ESR. The levels were more or less the
same in 2005, but after this point the income and consumption indices rose
more sharply than the ESR, and the gap between them was pronounced.
The gap between the consumption index and the ESR was 1 percent in
2005 and widened to 6 percent in 2035, and the annual increase in the
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Figure 7.5 Annual growth rate of demographic dividends in India from
1980 to 2295

consumption index during the period was 0.51 percent. The consumption
index continued to remain above the ESR throughout the demographic
transition. Had there been no second demographic dividend, the ESR and
the consumption index would have been the same, as there would have
been no rise in income per effective consumer, and the economy would have
been devoid of capital deepening by way of asset accumulation and saving.
The reason for the higher values of the consumption index even after the
first demographic dividend phases out is that people are able to support
higher levels of consumption as a consequence of increased income per
effective consumer. This way the transitory first dividend is converted into
a permanent second dividend that contributes an increase of 15.8 percent
in income per effective consumer during the transition period 2005-2035.
The gain in income per effective consumer from both the first and second
demographic dividends during this period is thus 24.9 percent.

The second demographic dividend measured in growth terms is the
difference between the rate of growth of the income index (y/y) or the
consumption index (c¢/y) and the rate of growth of the ESR (Lee and
Mason, 2007). Figure 7.5 shows trends in the growth rates from the first,
second, and total demographic dividends. The growth rate of the ESR
turns negative in 2035, indicating the phasing out of the first demographic
dividend. At this stage, while the ESR begins to decline and turn negative,
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the second demographic dividend with some overlapping remains positive.
The peak in the growth rate of the second dividend is attained when the
growth rate of the first dividend starts declining for the reasons highlighted
above. When the first demographic transition phases out in 2035, the
annual rate of growth of the ESR becomes negative.

The annual rate of growth of the second demographic dividend exceeds
that of the first in 2035 and remains positive until it hits zero in 2070. On
the whole, income per equivalent consumer increases by 44.7 percent from
1980 to 2035. As the second demographic dividend gains momentum
when the first demographic dividend starts phasing out, the contribution
of the second dividend is expected to dominate, particularly after 2040.
These results closely correspond to those for Asia in UN calculations
(2007). Using the NTA framework to study the demographic transition
and changing age structures in the Economic and Social Commission for
Asia and the Pacific region and their impact on demographic dividends,
Ogawa et al. (2009) have found that for the region as a whole the period
of first demographic dividend is 1973 to 2023, and for India it is 1975 to
2045. What emerges from our results is that India is predicted to enjoy the
benefits of the first dividend until 2035.

Many scholars, including Mason (2006), have suggested that to
meet the challenges of population aging, developing countries like
India should earnestly invest the first demographic dividend in human
resources and institutions to build a viable asset-based retirement
system. An important macroeconomic consequence of an aging popula-
tion is the manner in which wealth is distributed and behaves over time
during the transition. The components of wealth to consider are child-
rearing transfers (7,/Y(—)), pension wealth (Wp/ Y)), assets (4/Y)), and
consumption (C7Y)) relative to income shown in Figure 7.6 in terms of
present values of future child-rearing costs, pension wealth, assets, and
consumption respectively.

Child-rearing costs in terms of relative wealth transfers to children
were about four times annual labor income in 2005 and declined to 2.4
and 1.8 times in 2035 and 2070 respectively. The decline in child-rearing
costs in the late transition period is because fewer children are born when
fertility rates are low. The relative cost still remains high because per-child
consumption is expected to rise as the number of children falls. Pension
wealth and assets rise substantially until 2070, coinciding with the second
demographic dividend. Pension wealth is 4.2 times annual labor income
in 2005 and rises to 5.5 times in 2070; the corresponding rise in assets is
from 1.4 to 1.8 times annual labor income in this period. The demand for
pension wealth is weak in the initial stages of the demographic transition
due to a combination of factors, including high child-rearing costs, the
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Figure 7.6 Components of wealth accumulation relative to income in India
Sfrom 2005 to 2295

predominance of young workers who are yet to start accumulating wealth
for retirement, and a lack of incentives to save.

Bloom et al. (2010) note that a higher share in the working-age popu-
lation is a supply-side opportunity for a potential economic boom but
also acknowledge that this potential depends on how the extra workers
are employed. This implies that the first demographic dividend does not
arise merely because the working-age population increases. NTA-based
calculations of the first demographic dividend capture contributions
of public and private institutions and the policy environment through
aggregate controls and age profiles of consumption and income variables
and incorporate them in the computation of support ratios. Nevertheless,
the constancy of cross-sectional age profiles of income and consumption
throughout the computation is a limitation of the NTA approach.

6. MET AND UNMET CHALLENGES

From 2004 until 2010, India’s average quarterly GDP growth was 8.40
percent, reaching a historical high of 10.10 percent in September 2006
and a record low of 5.50 percent in December 2004; the economy has
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posted an average growth rate of more than 7 percent in the decade since
1997 (Government of India, Ministry of Finance, 2011). India’s diverse
economy includes traditional village farming, modern agriculture, handi-
crafts, a wide range of modern industries, and a multitude of services.
Services are the major source of economic growth, accounting for more
than 50 percent of India’s output while employing less than 33 percent of
its labor force.

In a study of patterns and causes of economic growth in India, Basu and
Maertens (2007) observed that while the Indian population has more than
doubled since the 1960s, GDP has increased more than eightfold since
then and gross domestic capital formation increased from 22.5 percent to
33 percent of GDP from 1980 to 2005. Bosworth and Collins (2007) broke
the economic growth rate of India down into production, physical capital,
land, education, and a residual called total factor productivity (TFP). The
results of this study showed that the annual rate of change in output per
worker increased from 3.3 percent in 1960-1973 to 5.8 percent in 1980—
2005, while output per worker increased from 1.3 percent to 3.8 percent
in 1960-1980 and 1980-2004. They concluded that post-1980 growth was
associated more prominently with an increase in TFP. India’s saving rate
as a percentage of GDP has risen from 10 percent in the 1950s to 29.1
percent in 2004-2005, of which saving in the household sector constituted
1.9 percent and 10.3 percent respectively (Ladusingh, 2009). Though there
is disagreement on the extent of poverty reduction from economic growth,
Bhaskar and Gupta (2007), citing official estimates made by the planning
commission, have mentioned that the percentage of the population below
the poverty line fell from 37 percent to 27 percent in rural areas and from
33 percent to 24 percent in urban areas, and that overall it fell from 36
percent to 26 percent.

Of major concern in India’s growth paradigm are the widespread eco-
nomic and social inequalities and the poor status of human development.
These include the absence of food security for a significant proportion of
the population; the inability to ensure basic needs of housing, sanitation,
and adequate healthcare to the population as a whole; the continuing ina-
bility to ensure universal education and its poor quality; and the slow pace
of increased access to education and employment across different social
groups and women in particular (Ghosh, 2008). Seen in this light, inclusive
growth is a mirage. The growth rate in agriculture, which accounted for 18
percent of GDP in 2008, declined from 3.8 percent in 2006 to 2.6 percent
in 2007, while the growth rate of industry, the major driver of the economy
constituting 29 percent of GDP in 2008, slowed marginally in the same
period. The unemployment rate in rural India as a whole increased from
5.63 percent in 1993-1994 to 7.21 percent in 1999-2000 (Ghosh, 2008).
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7. SUMMARY AND CONCLUSIONS

Using the NTA framework, this chapter estimates and offers evidence for
the positive macroeconomic implications of the age structure transition
in India as quantified in the first and second demographic dividends. The
estimates are based on the ESR and the consumption index. The ESR
translates the economic lifecycle as a measure of the first demographic
dividend in terms of effective numbers of producers per consumer. Age
patterns of per capita labor income and of consumption of public and
private goods and services capture underlying individual preferences,
intergenerational transfers, public policies, and market orientation. The
ESR replaces the ad hoc total dependency ratio as a refined measure of the
first demographic dividend. As the estimates of per capita age patterns of
labor income and consumption are population weighted and constrained
by macro aggregate controls, the ESR captures the economy of a country
in a broader perspective.

The first demographic dividend predominates from 1980 to 2035, but
from 2035 onwards it dwindles and the second demographic dividend
gains prominence. The total dividend for India remains stable until 2070
as first dividend transfers to children relative to labor income gradually
decline, while pension wealth and asset accumulation relative to income
steadily rise.

The link between the demographic dividends and income growth is
policy dependent. The first dividend is in part the consequence of the
growing working-age population and can be realized only if employ-
ment opportunities expand to keep pace. The second dividend arises
largely because prime working-age adults have to save to support longer
retirements. To reap the economic gains of the potential second divi-
dend, however, an environment conducive to accumulating assets is
required. This is reflected in some of the policies and programs in India’s
Eleventh Five Year Plan. Our results offer strong empirical justification
for strengthening these policies and programs as they will help to accom-
plish the plan’s national economic growth target rate of 9 percent.
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and intergenerational transfers in
Japan: how dire are the prospects?
Naohiro Ogawa, Sang-Hyop Lee,

Rikiya Matsukura, An-Chi Tung, and
Mun Sim Lai

1. INTRODUCTION

Global population growth has been steadily slowing down since the
second half of the 1960s primarily due to an almost universal reduction
in fertility. From 1965 to 1970, the number of countries with fertility rates
below replacement (a total fertility rate (TFR) of less than 2.1 children
per woman) was eight, but that number swelled to 76 from 2005 to 2010.
Although more than half of these low-fertility economies were developed,
the number of developing economies with below-replacement fertility
increased at a phenomenal rate from 0 to 31 in the four decades under con-
sideration. Currently, approximately 50 percent of the world’s population
lives in an economy with below-replacement fertility.

Because Asia is the most populous region in the world, with 60 percent
of the world’s inhabitants, the majority (57 percent) of the population
living below replacement fertility now resides there (United Nations,
2009). It is worth remarking that only 3 percent of Asia’s population
resided in countries with below-replacement fertility between 1965 and
1970, but the share grew to 25 percent from 1990 to 1995, when the
People’s Republic of China’s (PRC) fertility rate fell below replacement
level. It is projected that half of Asia’s population will be residing in socie-
ties with below-replacement fertility by 2012 and that this proportion will
reach 80 percent in the late 2020s, when India is projected to attain below-
replacement fertility (United Nations, 2009). It should also be noted that
the number of Asian economies below the replacement level has increased
remarkably over time. From 1965 to 1970, there was only one such
country (Japan), but from 2005 to 2010, the number increased to 17 and
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included the PRC, Hong Kong, China, the Democratic People’s Republic
of Korea, Japan, Macao, Mongolia, the Republic of Korea, Sri Lanka,
Singapore, and Thailand. At present, five Asian economies — Hong Kong,
China, Republic of Korea, Macao, Singapore, and Taipei,China — are
classified in the category of lowest-low fertility, that is, with a TFR below
1.3. In fact, East Asia’s fertility is now the lowest in the entire world (Jones
et al., 2009; Retherford and Ogawa, 2009).

Along with the rapid decline in fertility, there have been marked
improvements in mortality in Asia. The Japanese postwar experience
is a particular case in point. When Japan joined the Organisation for
Economic Co-operation and Development (OECD) in 1964, it had the
lowest life expectancy at birth among member countries, but had achieved
the highest by the early 1980s. At present, 26 economies in Asia have
life expectancies that exceed 70 years for both sexes. In East Asia, Hong
Kong, China, Japan, and Macao have already surpassed the 80-year level.

As a result of these dramatic, rapid fertility and mortality declines over
the last several decades in Asia, we have witnessed a relative increase in the
number of elderly and a relative decrease in the number of young people,
leading to rapid population aging. East Asia’s population aging has been
the fastest and most pronounced on the continent as the total depend-
ency ratio defined as {[(0-14) + (65 and older)]/(15-64)} reached its peak
value (0.758) in 1964, after which its projected long-term trend shows a
U-shaped pattern, reaching its trough value (0.403) in 2011. This implies
that in East Asia as a whole, the share of the working-age population
has been increasing from 1965 to date, but the end of that growth period
is now quickly approaching. The 47 years of continuous growth of the
working-age population have had a very direct and favorable impact on
per capita economic growth, a phenomenon called the first demographic
dividend.

The rate of population aging in Japan has been by far the highest in
Asia; in 2005 it became the oldest nation in the world, surpassing Italy,
and then the population began to decrease (Ogawa, 2011a). These demo-
graphic developments have caused a great deal of concern in various
spheres of Japanese society. Rapid population aging has already put
serious financial pressure on the social security system, pressure that will
increase in the future, and the government has tried to shift some of the
costs of the system back to families. In business circles, entrepreneurs have
been concerned about the recent declining trends in the labor force and in
saving rates because, taken together, they suggest that Japan’s economy is
likely to grow at a slower pace in the future than it did during much of the
postwar period.

We analyzed the impact of rapid population aging on the socioeconomic
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system in Japan during the late 1990s and early 2000s as the Japanese
experience can serve as a baseline for discussing important public policy
issues related to population aging in other Asian societies. To that end,
we compared the Japanese case with the experiences of her neighbors: the
Republic of Korea and Taipei,China. It should also be borne in mind that
Japan has still retained some traditional values relating to familial respon-
sibilities, so the Japanese model may be of relevance to policymakers in
Asia’s developing regions who want to combine the best of traditional and
modern approaches to support the elderly.

We drew heavily on findings recently obtained from the international,
collaborative National Transfer Accounts (NTA) project. A fuller expla-
nation of the basic NTA concept, the assumptions used in computations,
and the definitions of other key variables are available on the NTA website
(http://www.ntaccounts.org).

2. JAPAN AS A FORERUNNER OF POPULATION
AGING IN EAST ASIA

Japan’s demographic transition began in the early part of the twenticth
century with a gradual reduction in fertility that accelerated dramatically
immediately after World War II (Hodge and Ogawa, 1991) when, after a
short baby boom from 1947 to 1949, the TFR declined by more than 50
percent from 4.54 to 2.04 children per woman in 1957. It is worth noting
that a reduction of this magnitude over a ten-year period was the first such
experience in the history of mankind. This was followed by only minor
fluctuations around replacement level until the first oil crisis occurred in
1973. Thereafter, Japan’s TFR started to fall again, and by the mid-1990s
it was below 1.5 children per woman. In 2005, it plummeted further to
1.26, the lowest in the postwar era, before it rebounded slightly to 1.39 in
2010. If fertility were to remain constant at the present level, each succes-
sive generation would decline at a rate of approximately 35 percent. This
post-1973 decline is often referred to by some demographers as Japan’s
second demographic transition (Ogawa and Retherford, 1993; Retherford
and Ogawa, 2006; Ogawa et al., 2009c).

Although Japan’s fertility decline in the 1950s was the earliest to occur
and the largest in magnitude, both the Republic of Korea and Taipei,China
reached below-replacement fertility in the mid-1980s, as depicted in Figure
8.1.In 2009, the TFR for the Republic of Korea was 1.15; the correspond-
ing figure for Taipei,China was 1.03. These three economies have recently
been making strenuous efforts to boost marital fertility but have had only
limited success (Retherford and Ogawa, 2009).
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Figure 8.1 Total fertility rates for Japan, Republic of Korea, and
Taipei, China

East Asia’s very low fertility has attracted a great deal of attention both
inside and outside the region. In contrast, a relatively limited amount of
attention has been paid to the rapid declines in mortality over the past
several decades. Japan is again a good illustration. In 1960, life expect-
ancy at birth in Japan was 65.3 years for men and 70.2 years for women,
the lowest among OECD members at that time (Mason and Ogawa,
2001), but by the mid-1970s, life expectancy for both sexes was among
the highest. In 2009, male life expectancy at birth reached 79.6 years, the
second highest in the world following Qatar (81.0 years), and female life
expectancy rose to 86.4 years, the highest in the world followed by Hong
Kong, China (86.1 years). The corresponding figures for the Republic of
Korea and Taipei,China for females were 83.8 and 82.3 years, respectively,
and for males were 77.0 and 76.0 years. Further mortality reductions may
be expected to play an increasingly important role in population aging in
these economies.

In the past several decades, life expectancy at age 55, when people are
inclined to make concrete retirement plans, has improved to a substantial
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Figure 8.2 Male life expectancy at age 55: international comparison

extent in East Asia. Using data for 38 countries, we plotted changes in
the life expectancy of men at age 55 from 1950 to 2009 in Figure 8.2.
Life expectancy in Japan, the Republic of Korea, and Taipei,China rises
almost linearly and is high by international standards. More importantly,
Japan has consistently recorded the highest level of life expectancy at age
55 since the mid-1970s. At present, the level for Japanese males is the third
highest in the world.

Because of long-term declines in mortality at various ages, the number
of centenarians has been increasing at an annual rate of 13 percent since
the early 1970s, which makes them the fastest growing segment of the
entire Japanese population, as shown in Figure 8.3.

Japan is also now in the fourth stage of the epidemiological transition,
the stage in which the onset of degenerative diseases is delayed. At present,
cancer, heart disease, and cerebrovascular disease are the major sources
of mortality, but unlike many developed countries where heart disease
is the number one killer, cancer has been the leading cause of death in
Japan since 1981, and Japan still has one of the highest death rates from
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Figure 8.3  Annual growth rate of population of Japan in five-year age
groups

cerebrovascular disease among the industrialized nations. Elderly survi-
vors of this disease often tend to be paralyzed to a certain degree, which
partially accounts for the prevalence of bedridden elderly in Japan. In the
past few decades, the burden on family members or home helpers provid-
ing in-home care for them has been a formidable social and economic issue
in Japanese society.

As a consequence of this demographic transition, the age structure of
the Japanese population has shifted to a pronounced degree. The pro-
portion of those aged 65 and older increased from 5 percent in 1950 to
20 percent in 2005 and to 23.1 percent in 2010. More importantly, the
transition occurred at an unprecedented rate (Ogawa and Retherford,
1997; Ogawa et al., 2010). Although Japan’s elderly population reached
10 percent in 1984 and was the last to do so among industrialized nations,
Japan became the first industrialized country in which the elderly comprise
more than 20 percent of the total population. The length of time required
for the increase from 10 percent to 20 percent was only 21 years. Compared
with Norway and Sweden, Japan is aging approximately three times
faster.
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Figure 8.4  Proportion of the elderly (65+ ) in Japan, Republic of Korea,
and Taipei, China

Figure 8.4 compares population aging in Japan with that in the
Republic of Korea and Taipei,China from 1971 to 2050. As can be clearly
seen, Japan is the most aged of the three throughout the entire period,
though population aging in the other two economies is projected to accel-
erate in the first half of the twenty-first century, and, although not shown
in the graph, is likely to overtake Japan just after 2050.

The elderly populations are aging in all three economies as well. In
Japan, for instance, the proportion of those aged 75 and older in the popu-
lation aged 65 and older is expected to grow from 41 percent in 2000 to 62
percent in 2050. A close examination of this result and of country-specific
data from a population projection prepared by the United Nations (2009)
reveals that Japan’s 75 and older population in 2021 is likely to be the
highest in the world and that the country will maintain that position until
2038. This is likely to have a substantial effect on the pattern and level of
demand for healthcare. Corresponding figures for the Republic of Korea
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are 32 percent in 2000 and 58 percent in 2050, and for Taipei,China they
are 35 percent in 2000 and 57 percent in 2050. These reflect faster rates of
aging than those in Japan.

To gain insights into the potential for in-home care for the elderly, we
often use the familial support ratio which relates the female population
aged 40-59 to the total population aged 65-84 (Ogawa and Retherford,
1997), as in all three economies it is usually middle-aged women who
care for older family members at home. In Japan, the value of this index
was 1.30 in 1990 and 0.65 in 2010, a decline of 50 percent in 20 years, and
is projected to be 0.58 in 2025 and 0.41 in 2050. This indicates that the
potential for familial support for the elderly will diminish rapidly, starting
in 2007 when the baby-boom cohort disappears from the 40-59 age group.
The declining trend in the familial support ratio points to the likelihood
that the traditional extended family system will weaken over time. The
government started the Long-Term Care Insurance (LTCI) scheme in
2000 to alleviate the burden on family members caring for elderly parents
at home, but the number of households without any caregivers is projected
to rise at an astonishing rate, so the effectiveness of this scheme is likely to
be increasingly limited over time.

Corresponding values for the familial support ratio in the Republic of
Korea are 1.74 in 2000, 0.88 in 2025 and 0.40 in 2050, and for Taipei,China
are 1.48, 0.90, and 0.46, respectively. The potential for familial support in
the Republic of Korea would thus be slightly lower than that for Japan in
2050.

3. ECONOMIC GROWTH AND THE LABOR FORCE

Japan’s postwar economic growth has been as spectacular as its demo-
graphic transformation has been. At the end of World War 11, the Japanese
economy was severely damaged, but its productive capacity recovered to
prewar levels by the end of the 1950s. As indicated in Figure 8.5, during
the 1960s Japan’s real gross domestic product (GDP) grew at a phenom-
enal rate of about 11 percent per annum facilitated by an abundant,
high-quality labor force, advanced technology from developed countries,
and a favorable international trade market (Ogawa et al., 1993). From the
second half of the 1960s to the end of the 1990s, numerous Japanese devel-
opment economists repeatedly pointed to these factors as keys to Japan’s
“Golden 60s”. Since the turn of the century, however, attention has been
directed to the significant role played by the unprecedented decline in fer-
tility that followed the postwar baby boom.

In 1973, the first oil crisis hit Japan without much warning. This external
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shock triggered a restructuring of the Japanese economy; consequently,
economic growth was much less impressive than in the 1960s. In the 1980s,
the average annual growth rate of real GDP was 4.2 percent.

In the mid-1980s, the Japanese economy entered into a bubble phase,
and many Japanese firms purchased properties in the United States (US)
and elsewhere. In 1989, the Nikkei average was at an all-time high, and
government tax revenues increased substantially with the introduction
of the 3 percent consumption tax and increased corporate profits. It did
not, however, take long for the bubble to burst. The investment boom
ended abruptly in the second half of 1990, and a number of leading banks
and other financial institutions went into bankruptcy. Government tax
revenues dropped dramatically, and government debt accumulated at
an unprecedented rate. Japan’s debt crisis has become the worst among
developed countries. Accumulated government debt amounted to $10.5
trillion in 2010 or to approximately twice the size of the country’s
GDP. Moreover, Japan’s international competitiveness deteriorated very
quickly. In the early 1990s, the Japanese economy ranked 1st, but in 2010
it ranked 27th behind Singapore (1st), Hong Kong, China (2nd), PRC
(18th), and the Republic of Korea (23rd) (International Institute for
Management Development, 2010). In addition, the household saving rate
decreased from 7.9 percent in 2000 to 3.3 percent in 2008.

One of the major reasons for Japan’s poor economic growth in the 1990s
was a series of inappropriate macroeconomic measures implemented by
the government after the bubble burst. The government regarded the
country’s sluggish economic performance as a part of a business cycle, and
increased government spending to boost the country’s economy, without
much success. It took several years to realize that more drastic restruc-
turing policies were needed to make the economy more competitive in
international markets. Because of the delayed policy responses to globali-
zation, some economists call the 1990s “Japan’s lost decade” (Yoshikawa,
2002). Only in early 2002 did the economy finally enter a period of slow but
steady growth that persisted until the Lehman Shock in September 2008.
To make the situation worse, in March 2011 Japan was hit by a magnitude
9.0 earthquake followed by a catastrophic tsunami and a nuclear accident.
At the time of the writing of this chapter, it was virtually impossible to
predict accurately how and when these difficulties would be resolved.
Because of its very slow adjustment to globalization, some economists
have suggested in recent years that Japan is now in its second lost decade
(The Economist, 2009). In contrast, the Republic of Korea coped swiftly
with the various problems arising from the Asian financial crisis in 1997 by
adopting economic policies based on International Monetary Fund (IMF)
demands and thus achieved success in a relatively short period of time.
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In Taipei,China, the impact of the Asian financial crisis was much milder
than it was in the Republic of Korea.

The labor force in Japan has been shrinking since 1998, and population
aging has been advancing quickly. In response, a number of changes have
been under way in the labor market since the 1990s. For instance, Japan’s
unique practice of lifetime employment and the seniority-oriented wage
system that constitute the core of Japan’s “corporate paternalism” have
become increasingly serious stumbling blocks to making the Japanese
economy more competitive. One of the principal obstacles to raising the
mandatory retirement age is related to the wage system, as postponing
retirement leads to larger wage bills. To cope with this problem, many
businesses, particularly large-scale enterprises, have been gradually modi-
fying the system by introducing performance-based elements. The other
deterrent to extending the retirement age is the lump-sum severance ben-
efits that are basically a function of duration of service. In 2009, a male
employee with a university education and more than 38 years of service
received severance pay equivalent to 41 times his final month’s salary.
Recently such grants have been incorporated into pension benefits pro-
vided by employers, but severance pay attracted a great deal of attention
as the 6.9 million baby-boom generation (born 1947-1949) approached
retirement age in 2007. Because of their sheer numbers and the amount
of their severance pay, financial markets, not only in Japan, have been
affected to a substantial degree. Many financial institutions, banks, and
life insurance companies now offer a variety of portfolio plans to retir-
ing baby boomers. A serious problem associated with the exodus of the
baby boomers from the labor market is the loss of a giant pool of experi-
enced workers, so employers are trying through a variety of measures to
keep them on the payrolls. With very low fertility and sluggish economic
growth, the task is not easy.

In so far as the labor force participation rate among the elderly is con-
cerned, Japan stands apart from other industrialized nations. In 2008
according to the International Labour Organization (ILO), the labor force
participation rate for Japanese men aged 65 and older was 30 percent,
while in developed countries in Europe it was less than 10 percent and
in the US it was 22 percent. Older Japanese women are also more likely
to continue working than older women in Europe but almost as much as
their counterparts in the US. It should also be noted that labor force par-
ticipation in the Republic of Korea is considerably higher than in Japan,
regardless of sex (ILO, n.d.).

The female labor force participation rate in Japan also differs consider-
ably from that of many industrialized nations. In most, the rate has risen
sharply during the past few decades, but in Japan the rate for women
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aged 15 and older fell from about 51 percent in the mid-1960s to about
46 percent in the mid-1970s, and then rose to about 49 percent in 2010
(Government of Japan, Statistics Bureau, 2011). The lack of a trend in the
Japanese female labor force participation rate is due to offsetting trends
in different types of participation as well as to the sensitivity of their par-
ticipation to economic fluctuations such as the oil crisis of the early 1970s
and the bursting of the bubble economy in the 1990s. This supports the
frequently heard claim that Japanese female workers are marginal and
that their wages are notoriously low. It should be stressed, however, that
due to the diminishing supply of male workers in absolute terms begin-
ning in 1998, the demand for female workers, both full time and part time,
has been on an upward trend, particularly in service and retail/wholesale
industries (Matsukura et al., 2007).

It is also worth noting that an increasing proportion of male and female
Japanese young people aged 15-34 are choosing alternative working
lifestyles. Two terms frequently used to describe young persons who are
not formally employed are freeters and NEETSs. Persons classified by the
government as NEETs are completely outside the labor force, while freet-
ers are engaged in temporary or part-time employment. The increasing
proportion of young people who choose not to seek permanent, full-time
jobs after graduation or who decide to quit their first job is causing con-
siderable concern among policymakers. From 1982 to 2002, the propor-
tion of freeters rose from 1.9 percent to 7.4 percent, while the proportion
of NEETs remained virtually unchanged at 1.6 percent. In 2002, this
meant that 2.5 million freeters and 0.5 million NEETS, a total of 9 percent
of the population aged 15-34, were outside the formal employment
system. Freeters and NEETS still remain a serious problem in the labor
market.

4. PUBLIC SUPPORT SCHEMES

4.1 Welfare Programs in the Three East Asian Economies

Starting in the late 1950s following postwar trends in Europe, Japan
was the first of the three East Asian economies to move toward build-
ing a welfare state during the initial stages of its miraculous economic
growth. As described in Figure 8.6, Japan established universal pension
and healthcare schemes in 1961, though expenditures for social security
were only 5 percent of national income that year. Toward the end of the
period of rapid economic growth, however, resources allotted for social
security benefits began to increase substantially. Thus it is widely believed



8002 01 [S6] WoLf undp ur sutodul jpuonvu {0 23v1u242d v S sa.mipuadxa (11N22s [P120S  9°§ 2NSIL]

"(0107) yoreasay £11nodg [e1og pue uonendod Jo 9Jnnsu] [BUONIEN  22.108

900¢ T00C 9661 T66T 986T 1861

S1S00 [e2IPBN

L

WUeld |09, 3y}
Jo uoneusws|dwy

saafojdwa Jo sasnods yuapuadap
10 abe1an0d Alosindwod
‘wiojai uoisuad 8T

aoueinsu| ared
wia)-Buo
0 uBwWysIaeIs3

uoneXapUl JIWIOU0IB0IBU PUE
8|NPaYIS LONNGLILOD PaXI) YIM WSIUBLISW

Buiouefeq onewoine e Jo uonoNpPosU|
:wioa1 uoisuad y00Z

Ucwmxw 18yjo ﬁcm‘whm:w; \

961 TL6T 996T T96T 9S6T

N\\\\\\\\\\\\\\\\\\\\\\\\\\\ aJejjam pue UOISUS

uoisuad pue
areoyifeay ui
abelanod [esianun
10 uBWYSqeIsT

(21|93 JO BUQ JB3A,)
19pjo pue 0L

pabe asoy) 01 papinoid
areayeay sl

1661
0

og

%

243



244 Aging, economic growth, and old-age security in Asia

that Japan’s welfare state really started in 1973, the so-called “Year One
of Welfare”. In that year, the elderly aged 70 and older became entitled to
free healthcare services, and in 1974, social security expenditures rose to 8
percent of national income.

After the first oil crisis in 1973, the annual growth rate of real GDP
was negative in 1974. This proved to be the tipping point in economic
growth, as shown in Figure 8.5. The Japanese welfare state was therefore
established during the worldwide stagflation of the 1970s, which gave rise
to the shift in policy emphasis from the welfare regime to the employment
regime that has affected the Japanese economy and the welfare system in
the past three decades (Takegawa, 2005; 2009). One of the consequences of
that shift was the abolition of free healthcare for those aged 70 and older
in 1983 due to financial constraints; Japanese people are still concerned
about employment and social welfare.

In contrast, the government of the Republic of Korea expanded welfare
in the late 1990s after the Asian financial crisis. Under the slogan of
“productive welfare”, the Kim Dae Jung administration (1998-2003) fol-
lowed IMF recommendations and carried out a series of social reforms
that rapidly transformed the country into a welfare state (Lee, 2004). The
National Medical Insurance Scheme was established in 1989, and the
National Pension Insurance Scheme was expanded to cover all citizens in
1999. In contrast to Japan, the Korean welfare state was shaped by the
welfare regime coupled with the “workfare regime” rather than by the
“employment regime”.

Although social spending relative to GDP in both Japan and the
Republic of Korea has been trending upwards in the past few decades,
compared with other countries with similar levels of per capita GDP both
still have relatively low levels of social spending (Takegawa, 2009). One
explanation may be the relatively low maturity level of old-age pension
programs, particularly in the Republic of Korea. Another factor could be
the persistence of multigenerational living arrangements and a high inci-
dence of intergenerational familial transfers in East Asian economies, the
basis for the terms “welfare orientalism”, “Confucian welfare state”, and
“East Asian regime”. Although this implies that Japan and the Republic
of Korea belong to the same welfare state regime, the social and economic
policy orientations of the two governments were completely opposite in
the late 1990s, so the welfare state in the Republic of Korea is not the same
type as that in Japan (Takegawa, 2005).

In Taipei,China, there have been major expansions of welfare arrange-
ments for the elderly, including important developments in old-age income
maintenance schemes, long-term care systems, and healthcare schemes.
These public programs have advanced through a series of political
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confrontations and competition among different political parties (Fu
and Lu, 2009). Compared with Japan and the Republic of Korea, the
development of social policy in Taipei,China is more seriously affected
by the balance of power among political parties and by election results.
This is one of the principal reasons why the old-age income maintenance
schemes were finally implemented only in 2008 while the National Health
Insurance Scheme was implemented as early as 1995.

These East Asian experiences in building welfare states suggest that
starting dates, the international context, and local circumstances are
decisive factors in determining the paths they will take (Takegawa, 2009).
More importantly, the future direction of the welfare programs in each of
these three economies will be affected by their past developments.

4.2 A Brief Outline of Japanese Social Security Programs

Universal pension and healthcare schemes were instituted in 1961
(Figure 8.6). As mentioned earlier, since 1973, “Year One of Welfare”,
Japan’s social security system has grown considerably, increasing from
5 percent of national income in 1961 to 27 percent in 2008 (National
Institute of Population and Social Security Research, 2010). Japan’s social
security system encompasses old-age pension schemes and health plans as
well as the Long-term Care Insurance Scheme and some other smaller pro-
grams. The share of social security expenditures accounted for by the two
main components has changed substantially over time. Pension and health
benefits accounted for 22 percent and 57 percent respectively of total
expenditures in 1965, and 53 percent and 32 percent of total expenditures
in 2008 (National Institute of Population and Social Security Research,
2010). The shift toward pension benefits has occurred mainly because
of population aging, the maturation of the pension system, and major
changes in health plans intended to rein in mushrooming costs. Another
reason is that pension benefits are more affected by population aging than
health benefits are, inasmuch as health benefits are provided to the entire
population regardless of age.

Public pension schemes were initially established for specific occupa-
tional groups, with some covered earlier than others. Currently there
are six different public pension schemes. Two of these, the Employees’
Pension Scheme and the National Pension Scheme, cover approximately
90 percent of the workforce. The employee’s scheme was established in
1941 while the national scheme was established in 1961 for workers not
covered by other public pensions. Thus, 1961 marks the onset of universal
pension coverage for workers in Japan.

A major difference between the two is that paid employees working for
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a firm with at least five regular workers belong to the employees’ scheme,
whereas farmers, other self-employed workers, employees of small firms
with fewer than five regular workers, and certain other categories belong
to the national scheme. The two schemes also differ in levels and methods
of contribution. In the employees’ scheme in 2011, 16.4 percent of a
worker’s total annual earnings, including bonuses, went to the govern-
ment, evenly split between the employee and the employer. In the national
scheme, the government collects a flat contribution from members, most
of whom are self-employed. In 2011, this contribution was 15020 yen
(about $188) per month. Because of lower contributions, benefits paid to
national scheme recipients are considerably lower than those paid by the
employees’ scheme, but in both, benefits have been automatically linked to
changes in the consumer price index only since 1999.

When Japanese pension schemes were initially established, they were
organized under the principle of reserve financing. As the social security
system evolved, however, the reserves could not cover current benefit
payouts, thus requiring the government to shift to pay-as-you-go financ-
ing by gradually increasing subsidies from general tax revenues. Unlike
reserve financing, pay-as-you-go financing is directly affected by the age
composition of the population, so reserve funds accumulated in the past
have been diminishing in recent years as the proportion of the elderly has
increased. The employees’ scheme reserve funds are a salient example.
Moreover, various calculations have shown that intergenerational equity
considerations will become an increasingly divisive social issue as popula-
tion aging accelerates in the next few decades (Ogawa and Retherford,
1997). Due to such gloomy long-term prospects, an increasing proportion
of the population enrolled in the national scheme is discontinuing con-
tributions: 42 percent of the participants did so in 2010, and in Okinawa
Prefecture, the worst of all, 64 percent of participants are not making
contributions at present.

In order to maintain financial solvency, Japan’s pension schemes have
been periodically reviewed and reformed. A major pension reform was
carried out in 2004 to address sustainability, which in effect meant reduc-
ing benefits to a considerable extent. To accomplish this, the 2004 pension
reform built in an adjustment factor called “macroeconomic indexation”
to reflect longer lifespans and a drop in the number of contributors and
earnings. As a result, the replacement rate for the employees’ scheme
declined considerably. According to the OECD, it is currently 36 percent
of the average earnings of a male worker, which is lower than the average
for OECD members at 61 percent (OECD, 2011).

In 2007, the government’s decades-long careless handling of pension
records came to the attention of the public and became a serious political
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issue. It was estimated that records for more than 50 million contributors
could not be identified, mainly due to the fact that an incredible number of
errors had been committed in the process of converting the original hand-
written documents to a computer format. Because there are still more than
20 million persons who cannot receive pension benefits, Japan’s public
pension system may be drastically changed, depending on how this politi-
cal issue is settled in the years to come.

The second major component of social security benefits is health ben-
efits. Five separate major plans exist, and again, coverage has been uni-
versal since 1961. The Association-Managed Health Insurance Plan, the
Government-Managed Health Insurance Plan, and the National Health
Insurance Plan are the major ones, and together they cover 87 percent of
the population. Employees of large-scale enterprises are enrolled in the
association plan, and employees of small and medium-sized businesses
are enrolled in the government plan. Persons not covered by other exist-
ing plans are enrolled in the national plan. The age structure of members
is older in the national plan than in the other plans, primarily because a
large proportion of its members are self-employed small business owners
and farmers.

In 2008, the medical plan premium was as high as 7.4 percent of a work-
er’s earnings for the association plan and 8.2 percent for the government
plan (Health and Welfare Statistics Association, 2010). The premium is
split between the employee and the employer, and the government pro-
vides small subsidies to cover administrative and management costs. For
the national plan, a different premium is collected from each household
depending on its annual income and assets.

Because of its lower premium rates and older age composition, the
financial foundation of the national plan is weak compared with those
of the other four plans and has required heavy government subsidies. To
ease the financial burden on the government, the other four plans have
been required to make contributions to it since 1984 to compensate for
differences in age composition. As a consequence, the financial situation
of the association plan, which has the youngest age composition, has been
rapidly deteriorating. Various proposals to integrate the five plans into
one unified plan are currently under discussion.

At present, Japan’s ratio of social security benefits to its national
income is still lower than that of most European countries, but numerous
simulation exercises suggest that it will grow considerably over the next
few decades. How much will taxpayers be required to contribute to the
social security system over the next 25 years? The Japanese government
has been very concerned about this issue and has been trying to shift some
of the costs of the social security system back to families.
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5. FAMILIAL SUPPORT NETWORK AND
CAPACITY

Although Japan’s current demographic and economic situations are
similar in many ways to those of other industrialized countries, there
are also some important differences that relate to the legal status of the
elderly and to family organization (Hodge and Ogawa, 1991; Ogawa and
Retherford, 1993; 1997). Let us first discuss the legal status of the elderly.
Most industrialized nations, particularly in Europe, have abolished legal
requirements for providing care to needy parents (Hashimoto, 1984;
Gibson, 1992). In Japan, however, the responsibility of children to care for
their aged parents is stated in the new Civil Code of 1948. Article 877 stip-
ulates that those in a lineal relationship, as well as siblings, are responsible
for supporting and caring for each other, and under special circumstances,
third-degree relatives may also be required to furnish support. This legal
family responsibility is often invoked and enforced (Gibson, 1992).

The legal status of the elderly was even stronger in prewar Japan. The old
civil code, which was heavily tinged with Confucian beliefs, included the
primary power of family heads over arranged marriages and inheritance
by primogeniture (Kendig, 1989). These laws provided a powerful base
for reinforcing traditional family relations based on intense obligations
between individuals in direct lineal descent (Sano, 1958) and gave primacy
to the continuity of the household. In such patrilocal households, the son
and his wife were subordinate to his parents. These traditional family values
were further reinforced by a culture of deep sensitivity to social approval,
a strong motivation throughout life to relieve oneself of indebtedness to
others, and absolute duties to parents (Benedict, 1946). The revision of
the code in 1948 removed the predominant legal power of family heads.
It was designed to reshape traditional culture to better fit a more modern
social structure consonant with individual rights and economic progress
(Kendig, 1989). However, Japan’s traditional family values and practices
are still widely prevalent though they have changed substantially in the last
few decades as a consequence of rapid urbanization and industrialization
coupled with an extraordinarily fast demographic transition.

Let us now turn to Japan’s changing family organization.
Multigenerational households are still fairly popular in Japan though
they are not the most common living arrangement and have declined in
recent years (Ogawa and Ermisch, 1996; Ogawa and Retherford, 1993).
According to the 2005 round of the International Survey of Lifestyles and
Attitudes of the Elderly (Government of Japan, Cabinet Office, various
years, b), the proportion of the elderly aged 65 and older living in three-
generation households was 21 percent. In contrast, the corresponding
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Figure 8.7 International comparison of persons aged 65 and older living in
three-generation households from 1981 to 2005

figures were only 3 percent in the US and I percent in Germany and France
(Figure 8.7). It should be stressed, however, that due to rapid demographic
shifts and to changing lifestyles, the figure for Japan has steadily declined
over the past two decades from 42 percent in 1981 to 36 percent in 1990.
Although the Japanese government often views co-resident households as a
unique asset that could be tapped to offset the adverse effects of population
aging on the sustainability of the social security system, the validity of this
view has become increasingly questionable as population aging advances.

As displayed in Figure 8.8, the proportion of those aged 65 and older
co-residing with their adult children in Japan declined from 70 percent in
1980 to 43 percent in 2009. Similar downward trends are observed in both
the Republic of Korea and Taipei,China.

Obviously, as population aging advances, the number of elderly who
need intensive healthcare is expected to increase rapidly. In Japan as well as
in other East Asian economies, a substantial proportion has been and will
be looked after at home by their adult children, particularly unemployed,
middle-aged women. One of the modeling exercises undertaken by the



250 Aging, economic growth, and old-age security in Asia

%
85

80 +

75 1

70 1

60

55 T

50 +

40 TR S SN SN SN TN TN SHN SN TN TR SN SN TR TN SRR SN SR SRR SR S S SN SR S S S S

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

|—0—Japan —e—Republic of Korea —=—Taipei,China |

Sources:  Japan: Government of Japan, Ministry of Health, Labour and Welfare (various
years, b and ¢); Republic of Korea: Howe et al. (2007, p. 12); Taipei,China: Fu and Lu
(2009, p. 91).

Figure 8.8 Percentage of persons aged 65 and older co-residing with their
children in Japan, Republic of Korea, and Taipei, China from
1980 to 2009

Nihon University Population Research Institute clearly shows a dramatic
rise in this burden; however, this is likely to change drastically depending on
the future availability of both public support services through social security
programs such as the Long-term Care Insurance Scheme and long-term care
institutions. The degree to which the elderly will receive care through Japan’s
traditional familial support network is also contingent on future demands
for female labor and on the future commitment of women to provide care.
In view of the financial constraints on the government, the recent trend in
female paid employment (Ogawa and Clark, 1995; Ogawa and Ermisch,
1996; Ermisch and Ogawa, 1994), and the rapid shift in familial support
(Ogawa and Retherford, 1993; Retherford et al., 1999), the outlook for pro-
viding home-based care for infirm elderly Japanese is rather bleak.

5.1 Measuring Two Demographic Dividends

One of the important links between demographic change and economic
growth is the role of demographic dividends (Mason, 2001; 2007; Mason
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and Lee, 2006). To calculate the first demographic dividend for Japan,
we estimated the age-specific profiles of consumption and production in
contemporary Japan in the private and public sectors combined for five
years — 1984, 1989, 1994, 1999, and 2004 — using private sector information
from the National Survey of Family Income and Expenditure from 1984
to 2004 of the Statistics Bureau of Japan and public sector information
from various government publications. The results are expressed in terms
of 2000 constant prices and are in Figure 8.9. The age profiles of per capita
consumption rose almost continuously from 1984 to 2004, particularly at
younger and older ages. Deserving particular attention is the emergence of
an upward-sloping consumption curve for the age group 65 and older in
2004. This is accounted for by the implementation of the Long-Term Care
Insurance Scheme in 2000.

By applying the results for the most recent year (2004) as statistical
weights, we calculated the annual growth rates of output per effective
consumer and per effective producer from 1920 to 2050. The results are in
Figure 8.10. Japan’s first demographic dividend — the difference between
the annual growth rate of output per effective consumer and the annual
growth rate of output per effective producer — was positive from 1949
to 1982. The magnitude was extremely large during the rapid economic
growth of the 1960s and the early 1970s, as discussed earlier.

For a comparison, we applied the age profiles of consumption and
labor income estimated in the most recent available NTA data for the
PRC, Japan, Republic of Korea, and Taipei,China to the 2008 United
Nations’ population projections and computed the timing of their first
demographic dividends. As shown in Figure 8.11, not only the timing but
also the duration of the first dividends in these economies are substantially
different. In the Republic of Korea it ended in 2009, while in the PRC and
Taipei,China it will end in 2017 and 2019, respectively.

The first demographic dividend is inherently transitory, but the same
demographic forces that ended it lead to a second dividend, that is, the
second dividend arises in response to population aging. While the first
dividend is purely computational, the second dividend is affected not only
by the proportion of elderly persons relative to younger persons, but also
by the extent to which consumers and policymakers are forward looking
and respond effectively to demographic changes anticipated in the years
ahead (Mason, 2007; Ogawa and Matsukura, 2007; Ogawa et al., 2010).
When life expectancy increases, for example, the impetus to accumulate
wealth does also and leads to an increase in income. This implies that if
capital accumulation rather than familial or public transfer programs
dominates age reallocation systems for supporting the elderly, population
aging may yield a second demographic dividend in the form of higher
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Figure 8.10  First demographic dividend in Japan

rates of saving and the capital intensification of the economy (Mason,
2007).

Compared with the first dividend, measuring the amount of the second
dividend is considerably more difficult, in part because the accumulation
of wealth is intrinsically forward looking. We followed methodology used
in previous studies (Mason, 2007; Ogawa et al., 2009a) to estimate the
second demographic dividend in Japan from 1970 to 2050. The results
are in Figure 8.12. The dividend increases remarkably between the late
1970s and the early 1990s, but around the turn of the century begins to
fall substantially with a pronounced trough in the 2010s followed by an
upsurge in the 2020s and 2030s. These oscillations are mainly attribut-
able to rapid shifts in age composition in the early part of the twenty-first
century, primarily because the second generation of baby boomers will be
50 and older and is expected to commence accumulating wealth for their
long retirements.

Combining the first and second demographic dividends in Figure 8.13,
we show the change in the effect of the total demographic dividend on
real GDP growth for Japan from 1970 to 2008. The impact of the second
demographic dividend (particularly during the bubble economy) was quite
substantial.
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Figure 8.12  Second demographic dividend in Japan

Figure 8.14 plots the age profiles of people aged 60 and older who held
real and financial assets in Japan in 1999 using the 1999 round of the
National Survey of Family Income and Expenditure. In addition, we com-
puted the present value of their expected future public pension benefits.
The detailed procedure and assumptions used are available in Ogawa and
Matsukura (2007).

Figure 8.14 indicates that the Japanese elderly are wealthy. At age 60,
the total amount of assets an average person owned was almost 50 million
yen, or $0.6 million. In fact, they are wealthier than this graph shows
because private pensions and various types of familial transfers are not
included. It is interesting to observe that real assets were the biggest com-
ponent of wealth throughout retirement, so liquidating them is a crucial
decision for very old persons, particularly those who are living alone. This
indicates substantial potential for developing various financial schemes
such as reverse mortgages.

Attention should also be drawn to the fact that the Japanese prefer-
ence for owning land changed considerably during and after Japan’s
“lost decade”. According to the National Opinion Survey on Land
Issues conducted by the Ministry of Land, Infrastructure, Transport and
Tourism, the proportion of those aged 60 and older who thought that
land was a better asset than financial assets such as savings and securities
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declined from 63 percent in 1994 to 32 percent in 2005 and then bounced
back to 44 percent in 2009. The proportion again dropped abruptly to 33
percent in 2010 (Government of Japan, Ministry of Land, Infrastructure,
Transport and Tourism, various years). According to a report released
by the OECD (2008), however, 71 percent of the population aged 20 and
older had no knowledge about investments in equities and bonds, 57
percent had no knowledge of financial products in general, and 29 percent
had no knowledge about insurance policies, pensions, and taxes. This sug-
gests that the elderly Japanese need more information regarding invest-
ment opportunities.

Data gathered in a nationwide survey in Japan in 2010 revealed an
important connection between financial literacy and investing in human
capital. According to the survey, over half the workers aged 40 to 59
believed that they needed additional training and skills to continue
working at their current jobs, to have good prospects for promotion,
and to be competitive for new employment after they left their career
jobs. Furthermore, the demand for further training was influenced by
the level of financial literacy (Clark et al., 2010). This is not surprising
since investing in human capital requires that an individual under-
stand the costs and benefits associated with the allocation of time and
resources.

5.2 Lifecycle Deficits and Reallocations

In this section transfers are divided into net public transfers and net
private transfers comprising bequests and inter vivos transfers. The terms
“familial transfers” and “private transfers” are used interchangeably
and the estimated totals are adjusted on the basis of national income
and product account (NIPA) values. Labor income, however, does not
exactly correspond to its NIPA counterpart because the income of the self-
employed includes returns on labor and capital. We allocated two-thirds
of this income to labor and one-third to capital.

Figure 8.15 presents the changing pattern of asset-based reallocations,
net public transfers, and net private transfers in Japan from 1984 to 2004.
All values are measured in terms of 2000 constant prices on an annual
basis. Panel A illustrates the age reallocations for 1984, panel B for 1994,
and panel C for 2004.

There are several important points to be noted with respect to Figure
8.15. First, the three panels clearly show the impact of the rapid growth in
transfers as net total transfers to the elderly aged 65 and older tripled. Net
public transfers grew 4.4 times in real terms, while net familial transfers
dwindled to 10 percent. Asset-based reallocations have become extremely



+06

S8

#00C 01 861 WoLf undp ui suo1pIojpa. 23v Jo sutiof 2a.4y1 fo suiajipd Suiduvyy ¢ 3L

‘suoIe[NI[ed SIoYINy

1013P B|9A08)I === SUOIIL0|[B3) POSL]-1aSSY I

Slajsuel) aleAlld 1

Siajsuel] Jl|gnd

0

3

<7

0L

S9

09

o]

0§

aby
S o

GE

0¢

14

0¢

ST

0T S 0

86T 'V |dued

224108

9
(s@21d JueISU02 0002)

uaA uol|uL

259



Joyap 8johosyT—— SUONEDO0|[eal PaSeg-18SSY 1 Siajsuel) 8jeAlld 1 sisjsuel) oljgnd mmm

aby
+06 S8 08 G/ 0L 1] 09 i} 0S 14 (04 Ge (014 14 0c¢ Sl oL S 0

9

(seoud jueysuod 000z)
7661 "9 |sued uak oL

260



+06

g8

(ponunuos) g7

11048p 8]0A08yI == SUOI}EO0||BSI PESE]-}OSSY I

siajsuel) 8jeAld

sJajsuel} Jlignd _

08

S

0

A

S

9

09

°1°]

aby
0S Sy o

Ge

0¢

14

0

4

Sl

ol S 0

‘9 24N31

¥00¢ "O |sued

9

(s9oud jueIsuod 0002)

uak uol|ul

261



262 Aging, economic growth, and old-age security in Asia

important among the elderly and increased tenfold in real terms between
1984 and 2004 though net public transfers dominated in 2004.

Second, despite the shrinking young population, the total amount of
net transfers to those aged 0-19 grew by 11 percent in the two decades,
and the composition of net transfers changed considerably. From 1984
to 2004, the amount of net public transfers to this age group increased by
37 percent in real terms, while net familial transfers declined by 6 percent.
Because the young do not own many assets, no distinctive change in the
role of asset-based reallocations was observed.

Third, though relevant tables are not shown, on a per capita basis the
relative growth of net public transfers to both the elderly and the young
increased to an equal extent, that is, they doubled, over the period in ques-
tion. More importantly, while the amount of net familial transfers to the
young rose by 36 percent, there was an 86 percent decline for the elderly.

Fourth, in general the working-age group 20-59 received no net public
transfers, and the peak age of their tax burden tended to shift to older
ages, which reflects the influence of population aging. In 2004, the peak
of the tax burden occurred at approximately age 55, while earlier the peak
occurred between ages 40 and 50. It should be emphasized, however, that
on a per capita basis, the peak of the tax burden remained relatively stable
in the vicinity of age 55 during the time period.

Fifth, although asset-based reallocations occur in both the private and
public sectors, the private sector has consistently dominated. Furthermore,
a positive value for asset-based reallocations implies that people receive
asset income in excess of their savings. In 2004, for instance, positive
values reached their peak when people were in their sixties and were com-
prised largely of returns on private assets (for example, property income).
In contrast, the small negative asset-based reallocation values at young
ages in 1984 occurred mainly because public savings exceeded public asset
income.

Sixth, and most importantly, net familial transfers are negative among
the relatively young elderly. As displayed in panel C, this phenomenon
was particularly pronounced in 2004 among those in their sixties and
seventies. This implies that the financial assistance they provided to their
adult children and/or grandchildren exceeded the assistance they got from
them. It is also worth noting that the amount of these negative net familial
transfers rose during Japan’s lost decade when the unemployment rate
was very high and labor income hardly grew at all in both nominal and
real terms.

Figure 8.16 shows changes over time in the importance of net public
transfers, net familial transfers, and asset-based reallocations in financing
the lifecycle deficits of Japanese elderly. The importance of asset-based
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Figure 8.16  Funding the lifecycle deficit of the elderly (65+ ) and the
young (0-19) in Japan, 1984-2004

reallocations grew, while that of net familial transfers declined sub-
stantially over the 20-year period. As for net public transfers, the value
for 1989 is obviously off the smooth time trend. There are two factors
accounting for this irregularity. First, a 3 percent consumption tax was
introduced in April of that year, and second, that was the peak year of the
bubble economy, so government revenue from corporate taxes increased
phenomenally.

Figure 8.17 further substantiates the financial support the younger
elderly have provided to their families as all age groups received positive
net intra-household transfers from the 60-74 age group.

According to a nationwide survey by the Nihon University Population
Research Institute in April 2007, the proportion of respondents in their
forties who had received financial assistance from their parents in the pre-
vious 12 months was approximately 50 percent higher than the proportion
who had provided financial assistance to their parents. This suggests that



00 Ut updpp ur sdno.s a3v pro.q Suown s /Sunay [pynup f-pagul [pnuup vixdpd sad joN /8§ 2n31]

+G/m ¥/-098 65-G¥0 py-0E£m 62-GL@ ¥l—0m |

dnoub aby
+GL ¥.-09 6G—GY ¥—0¢

6¢-Gl

‘SUOIJR[NO[BD SIOYINY 224108

NRRNNNRNNNNNNY

Gl
uak uolin

264



Population aging and intergenerational transfers in Japan 265

Table 8.1 Changes in crossing ages for net public and familial transfers in
Japan from 1984 to 2004

Net public transfers Net familial transfers
Young Old Young Old
1984 21 60 1984 27 64
1989 21 60 1989 27 64
1994 21 61 1994 29 70
1999 21 61 1999 29 74
2004 22 61 2004 30 77

Source:  Authors’ calculations.

the Japanese elderly are still playing a vital role in financing their offspring
when they need it. So while older persons in Japan are often considered
to be liabilities, they are actually acting as a safety net in contemporary
Japanese society.

Table 8.1 shows that net familial transfers to the elderly became positive
at age 64 in 1984 and 1989 and then at 70 in 1994, 74 in 1999, and 77 in
2004. These dramatic upward shifts seem to be closely related to improved
pension benefits due to the maturation of the pension schemes. It is also
interesting to note the change in the age at which net public transfers to
the elderly become positive. In contrast to familial transfers, the age rose
from 60 to only 61 during the 20-year period, which indicates that Japan’s
mandatory retirement age has changed very slowly over time.

The table also shows an upward shift in the age at which net familial and
public transfers to the young become negative. From 1984 to 2004, the age
for public transfers rose only slightly from 21 to 22 years, while the cor-
responding figure for familial transfers increased more substantially from
age 27 to 30. Regarding public transfers, ages 21 and 22 correspond to the
age of completing higher education. These changes in the crossing ages for
net transfers indicate that public sector responses to rapid socioeconomic
and demographic shifts in Japanese society have been very tardy, while
the speed and magnitude of familial responses have been much faster and
greater.

In Figure 8.18 we plotted changes in the pattern of financing consump-
tion among the three elderly groups (65-74, 75-84, and 85+) from 1984
to 2004. The role of public pensions became increasingly important,
while familial transfers became less significant over time. Surprisingly, in
1994-2004 the share of net familial transfers in financing consumption
among those aged 65-74 disappeared, although a substantial proportion
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of this age group was still co-residing with their adult children. It should be
emphasized, however, that the inflow of familial transfers is still significant
among those aged 85 and older. This may be largely due to the fact that
they receive a relatively limited amount of pension benefits as a result of
their shorter contribution periods, and because of the predominance of
women in this very old age group.

For all three groups, the share of asset-based reallocations grew sub-
stantially over time, especially in the 65-74 age group where it increased
from 17 percent in 1984 to 46 percent in 2004. This is consistent with
the data in Figure 8.15. The share of public transfers for healthcare also
increased for all three groups especially between 1999 and 2004, which
supports the rise of per capita consumption among the elderly depicted in
Figure 8.9. Figure 8.18 also shows that the share of labor income is consid-
erable in the youngest group, which is consistent with the high labor force
participation rate among the elderly in contemporary Japan.

Figure 8.19 compares the pattern of financing consumption among the
elderly aged 65 and older in Japan, Republic of Korea, and Taipei,China
in the most recent annual data that were available. A few points of inter-
est emerge. First, the proportion of public transfers is the largest in Japan,
at more than 50 percent, which is consistent with our earlier comparison
of welfare programs in the three economies. Second, familial transfers in
Taipei,China finance almost 30 percent of the consumption of the elderly,
compared with 1.4 percent in the Republic of Korea and 0.5 percent in
Japan. Third, the Republic of Korea leads in asset-based reallocations, at
52.1 percent.

Figure 8.20 charts the same data for the population aged 0-19. In all
three economies, more than 50 percent of consumption is financed by
private transfers. Thus this age group is a considerable financial burden
on the family budget.

A recent study (Ogawa et al., 2009b) showed that the costs of raising
children, particularly for healthcare and education, have been one of
the most important determinants in lowering fertility in East Asia and
Thailand, while earlier studies (for example, Takegawa, 2005) showed
that the costs of maintaining the elderly have been rising in aging Asia,
particularly in East Asia. The question is, do the resources going to the
young crowd out those going to the elderly? We computed on a time-
series basis the number of years of prime working-age (30-49) labor
income needed to finance the per capita lifecycle deficit of a child and of
an elderly person in Japan (1984-2004), Republic of Korea (1996-2005),
Taipei,China (1981-2005), and Thailand (1981-2004) in Figure 8.21. In
Japan, the cost of raising a child rose from 9.64 years of labor income
in 1984 to 13.02 years in 2004, while the corresponding figures for an
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Source:  Authors’ calculations.

Figure 8.21  Relationship between costs for children and the elderly in
Japan, Republic of Korea, Taipei, China, and Thailand

elderly person increased from 12.39 years to 16.98 years. In the Republic
of Korea, children’s costs rose from 9.03 years of labor income in 1996 to
12.61 years in 2005, while those of the elderly grew from 11.18 years to
14.56 years. In Taipei,China the change for both children and the elderly
was substantial, from 7.75 years of labor income for a child in 1981 to
16.65 years in 2005, and from 9.43 years for an elderly person to 18.33
years, while in Thailand, children’s costs increased from 7.99 years in 1981
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to 10.40 years in 2004, while those of the elderly were 11.51 years in 1981
but grew to 15.88 years in 2004.

Figure 8.21 indicates that there is no crowding-out of costs between
the two age groups in these four economies as the costs grew in the same
direction.

6. SUMMARY AND FUTURE PROSPECTS

Japan’s demographic landscape in the twenty-first century is extremely
gloomy. In the hope of raising marital fertility to alleviate the burden
of rapid population aging on the economy, the Japanese government
has formulated and implemented a series of pro-natalist programs and
policies since the early 1990s (Ogawa and Retherford, 1993; Retherford
and Ogawa, 2006). Despite these strenuous efforts, the country’s fertility
remains very low. Judging from past experience in many industrialized
countries in the West, there is no panacea for restoring fertility to replace-
ment levels, and in view of the results of various recent opinion surveys
on importing unskilled foreign workers to Japan, it seems safe to say that
a large-scale immigration policy is a rather remote possibility. In fact, the
use of immigration measures is inconceivable in contemporary Japanese
society (Ogawa, 2011b). Instead, the effective use particularly of the
second demographic dividend, which is likely to remain substantial for the
next few decades, appears to be an attractive policy option for Japan to
place its future economic growth on a steady path.

How can Japanese elderly persons make use of their accumulated assets
and wealth? Depending upon where they invest their financial resources,
Japan’s future economic growth is likely to vary considerably. If the
elderly have sufficient knowledge about financial markets, they may invest
their accumulated assets possibly even outside Japan in the dynamically
growing PRC economy and thus bring financial gains back to Japan. To
facilitate such international transactions, proper institutional and legal
arrangements need to be developed to protect elderly investors.

In contemporary Japan, the elderly are generally considered as liabili-
ties, but our analyses indicate that they will become powerful assets for
keeping the country on a sound and steady growth path in the years to
come. In the past decade, they have also been informally playing the role
of social safety net in providing financial assistance to their adult children
and/or grandchildren when needed. In addition, as discussed elsewhere
(Ogawa and Matsukura, 2007), the number of healthy elderly persons
in Japan is expected to increase significantly in the future, and their edu-
cational attainment will be higher than that of the elderly in the past. In
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other words, Japan’s future elderly will possess a substantial proportion of
both the country’s human and financial resources.

Another policy option Japan can pursue to maintain future economic
growth is to invest in human capital. In East Asia, the basic tradeoff
between the quantity and quality of children concerns costs defrayed by
parents, but public spending on children also plays an important role.
Investing in children through appropriate public policies can reduce the
costs of child rearing and can encourage higher fertility. Apart from
government subsidies, costs can also be reduced by creating more stable
full-time job opportunities for young workers. Furthermore, hourly labor
productivity can be improved by upgrading the curriculum at all levels of
the education system as well as by better vocational training.
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9. Summary of key findings and main
policy recommendations

Donghyun Park

The following summary sheds light on developing Asia’s main demo-
graphic trends and their implications for the region’s growth and old-age
support systems. On the basis of those findings, we propose a number of
policy options that will help to sustain growth and provide economic secu-
rity for the elderly.

1. SUMMARY OF KEY FACTS AND FINDINGS

® Asia is going through a demographic transition.
Population aging — an increase in the share of the elderly population
over time — is occurring across all of developing Asia and not just
in the newly industrialized economies (NIEs) but in those at lower
levels of income and development as well. For the region as a whole,
favorable demographics will be a less significant source of economic
growth in the future.

® There is a great deal of demographic diversity in the region.
The level and speed of the demographic transition vary consider-
ably from country to country. Broadly speaking, there are three
demographic profiles: (1) countries at advanced stages of aging, like
the Republic of Korea and Singapore; (2) countries in the middle of
aging, like the People’s Republic of China (PRC) and Thailand; and
(3) countries still at the early stages of the demographic transition,
like India and the Philippines. Even countries in the advanced stages
will become much older than they are today.

e Many countries will continue to experience the first demographic
dividend.
In relatively young countries like Bangladesh, India,
Indonesia, Pakistan, and the Philippines, working-age popula-
tions will grow relative to dependent populations, and favorable
demographic conditions should persist for at least the next 15
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years. The exact size of the first demographic dividend depends
on age patterns of labor income and consumption, but it is
significant.

The first demographic dividend will diminish over time.

Even in these young countries, however, the dividend will decline
over time. Although the demographic transition is in its early stages,
it is nevertheless under way and the countries are gradually evolving
toward older populations. The demographic window of opportunity
is larger and will last longer than elsewhere, but it is nevertheless
beginning to close.

Opver time, Asian populations will become increasingly concentrated at
older ages, where labor income is quite modest.

In part this reflects low levels of employment at older ages, but it
also reflects low wages and productivity for older working adults.
Furthermore, in some high-income Asian countries, low incomes are
often matched with high consumption among the elderly. Even in
middle- and low-income Asian countries, the elderly are consuming
far more than they are producing through labor, as is true in other
countries at similar levels of development.

Population aging could serve as a drag on economic growth over the
coming decades.

This is because the effective number of workers will decline rela-
tive to the effective number of consumers. East Asia faces the
most serious problems. In the Republic of Korea, for example, the
support ratio is expected to decline by 0.8 percent annually over
the next 40 years. In the absence of compensating changes, stand-
ards of living there will fall by more than 25 percent between 2010
and 2050.

The demographic dividend will give way to a demographic tax in a
growing number of Asian economies.

In economies at advanced stages of demographic transition, the
overall impact of the transition on economic growth may be nega-
tive, even in this decade. These include Hong Kong, China, the
Republic of Korea, and Singapore. In countries like the PRC and
Thailand, the transition from demographic dividend to demo-
graphic tax is likely to take place in the next decade.

Population aging will put a heavy strain on public transfer systems.
Old-age transfer systems are relatively underdeveloped in many
Asian countries so the effects of population aging will be smaller
than in Japan, Europe, or Latin America, but the effects will still
be large. In a “business as usual” simulation, transfer wealth (or
implicit debt) would range from 90 percent of total labor income in
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Pacific island nations to 240 percent of total labor income in East
Asia by 2050.

Population aging will lead to a substantial accumulation of pension
assets in Asia.

For the Asian Development Bank’s developing member countries
as a whole, given their low income profiles, pension assets will rise
from 1.2 times total labor income to 2.1 times total labor income in
2030, and to 2.7 times total labor income in 2050. Given current pat-
terns of old-age consumption, production, and transfers, the total
demand for pension assets will increase very substantially over the
coming decades, rising from $27 trillion in 2010 to $157 trillion in
2050.

Asian economies vary quite widely in their old-age support systems,
but there are patterns that are unique to the region.

In general, the familial transfer system is more important in many
Asian economies than elsewhere. Intra-family transfers finance about
45 percent of the lifecycle deficit for the elderly in Taipei,China, 33
percent in Thailand, and about 20 percent in the PRC and the
Republic of Korea. Public transfer systems are smaller in Asia than
in Latin America. The extent to which the elderly rely on assets,
however, varies considerably across Asia.

Many Asian countries are changing their old-age support systems.
The importance of old-age support systems will increase substan-
tially in the coming years because population aging is expected to
be rapid. Intra-family support is weakening across Asia as a result
of socioeconomic changes and will play a smaller role in the future,
while public transfers are likely to play a greater role. Projections
based on current systems suggest that public transfers will not be
terribly onerous for many Asian countries compared with those in
Europe or Latin America. Whether this remains true will depend on
decisions made by policymakers.

As the support system changes, each component will have a big impact
on the other components.

Too much reliance on public transfers may reduce labor income
and saving. Given the limited role of labor income and intra-
family transfers, Asia’s elderly must rely on accumulating assets
if public transfers are maintained at lower levels than elsewhere.
Relying on asset-based reallocations rather than transfers will help
create capital-intensive economies that can maintain standards of
living.
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2. POLICY RECOMMENDATIONS

2.1 Population Policy

Developing Asia is in the midst of a region-wide demographic transi-
tion toward older populations, but demographic trends, in particular the
fertility trends that lie at the heart of the transition, can be influenced by
government policy. Given Asia’s demographic diversity, however, there
is no one-size-fits-all population policy; the policies should be tailored to
demographic circumstances.

® Societies in advanced stages of the transition should consider pursuing

pro-natalist policies to revive fertility rates.
Hong Kong, China and the Republic of Korea are following in
Japan’s demographic footsteps and have already reached advanced
stages of population aging. Exceptionally rapid aging can have far-
reaching adverse economic and social consequences. Since the root
cause of rapid aging is sharp declines in fertility, reversing or slowing
those declines is the primary policy response. Specific policies
include fiscal incentives that encourage childbearing and provide
a supportive overall environment, for example, more and better
childcare. Opening up to immigration can also help to offset fertility
declines as the experience of Singapore shows.

o Economies in the middle of the transition should carefully reassess out-

dated population policies that may lead to exceptionally rapid popula-
tion aging (see suggestion in preceding section).
In places where the demographic transition is well under way but
where aging is not yet advanced, there is a need to reassess popu-
lation policies. It is important to remember that just a generation
ago Asian countries were grappling with the problem of over-
population. In response, some countries implemented birth control
policies to curtail fertility and population growth rates. The PRC’s
one-child policy is the most well-known example. Given the region’s
rapidly changing demographic landscape and the risk of exception-
ally rapid population aging, birth control policies that contributed
to growth in the past may exacerbate population aging in the
present. They need to be reassessed.

o Economies in the early stages of demographic transition (or just
younger ones) may need to retain population policies that seek to limit
population growth.

It is far too early to contemplate pro-natalist policies in these coun-
tries. For much of developing Asia, the level and speed of population
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aging is still at a low level and is therefore not an immediate concern.
Again, population aging is a relatively new trend in Asia, and until
a few decades ago the region’s demographic concerns centered on
too many rather than too few people. Indeed in some of the region’s
countries in the early stages of aging, there may be a case for intro-
ducing or retaining policies that seek to control fertility. The follow-
ing link might be helpful: http://www.unfpa.org/swp/2004/english/
chl/index.htm.

2.2 Capturing the Demographic Dividends

Even younger Asian countries like India and the Philippines should start
preparing for the fundamentally different demographic landscape they
will face in 2050, but their more immediate priority is to fully capitalize
on their potential demographic dividends. What adds a sense of urgency is
our finding that even for younger countries, the demographic windows of
opportunity will not last forever.

@ Younger Asian countries should adopt appropriate policies and institu-
tions to reap the demographic dividends.
Asian countries at the early stages of demographic transition stand
to gain substantial demographic dividends, but they are neither
automatic nor guaranteed. Younger countries need to implement
appropriate policies and institutions to transform potential divi-
dends into actual dividends. Examples include strong education
systems that turn youths into productive workers and flexible labor
markets that do a good job of matching employers with workers.
The failure to take advantage of potential demographic dividends
will result in substantial economic and social costs, including high
unemployment rates among the youth.

e Younger Asian countries can learn valuable lessons from older Asian
countries.
Younger Asian countries do not need to look far to find examples
of countries that have successfully leveraged large and growing
working-age populations into rapid economic growth. The eco-
nomic success of the NIEs, the members of the Association of South
East Asian Nations and the PRC, is to a large extent the result of
channeling their youthful workforces into productive activities,
especially labor-intensive, export-oriented manufacturing. Younger
countries would benefit from concrete lessons about policies and
institutions in education and labor markets that enabled older
countries to reap their dividends.
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2.3 Overall Economic Reform

Population aging adds urgency to a number of economic reforms that
are desirable in and of themselves for developing medium- and long-term
growth. In order for demographic change to serve as a catalyst for overall
reform, the general public must be aware of demographic trends and their
implications.

@ Asian governments should inform the general public better about

demographic trends and their implications for economic growth and
old-age support.
Even in older Asian economies, there is a lack of public awareness
about these issues, and awareness is even lower in younger Asian
countries, where population aging seems remote and distant. It is a
government’s responsibility to prepare for the fundamentally differ-
ent demographic landscapes that will emerge across the region by
2050. The first step is to raise public awareness to empower both the
public and private sectors to take measures to sustain growth and
to prepare better for old age. Governments should consider setting
up agencies or permanent inter-agency task forces that specialize in
demographic issues, especially in economies in the advanced and
middle stages of the transition.

o Key economic reforms will be critical.

Heightened public awareness of demographic trends and their eco-
nomic effects should give impetus to a number of key reforms that
are very important for Asia’s long-term growth and development.
Building sounder and more efficient financial systems is desirable
in and of itself, but population aging heightens the need to invest
the region’s savings more productively. In particular, investing
the large and growing pool of pension assets will benefit from the
development of long-term capital markets, especially bond markets.
Similarly, population aging raises returns on improving the pro-
ductivity of workers, which calls for education reform and human
capital investments. The need for better workers is more urgent
when there are fewer of them. Yet another example is flexible, effec-
tive labor markets that can provide jobs for both young and old
workers.

2.4 Old Age Support

In addition to sustaining growth, the other strategic challenge posed by
population aging is providing economic security for Asia’s large and
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growing elderly population. Our analysis indicates that public transfers
will have to play a bigger role in old-age support in the future due to the
decline in familial transfers. It is important that public transfers are sus-
tainable and do not compromise the region’s growth potential.

o Developing Asian countries must build up strong national pension

systems.
Despite the region-wide demographic transition to older popula-
tions, many economies do not yet have efficient, effective national
pension systems. Even the mature pension systems in the region
suffer from a wide range of problems. Pension reform that ultimately
delivers affordable and sustainable systems with adequate benefits
for a wide segment of the population is an urgent region-wide prior-
ity for old-age economic security. Pension reform must eventually
be integrated with broader social security reform that addresses the
other needs of the elderly, particularly healthcare, in a sustainable
way that promotes both economic security and economic growth.

o Governments should help individuals to make sound financial decisions

for retirement.
The first step toward adequate old-age support, especially in younger
countries, is to raise public awareness about the need to save for
retirement. In younger countries, many people are simply ignorant
of the need to prepare for old age, in part due to low incomes but
also due to a lack of awareness. Relatively easy measures such as
simplifying procedures for contributing to pension systems may
raise compliance rates. Even in older, higher-income countries, sur-
prisingly large numbers of people make questionable financial deci-
sions about retirement savings. Although financial education and
literacy are critical, governments should try to provide a broader
overall environment in which individuals are better informed and
have stronger incentives to make sound financial decisions. This is
a relatively inexpensive way for governments to strengthen old-age
support.

o Increases in public transfers to the elderly must be kept sustainable
and should not significantly weaken the incentives of individuals to
save for old age.

Precisely because public transfers have played a smaller role in old-
age support in Asia relative to the advanced economies and Latin
America, there is greater scope for increasing them in the future as
the region grows older because Asia is not burdened with a legacy
of unsustainable public transfers that ultimately benefit neither
the young nor the old, and depress growth. Experience has shown
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that inappropriate policies and institutions are politically almost
impossible to reverse once they become entrenched. As a relative
latecomer to public transfers, Asia has a great opportunity to build
up a robust, efficient, and resilient old-age support system based on
a healthy mix of individual responsibility and social risk pooling.
As the role of public transfers increases, it is vital that the region
designs and runs pension and social security systems in a financially
sustainable way that does not dampen individual incentives to save.
The large pool of savings to invest represents Asia’s most promising
tool for sustaining growth in the face of aging. Provident funds that
mandate individual savings like those in Malaysia and Singapore
are probably not necessary in light of Asians’ natural propensity to
save. What is called for instead is an appropriate mix of individual
risk bearing and social risk pooling in old-age support systems.

2.5 Elderly and Female Labor Force Participation

In developing Asia as elsewhere, there is a widespread tendency to view the
elderly as a burden rather than as an asset. In fact, rising living standards
and improving healthcare mean that Asia’s elderly are potentially more
productive than ever before, but realizing that potential requires appro-
priate institutions and policies. Likewise, unemployed women represent
another large pool of untapped human resources.

o Old-age dependency must be de-institutionalized.

While the root cause of Asia’s population aging is the sharp drop in
fertility, an additional cause is the marked rise in life expectancy. Not
surprisingly in light of the region’s rapid growth and development,
today’s Asians are living much longer and are healthier than they
were one generation ago. This means that the concept of working
age has to be redefined and updated. Retirement ages that made
sense 30 years ago make much less sense today. The obvious policy
implication, especially in countries in the advanced and middle
stages of the transition, is to raise the retirement age or to remove
it altogether, though this may achieve very little in the absence of
flexible, functioning labor markets. Furthermore, governments may
need to step in with active labor market policies to remove employer
prejudice and discrimination against older workers.

Population aging strengthens the case for training and retraining older
workers.

Our analysis indicates that in Asia the low labor income of older
individuals is only partly due to the fact that relatively few of them
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are employed. The other major cause is their low productivity
and hence low wages. Therefore, there is a case for governments
to promote investment in the human capital of older workers.
Training and retraining older workers will not only be beneficial
for the workers themselves but will also augment the quantity and
quality of the workforce. It should, however, be recognized that to
some extent, the low productivity of older workers reflects the more
fundamental problem of discrimination against them in higher pro-
ductivity jobs.

e Population aging strengthens the case for promoting female participa-
tion in the workforce.
The participation of women in the labor force in Asia is visibly
lower than in comparable economies. In Japan and the Republic
of Korea, for example, their participation rate is lower than that of
most other OECD countries. Governments can take various meas-
ures to encourage employers to hire more women and to encourage
more women to look for work. For example, more and better child-
care facilities and generous maternity and paternity leave can have
a positive effect on female participation. Although it is possible in
principle to promote female workforce participation without reduc-
ing fertility, in practice there is likely to be a tradeoff between the
two.

2.6 Regional Cooperation and Integration

The great demographic diversity in Asia means that each country must
pursue a set of policies and institutions tailored to its unique demographic
circumstances, but there are a number of opportunities for the region to
leverage its demographic diversity through intra-regional cooperation and
integration. In addition to sharing knowledge, immigration and invest-
ment offer potentially large returns.

o Demographic diversity supports more open and free cross-border
movements of workers.
There is plenty of scope for mutually beneficial labor flows between
the two demographic faces of Asia, that is, the old countries,
like Japan, and the young countries, like the Philippines. There
is a growing shortage of workers in old Asian countries which
will only become more acute in the coming years as aging pro-
ceeds. Geographical proximity and cultural affinity in some cases
make intra-Asian labor movement a promising area for coopera-
tion. Malaysia and Singapore have, for example, relied on foreign
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workers to alleviate their labor shortages. Even in ethnically homo-
geneous countries like Japan and the Republic of Korea, where
foreign workers have not been an option, attitudes are changing and
there is a growing receptiveness. Sending countries can take meas-
ures to develop the skills that are in demand in the host countries.
Demographic diversity supports intra-Asian financial integration.
Demographic diversity has significant implications for the pattern of
saving and investment across Asia. In principle, older countries with
a growing pool of retirement savings are a good fit with younger
countries with large pools of workers and productive investment
opportunities. For example, using the PRC’s abundant savings to
finance India’s huge infrastructure investment needs seems like a
win-win situation. Promoting more free and open movement of
investment and capital within the region — intra-Asian financial
integration — would certainly facilitate such mutually beneficial
transactions; however, whether or not Chinese firms invest in Indian
infrastructure ultimately depends on India’s investment climate.
Intra-Asian financial integration should not detract policymakers
from the more immediate task of domestic financial sector develop-
ment, in particular the development of sound and efficient long-term
bond markets.

Capitalizing on Asia’s Advantages to Prepare for the Demographic
Transition

Many of the region’s economies are still relatively young, which leaves
them with sufficient demographic space to prepare for the future. Fiscal
space and the related asset of freedom from legacies of unsustainable
public transfers are other key factors that favor the region in its quest to
overcome demographic challenges.

@ Younger countries should start to prepare their economies and old-age

support systems for a much grayer future.

The time for younger Asian countries to start preparing for 2050
is now. Policies implemented today will influence the behavior of
young workers today and hence their preparation for retirement 40
years from now. Fortunately, many of the policies and institutions
that will better prepare countries for aging are desirable in and of
themselves, though building up strong pension systems is not an
obvious policy priority for younger countries. Again, the first step
in pursuing such longer-term objectives is for governments to raise
public awareness of demographic trends and their implications.
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® Asian governments should use their fiscal space to adjust for a grayer
future.
By and large, Asian governments have more fiscal space than their
counterparts in the advanced economies, as reflected in key indica-
tors such as the ratio of public debt to GDP. This is the result of a
tradition of fiscal prudence and enabled the region to unleash the
massive fiscal stimulus that jump-started its V-shaped recovery from
the global economic crisis. There is no a priori reason why Asia
cannot or should not use its fiscal space to meet a medium- and
long-term structural challenge like population aging. There is a lot
of scope for government spending to make a useful contribution
in this context. For example, pension reform often entails large
transition costs to move from an unsustainable existing system to a
more sustainable new one. Those costs are typically financed by the
government.
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AGING, ECONOMIC GROWTH,
AND OLD-AGE SECURITY IN ASIA

Population aging is perhaps the single biggest economic and social
obstacle confronting Asia’s future. The region-wide demographic
transition towards an older population is fundamentally reshaping the
demographic landscape, and is giving rise to two key socio-economic
challenges. This timely book provides an in-depth analysis of these
challenges and presents concrete policy options for tackling them.

First, the expert contributors argue, Asia must find ways to sustain
rapid economic growth in the face of less favorable demographics,
which implies slower growth of the workforce. Second, they contend,
Asia must find ways to deliver affordable, adequate, and sustainable
old-age economic security for its growing elderly population.
Underpinned by rigorous analysis, a wide range of concrete policy
options for sustaining economic growth while delivering economic
security for the elderly are then presented. These include Asia-wide
policy options — relevant to the entire region — such as building up
strong national pension systems, while other policy options are more
relevant to sub-groups of countries.

This stimulating and informative book will be of great interest to
academics, students, and researchers with an interest in Asian
studies, economics generally, and, more specifically, public sector
economics.
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