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How Population Aging Affects 
the Macroeconomy

Ronald Lee

Introduction: Population Aging Is Global

As birth rates fall to low levels around the world, the population 
growth rate slows and elders replace children in the population age 
distribution. With slower growth of population and labor force, the 
same saving rate will yield more capital per worker with higher pro-
ductivity of labor and higher per capita consumption. However, an 
older population also requires greater support from the working age 
population through public or family transfers, and this higher sup-
port cost reduces per capita consumption. The balance of these two 
opposing forces—increasing capital intensity and increasing support 
cost of the elderly—determines the long-term effect of population 
aging on per capita consumption, as Samuelson (1975) explained 
long ago (see also Deardorff 1976; Samuelson 1976). 

On top of the aging effect of low birth rates, rising life expectancy 
also raises the elderly share of the population and its support costs, 
but without offsetting increases in capital per worker. Because health 
and vitality at older ages have been increasing for decades (Sander-
son and Scherbov 2010; National Research Council 2012), while 
the physical demands of work are diminished, raising the age at re-
tirement is an appealing response both for individual behavior and  
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public policy. However, the long-term trend in the 20th century has 
been the opposite, a trend that stopped in the 1990s in OECD coun-
tries but which has reversed only modestly since then. 

It will be helpful to describe briefly how population aging fits into 
what demographers call the Demographic Transition. The Demo-
graphic Transition is the process through which mortality begins to 
decline from its initial high level, followed typically some decades 
later by the beginning of fertility decline from its initial high level. 
During this early phase, the population growth rate first rises and 
then declines, and the share of the population in the working ages 
first declines and then rises. Inevitably, low fertility and mortality 
lead eventually to population aging as a final outcome. But popu-
lation aging is substantially delayed, starting decades after fertility 
begins to fall. Even in Japan, which is currently farthest along in the 
aging process, aging is still at an early stage. The old age dependency 
ratio (ratio of population 65 and older to population 20 to 64, or 
OADR) will be twice as great in 2050 as in 2010, rising from .39 to 
.78, according to United Nations projections. 

The situation differs by country, but even countries that are still 
young today must operate in a context of a global economy in which 
there is global population aging (Böersch-Supan 2006). The global 
average OADR is projected to double between 2010 and 2050. If we 
weight national populations by their per capita GDP, then the glob-
al average OADR is much higher, and it will still nearly double by 
2050 (United Nations 2013; National Research Council 2012). This 
change may lead to increased capital intensity of the global economy 
along with lower interest rates and higher wages than otherwise for 
all countries with open economies, regardless of their own degree of 
population aging.

Population aging matters because people of different ages have 
different needs and abilities. Children require sustenance and hu-
man capital investment through expenditures on health and educa-
tion. Prime-age adults produce far more than they consume. The 
elderly consume but earn little. Children and the elderly require 
support from prime-age adults, and population aging alters the 
availability of prime-age adults relative to children and the elderly. 
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When the population ages, the relative number of elderly rises and 
of children falls, changing the balance of givers and receivers for 
public and private and public transfers, and changing the numbers 
of workers, savers and holders of cumulated assets. These changes 
in relative numbers of people with different economic behaviors 
require adjustments throughout the economy.  

Here I will draw on a new source of information, National Transfer 
Accounts (NTA), to describe economic behavior as it varies by age, 
and to analyze the mechanisms through which support flows from 
working-age adults to children and the elderly. These mechanisms 
include public transfers and private transfers as well as saving, invest-
ment and asset income, each with its own age patterns, which vary 
by country and region. These age patterns of economic behavior then 
interact with changing population age distributions producing mac-
roeconomic effects (Lee and Mason 2010). Of course, these initial 
impacts are not the final economic outcomes, which depend also on 
individual behavioral responses and public policy responses, eventu-
ally leading to a new equilibrium. But assessment of these initial ef-
fects is a good place to start. 

NTAs are consistent with standard National Accounts as formu-
lated by the United Nations System of National Accounts (SNA). 
However, they go beyond National Accounts in two important ways. 
First, they add an age dimension to most variables in the accounts 
such as consumption, labor income, saving, asset income of various 
kinds, tax payments and public benefits received. Second, they pro-
vide estimates of private transfers made and received, both within 
households and between households. The methods are described in 
a manual published by the United Nations (2012) and results for 
23 countries are presented in a book, Lee and Mason (2011), along 
with comparative analyses. The project, co-directed by Andy Mason 
and myself, has now grown to include research teams in each of 45 
countries, both developed and developing, in Europe, Latin America, 
North America, Asia, Africa and Oceania. The goal of the project is 
to describe the flows of resources across ages and generations within 
economies in order to deepen understanding of the consequences 
of changing population age distributions for developing countries 
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as they benefit from a high proportion in the working ages and for 
countries experiencing the challenges of population aging. 

National Transfer Accounts Describes Interface of Population 
and Economy

Balancing Equation in Words

To understand the way that income flows across ages and generations 
occur in the economy, consider the budget of an individual. On one 
hand, there are inflows both of cash and of goods valued in money 
terms. These inflows include labor income, asset income and transfers 
received from others, both public and private. The outflows include 
consumption, saving and transfers given to others, both public and 
private. The inflows and outflows are equal as an ex-post identity. 

Inflows Outflows

Consumption + Saving + Transfers GivenLabor Income +Asset Income +Transfers Received =

Life Cycle Deficit Reallocations

Consumption – Labor Income = Asset Income – Saving + Transfers Received –Transfers Given

The difference between consumption and labor income is called the 
life-cycle deficit in NTA, which may be positive, negative, or zero. This 
difference is financed or disposed of through reallocations—the part of 
asset income that is not saved and net transfers to or from others. 

This flow identity holds for every individual, and so it also holds 
for each age group (the sum of individuals of a given age) and for the 
total economy. NTA measures the public and private components of 
each item at each age, and further decomposes each of these compo-
nents into subcategories. 

Measurement of Consumption and Labor Income

It will be useful to start with the NTA concept and measurement 
of consumption and labor income on the left side of this equation.  
Consumption by an individual, in NTA, is the sum of private  

Rearranging the terms of this equation, we have:
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consumption and the cost of publicly provided in-kind transfers  
received by this individual. Surveys report consumption expenditures 
for households, so in most cases it is necessary to impute the con-
sumption of the individuals in the household. For private expenditures 
on health and education it is often possible to make a quite accurate 
imputation based on information in the survey. For other private con-
sumption, NTA allocates household consumption expenditure in pro-
portion to a set of equivalent adult consumer weights that is the same 
for every country analyzed (0.4 for ages 0-4, rising linearly to 1.0 at 
age 20, and constant at 1.0 thereafter).1 A discussion of this method 
and alternative possibilities, such as Engel’s method or the Rothbarth 
method, can be found in Deaton (1997) and Lee et al. (2008). 

The cost of in-kind public transfers is typically calculated from 
micro and/or administrative data together with National Accounts 
aggregates, which are allocated to individuals based on their age, en-
rollment status, survey data on receipt of benefits and similar in-
formation. Typical examples of in-kind public transfers are public 
education, publicly provided healthcare and long-term care, public 
housing and public distributions of food.

Labor income consists of the wages and salaries of employees, plus 
fringe benefits (including employers’ share of payroll taxes, if any), 
all before tax. To this is added two-thirds of income from reported 
self-employment and unpaid family labor. The method of allocat-
ing unpaid family labor to individuals in the household is described 
in Lee et al. (2008). The actual age profile for labor income is, for 
each age, the average across all members of the population, male and 
female, with positive earnings or with zeros. The age profile then 
reflects, at each age, labor force participation rates, hours worked per 
participant and hourly wage or productivity. 

In a final step, the age profiles of consumption and labor income 
are adjusted up or down proportionately so that when multiplied by 
the population age distribution and summed the totals exactly match 
the total in National Accounts. 

To facilitate the comparison of results across the many countries in 
NTA, we often divide all profiles for a country by the average level 
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of labor income at ages 30-49. That has been done for the data pre-
sented in charts in the remainder of this paper.  

Estimated Age Profiles of Consumption and Labor Income for 
Rich and Developing Nations

Using the methods just described, consumption and labor income by 
age have been estimated for most of the NTA countries. Chart 1 shows 
average values for six developing countries and for six rich countries. 
The expected shape of the economic life cycle is immediately apparent 
in both rich and developing countries, with low labor income in youth 
and old age and bell-shaped earnings in between, while consumption is 
more uniform across the adult life cycle. But important differences are 
also apparent. In developing countries, labor income is higher in child-
hood while it peaks at a later age in rich countries, probably reflecting 
their higher human capital and less physically demanding work. After 
this peak, labor income falls rapidly and completely in rich countries, 
due at least in part to the retirement incentives built into public and 
private pension systems (Gruber and Wise 1999). Consumption also 
shows important differences. In childhood, the bulge in consumption 

Chart 1
Average Consumption and Labor Income for Six High Income 

and Six Developing Countries

Notes: High income countries include Austria, Finland, Germany, Japan, Sweden and the United States. Developing 
countries include China, India, Indonesia, Kenya, Nigeria, and the Philippines. Averages of NTA age profiles for 
indicated countries. See NTAccounts.org. 
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in the rich countries represents investment in human capital, particu-
larly education. Even more striking is the difference in the age pattern 
of adult consumption. It is flat in developing countries, probably due 
to extensive co-residence of elderly with their adult children. In many 
rich nations, however, the age profile of consumption rises strongly 
with age and the elderly consume far more than younger adults. This is 
also true for some middle-income developing countries with generous 
public pension systems such as Brazil. 

The age profiles of both consumption and labor income make pop-
ulation aging more costly in rich nations than developing countries. 
On one hand, the elderly in rich countries consume much more than 
working-age adults. On the other hand, they work less in old age. 
The net result is that the life-cycle deficit in old age is greater in rich 
than developing nations. 

What Is the Origin of the Contrasting Age Profiles?

One might well wonder how the age profiles of consumption and 
labor income came to differ in this way between the rich and devel-
oping countries. Might this be a long-standing regional peculiarity 
of individualistic Europe compared to Asia, for example? Looking at 
changes over time for these profiles helps to answer these questions. 

Chart 2 shows age profiles for U.S. consumption spanning nearly a 
half century, for 1960, 1981 and 2007 (Lee, Donehower and Miller 
2011). The chart shows the level of total consumption by age and 
it also shows the main components of consumption, private and 
public in-kind transfers. The differences are striking. In 1960, total 
consumption declined strongly after age 60 (in the cross section). 
During the 1960s, the Medicare and Medicaid programs were cre-
ated, providing publicly funded healthcare for the elderly and the 
poor, respectively. Medicaid has come to be an important funder 
for long-term care of the elderly. Consumption provided by these 
two programs is indicated by the top segment in the chart. This seg-
ment barely existed in 1960, but by 1981 it had grown large enough 
to make consumption by the elderly tilt upward. Growth in these 
programs continued, and by 2007 they contributed strongly to the 
steep upward tilt of total consumption by age. From 1960 to 2007, 
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the ratio of consumption by an 80 year old to that of a 20 year old 
doubled—an extremely important but little-known development. 

The public transfer programs are not the whole story. The seg-
ment just below the top one is private spending on healthcare, and 
it also has grown very substantially and contributed to the steep tilt. 
Note the deep notch in private health spending in 2007 at age 65, 
showing the substitution of public for private spending at that age 
of eligibility for Medicare. But even if we focus on “Private Other” 
consumption, that is private consumption expenditures other than 
health, education, or housing, we see a rise at older ages. In 1960, 
Private Other consumption declines after age 60. In 1981, it declines 
after age 70. And in 2007, it declines after age 80. Perhaps this rise 
in private consumption spending at older ages reflects the increasing 
coverage and generosity of Social Security benefits. Finally, it is im-
portant to note that public spending on education per child also rose 
strongly over this period as shown by the growing top segment of the 
chart at young ages. This is an important part of the story and is a 
concomitant change in most developing and rich countries as their 
fertility declines as it did in the U.S. in the years following the peak 
of the baby boom around 1960. 

Looking at Chart 2 it is difficult to avoid the conclusion that the 
growth of public transfers to the elderly, particularly for healthcare 
and long-term care, has played an important role in raising the con-
sumption of the elderly relative to younger adults. An historical study 

Chart 2
Age Profile of U.S. Consumption and Its Components, 

1960, 1981 and 2007 
Ratio to Average Labor Income Age 30-49 for Each Year

Note: NTA data. See Lee, Donehower and Miller in Lee and Mason (2011).
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of NTA age profiles in Sweden has reached a similar conclusion. Data 
for Japan do not yet have as much historical depth as do U.S. and 
Swedish data, but changes in Japan from 1984 to 2004 suggest a sim-
ilar story (Ogawa et al. 2011). Private consumption in 2004 is fairly 
flat across age, but public in-kind transfers for health and long-term 
care give the consumption age profile a strong upward tilt similar to 
the U.S., Sweden and many other rich nations. As public transfers 
have risen, including cash transfers like public pensions, they have 
displaced private transfers. In 1984, adult children made net trans-
fers to the elderly above age 60, but by 2004 the elderly up to age 75 
are making net transfers to their adult children and grandchildren. 

Similarly profound changes in consumption by age have occurred 
in the U.S., Sweden and Japan following the growth of the modern 
welfare state. While I cannot prove that increased public transfers 
have been the cause of the change, it does seem very likely. Appar-
ently this is not the result of cultural differences among these three 
continental regions, but (at least so far) seems to be an outgrowth of 
economic development and the adoption of public transfer programs 
for the elderly. The move toward these programs is well advanced 
throughout Latin America, even at much lower levels of economic 
development, and it appears that other East Asian countries such as 
China, Taiwan and South Korea, are moving in the same direction. 

The age profiles in U.S. consumption shown in Chart 2, and oth-
ers for intermediate years, can be multiplied by the population age 
distribution of each year and summed to find total aggregate con-
sumption by the elderly ages 65 and older. This aggregate elder con-
sumption can then be expressed as a share of total consumption, 
which is shown in Chart 3. In 1960, elder consumption was 9.4 
percent of total consumption but this share grew roughly linearly, 
pausing in the 1990s, to a level of 18.9 percent in 2011, double the 
1960 share. Over this same period, the percentage share of the elderly 
in the population rose from 9.1 percent in 1960 to 13.1 percent in 
2010, and is projected to rise to 21.4 percent by 2050 (United Na-
tions 2014). Evidently both population aging and the tilt in the age 
profile of consumption contributed to this increased share of aggre-
gate consumption, and the demographic pressures will intensify in 
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the coming decades. If the age profile of consumption has the same 
shape in 1950 as it does today, then with the projected age distribu-
tion of 2050 the elder share of consumption will increase further to 
29.8 percent. 

While relative consumption by the elderly has been rising in recent 
decades, labor supply of the elderly declined. In the U.S. and many 
European nations, the age at retirement fell by 10 or more years from 
the end of the 19th century to 1990 (Costa 1998). The reasons are 
complicated, but during the later decades of that period the strong in-
centives for early retirement that were built into the benefit structures 
of public and private pensions played an important role (Gruber and 
Wise 1999). However, many governments have reformed their pen-
sion systems to reduce these incentives, and more recently retirement 
ages in many countries have stopped declining and begun to rise, with 
the OECD average age at retirement up about a year since the 1990s 
(OECD 2014), but still well below its level in the 1970s. 

There is very substantial variation across NTA countries in labor 
income by age. One pattern is that in countries where the elderly rely 
more heavily on asset income to fund their old age net consumption, 

Chart 3
Share of Total Consumption by Age Group

* Projected years based on 2010 U.N. projected populations and NTA 2011 consumption age profiles
Note: Based on NTA age profiles, including those in Chart 2, combined with United Nations population projections. 
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labor income tends to be higher than in those countries where the 
elderly rely more heavily on transfers, whether public or private. 

The bottom line is that changes in the age profiles of both con-
sumption and labor income in recent decades have raised the life-
cycle deficit of the elderly substantially, making population aging 
more costly to society. 

Quantifying the Impact of Age Distribution 

The “support ratio” is a simple measure that combines the effects 
of a changing population age distribution operating both through 
consumption and labor income. To calculate the support ratio we 
hold the age profiles of consumption and labor income constant at 
their baseline levels, and multiply them times the population age 
distribution of some year. Summing these products, we find the hy-
pothetical number of workers in that year and the hypothetical num-
ber of consumers. The ratio of hypothetical workers to hypothetical 
consumers is the support ratio. A higher support ratio means that 
the population age distribution favors labor more than consumption, 
relaxing the societal budget constraint, while a lower support ratio 
means that population change has raised consumption relative to la-
bor, tightening the budget constraint. The “fiscal support ratio” is a 
similar measure based on the age profiles of tax payments and receipt 
of government benefits.

It is important to realize that these support ratios are derived from 
age profiles of consumption and labor income for the whole econo-
my, public and private. For this reason, their changes are typically less 
dramatic than changes in measures of fiscal pressure for very specific 
government programs for the elderly such as public pensions or pub-
lic healthcare. 

It is also important to realize that the support ratios are calculated 
in order to isolate a pure demographic effect on the macroeconomy, 
not to make an economic projection. A projection would have to take 
into account the many possible changes in the age profiles themselves 
due to productivity growth, behavioral changes, economic feedbacks 
from changes in factor ratios and so on. It is clear from Chart 2 that 
the shapes of the age profiles can and do change over time. 
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For a given level of output per worker, output per hypothetical 
consumer is proportional to the support ratio: 

 
If the support ratio rises, then other things equal there will be extra 
output per hypothetical consumer. This could be used to increase sav-
ing and investment, to repay government debt, to increase investment 
in human capital per child (which here is counted as consumption), or 
to raise ordinary consumption. If population aging leads to a declining 
support ratio, then that same list describes possible ways of reducing 
costs in the face of the increasing budgetary pressures. 

Panel A of Chart 4 plots the support ratios for a few selected  
developing countries, using the average age profiles shown in Chart 
1. We see that in all four developing countries the support ratio ini-
tially falls from 1950 to around 1970, or later in the case of Nigeria. 
This is because improving survival rates for children raise their num-
bers. Later, fertility begins to fall and the support ratio then begins 
to rise as the share of children in the population drops and the share 
of working age population rises. This period of increasing support 
ratios gives rise to the so-called “demographic dividend” in which 
the growth rate of output per equivalent consumer gets a boost of 
0.2 percent to 0.8 percent per year. In sub-Saharan Africa, the fertil-
ity decline and dividend are occurring later than elsewhere, and at a 
slower pace, as is illustrated by the case of Nigeria. As is suggested by 
economic theory, the NTA data show that lower fertility is strongly 
associated with rising public and private human capital investment 
per child (Lee and Mason 2012). 

Panel B of Chart 4 plots the support ratios for selected rich na-
tions using the corresponding average profile from Chart 1. For 
these countries, the smooth shape of the demographic transition is 
disrupted by the baby booms that occurred to varying degrees after 
World War II. However, by now all have begun a period of rapid ag-
ing or, in the case of Spain, are just about to. Japan is farthest along 
in this process, but even Japan still has a long way to go in the aging 
process, with its old age dependency ratio poised to double between 

Output

Hypothetical Consumer
= Support Ratio x Output per Worker
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Chart 4
Support Ratios Based on Average Age Profiles for 

Developing Countries and Rich Countries and 
United Nations Population Projections
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Notes: The age profiles used to calculate these support ratios are the averages of those shown in Chart 1. Data are 
taken from NTA (see NTAccounts.org).
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2010 and 2050. For these countries, the support ratio is falling, sub-
tracting 0.3 percent to 0.7 percent per year from the growth rate of 
output per hypothetical consumer from 2010 through 2050. 

The U.S. will experience rather modest demographic aging because 
it has long had somewhat higher fertility than other rich industrial 
nations, hovering around replacement level (2.0 to 2.1 births per 
woman) until the recent Great Recession dropped it below 1.9 births 
per woman, probably temporarily. The U.S. support ratio is project-
ed to decline by about 0.3 percent per year through 2050. 

What Makes Up the Difference Between Consumption and 
Earning? 

A recurring theme here is the substantial gap between consump-
tion and labor income at younger and older ages in all NTA coun-
tries, a gap that has been growing for elders in the U.S., Sweden, 
Japan and elsewhere in recent decades. This life-cycle deficit or gap 
exists because there are sources other than labor income to pay for 
consumption, and we will now consider these sources and their rela-
tive importance. 

Chart 5 plots the life-cycle deficit at each age for the U.S. in 2003, 
and shows how private transfers, public transfers and the portion 
of asset income that is not saved are used to make up the deficit. In 
childhood and young adulthood up to the age of 25 or so, private 
transfers from parents are very important, and we see that working-
age people have negative values meaning that on net they are making 
transfers to others, in this case their children. As for the elderly, we 
see that at every age they are also making net transfers to younger 
family members, in effect to their grandchildren. In addition, chil-
dren and young adults are the recipients of major public transfers, 
mainly in the form of public education, jumping when kindergarten 
begins at age 5. Working-age people, starting at age 25, make net 
transfers through the public sector, meaning that their tax payments 
exceed the benefits they receive. This continues to be true up until 
age 65 at which point elders become net recipients of public transfers 
through Social Security and Medicare. Finally, consider the use of as-
set income in excess of saving. This begins to be positive in the teen 
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years and becomes an increasingly important way of paying for con-
sumption throughout the remainder of the life cycle. At no age do 
we see people saving more than they receive in asset income, and be-
quests, which are not included in this accounting, may be the reason. 

The mix of public transfers, private transfers and asset income less 
savings varies across the nations and regions of the world, and NTA 
data allow us to view this variety of mechanisms for providing for 
old age consumption net of labor income. Figure 1 uses a triangle 
graph to plot the share of net consumption in old age (the life-cycle 
deficit) that is made up by each of these three mechanisms. These 
shares must sum to 1.0. A country in which elder net consump-
tion is financed entirely through asset income less savings would be 
located at the Assets vertex of the triangle, and similarly for public 
and private transfers. A country in which elder net consumption was 
funded half by family transfers and half by public transfers would be 
located halfway along the line joining the two. A country in which 
each source funded one-third of net consumption would be located 
at the center of the triangle. Countries in which the elderly make net 
private transfers to younger family members rather than receiving 

Chart 5
How the Life-Cycle Deficit (Consumption Minus Labor 

Income) Is Financed at Each Age in the U.S., 2007

Notes: The data are taken from NTA. See Lee, Donehower and Miller in Lee and Mason (2011).
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net support from them have negative private transfer shares and are 
located outside the triangle, to the right of the line connecting assets 
and public transfers. 

In quite a number of countries, the elderly rely almost entirely 
on public transfers: Sweden, Austria, Hungary, Brazil and Slovenia. 
There are no countries in which private transfers account for all 
support, but in China, Taiwan, South Korea and Thailand familial 
transfers are nonetheless important, counting for about 50 percent 
in Taiwan and a third in Thailand. Most countries either lie on the 
Asset-Public transfer line indicating that on net they receive no net 
transfers (Great Britain, Japan, Slovenia, Costa Rica, Chile, Austria) 
or they lie beyond it, indicating that they actually make net transfers 

Figure 1
How Old Age Consumption (Net of Labor Income) 

Is Funded in NTA Countries
 Share of Net Consumption Funded by Asset Income, Public Transfers and Family Transfers

Notes: Each data point is a country identified by United Nations two-letter code. A country at a point of the triangle 
gets 100 percent of funding from the labeled source. A country on a side of the triangle gets shared corresponding 
to distances from the two end points (the closer to end point the greater the share). Countries to the right of the 
triangle receive negative net familial transfers, that is they make net transfers themselves to younger family.
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to younger family (Sweden, Brazil, Germany, Peru, Spain, Uruguay, 
Mexico, India and the U.S.). Importantly, there are also countries in 
which elderly rely heavily on asset income: the U.S., Mexico, Philip-
pines, Thailand and India all use asset income to cover at least two- 
thirds of the gap. Of all the countries included here, only three East 
Asian countries, China, Taiwan and South Korea, lie well inside the 
triangle with all three sources contributing in an important way. 

It matters how the old age life-cycle deficit is financed. If it is  
financed entirely by transfers, either public or private, then popula-
tion aging simply imposes extra support costs on the working-age 
population, costs that must be born either through increased taxes or 
increased private assistance given to elderly parents and shared with 
fewer siblings. If, on the other hand, a substantial share of the old-
age deficit is financed through previously accumulated assets, then 
population aging may lead to increased assets per capita in the popu-
lation for purely mechanical compositional reasons. If these assets 
are invested in the domestic economy, then they might raise labor 
productivity and depress interest rates. If they are instead invested in 
the international capital market, then they will not boost domestic 
labor productivity and wages but they also will not lead to lower rates 
of return. Either way, population aging would generate additional as-
set income, raising National Income and reducing the support costs 
of population aging that fall on younger adults. 

Are the Elderly Dependent? Redefining the Support Ratio

The elderly are dependents on average only to the extent that they 
actually depend on others for their support. If the elderly relied en-
tirely on holdings of foreign assets to pay for their consumption, then 
they could hardly be called dependents even though they might not 
generate labor income. They are dependent only to the extent that 
they receive net private and public transfers. 

Production depends on both labor and capital. The average work-
ing-age person brings more labor and less capital to the economy, 
while the average elderly person brings more capital and less labor. 
The support ratio (SR) ignores capital and reflects only labor income 
in relation to consumption. We can construct a new “general support 
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ratio” (GSR) with both hypothetical labor income and hypothetical 
asset income less savings in the numerator at each age, each calcu-
lated from the NTA age profiles by multiplying by the population 
age distribution in some year and summing.

The general support ratio will differ from the ordinary support 
ratio only to the extent that asset income less saving plays a role in 
financing the life-cycle deficit. If the deficit is financed completely 
through public transfers, for example, as was the case for the elderly 
in five countries shown in Figure 1, then we expect the two sup-
port ratios to differ only slightly. However, when people do use asset  
income to pay for consumption, as in five other countries in Figure 
1 including the U.S., the general support ratio should indicate that 
population aging will have less severe effects.

The ordinary support ratios and general support ratios for 12 
countries are plotted in Chart 6, with both indexed to unity in 2010. 
For countries shown in which the elderly rely very strongly on public 
transfers such as Sweden, Hungary, Slovenia, Austria and Finland, 
the two lines are nearly indistinguishable. But for other countries 
where the elderly rely heavily on asset income to fund their net con-
sumption, such as the U.S., South Korea, Germany, Spain and Chile, 
there is a substantial difference. In the case of the U.S., the impact 
of population aging is cut by three-fourths using the general sup-
port ratio. With the GSR the growth of output per hypothetical con-
sumer is reduced by only 0.06 percent per year from 2010 to 2050 
rather than 0.26 percent per year with the ordinary support ratio. 
One other feature of the GSR is that it suggests a longer and larger 
demographic dividend as fertility declines in developing countries, 
because population aging does less to offset the advantages of fewer 
child dependents. 

The key assumption for these results is that the average future adult 
arrives at old age with the same quantity of assets relative to labor 
income as in the NTA base year, here 2003 for the U.S. calculation. 
Of course, there is enormous heterogeneity in asset holdings within 
most countries, and most retirees may well hold little if any assets. 
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Chart 6
How Old Age Support System Affects the Impact 

of Population Aging
Standard Support Ratios and General Support Ratios

 (including asset income less savings)

Notes: The standard support ratio is the population weighted sum of the baseline labor income age profile divided 
by a similar sum of the baseline consumption profile. The general support ratio includes in the numerator the 
similar population weighted sum of the age profile of asset income less saving. 

Conclusions and Policy Responses

Population aging is the inevitable last stage of the demographic 
transition, and even the currently oldest countries face very sub-
stantial aging through midcentury. Population aging in rich indus-
trial countries interacts with increasingly costly life-cycle patterns of 
the elderly who now consume far more than other adults and cease 
working earlier than in the past. On the consumption side, rising 
costs of providing healthcare and long-term care play a large role, and 
it is not clear whether much can or should be done to change that.  
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Nonetheless, policymakers and the public should be aware of these 
trends and make explicit decisions about the trade-offs involved, 
rather than just accepting cost increases imposed by institutions put 
in place decades ago with consequences that could not then have 
been foreseen. 

Regarding labor supply at older ages, there is widespread but not 
universal agreement by policymakers that retirement ages should be 
raised. An increase in female labor supply also could help counter 
the decline in the size of the working-age population relative to the 
elderly. Of course, higher labor supply of the older population and 
of women comes with a cost in terms of lost production in the home 
and lost leisure. In addition, differences in health and life expectan-
cy by socioeconomic status mean that later retirement could have  
regressive effects on pension benefits, unless policy changes are spe-
cially designed to avoid this. 

Looked at through the lens of the support ratio or the general sup-
port ratio, the costs of population aging can be substantial but need 
not be overwhelming. The greatest impact is on programs and in-
stitutions that are focused on the elderly, while the impact on the 
general economy as measured by these support ratios is an average 
of parts of the economy that are lightly and heavily affected, and is 
therefore smaller. It is important that policymakers take a broad view 
of population aging and its challenges rather than remaining focused 
on the costs and fiscal stability of programs for public pensions and 
publicly provided healthcare.

The point of the earlier discussion about assets and the elderly is 
not that countries should avoid supporting the elderly through trans-
fers. Pay-as-you-go public pension systems fill important needs, in-
cluding redistributive support of impoverished elderly, facilitation of 
intergenerational risk sharing, hedging against stock market or hous-
ing value collapse, provision of annuitized income streams and other 
purposes as well. The point is rather that a nation with a balanced 
approach to old age support, relying not only on public transfers but 
also relying on assets and on increased labor supply at older ages, will 
have less to fear from population aging.
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Endnote
1More elaborate methods were tried, drawing on a fairly extensive econometric 

literature, but we found these unreliable and chose to use this simpler and more 
transparent method.
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