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Summarx

The demographic structure of the major industrial countries is chang-
ing significantly. Persistent low fertility rates and lengthening life
spans will lead to a major shift in the balance among the young, the work-
, a shift that will affect the dynamics of these coun-
1d economy. This paper evaluates the implications of

- e o Py 2 - — i o m i e

this shift for the savirgs race, une distribution of COﬁEuupthn across age
groups, and levels of intergenerational support for each country of the
Group of Seven. Inferences are drawn on the aggregate savings rate of the
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Third, the window of opportunity for increased saving will remain open
through the year 2000, when the group of children under the age of twenty
will decline sharply as a proportion of the working population.

Fourth, under present policies, the fiscal burden on the government of
supporting the elderly could increase significantly between 1980 and 2025.
The reduced burden of child support would not be sufficient to free up the
financial capacity to offset this increased burden of societal support for
the elderly.

Fifth, in some countries (Canada, France, the Federal Republic of
Germany, and the United States), public pensions may decline as a share of
the consumption needs of the elderly. Such declines may lead to financial
pressure on the elderly to reduce their consumption.






I. Introduction

This paper is an exercise in macroeconomic speculation. Any effort
to forecast developments 40 years into the future can be nothing else.
Yet the subject is of considerable importance, touching on issues that
will vitally influence the world economy. Significant changes in the
demographic structure of the major industrial countries are occurring.
Persistent low fertility rates and lengthening life spans are leading to

a major shift in the balance among the young, the working age population,

and the elderly, and this will inevitably affect the dynamics of these
countries and the world economy. An earlier paper by Heller, Hemming,
and Kohnert (1986) examines the potential effect of these developments
on public social expenditure outlays.

This paper seeks to evaluate the implications for the savings rate,
the distribution of consumption across age groups, and levels of
ntergenerational support for each of the G-7 countries. Inferences are
drawn on the aggregate savings rate of the major industrial countries as
a group (the G-7), with implications for their external balances

individually and with the rest of the world.
The paper will focus on three issues:

1. The effect of the aging of the populations on the aggregate
savings rate}

2. The financial capacity of the working population to bear the
burden of supporting the young and the elderly; and

3. The adequacy of public pensions in meeting the consumption
needs of the elderly.

The first issue will have an impact on world economic develop-
ments. Pressures to reduce significantly the overall savings rate of
the major industrial countries will affect both their external balance
and their growth. The second issue addresses whether the private burden
of supporting the younger population might decline to such an extent as
to offset the increased tax burden arising from the government's
respongibilities toward the elderly. As to the third issue, if
government pension payments are insufficient to support the consumption
of the elderly, one can only assume {a) an increased role for self-
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support by the elderly (elther from private pensions or past savings),
(b) that the forecast consumption levels of the elderly may be too high
(implying a decline in their consumption standards relative to the
working age population), or (c) pressures for additional government
pension support in the face of the growing political importance of the
elderly.

Section Il briefly summarizes prospective demographic trends.
Potential developments in savings and consumption are derived from two
alternative methodologies described in Section III. Sections IV and V



examine the results of the analysis and provide some brief concluding
thoughts, respectively.

A brief caveat. This paper relies on partial analysis and gives
insights only into the first round of pressures likely to influence
consumption, savings, productivity, and labor market developments. A
significant decline in savings rates may lead to a fall in investment,
reducing labor productivity growth and the real growth rate from what is
assumed in this study.

II. Demographic Trends and Shifts in the Distribution of Consumption

Over the next four decades, the Heller, Hemming, and Kohnert
baseline demographic scenario suggests that the share of the 0-19 age
group in the population will decline by 5 to 8 percentage points

{(Table 1). At least two thirds of this decline will occur by the year
2000 (except in France). The assumed increase in the fertility rate
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2000 in the Federal Republic of Germany and the United Kingdom; however,
in the other connrr; ac avan thie chara will decline hv 2000
in th h untries, even this share will decline by 2000,
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increa51ng share of the worklng age populatlon through 2000, w1th
increases ranging from 1.4 percent of the population in Japan and France
to as high as 3.5 to 4 percent in Canada, Italy, Japan, and the United
Kingdom. These two trends explain the sharp decline in the youth
dependency rate, the ratio of the young to the working age population
(Table 2). The share of the elderly will begin to rise in this period,
by 2 percent of the population in Canada, the Federal Republic of
Germany, Italy, and the United States, and by as much as 6 percentage
points in Japan (only small increases will occur in France and the
United Kingdom).

In the first quarter of the next century, these trends are sharply
reversed. In all countries but France, the share of the labor force
declines by approximately 2 to 3 percentage points, with larger declines
in Canada and Japan of 5.4 and 6.5 percentage points, respectively. In
contrast, the share of the elderly rises sharply, by as much as
6 percent of the population in Canada, the Federal Republic of Germany,
Japan, and the United States, and 3 percent in Italy and the United
Kingdom. This will sharply increase the elderly dependency rate.

II1. Methodology

Conceptually, this paper uses two different methodologies. The

first applies the results of earlier econometric studies linking the
aggregate private savings rate to demographic variables. The second
annlice ace=cenecific conay mf\f'\ Oon Sarameters to examine the acoreoate
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impact on consumption (and potentially savings) of a change in the



Table 1. Major Industrial Countries: Demographic Structure, 1980-2025
(In percent of the total population)
Age Group 1980 2000 2010 2025 1980 2000 2010 2025
Canada France
0-4 7.5 6.6 6.5 6.2 7.0 7.0 6.9 6.0
5-9 7.5 6.9 6.2 6.2 7.6 7.4 6.5 6.0
10-14 7.9 6.9 6.2 6.2 7.6 7.4 6.9 6.0
15-19 10.0 6.9 6.5 6.2 8.0 7.0 7.2 6.2
0-19 32.9 27.2 25.5 24.6 30.3 28.9 27 .4 24.3
20-64 57.6 61.4 61.8 56.0 55.7 57.1 59.0 59.9
65+ 9.5 11.4 12.7 19.4 14.0 14.0 13.6 15.8
Total population 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(in millions) 24.0 29.0 30.6 32.5 53.6 58.2 59.8 61.3
Germany, Federal Rep. of Italy
0-4 4.8 5.3 4.4 4.6 6.4 6.5 5.7 5.8
5-9 5.5 5.9 4.7 4.8 7.7 6.4 6.0 5.8
10-14 7.9 5.7 5.3 4.8 8.0 6.0 6.5 5.6
15-19 8.5 5.2 5.9 4.8 8.0 5.5 6.4 5.8
0-19 26.7 22.1 20.3 19.0 30.1 24.4 24.6 22.9
20-64 57.8 60.5 59.0 57.3 56.4 59.9 58.7 58.0
65+ 15.5 17 .4 20.7 23.7 13.5 15.7 16.7 19.1
Total population 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(in millions) 61.5 58.2 57.9 53.5 56.2 58.1 58.1 57.2
Japan United Kingdom
0-4 7.4 6.4 6.1 5.9 6.1 6.5 6.3 6.3
5-9 8.6 5.9 6.3 5.8 7.0 6.7 6.3 6.2
10-14 7.6 5.4 6.2 5.8 8.1 6.3 6.4 6.2
15-19 7.0 5.7 5.8 6.1 8.2 6.0 6.6 6.2
0-19 30.6 23.4 24.4 23.6 29.3 25.5 25.6 24.8
20-64 60.3 61.7 57.5 55.2 55.8 59.2 59.1 56.9
65+ 9.1 14.9 18.1 21.2 15.8 15.3 15.3 18.3
Total population 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(in millions) 116.7 128.2 131.7 131.8 55.9 56.9 57.5 58.5
United States
0-4 7.4 6.6 6.6 6.1
5-9 7.4 6.8 6.4 6.3
10-14 8.0 7.2 6.4 6.4
15-19 9.2 7.2 6.6 6.4
0-19 31.9 27.8 25.9 25.2
20~-64 56.9 59.1 60.3 55.4
65+ 11.2 13.0 13.8 19.4
Total population 100.0 100.0 100.0 100.0
(in millions) 236.4 277.5 293.9 314.1

Sources:

Heller, Hemming,

and Kohnert (1986);

and Fund staff estimates.



Table 2. Major Industrial Countries: Age-Dependency Ratlios
(1In percent)
1980 2000 2010 2025 1980 2000 2010 2025
Ratio of Population
Aged 0-4 to aged 20-64 Aged 5-9 to aged 20-64
Canada 13.0 l1o.7 10.6 11.0 13.0 11.2 10.1 11.0
France 12.5 12.3 11.6 10.1 13.7 12.9 RNt 10.1
nArmany Fadaral Darn ~F Q 92 Q O 7 g 1 Q g a7 7T 0 [+ A
vciumiaily, rcuctial Rtp. UL Ol Q.U foed Qel T e Z el /7 O 5%
Italy 11.4 10.9 9.7 9.9 13.6 10.6 10.3 9.9
Japan 12.2 10.4 10.6 10.7 14.2 9.6 11.0 10.5
United Kingdom 10.9 11.0 10.6 11.1 12.5 11.3 10.6 10.8
United States 12.9 11.1 10.9 11.1 13.0 11.6 10.6 11.3
Ratio of Population
Aged 10-14 to aged 20-64 Aged 15-19 to aged 20-64
Canada 13.7 11.2 10.1 11.0 17.4 11.2 10.6 11.0
France 13.7 12.9 11.6 10.1 4.4 12.3 12.2 10.4
Germany, Federal Rep. of 13.7 9.4 9.1 8.3 14.7 8.5 10.0 8.3
Italy 14.2 10.1 11.1 9.6 14.2 8.2 10.9 9.9
Japan 12.6 8.7 10.8 10.6 11.6 9.2 10.0 1.0
United Kingdon 14 .4 10.7 10.9 10.8 14.7 10.1 11.2 10.8
United States 14.0 12.1 10.6 11.5 16.1 12.2 11.0 11.5
Ratio of Population
Aged 0-19 to aged 20-64 Aged 65 and over to aged 20-64
Canada 57.1 44.4 41.3 44.0 16.5 18.5 20.6 34.6
France 54.3 50.5 46.5 40.6 25.1 24.5 23.1 26.4
Germany, Federal Rep. of 46.1 36.4 34.4 33.1 26.9 28.7 35.2 41.3
Italy 53.3 40.8 41.9 39.5 24.0 26.1 28.4 32.8
Japan 50.7 37.9 42.4 42.8 15.1 24.1 31.6 38.5
United Kingdom 52.6 43.0 43.2 43.5 26 .6 25.8 25.9 32.1
United States 56.1 47.0 43.0 45.4 19.6 22.1 22.9 34.9
Ratio of Male Population
Aged 0-14 to aged 20-64 Aged 65 and over to aged 20-64
Canada 80.0 67.0 62.0 66.0 14.0 16.0 18.0 32.0
France 81.0 75.1 72.7 3.0 19.4 19.3 22.3 31.0
Germany, Federal Rep. of 63.7 52.8 48.2 48.7 19.6 23.0 31.9 37.9
Italy 78.9 62.7 61.2 58.7 20.0 21.9 23.6 27.7
Japan 79.4 57.1 64.0 63.6 12.9 21.0 28.0 35.5
United Kingdom 76.3 65.6 63.2 64.8 21.0 21.8 22.6 28.8
United States 70.2 74.6 67.9 69.0 14.2 16.7 17.1 25.5

Sources: Heller,

Hemming,

and Kohnert (1986);

and Fund staff

estimates.



population's age structure. The empirical analysis relies on the
baseline demographic and economic scenario developed for a recent Fund
study on aging and social expenditure {Heller, Hemming, and Kohnert
(1986)). That study prov1des demographlc prOJectlons through 2025, as
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rate, and the growth in real output.

1. Forecasts of the private savings rate

The savings literature acknowledges the significance of demographic
variables for the aggregate nr1varn qa\nnoq rate. Most studies are
derived from Modlgllanl and Brumberg-type models of consumption, where
the savings of individuals change over their life cycle, with the
highest savings rates among the middle-age groups, and low savings and
even dissaving among the elderly. Intuitively, this suggests a negative
relationship between the share of the elderly in the population and the
private savings rate. A higher share of the young would also adversely
affect the savings rate, in that they are consumers but do not add to
income. These relationships are borne out in recent cross—country
econometric studies by Modigliani (1970), Modigliani and Sterling
(1980), Feldstein (1980), and Horioka (1986), which estimate the impact
on the aggregate private savings rate of changes in the youth and
elderly dependency rates. 1/

In Section IV.l, the coefficients of these studies are used to
project the change in the ratio of "aggregate private savings"
(household and corporate) to gross domestic product (GDP) that would

- £am Ll famanaat 1% Al + w
arise iIrom Uneé 10recasi cihnange 1n €aca countries ]Guu_h and elderly

dependency rates, holding all other variables constant. One may also

egtimate the regultineg chanoce in the aggregate G-7 nr1vnrp qn\nnoc

......... g change regate rivate
rate. g/ Since the dependent variable in these studles is the ratio of
"aggregate private savings" to '"private national income," 3/ the results
in terms of GDP are derived by assuming that this last ratio is fixed at
its 1980 level in each country. This assumption probably biases the

1/ The specification of the four models is presented in Table 9.

2/ GDP weights are applied using current dollar exchange rates (as of
May 1, 1987}.

3/ Private national income is defined by Horioka as the '"final
consumption expenditure of the household sector plus net private
savings" (Horioka (1986)). Aggregate private savings are calculated as
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results toward an understatement of the likely change in savings rates
in any country. 1/

Each of these studies has its limitations, and one should be wary
of relying on them for long-term projections. Use of simple linear
estimates when there are significant changes in demographic variables
may be inaccurate if there are actually nonlinear relatlonshlps.

f

Application of the same coefficients to each country is also problem—
atical (e.g., in Japan, the elderly are said to save, which is not
consistent with the coefficients of these models). 2/ Such models alsc
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fail to consider the impact on savings of the erosion of the nuclear
family structure and the increasing number of single parent and single
person households in the United States and Europe. Over time, such

changes may not only have a significant impact on the savings behavior
of working households but also on the bequest motives of the elderly.

Moreover, each equation includes other nondemographic explanatory
variables that may change over the period including, inter alia, the
rate of productivity growth, the elderly labor force participation rate,
the retirement age, the benefit replacement rate of public pensions, and
the average growth of real per capita national income. Section IV
briefly assesses how forecast changes in these variables may affect the
results.

Finally, an analysis was made of the predictive accuracy of these
four models, in terms of their predictions for the period 1960-80. The
results, presented in Table 10, suggest the caution which is needed in
appraising the results. The closest estimates are obtained strictly
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Sterling models, but even these may be off by several percentage points
of private national income. With the exception of France (where the
Feldstein model yields a more accurate forecast), the sign of the change
is correctly forecast by one of the two models. Italy is the one

country where the resulting change in saving is the opposite of what any
of the equations would have forecast. Surprisingly, the predictions
derived using the full set of independent variables appear less
accurate.

2. Forecasts of consumption patterns and levels

If the average level of consumption of individuals varies by age, a
shift in the age structure of a population will have consequences for
the distribution of consumption across age groups. Empirical analysis

1/ The reasoning is as follows. The next 40 years will witness an
increase in the magnitude of pension transfers from the government, and
this could lead to an increase in the ratio of private national income
to GDP. Thus, applying a constant ratio of private national income to
bUf WOULQ unuerSLaLe dny ESL
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and Kohnert (1986), pp. 30-36).



of these effects is rendered difficult by data problems. While
consumption expenditure surveys are routinely available, these are
typically on a household, not an individual, basis. No studies have
attempted to estimate the average consumption level of individuals at
different ages, since the consumption of individuals, particularly the
young, is integrally related to a household's consumption.
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household, its age structure, the sex of its household head, all
relative to that of a reference household., Such scales may be used to
derive age-consumption relativities.

Two such scales were used, both relating to the United States.
Danziger, van der Gaag, Smolensky, and Taussig (1982) derive a scale
based on Lluch's (1973) linear expenditure system; it specifies the
minimum amount of money income needed by a household of given
characterlst1cs to reach a predetermined utlllty level U_ (hereafter the

"Constant Utility Equivalence" or CUE scale). 1/ 1In 1968 the Bureau of
Labor Statistics (BLS) developed a scale to obtaln an objective means of
identifying equivalent levels of consumption for families of varying
composition. Their scale (hereafter the BLS scale) is ''based on the
assumption that families spending an equal proportion of income on food
have attained an equivalent level of total consumption.'" 2/ The BLS
scale was based on detailed consumption surveys of the early 1960s, the
CUE scale on the 1972-73 BLS Consumer Expenditure Survey (see Tables 11
and 12).

With these equivalence scales, it is possible to impute, for each
household type, by age of household head and broad age group of children
(under age 6, ages 6-15, 16-17, 18 and over), the marginal extra income
required to add an extra person of a given age to a household. This
permits the derivation of a standardized equivalence scale, with an
index of relative consumption by age group. 3/ For adults, it is
necessary to develop an adjusted measure of consumption to reflect the

Thamd Al Lingien a2 o cemala mamoms Ase s 131 1 WA an NP - |
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(since the consumption required by a two adult household is

1/ Dan21ger, van der Gaag, Smolensky, and Taussig (1982) found that
hgloh the equivalence scales are generally a function of the chosen

utility level U , and thus of income, the estimated scale proved quite
stable over a range of incomes.

2/ BLS (1968), p. 1.

3/ The differences in the marginal effect of a child or adult across
different types of households were averaged to yield a single measure of
age relativity.



significantly less than twice that of two single adult households). 1/
The results are then normalized by the average equivalence scale for
those in the 35-54 age group to yield adjusted for marital status
equivalence scales for each four-year period age group (see Chart 1),
and scaled up proportionately such that for the year 1980, total private
consumpti?n expenditure, Ciggp» is fully distributed across all age
groups, viz.,

C I 1.%E.*c where
1980 1 "1 -1980 .

I; number of individuals in age group 1,

o mmcicesralacman cmala Fhrwm amca ~acmzre 3 ad iimbeand £

H = equivaLence scaL€ 10r g€ group i, aajusi€a 10r
marital status, and

~ = awvinvaocn noa» ranttbn ArancanmninrFian Aavenandl Foaena 3. 108N

\-1980 GVCLQBC PCL \-GPL\-G LUXIDUIIIPLLUII CAPCAIULLULC L1l AUV e
Thie ‘ast nronrodure wae annlied far oarh =7 ~ronint rv F. haine holAd
This 1 procedure was applied for each C-7 country, E; being held
invariant across countries (Table 3).

Finally, there remains the problem of estimating the development of
average per capita consumption, c_, across time. Two approaches are
used in this analysis. The first relates the growth of c, to the growth
in labor productivity, based on the assumption that disposable incomes
move most closely with real wages, and the latter with labor
productivity. The second initially relates the growth of consumption
per capita to the growth of GDP per capita, and then adjusts for the
change in the demographic structure. 2/

In both cases, an iterative approach is used to derive
consumption. Using the first case for illustrative purposes, it is
assumed that in 2000, an initial estimate of consumption per capita is
made, viz.,

1/ Figures were obtained on the number of single (inclusive of those
divorced and widowed) and married individuals in the population in each
age group. For any given age group i, one could then derive a composite
equivalence value, E

)
E. = S.*E. + (E. + E_)/2*M,, where
=1 1 1 1 r 1?
Q = +ha wmirmbhianw AF Adialeas T;m Ao owmarie - anmeala esAamane
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households,
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E; = the equivalent income scale for a single person adult in each
age aorpun 1 and
age group 1, and
E. = the equivalent income scale for the second adult in a two

adult household.

2/ All projections are made in constant 1980 prices. In principle
one should correct for any relative price effect that may be correlated
with consumption patterns by age groups. In particular, the elderly are
the largest consumers of medical care, a service with a positive
relative price effect in most countries. However, medical care for the
elderly is largely provided by the government, and thus the relative
price effect largely affects government rather than private consumption
(see Heller, Hemming, and Kohnert (1986)).
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Chart 1
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Taussig (1982). See also Table 13.

1/ United States data.

Bureau of Labor Statistics (1968); Danziger, van der Gaag, Smolensky, and
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Table 3. Consumption Shares by Aggregated Age Croups
(In percent)
BLS Equivalence Scale CUE Equivalence Scale
1980 2000 2010 2025 1980 2000 2010 2025
Canada
0-9 9.7 B.6 8.0 7.8 5.0 4.4 4.1 3.9
10-19 19.9 14.8 13.5 12.9 11.4 8.2 7.5 7.2
20-59 54.8 59.3 57.6 9.9 67.2 69.6 67.0 58.5
60-74 11.8 12.6 15.7 22.0 12.6 13.2 16 .4 23.1
75+ 3.8 4.7 5.2 7.4 3.8 4.6 5.1 7.3
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
France
0-9 9.7 9.2 8.5 7.5 4.9 4.7 4.4 3.8
10-19 17.0 5.2 14.7 12.6 9.6 8.5 8.3 7.0
20-59 54.8 54.9 55.0 51.6 65.4 65.9 64.9 60.2
60-74 13.1 14.8 15.2 20.1 14.0 15.7 16.0 21.0
75+ 6.0 5.9 6.6 8.3 6.0 5.9 6.5 8.1
Total 100.0 100.0 100.0 100.0 100.0 1C0.0 100.0 100.0
Germany, Federal Rep. of
0-9 6.6 6.8 5.6 5.8 3.3 3.4 2.8 2.9
10-19 17.2 10.8 1.5 9.7 9.6 5.9 6.3 5.3
20-59 55.0 55.7 54.1 49.5 65.1 63.8 61.7 56.5
60-74 15.2 19.7 20.6 24.7 16.1 20.2 21.3 25.3
75+ 5.9 7.0 8.2 10.3 5.9 6.8 8.0 10.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Italy
09 9.2 8.1 7.3 7.2 4.7 4.0 3.7 3.6
10-19 17.0 11.9 13.3 11.8 9.6 6.5 7.4 6.5
20-59 54.5 56.0 54.4 52.4 65.3 65.1 63.2 60.7
60-74 14.3 17 .6 17.9 20.3 15.3 18.2 18.7 21.0
75+ 5.0 6.4 7.2 8.4 5.0 6.2 7.1 8.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Japan
0-9 10.6 7.6 7.7 7.3 5.3 3.8 3.9 3.7
10-19 15.7 11.7 12.3 12.4 8.8 6.4 6.8 6.9
20-59 59.0 57 .4 51.6 50.7 70.5 66.2 60.1 59.2
60-74 11.5 18.0 21.0 18.8 12.1 18.5 21.9 19.7
75+ 3.3 5.3 7.4 10.7 3.3 5.2 7.3 10.6
Total 100.0 1no.0 100.0 100.0 100.0 100.0 100.0 100.0
United Kingdom
0-9 8.6 8.3 7.8 7.8 4.4 4.2 3.9 4.0
10-19 17.3 13.0 13.6 12.8 9.8 7.2 7.6 7.1
20-59 51.9 56.2 54.7 51.3 62.4 65.7 63.8 60.1
60-74 16.5 15.6 17.4 20.1 17.7 16.2 18.1 21.0
75+ 5.8 6.9 6.7 8.0 5.8 6.8 6.6 7.9
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
United States
0-9 9.6 8.6 8.1 7.8 5.0 4.3 4.1 4.0
10-19 18.9 15.2 13.7 13.4 10.8 8.5 7.6 7.5
20-59 53.5 57.4 56 .4 50.5 65.4 67.8 66.0 59.4
60-74 13.2 12.2 15.0 19.7 14.1 12.8 15.6 20.7
75+ 4.8 6.7 6.8 8.6 4.8 6.6 6.7 8.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Fund staff estimates.
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CZOOO* = cjggp ¥ (1 + 1)20 where
1

the growth rate in labor productivity.

Using the above equivalence scales, and the size and structure of the
population in 2000 as projected in Heller, Hemming, and Kohnert (1986),
one may derive the aggregate consumption associated with each of the age
groups. The resulting total private consumption level, divided by the
total population in 2000, yields a revised consumption per capita,
€2000° which will be the basis for projecting consumption levels in the
subsequent benchmark years, 2010 and 2025. The rationale is that the
initial extrapolation gives an estimate of trend consumption, but this
needs to be adjusted to take account of the bias implied by the changing
age structure. The revised consumption per capita represents the base
from which subsequent consumption would grow.

Several points should be stressed in using these weights. First,
although based on empirical data, these remain simply normative
scales. 1/ The equivalence scale may suggest that a child's consumption
is 19 percent of a 35 year old's, but this may not be what is actually
observed, on averagej; the implied distribution of consumption across age
groups may prove equally inaccurate. Using such scales to examine the
result of changes in a population's age structure simply reflects the
assumption that adjustments in consumption are necessary to maintain
equivalent levels of well being. 2/

Second, there is a marked difference in the age relativities of
consumption implied by the two scales. With the exception of the 20-34
age group (Chart 1), the BLS scale is uniformly higher than the CUE
scale. Some of the differences are as much as 50 percent (e.g., in the
CUE scale, a child aged 0-4 consumes a fifth that of an adult aged 35-54,
relative to a third in the BLS scale). As a result, the effects on total
consumption from a decline in the share of the young will be greater using
the BLS equivalence scale.

These differences are clearly reflected in the corresponding shares
of consumption of the younger age groups in 1980, with the CUE scale
implying a lower consumption share to the 0-19 age group. In the United
States, the shares of the 0-9 age group would be 9.6 and 5 percent of
total consumption under the BLS and CUE scales, respectively.

1/ The type of language used in the BLS study is suggestive: '"to
maintain an equivalent level of 'well being,' as family size increases,
more income is necessary regardless of the family composition and age of
head."

2/ The measure of equivalent 'well being" will depend on which
utility scale is used--for the BLS measure, the equivalent '"well being"
is measured by the percent of income spent on food. For the Danziger,
van der Gaag, Smolensky, and Taussig measure, it is based on expen-
ditures upon all commodities, and is derived by the estimation of linear
Engel curves combined with the calculation of the parameters of the
underlying Stone-Geary utility function (see Appendix B of Danziger,
van der Gaag, Smolensky, and Taussig (1982)).
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Third, these equivalence scales, developed from data of the 1960s
and early 1970s, may not be representative of current (let alone future)
consumption patterns. The marginal cost of a child in two-earner
households may now be considerably greater than in earlier periods when
a single~earner household was more the norm. 1/ This suggests that the
BLS scale may be the more relevant of the two scales, since it attaches
a higher relative consumption weight to the young. Neither scale would
appear to take account of the lumpy costs of college education, which
would be a significant bulge in the consumption requirements of the age
group 18-22 in some countries.

Finally, these equivalence scales have not been developed in any of
the other six countries (at least to our knowledge). The derived U.S.
scales are thus applied to all of the countries in the analysis. 2/

IV. Results

1. What are the effects of demographic trends on aggregate
private savings?

a. Savings models

Table 4 presents the implications of projected demographic trends
for the aggregate private savings rate, based on the simple application
of the demographic coefficients of the four econometric models of
private savings discussed earlier. All other variables used in these
models are assumed constant. g/ The results are presented for each
country in terms of the impact of changes in the youth (Dep) and elderly
(Age) dependency rates, respectively, on the ratio of aggregate private
savings to GDP. The combined impact (Net) is also presented.

The results for the period 1980-2000 indicate some striking
differences between the models. The two Modigliani models suggest that
demographic pressures, ceteris paribus, would lead to at most a modest
decline--1 percent of GDP--in the ratio of private savings to GDP for

1/ 1In calculating the age-relativity weights, some data are available
to assess whether there are nonlinearities associated with the extra
consumption required for a child, depending on whether the child is born
into a childless household or one with existing children.

2/ An attempt was made to judge whether the marital status adjustment
should be made for the different countries. It turned out for the
countries for which data were readily available (including Japan and the
United Kingdom), that only negligible adjustment in the derived
equivalence scales was necessary.

3/ 1In Table 14, the results of our analysis are expressed in terms of
the aggregate private savings rate, for example, aggregate private
savings as a ratio to private national income (or as originally
estimated in the econometric modeis).
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Change in the Ratio of Aggregate Private Savings

Table 4.

to GDP During Each Period

(In percent of GDP)

2000-2010

1980-2000

Model Specification

Canada

1.9
-2.3
-0.3

1.6
-1.1

0.4
-0.7

0.4
-1.2
-0.8

7.9
-2.2

6.6
-1.1

1.1
-0.7

1.7
-1.2

Dep
Age
Net

0.5

-0.3

0.4 5.5 5.7

0.5

France

2.6

2.2
1.2
3.4

0.3

-0.8

0.6

2.5
0.6
3.1

2.1
0.5
2.6

0.5

0.5

Dep
Age
Net

0.9

0.4
0.9

1.5

0.6

Germany, Federal Rep. of

1.2
-6.8
-5.6

1.0
=5.1

0.4
-2.9
-2.6

0.3
-3.7

5.8
-1.9

4.9
-1.5

0.9
-1.1

1.3

-1.1

Dep
Age
Net

-4.1

-3.4

3.9

3.4

=0.2

0.2

Italy

-0.8
-2.8

=-0.7
-3.6

0.1
=-0.7

-0.2

8.9

7.4
=2.0

1.6
-0.7

Dep
Age
Net

-1.6
-1.7 -2.8

6.2

-0.5

0.8 5.4

0.5

Japan

-3.1

-2.6
-6.

-0.7 -0.7

8.8
-11.0

7.4

-8.3

2.1
-3.1

Dep
Age

8

-2.7

-4.9

=3.3 -9.3 -12.1

-5.6

-0.9

-1.0

Net

United Kingdom

-0.1 -0.1

0.2
=-0.3

6.0
0.9

5.0
0.7

0.9
-0.3

1.3
0.5

Dep
Age
Net

-0.2

-0.1

0.6 5.7 6.9 -0.1 =-0.1 -0.2

1.8

United States

2.6
-1.0

.2
-0.7

5

0.
-0.4

0.6
-0.5

6.0
-2.8

5.0

1.0
-0.6

1.3
=1.5
-0.2

Dep
Age
Net

2.9

1.6

1.4

0.1

3.2

0.4

G-7

0.5
-2.8
=-2.3

0.1
-1.3
-1.2

-2.0
-1.9

.8

5
~4.4

5.6
-3.3
2.3

-1.2

1
-2.4
-1.0

Dep
Age

-3.7

-3.1

2.2

Net
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Change in the Ratio of Aggregate Private Savings
to GDP During Each Period {concluded)

Table 4.

(In percent of GDP)

1980-2025

M-S

2010-2025

M-S

Model Specification

Canada

8.2

-19.6
-11.5

6.8
-9.4
-2.6

-1.7
-15.1
~-16.8

~1.4
=7.2

Dep

Age
Net

-8.6

France

Dep
Age
Net

Germany, Federal Rep. of

Dep
Age
Net

Italy

9.8
-11.0

8.2
-8.3

Dep

Age
Net

-1.2

Japan

Dep
Age
Net

-2.9
-2.8

.1 -16.7 -22.9

=1

-14.3

United Kingdom

-0.1
-2.1
-2.3

~3.8
-3.8

Dep
Age
Net

United States

7.0
-17.5
-10.5

5.8

-13.1
-7.3

Dep
Age
Net

c-17

6.8
-18.7
-11.9

5.7

-13.9
-8.2

-1.3
-5.9
-4.6

-0.4 -0.4
-7.7 -10.4
-3.4 -8.1 -10.8

_Oul
-303

~-0.1
-5.7
-5.8

Dep
Age
Net

Fund staff estimates.

Source

Coefficients derived from following models:

Note

Modigliani (1970),

M:

Modigliani and Sterling (1980),

M&S:
Fe
H

Feldstein (1980), and

Horioka (1986).

Also see Table 14,
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the G-7 as a group. In contrast, the Feldstein and Horioka models
suggest an increase in the G-7 savings rate of 2 percent of GDP. The
difference arises principally from the relative size of the coefficient
used to measure the impact on the savings rate of the significant
decline in the youth dependency ratio during this period. The
Modigliani models suggest that changes in this variable, positive or
negative, have only a negligible impact on the savings rate. The
coefficients of the Horioka and Feldstein models suggest a more
substantial impact. 1/

Through 2000, the response of the household savings rate to changes
in the youth dependency rate is likely to be a matter of both empirical
and policy significance. In almost every country, the youth dependency
rate will fall sharply, with the average declining from 53 percent to
43 pe:zcent.

In contrast, in the subsequent period, 2000-2025, the youth
dependency rate is projected to decline marginally in most countries and
to increase only slightly in Japan and the United Kingdom. Only in
France will the rate decline gradually, but continuously, over the
entire period. The elderly dependency rate will increase over the
entire period, in some cases markedly. These four models indicate that
demographic trends will give rise to an unambiguous and sharp decline in
the aggregate private savings rate, with only the size of the decline a
matter of uncertainty. In the period 2000-2010, private saving in the
G-7 as a whole could drop by 1 to 3 percent of GDP from its level in
2000; the decline in the youth dependency rate will slightly moderate
the large fall in the saving rates arising from the increasing elderly
dependency rate. The fall in the savings rate would principally reflect
developments in the Federal Republic of Germany and Japan.

During the period 2010-2025, these models imply that the sharp
increase in the share of the elderly population could induce a decline
in the G-7 private saving rate of 3 to 1l percent of GDP. The impact is
likely to be greatest in Canada and the United States, but large
declines may also be experienced in the Federal Republic of Germany,
Japan, and the United Kingdom.

Over the period 1980-2025, the models imply that demographic
pressures could lead to a decline in G-7 private savings by 5 to
12 percent of GDP. The decline could be largest in Japan, where savings
may fall by at least 7 percent of GDP. These are large swings. While
it would seem doubtful that shifts of this magnitude will actually
occur, the pressures will be substantial.

1/ It is interesting to note that these differences are mirrored in
the differences observed between the CUE and BLS scaless the former
would suggest that additional children have a much smaller effect on
consumption than the latter scale (see Chart 1).
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The specification of the four econometric models also suggest the
important effects of other variables. In Heller, Hemming, and Kohnert
(1986), some of these variables are forecast to change over the period,
with conflicting effects on the savings rate. Relative to the
recessionary period 1978-82, real per capita income growth is forecast
to increase during the period 1980-2025 for the Federal Republic of
Germany, Japan, and the United States. The Modigliani-Sterling model
would suggest that this could buoy the G-7 savings rate by about 1 to
1.5 percent over the full period. Using the Modigliani model, the
Heller, Hemming, and Kohnert forecast increase in productivity in Japan
and the United States should offset the expected decline in productivity
in France and the Federal Republic of Germany, yielding a much smaller
additional stimulus to the G-7 savings rate of approximately 0.5 percent
of G-7 GDP. In the Feldstein model, the forecast increase in real
growth in the United States should buoy G-7 savings by 0.8 percent of
G-7 GDP and a further positive effect will arise from the expected
reductions in the benefit replacement rate. These effects would be
offset, however, by the negative effects on savings of the expected
increase in the elderly labor force participation rate.

b. Consumption models

Applying the equivalence scale approach to examine the net change
in consumption for the population as a whole implicitly provides an
alternative perspective on potential pressures on the private savings
rate. The starting point for the analysis is the fact that the increase
in the weight of the elderly relative to the 0-19 age group in the
population should lead to an increase in consumption, ceteris paribus,
since the former have significantly higher relative per capita
consumption levels.

By applying the age-specific consumption weights to the population
shares that are projected to prevail in 2000, 2010, and 2025 (and
holding real consumption levels constant), one can see that an index of
consumption would rise by 2 to 5 percent under the BLS scale, and
3 to 7 percent under the CUE scale (Table 5). In some sense, these
results suggest the pressures on aggregate consumption arising strictly
from demographic factors (or at least the change in the age structure). 1/

What is far more conjectural is the broad trend of consumption per
capita over the period. In both scenarios {e.g., consumption per capita
moves with GDP per capita or labor productivity), total consumption is
adjusted to take account of the impact of shifts in the age composition
of the population. We have noted that through 2010, GDP per capita
tends to rise more rapidly than productivity, reflecting more rapid

1/ It is analogous to the pure demographic effect described in
Heller, Hemming, and Kohnert (1986).
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Table 5. Changes in Consumption Arising from Changes
in the Age Structure 1/

(1980 = 100)
BLS Equivalence Scale CUE Scale

1980 2000 2010 2025 2000 2010 2025
Canada 100.0 103.5 104.2 104.6 105.7 106.9  106.9
France 100.0 101.4 102.0 103.3 102.2 103.0 105.4
Germany, Federal Rep. of 100.0 101.5 102.6 102,2 103.9 104.7 104.7
Italy 100.0 100.9 102.7 102.2 104.1 104.7 105.0
Japan 100.0 102.5 103.7 103.0 105.2 104.7 104.1
United Kingdom 100.0 100.5 101.6 101.3 103.0 103.4 103.2
United States 100.0 102.8 103.4 103.8 104.4 105.6  105.7

Source: Fund staff estimates.

1/ Calculated by applying the age-specific equivalence weights to the shares of the
population in the different age groups.
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growth in the labor force than in the population. It is not
unreasonable to assume that consumption would broadly follow the trend
in GDP per capita.

After 2010, the labor force is projected to stop growing in some
countries, while the population continues to rise. As a result, while
GDP rises at roughly the rate of productivity, GDP per capita rises at a
much slower rate over the period. An important question at that time
will be whether the incomes of the elderly, many of which will be
dependent on social security benefit formulae, are adjusted to move with
the growth in real wage levels, or will be constrained to rise at a
slower pace. The effect on aggregate private consumption levels, and
thus the implied potential for savings, will hinge on these
alternatives.

Table 6 (Part A) indicates the potential change in the ratio of
savings to GDP associated with these developments in the ratio of
private consumption to GDP for each of the four models. The potential
change in savings is calculated assuming that the full change in the
consumption ratio is used for savings. As with the earlier results, the
ma jor uncertainty relates to the movement of the savings rate in the
next decade and a half, but the difference relates less to the
demographic scenario and more to the matter of whether per capita
consumption moves with labor productivity or GDP per capita. If it
moves at the higher growth path associated with GDP per capita during
the period 1980-2000, one could witness an increase in the aggregate
private consumption rate-—-or a potential decline in the aggregate
savings rate--of approximately 2 to 3 percent of GDP by 2000, with the
larger increase associated with the CUE equivalence scale (reflecting
the fact that the decline in the share of the young yields less of an
offsetting reduction in consumption than that arising from the increase
in the elderly). If per capita consumption moves with labor
productivity, one could observe a potential increase in the aggregate
G-7 savings rate of 1 to 2 percent of GDP, with a particularly
significant increase in the potential savings rate of the United States
(over 3 percent of GDP). The choice of demographic parameters shifts
the potential savings rate by approximately 1 percent of GDP during this
period. 1/

In the next decade, the potential G-7 private savings rate could
decrease by approximately 3 to 4 percent of GDP from its level in 2000,
reflecting a decline in the savings rate in virtually all G-7 countries
(with the possible exception of Italy). The sharpest decrease in the
potential private savings rate could occur during the period 2010-2025,

1/ The partial nature of this type of model should again be
underscored, since changes in the savings rate would themselves
influence the rate of economic growth.
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Table 6. Major Industrial Councries:
Private and Aggregate Savings Rates, 1980-2000

Part A. Potential Change in Savings

Potential Change in the

Rate (+ = increase)

(As_percent of GDP)

1980-2000 2000-2010
Scenario 1/ b-1 b-g ¢c-1 c~8 b-1 b-g c-1 c-g
Canada 4.5 -1.8 -0.1 -3.1 -2.5 -5.9 -4.3 -7.7
France 1.1 -0.9 0.6 -1.4 0.1 -1.2 -0.5 -1.8
Germany, Federal Rep. of 0.5 -2.2 -0.8 -3.6 -3.0 0.3 4.4 -1.2
Italy ~2.7 -0.6 4.8 -2.6 1.5 -1.7 0.3 -3.1
Japan 0.3 -1.5 -1.3 -3.2 -5.4 -1.8 -6.1 -2.4
United Kingdom 0.9 -0.3 -0.6 -1.8 ~0.7 -0.9 -1.8 -2.0
United States 3.7 -1.5 3.0 -2.3 ~1.7 ~5.1 -2.8 -6.5
G-7 average 2/ 1.9 -1.6 0.7 -2.7 ~2.7 -3.2 -3.7 -4.3
67 range 3/ -1.5 to 2.1 -2.7t0 0.9 ~4.5 to -1.3 -5.6 to -2.3

2010-2025 1980-2025
Canada -8.3 -7.0 -10.8 -8.9 ~6.3 -14.7 -15.2 -19.7
France -10.6 -2.1 -12.2 -3.5 ~9.4 =4.2 -12.1 -6.8
Germany, Federal Rep. of -5.1 3.2 -6.9 2.1 ~7.5 1.2 -12.0 -2.6
Italy -5.4 -1.5 -1.7 -3.5 ~6.6 -3.8 ~12.2 -9.2
Japaa -2.7 -2.3 2.3 -3.1 ~2.7 -5.6 -5.2 -8.7
United Kingdom -3.2 0.6 -4.5 -1.8 ~-3.0 -1.8 -6.9 -5.6
United States -5.8 -6.4 -7.1 -7.9 ~3.8 ~13.0 -6.9 -16.7
G-7 average 2/ -5.3 -3.9 -4.6 -5.1 ~6.1 -8.6 -7.6 ~12.1
G-7 range 3/ -5.3 to -3.5 -6.5 to -2.9 -10.2 to -3.8 -13.2 to -6.2

Part B. Potential Change in Savings Rates Less Increase
in Government Nonpension Social Expenditure j/ (+ = increase)
(As percent of GDP)

1980- 2000 2000-2010
Scenario 1/ b-1 b-g c-1 c-g b-1 b~g c-1 c-g
Canada 7.0 0.7 2.5 -0.6 -2.6 -5.9 -4.3 -7.8
France 0.6 -1.4 0.2 -1.9 0.4 -0.9 -0.1 -1.5
Germany, Federal Rep. of 2.3 -0.5 1.0 -1.8 ~3.7 -0.4 -5.0 -1.8
Italy -2.8 -0.7 ~4.9 -2.7 1.1 -2.1 -0.2 -3.5
Japan 0.1 -1.8 -1.5 -3.4 ~6.9 -3.3 -7.7 -4.0
Unicted Kingdom 1.7 0.5 0.2 -1.0 -1.1 -1.3 -2.2 -2.5
Uniced States 4.5 -0.7 3.7 -1.6 -1.9 -5.3 -3.0 -6.7
G-7 average 2/ 2.7 -0.8 1.5 -1.9 -3.3 -3.8 -4.3 -4.9
G-7 range 3/ -1.0 to 2.6 -2.1to 1.4 ~5.2 to -1.9 -6.3 to -2.9

2010-2025 1980-2025
Canada -10.4 -9.1 -12.9 -11.0 ~5.9 -14.3 -14.8 -19.3
France ~11.5 -3.1 -13.2 -4.5 ~-10.4 -5.3 -13.2 -7.9
Germany, Federal Rep. of -6.6 1.6 -8.5 0.5 -8.0 0.7 -12.5 -3.1
Italy -5.8 -2.0 -8.1 -4.0 ~7.6 -4.8 -13.2 -10.2
Japan -3.5 -3.1 1.5 -3.9 -10.3 -8.2 -1.7 -11.3
United Kingdom -4.6 -2.0 -5.9 -3.2 -4.0 -2.9 -7.9 -6.7
United States -7.5 -8.1 -8.8 -9.6 -4.9 -14.2 -8.0 -17.8
G-7 average 2/ -6.6 -5.1 ~-5.9 -6.3 ~-7.1 -9.6 -8.7 -13.1
G-7 range 3/ -6.6 to -4.8 -7-8 to -4.2 -11.6 to -5.3 -14.6 to -7.7

Sources: Heller, Hemming, and Kohoert (1986); and Pund staff estimates.

Y

Equivalence Scale

Bureau of Labor Statistics
Bureau of Labor Statistics

CUE scale of Danziger, van der Gaag,

Smolensky, and Taussig (1982)

CUE Scale of Danziger, van der Gaag,

Smolensky, and Taussig (1982)

Consunption growing with:
labor productivity index
index of GDP per capita
labor producrivity index
index of GDP per capita

2/ Weighted average of each scenario using May 1987 current exchange rate weights.
3/ Wefghted average of minimum and maximum of each equivalency scale scenario using May 1987
current exchange rate welights.
i] The change in government nonpension soclal expenditure, as a percent of GDP:

1980-2000 2000-2010 2010-2025 1980-2025

Canada -2.5 0.1 2.1 -0.4
France 0.8 -0.6 1.8 2.0
Germany, Federal Rep. of -3.2 1.2 2.9 0.9
Italy 0.2 0.8 0.8 1.8
Japan 0.4 2.7 1.4 4.5
United Kingdom -1.4 0.8 2.5 1.9

1.2 0.4 2.7 1.9

United States -
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the United States. Private consumption in these countries could rise by
approximately 6 to 10 percent of GDP under the alternative scenarios.

Over the whole period 1980-2025, there could be a substantial
increase in aggregate consumpt tion, hlchever scenario i1s chosen. If one
examines the minimum and the maximum G-7 average that is possible across
the different scenarios, the potential decline in savings for the G-7 as
a whole ranges from 5 to 12 percent of GDP. This will be a pervasive
phenomenon in all of the countries surveyed. It is interesting to note
that these results are consistent with the earlier savings model
results.

The discussion has heretofore focused strictly on private savings.
Yet there will be additional pressures on overall savings in the
economy, arising from pressures in the government sector. The Heller,
Hemming, and Kohnert study indicated that this period will witness a
significant increase 1n the ratio of government social expenditure to
GDP. In part, this reflects higher pension transfer payments to the
elderly, essentially providing some of the disposable income to finance
the increased private consumption already captured in the above
analysis.
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To give some sense of the additional pressure on savings arising
from the fiscal sphere, Table 6 (Part B) indicates the combined impact
of the change in consumption (or potential savings) already described in
Table 6 (Part A), and the change in the government's social expenditure
burden arising from nonpension outlays. 1/ These estimates do not
encompass any other factors that may be affecting government
expenditures during this period. They are also sensitive to the
assumptions made on the ability of policymakers to control the rate of
medical care cost inflation, and the absence, in the Heller, Hemming,
and Kohnert study, of any projections of the increase in the cost of
chronic care for the very elderly (e.g., over age 75).

1/ The effects of increased pension outlays on private consumption is
assumed to have already been taken into account in the above analysis.
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In the period 1980-2000, the nonpension social expenditure burden
is projected to decline in Canada, the Federal Republic of Germany, the
United Kingdom, and the United States, with only small increases in
France and Japan (less than 0.5 percent of GDP). This will enhance the
potential for some increase in the aggregate savings rate of the G-7
group during this period. However, in the subsequent two decades,
nonpension social expenditure outlays of the government could rise by
1 to 2 percent of GDP. During the period 2000-2010, the increase would
be LafgeSL in Japan (1.5 percent of GDP) with the other countries
experiencing smaller increases of 0.5 percent of GDP In the period

.
after 2010, the increases could range from 1 to 2 percent of GDP in
Canada, the Federal Republic of Germany, the United Kingdom, and the
United States. For the G-7 as a group, these factors may further

cr
o

exacerbate pressures to reduce the aggregate savings ra

2. How sustainable will be the burden of intergenerational
support?

The Heller, Hemming, and Kohnert study suggested that under current
policies there would be a striking increase in government social
expenditure, in some countries increasing as a share of GDP by as much
as 12 percent (Japan) and in others by 4 to 9 percent (e.g., France, the
Federal Republic of Germany, Italy, and the United Kingdom). It noted
that if the '"net increase in expenditure was to be financed exclusively
through the payroll tax,'" tax rates would have to increase by
7 percentage points in France and by as much as 2] percentage points in
Japan. The issue raised was whether this higher burden of inter-
generational support arising from government transfers to the elderly
could be financially absorbed by the working age population.

Yet the study also noted that there remains

"an asymmetry between the young and aged segments of the

population in terms of their relative dependence on
government intervention for their overall support. The only

elomant ~F +h ~ Tmunl il mne oot e 3
eiremenc oL yUUL_ll care .LllvU.LVLllB SUDSCAanci1

aL government
expenditures appears to be education. A comprehensive
£

accounting for the shlfus in absorption of economic resources
implied by the prospective demographic changes would have to
trace also the relative decline in private expenditures for
food, shelter, clothing, entertainment, and in some countries
medical care. This was beyond the scope of this study." 1/

The question to be addressed in this section is the magnitude of

the decline in private consumption associated with the diminished
importance of the younger age groups in the population, relative to the
potential increase in the tax burden associated with public support of
the elderly. Will the reduced burden of child support to the working

1/ Heller, Hemming, and Kohnert (1986), p. 4.
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age population free up their financial capacity to support, either
privately or through public intermediation, the consumption of the
elderly?

It is clear from Table 3 that the share of the young in total
consumption, by whichever equivalence scale is used, will fall quite
significantly, particularly between 1980 and 2000. Table 7 (Part A)
indicates the change in the ratio of consumption by the 0-19 age group
to total wages, the latter chosen to yield comparability with the
payroll tax base. The prospective increases in the payroll tax burden,
as indicated in Heller, Hemming, and Kohnert (1986), are also provided
for comparison purposes. Four cases are indicated, representing
alternative combinations of the two equivalence scales and the two
alternative approaches to estimating the dynamics in the growth of
consumption with rising productivity and incomes.

The major change in the burden of child support will occur between
1980 and 2000. The greatest reduction--5 to 8 percent of total wages--
is associated with the use of the BLS equivalence scale and the
assumption that consumption per capita moves broadly on trend with labor
productivity. This reflects that the BLS scale imputes a higher
relative consumption to the young and because labor productivity rises
more slowly than GDP per capita during this period. The smallest
reduction in the burden of child support arises with the CUE-GDP per
capita scenario, with child consumption falling by 2 to 3 percent of
total wages.

The Heller, Hemming, and Kohnert study suggested that payroll tax
financing of the growth in government social expenditure in France, the
Federal Republic of Germany, Italy, and Japan would yield an increase in
payroll tax rates ranging from 3 percent in France to 10 percent in
Japan by 2000. In each of these countries, the decline in the burden of
child support will indeed free up resources that could, in principle, be
taxed by the government to offset some of its increased social
expenditure requirements. For Canada and the United States, social
expenditures are projected to decline relative to total wages, as will
the burden of child support. The combined impact of the reduced burden
of child support and the change arising from payroll tax financing of
government social expenditures is indicated in Table 7 (Part B).

Between 2000 and 2025, the share of total consumption associated
with the 0-19 age group is likely to stabilize, implying that there may
be little additional fiscal capacity available from changes in the
burden of child support. There is, in fact, the possibility under some
scenarios of a slight increase in the burden of child support, primarily
reflecting the eventual impact of the increase in fertility rates
assumed under the baseline demographic scenario in the Heller, Hemming,
and Kohnert study. Yet this will be the period, particularly from 2010
through 2025, when the burden of supporting the elderly will rise most
sharply.
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Part A. Comparison of the Change in the Share of Consumption of the 0-19 Age Group in Total Wages,

with Potential Payroll Tax Increase (+ = {ncrease)

(In percent of total wages)

Potential Change in Ratio of Consumption Potential Change in Ratio of Consumption
Change in of 0-19 Age Group to Change i{n of 0-19 Age Group to
Payroll Tax Total Wages Payroll Tax Total Wages
2/ (&) Model (B) 2/ (%) Model (B)
b-1 b-g c-1 c-g 1/ b-1 b-g c-1 c-g 1/
1980-2000 2000- 2010
Canada -5.4 ~-8.2 -5.5 -3.8 -3.1 0.1 -0.7 0.4 -0.1 0.5
France 2.6 -3.2 -2.3 -1.7 -1.3 0.3 ~-1.3 ~-0.8 -0.6 -0.3
Germany, Federal Rep. of 3.7 -6.5 ~5.6 -3.6 -3.2 3.9 0.4 -0.7 0.5 --
lrtaly 4.6 -5.9 -6.7 -3.3 -3.7 3.9 0.1 1.3 0.5 1.2
Japan 9.9 -7.4 -6.8 -3.9 -3.6 8.4 2.7 1.5 1.7 1.1
United Kingdom 0.1 -5.1 -4.6 -2.8 -2.6 1.8 0.2 0.3 0.5 0.5
United States -2.0 -5.5 -3.5 -3.1 -2.0 0.2 -1.0 0.1 -0.4 0.3
2010-2025 1980-2025
Canada 6.0 0.3 1.6 1.7 1.3 0.7 -6.6 -3.5 -2.3 -1.3
France 4.3 0.3 -2.9 0.3 -1.5 7.4 -4.2 -6.0 -2.0 -3.0
Germany, Federal Rep. of 6.3 -0.3 -2.6 -- -1.3 14.0 -6.4 -8.9 -3 -4.5
Italy 7.8 -- -1.3 0.3 -0.5 16.8 -5.8 -6.7 -2.5 -3.0
Japan 2.3 0.6 0.5 0.5 0.4 20.6 -4.2 -4.9 -1.7  -2.1
United Kingdom 4.5 0.4 -0.5 0.4 -0.1 6.4 ~4.5 -4.9 -1.9 -2.2
United States 4.7 1.5 1.6 1.1 1.2 2.9 -5.0 ~-1.7 -2.4 -0.6
Part B. Combined Impact of Reduced Burden of Child Support and Increased Government
Soclal Expenditure Burden }j (+ = net increase in overall tax burden of taxes and child support)
(As a percent of total wages)
Mode ]
b-1 b-g c-1 c-g 1/ b-1 b-g c-1 c-g 1/
1980-2000 2000-2010
Canada -13.5 -10.9 -9.2 -8.5 -0.6 0.5 -- 0.6
France -0.6 0.3 0.9 1.4 -1.0 -0.5 -0.3 —
Germany, Federal Rep. of -2.7 -1.8 0.1 0.6 4.3 3.2 4.4 3.9
Italy -1.3 -2.1 1.3 0.9 4.6 5.7 5.0 5.6
Japan 2.5 3.1 6.0 6.4 11.1 9.9 10.2 9.5
United Kingdom -~5.0 -4.6 -2.8 -2.5 2.0 2.1 2.3 2.3
United States -7.5 -5.5 -5.1 -4.0 -0.7 0.3 -0.2 0.5
2010-2025 1980-2025

Canada 6.3 7.6 7.7 7.3 -5.9 -2.7 -1.5 -0.6
France 4.8 1.5 5.8 3.0 3.2 1.4 4.4 4.4
Germany, Federal Rep. of 6.0 3.7 6.3 5.0 7.6 5.1 10.9 9.5
Italy 7.8 6.5 8.1 7.3 11.1 10.1 14.4 13.8
Japan 2.9 2.7 2.8 2.7 16.4 15.7 19.0 18.6
United Kingdom 4.9 4.0 4.9 4.4 1.9 1.5 4.4 4.2
United States 6.2 6.3 5.8 5.9 -2.1 1.2 0.5 2.4

Sources: Heller, Hemming, and Rohnert (1986); and Fund staff estimates.

1/ Equivalence Scale
 ob-l: Bureau of Labor Statistlcs
b-g Bureau of Labor Statistics
c-1 CUE scale of Danziger, van der Gaag,

Smolensky, and Taussig (1982)
c-g: CUE scale of Danziger, van der Gaag,
Smolensky, and Taussig (1982)

2/ Potential increase 1in payroll tax burden to finance higher

wagés; see Heller, Hemming, and Kohnert (1986), p.
3/ Equals sum of (A) and (B) in Part A.

Consumption growing with:

4.

labor productivity index
index of GDP per capita
labor productivity index
index of GDP per capita

social expenditure burden, as a percent of total
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Over the entire period, 1980-2025, the results in Table 7 (Part B)
suggest that the declining share of the young may offer only limited
potential for moderating the growth in the fiscal burden of growing
government social expenditures for the elderly. Large increases in the
tax burden may be necessary, if present policies prevail, particularly
after 2000, On the other hand, there is clearly potential in most
countries for an increase in the savings rate of the working population
in the next decade or so, reflecting the decline in the burden of child
support (if such a decline in fact materializes). In effect, this is
the window for real capital accumulation available to the current
working population to finance their subsequent retirement in the early
part of the next century.

3. The adequacy of government social security pensions

Among the many 1issues that complicate projections of savings rates
into the next century is the difficulty of assessing future income
levels. In particular, will the disposable income of the elderly be
sufficient to accommodate their consumption 'requirements" as implied by
the above analysis? For the retired population, there will be four
principal sources of financing for their consumption needs: public
pension transfers, private pension incomes, a drawing down of their
private capital assets, and intragenerational family transfers.

Public pension income will constitute an important share of total
disposable income for much of the elderly population. The earlier
analysis facilitates an examination of adequacy of such transfers
relative to the consumption needs of the elderly. If such public
transfers were to decline relative to consumption needs, it would cast
doubt on the capacity of the elderly to realize the consumption levels
assumed in Section III, and thus might imply that the decline in the
savings rate may be less than predicted. There would also be important
implications for the level of welfare of the elderly as a group. 1/

The Heller, Hemming, and Kohnert study made projections of
government pension transfers through 2025. 2/ These can be combined
with the projections of the consumption needs of the elderly derived
from the equivalence scale analysis, to estimate the share of
consumption needs of the elderly financed from public pensions
(Table 8). The four different scenarios on consumption needs are
presented, though the trends do not differ significantly across the
scenarios.

1/ In assessing this issue, one should note current perceptions that
the elderly may in fact have been relatively insulated in recent years
from adverse shifts in real income.

2/ These projections took 1nto account current program provisions
that provide for changes in benefits associated with inflation, average
earnings, and changes in the replacement rate and in the retirement age
at which benefits commence.
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Table 8. Major Industrial Countries: Total Ratio of
Pension Qutlays to Total Consumption of Pensionable Age Group

Model: c-g 1/

1980 2000 2010 2025
Canada 56 42 33 27
France 79 79 77 64
Germany, Federal Rep. of 123 131 122 119
Italy 79 80 82 85
Japan 46 64 67 65
United Kingdom 47 54 55 54
United States 92 73 61 47

Model: b-1 1/

1980 2000 2010 2025
Canada 59 50 43 34
France 83 86 85 63
Germany, Federal Rep. of 128 143 129 111
Italy 83 81 90 90
Japan 47 69 70 67
United Kingdom 49 58 60 57
United States 98 86 77 60

Model: b-g 1/

1980 2000 2010 2025
Canada 59 44 36 30
France 83 83 81 68
Germany, Federal Rep. of 128 137 131 130
Italy 83 84 89 94
Japan 47 67 72 69
United Kingdom 49 57 59 58
United States 98 17 66 51

Model: c-g 1/

1980 2000 2010 2025
Canada 56 44 37 28
France 19 82 81 60
Germany, Federal Rep. of 123 138 121 103
Italy 79 77 84 82
Japan 46 66 66 69
United Kingdom 47 55 56 53
United States 92 81 72 55

Sources: Heller, Hemming, and Kohnert (1986); and Fund staff
estimates.

1/ Equivalence Scale Consumption growing with:
~  b-1: Bureau of Labor Statistics labor productivity index
b-g: Bureau of Labor Statistics index of GDP per capita
c-1: CUE scale of Danziger, labor productivity index
van der Gaag, Smolensky, index of GDP per capita

and Taussig (1982)

c-g: CUE scale of Danziger,
van der Gaag, Smolensky,
and Taussig (1982)
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Two patterns emerge. In three countries--Italy, Japan, and the
United Kingdom--the level of pensions increases relative to consumption,
rising by 10 to 20 percent of consumption in Italy and the United
Kingdom, and by as much as 50 percent in the case of Japan. In the
United Kingdom, pensions may increase to about 55 to 70 percent of the
consumption needs of the elderly. In the case of Italy, pensions are
projected to rise to 80 to 90 percent of consumption needs (although
this may reflect that its pension system tends to overlap with the
provision of welfare payments, such that some of these outlays are, in
fact, for nonpensionable age groups).

In the other countries, public pensions may decline as a share of
the consumption needs of the elderly. In Canada and the United States,
the share could decline by almost 50 percent, with pensions accounting
for only 30 percent of consumption needs of the elderly in Canada, and
approximately 50 to 55 percent in the United States. In France, the
decline in the ratio of pensions to consumption needs may be of the
order of 20 to 25 percent, but pension levels may still reach
approximately 60 to 65 percent of consumption needs. Pensions in the
Federal Republic of Germany are the highest relative to consumption
needs among the seven countries. Pensions are projected to decline by
10 to 20 percent of consumption needs but may still be in excess of
100 percent of the projected consumption needs of the elderly.

In assessing the impact of these trends on the likely level of
consumption and savings, one would have to argue that in some countries,
there are likely to be financial pressures on the elderly to reduce
their consumption, though whether this is plausible or socially
acceptable is not at all clear. If allowed to happen, this may moderate
some of the pressures on the savings rate alluded to above.

V. Some Concluding Thoughts

This section briefly summarizes the principal results and suggests
some important unresolved issues.

1. The aging of the populations of the seven major industrial
countries could lead to a significant reduction in aggregate private
savings rates. Social expenditure pressures on the government's deficit
could further exacerbate pressures on the overall savings rate in these
economies.

2. This is a phenomenon common to all of the G-7 countries. The
timing of the pressures on saving will be different, occurring earlier
in Japan and perhaps the Federal Republic of Germany, and later in
Canada and the United States. However, by the end of the period, there
is a real prospect that the savings rate could decline substantially in
all G-7 countries.
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3. The window of opportunity for increased saving, if any, will
emerge in the next decade and a half, during the period when there will
be a sharp decline in the ratio of the 0-19 age group to that of the
working population. The results are unclear as to whether the reduced
burden of child support in this period will be sufficient to offset the
slowly accelerating increase in the society's burden of support for the
elderly. Nevertheless, it is quite apparent that this is a window of
opportunity which will close fairly decisively in the beginning part of
the next century. In the current climate of weak aggregate world
demand, one should stress that any policies to increase savings would
need to be accompanied by efforts to ensure a commensurate expansion in
investment rates.

4. Under present policies, the fiscal burden on the government of
supporting the elderly is likely to increase significantly over this
period, with the timing different across countries. Over the entire
period, 1980-2025, the reduced burden of child support will not be
sufficient to free up the financial capacity to offset this increased
burden of societal support for the elderly. In some countries, the
timing of these two developments is quite different, with the decline in
the child support burden principally occurring before 2000, and the
increased burden of supporting the elderly emerging after 2010.

5. The change in the ratio of government pension outlays to total
consumption of the pensionable age group has important, unexplored
implications, both for the issues dealt with above, and for other issues
of public policy concern. In terms of savings, there is an oft-
expressed view that a reduction in the share of consumption support
provided by pensions will encourage higher savings, as the working age
population perceives the necessity to cover the expenses of its own
retirement. Conversely, an increase in the ratio of government pension
support may serve to lower savings rates.

The results of the final part of Section IV suggest a sharp and
early increase in the effective level of consumption support by public
pensions in some countries, notably in Japan, but, to a lesser extent,
in the Federal Republic of Germany and the United Kingdom. In the case
of the former two countries, the share of consumption support will then
stabilize. If true, will this serve to further exacerbate pressures for
a reduction in the savings rate? Will this reduce the extent to which
the elderly save in Japan (an issue not addressed in this study)? 1In
the case of Canada, France, and the United States, the decline in the
burden of support will be gradual, if at all, declining more rapidly
after 2000. Will expectations of this future decline serve to
strengthen savings propensities between now and 20007

In the period 2000-2025, will the reduced burden of support be
offset by higher own financing of consumption by the elderly, or are the
consumption levels projected in this study (and the implicit reduction
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in savings) overestimates? In a period of the "graying" of the
electorate, how will this reduction of the potential standard of living
of a significant share of the elderly be viewed?

It was noted at the beginning of this paper that it was an exercise
1n macroeconomic speculation. Most of the key assumptions are
sufficiently interrelated such that changes in some will influence all,
changing the results. The data used are imperfect. The savings models
are all drawn from cross-country studies. Both equivalence scales are
based on United States data. It is likely that the consumption data
only imperfectly capture some important expenditure demands related to
demographic developments, viz., the rising real burden of college
education (with its implications for absorbing some of the excess
financial capacity arising from a reduced youth dependency rate) and the
high cost of supporting the very elderly (e.g., those over age 75),
costs which are not presently covered by public transfer programs.

Moreover, the modeling of these phenomena is partial. Numerous
developments could occur which might change some of the basic parametric
assumptions underlying the projections. Inter alia, these could include
deferral of retirement with increased life expectancy, changes in
immigration policy, changes in the relative price of consumption goods
specific to the elderly, changes in tax policy toward pension benefits,
and the effects of a resurgence in inflation. Any developments that
result in an erosion of the real value of future pensions might well
induce an increase in the savings ratio. Ongoing policy efforts to
reform tax systems may also lead to an increase 1n household savings
rates., The emergence of employee-equity plans may enhance the
availability of financial resources for the business sector. These
caveats suggest that the results are too tentative to support definitive
policy proposals at this time.

Yet there appears a broad consistency in the results, particularly
for the latter half of the period, and these are such as to give rise to
concern. A world economy where the major industrial countries are all
saving limited amounts, or dissaving, would have major implications for
global economic growth and international balances. If nothing else,
this study will hopefully stimulate further efforts to model these
phenomena more accurately, and establish whether these developments are
indeed likely to occur, or whether compensating adjustments will emerge
to limit their impact. This would then provide a firmer basis upon
which to develop a policy agenda.
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Table 9. Presentation of Four Econometric Models of Saving

1. Modigliani Model (1970)

g = 33.7 + 1.31 (y) - 0.88 (AGE) - 0.20 (DEP) R = 0.77
(0.03) (0.28) (0.054) SEE = 2.16
N = 24

2. Modigliani and Sterling Model (1980)

s = 0.02 - 0.51 (AGE) - 0.13 (DEP) SEE = 4.67
-) (0.12) (0.09) N = 21

+ 2.36(GDY) + 0.29 (CHPR)
(0.39) (0.11)

3. Feldstein Model (1980)

s = 0.92 + 5.24 (G) - 1.21 (AGE) - 0.77 (DEP) R = .90
(1.33) (0.45) (0.20) SEE = .0182
N = 12

- 0.37 (B/E) - 0.54 (LPAGED)
(0.13) (0.27)

4. Horioka Model (1986)

-1.38 - 0.33 (GYPC) - 1.61 (AGE) - 0.92 (DEP) R = .997
(1.61) (.40) (0.22) SEE = 3.28
N = 21

-0.29 LPAGED + 0.47 (INFL) + 0.16 (GDPDEN)
(0.10) (0.16) (0.10E-04)

- 0.0075 (RETAGE) + 554.34 (INVYPC)
(0.003) (328.9)

(standard errors in parentheses)

y = productivity growth.

s = private savings rate (s/y) as a share of private national 1incone.

DEP: the youth dependency rate, viz., ratio of population aged 19
and under to population aged 20-64; in Modigliani and Sterling,
the denominator 1s the male population, aged 20-64.

GYPC: average growth rate of real per capita private national 1income.

RETAGE: retirement age, proxied by qualifying age for public old-age
pensions.

LPAGED: LF parcicipation rate of maleg nged 65 and nver.

INFL: rate of consumer price inflation.

INVYPC: reciprocal of per capita private national income in U.S.
dollars (corrected at PPP).

GDPDEN: GDP per square kilometer, in U.S. dollars (corrected at PPP).

AGE: the elderly dependency rate, viz., ratio of retired persons
aged 65 and over to number of persons between age 20 and 64;
in Modigliani and Sterling, the same ratio 1s applied but
only for the male population 65 and over and 20-64.

G: annual percentage growth rate of real private national income.

B/E: basic benefit-replacement ratio. 1/

LER: 11fe expectancy at retirement.

CHPR : (labor force participation rate 25-54 - Participation rate 65
and over)/Participation rate 25 through 54.

GDY: rate of growth (per year) of real per capita disposable income.

Sources: Modigliani (1970); Horioka (1986); Feldstein (1980);
Modigliani and Sterling (1980).

1/ 1In Feldstein (1980), this is the "new retiree replacement ratfo”
(b;Eed on benefits for a couple plus the average earnings of a worker in
the manufacturing industry) as calculated by the Soctal Security
Administration.
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Table 10. Change in Aggregate Private Savings Forecast:

(In percent of private national income)

APPENDIX

1960-80

Forecasting Demographic Coefficients Alone

Actual Change

M M-S F H 1960-80
Canada 3.8 6.9 16.7 20.5 9.0
France 3.1 -0.5 -2.6 -3.8 -2.8
Germany, Federal Rep. of -1.7 -0.3 -9.5 -12.9 -6.9
Italy -7.4 -2.4 -9.,7 -13.0 4.0
Japan 0.8 2.6 12.6 14.3 4.8
United Kingdom -6.3 -- -9.5 -12.4 1.9
United States 1.8 7.7 11.2 13.1 0.8

Actual Change
Forecast Using all Coefficients 1960-80

Canada 1.2 10.6 8.5 26.6 9.0
France -6.9 4.7 -7.1 -0.6 -2.8
Germany, Federal Rep. of -11.3 1.3 -10.9 -21.6 -6.9
Italy -13.6 -1.9 -19.4 -4.9 4.0
Japan -6.6 -3.2 -13.4 -24.0 4.8
United Kingdom -8.0 5.4 -15.8 -5.1 1.9
United States -1.4 8.9 0.9 -1.9 0.8
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Table 11. Constant Utility Equivalence Scales 1/

APPENDIX

Age of Head of Consumer Unit

Consumer Unit Composition 35 35-54 54-64 65+
One person
Male 60 63 56 47
Female 50 53 46 37
Two persons
Husband and wife 77 80 73 64
Female head, child 6-11 56 60 53 -
Three persons
Couple, child < 6 76 80 73 64
6-11 88 91 84 75
12-17 90 93 86 77
18+ 94 98 90 82
Four persons
Couple, 2 children < 6 83 87 80 71
6-11, < 6 85 89 82 73
6-11 95 98 91 82
12-17, 6-11 97 100 93 84
12-17 97 100 93 84
18+, 6-17 110 113 106 98
18+ 101 105 97 89
Five persons 2/
Couple, 3 children 6-11 91 94 87 --
12-17, 6-11 102 105 98 -
18+, 6-17 115 119 112 -

Source: Danziger, van der Gaag, Smolensky, and Taussig (1982).

1/ A consumer unit consisting of a husband and wife with two

children, age 12-17 and 6-11, is 100.
2/ Adding more children to the household adds 4 or 5 percentage

points to the scale up to family size 8.

3 percentage points should be added.

After that only 2 to
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Table 12. Revised Scale of Equivalent Income 1/ for Urban Families
of Different Size, Age, and Composition
(4-person family--husband, age 35-54, wife, 2 children, older 6-15 = 100)
Age of Head
Under 65 or
Size and Type of Family 35 35-54 55-64 over
One person 37 38 33 28
Twe persons 52
Husband and wife 50 61 60 51
One parent and child 40 59 62 58
Three persons 77
Husband, wife, child under 6 62 69 - -
Husband, wife, child 6-15 62 83 89 81
Husband, wife, child 16-17 -- 92 89 -
Husband, wife, child 18 or over - 83 86 77
One parent, 2 children 68 17 84 75
Four persons 91
Husband, wife, 2 children (older under 6) 71 79 - -
Husband, wife, 2 children (older 6-15) 76 100 105 95
Husband, wife, 2 children (older 16-17) -— 114 126 -
Husband, wife, 2 children (older 18 or over) - 96 110 89
One parent, 3 children 88 97 - -
Five persons -
Husband, wife, 3 children (oldest under 6) 85 95 - -
Husband, wife, 3 children (oldest 6-15) 94 115 119 -
Husband, wife, 3 children (oldest 16-17) - 128 138 --
Husband, wife, 3 children (oldest 18 or over) -- 118 124 -
One parent, &4 children 108 117 - -
Six persons or more -
Husband, wife, 4 children or more (oldest under 6) 98 - - -
Husband, wife, 4 children or more (oldest 6-15) 107 130 139 -
Husband, wife, 4 children or more (oldest 16-17) -- 145 - -
Husband, wife, 4 children or more (oldest 18 or over) -- 149 - -
One parent, 5 children or more 124 137 -- -

Source!

Derived from BLS Survey of Consumer Expenditures, 1960-61.

1/ The scale values shown here are percentages to be applied to the total cost of a budget

(excluding State and local income taxes and disability payments) for the base family

(4 persons—-husband, age 35-54, wife, 2 children, older child 6-15 years) to estimate the total
income required to provide the same level of living for urban families of different size, age,

and composition.

In addition to the cost of goods and services for family consumption the total

budget costs include gifts and contributions, life insurance, occupational expenses, employee
contributions for social security, and Federal income taxes.
to State and local governments and of payments for disability insurance may be added in those
urban areas where applicable.

Estimates of personal taxes paid
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Table 13. Demand Equivalence Scales by Age Group

(35~54 = 1.0)

BLS Scale CUE Scale
0-4 0.34 0.19
5-9 0.75 0.30
10-14 0.75 0.35
15-19 1.07 0.55
20-24 0.60 0.71
25-29 0.72 0.85
30-34 0.77 0.92
35-39 1.0 1.0
40-44 1.0 1.0
45-49 1.0 1.0
50-54 1.0 1.0
55-59 1.07 0.98
60-64 1.07 0.96
65-69 0.96 0.93
70-74 0.94 0.88
75+ 0.89 0.78

Source: Fund staff estimates.
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Change in the Aggregate Private Savings Rate

Table 1l4.

During Each Period

(In percent of private national income)

2000-2010

1980-2000

Model
Specification

Canada

O 0
« s s

O O O
« o

N~ O

Dep

Age
Net

France

vy O T
e o
o O

O~ O
« o o
NO ™M

P~ —~ o0
e o &
(=N N

ooV ™
¢ o
OO -

Dep
Age
Net

Germany, Federal Rep. of

1.9
-10.4

1.6
-7.8

0.6
-4.5
-3.

0.4
=5.7

8.9
=-3.0
5.9

7.5

-2

1.4
-1.7

OO N
. .

.2
.2

-8.5

-6.3

9

-5.3

5

-0.3

— — O

Dep

Age
Net

Italy

-0. 2 -0.9

11

2.0 9.6

2.5

Dep

Age
Net

Japan

-4.1
-12.0
-16.1

-3.4

11.8
-14.6

9.8
-11.0

Dep

-9.0
-12.4

Age
Net

-2.9

-1.2

United Kingdom

o2 -0.2

-0

0.3
-0.4
-0.1

Dep

-0.1

-0.1

.1

-0

Age
Net

-0.3

-0.2

=0.1

10.0

8.3

0.9

United States

0.7

Dep

Age
Net

G-7

Dep

Age
Net
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Table 14. Change in the Agpregate Private Savings Rate
During Each Period (concluded)

(In percent of private national income)

Model 2010-2025 1980-2025
Specification M M-S F H M M-S F H
Canada

Dep -0.5 -0.5 -2.1  =2.5 2.6 1.8 10.2  12.1
Age -12.3 -7.1 -10.8 -22.5 -15.9 -9.1 -14.0 -29.2
Net -12.8 -7.6 -12.8 -25.0 -13.3 -7.3 -3.8 -17.0
France
Dep 1.2 1.1 4.5 5.4 2.7 2.3 10.6 12.6
Age -2.9 -4.4 -4.0 -5.4 -1.2 -5.9 -1.6 -2.1
Net -1.7 -3.3 0.5 0.1 1.6 -3.6 9.0 10.5
Germany, Federal Rep. of
Dep 0.3 -0.1 1.0 1.2 2.6 1.9 10.0 12.0
Age -5.4 -3.0 -1.4 -9.9 -12.7 -9.3 -17.5 -23.3
Net -5.1 -3.1 -6.4 -8.7 -10.1 -7.4 -7.5 -11.3
Italy
Dep 0.5 0.3 1.9 2.3 2.8 2.5 10.7 12.7
Age -3.9 -2.1 ~-5.3 =-7.1 -7.8 -3.9 -10.7 -14.3
Net -3.4 -1.8 -3.4 -4.8 -5.0 -1.4 - -1.5
Japan
Dep -0.1 0.1 -0.3 -0.3 1.6 2.0 6.1 7.3
Age -6.1 -3.8 -8.4 -11.2 -20.6 -11.4 -28.4 -37.8
Net -6.2 -3.7 -8.7 -11.5 -19.1 -9.4 -22.3 -30.5
United Kingdom
Dep -0.1 -0.2 -0.2 -0.3 1.8 1.4 6.9 8.3
Age =-5.5 -3.1 -7.6 -10.1 -4,9 -3.9 -6.7 -8.9
Net -5.6 -3.3 -7.8 -10.3 -3.1 -2.5 0.3 -0.6
United States
Dep -0.5 -0.5 -1.9 -2.2 2.1 1.6 8.2 9.8
Age -10.6 -5.6 -14.5 -19.3 -13.5 -6.9 -18.5 -24.6
Net -11.0 -6.1 -16.4 -21.5 -11.3 -5.3 -10.3 -14.8
G-7
Dep -0.1 -0.1 -0.5 -0.7 2.1 1.8 7.9 9.5
Age -7.9 -4.6 -10.7 -14.4 -14.,3 -8.2 -19.4 -26.1
Net -8.0 -4.7 -11.2 -15.1 -12.2 -6.4 -11.5 -16.6
Source: Fund staff estimates.
Note: Coefficient: Age Dep
M: Modigliani (1970) -0.88 -0.20
M&S: Modigliani and Sterling (1980) -0.51 -0.13
F: Feldstein (1980) -1.21 -0.77
H: Horioka (1986) -1.61 -0.92

See Table 9 for full specification.
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