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WHY ARE SAVING RATES IN EAST ASIA SO HIGH?
REVIVING THE LIFE CYCLE HYPOTHESIS

F. Gerard Adams and Peter A. Prazmowski®

Abstract — Why are saving rates in the East Asian countries so high? This paper represents an
attempt to provide an explanation in terms of rapid income growth rates linked to the life cycle
hypothesis. Empirical tests support the relationship between saving rates and growth implied by
the theory. This approach goes a long way toward explaining high saving rates in East Asia.
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L Introduction
A dominant factor in the "miracle” of East Asian growth has been the extremely
high domestic saving and investment rates observed in that part of the world.! The high
saving rates in the rapidly growing East Asian countries compare to relatively lower
saving rates in other parts of the world and in most advanced countries which,
coincidentally, are also growing much more slowly.

While there has been much emphasis on the relationship running from high saving
to high investment and growth (Horioka [1994], Alexakis [1994], Feldstein and Horioka
[1980]), there has been much less concern on the reverse direction, that running from high
growth rates to high saving rates (Carroll et. al [1994}, Hayashi [1989], Graham [1987)).
There has not been a coherent answer to the question: Why are saving rates in the East
Asian countries so high?

This paper represents an attempt to provide such an explanation in terms of rapid
income growth rates linked to the life cycle hypothesis. Empirical tests support the
relationship between saving rates and growth implied by the theory. Other factors appear
also to contribute to the explanation. Section II considers the high saving rate and high
growth phenomenon in East Asia. Section III provides the theoretical basis for high saving
rates and rapid income growth. Section IV investigates the empirical evidence for the life
cycle effect and other factors. Section V concludes.

* University of Pennsylvania.

This study is part of the collaboration between the International Centre for the Study of East Asian

Development (ICSEAD) and the University of Pennsylvania. We would like to acknowlege with thanks
the contribution of an anonymous referee.
' It goes almost without saying that other factors such as export promotion, foreign direct investment,
industrial policy, exchange rates, and macro policies also have played an important role in East Asian
development (World Bank [1993]). But high domestic saving and investment rates have been a central
growth factor in all the East Asian countries.
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L The High Saving/High Growth Phenomenon In East Asia

Saving (and investment) rates in East Asia have been remarkably high in
comparison to patterns observed in the rest of the world. Table 1, a comparison of saving
rates in various classes of countries, shows that in the period 1991-92 saving rates in the
East Asian high growth countries, what the World Bank [1993] refers to as the HPAEsS,
exceed 30%, far above other classes of countries.?

Table I— High Saving/High Growth Phenomenon

Region Saving Rate (%) Gg;vp.c (f/f:;
1992
1980-92

Low-income 9 2.0
Middle-Income 20 3.0
Upper Middle-Income 24 29
_High-Income (OECD) 25 3.1
East Asian Economies 34 49
¢ China 39 7.6

* Indonesia 37 40

« Philippines 18 1.0

« Thailand 35 6.0

« Malaysia 35 32

» South Korea 36 85

« Singapore 47 53

» Japan 34 3.6

Source: World Bank World Development Report 1992

The possible explanations range widely: from non-economic justifications related
to culture and ethnicity, Crook [1993], demographics and government policies, Doshi
[1994], Kim [1993], Meyer [1992], Weil [1991], and Graham [1987], to economic
rationales like financial market imperfections, and high interest rates, Makin and Couch
[1989], Hall [1988], and Fortune and Ortmeyer [1985].

On a worldwide basis, the empirical relationship between saving rates and growth
is substantial. Figure la shows saving rates in 1992 and per capita growth rates for the
period 1980-1992 for low, middle, upper middle, high income economies and in the East
Asia (World Bank definitions). A persistent relationship between saving and growth is
apparent. The East Asian countries are characterized by both very high saving rates and
rapid long term growth in comparison to other groups. Figure la shows this relationship
for broad groups of countries. Figure 1b shows this relationship for the 8 individual

countries of the East Asian group.

? Throughout thus paper we are concerned with gross domestic saving. Alternative concepts, particularly
private saving, could also be considered.



Figure Ila— World Wide Saving/Growth
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The Saving-Income Ratio/Growth Relationship’

The relationship of saving rates to growth rates, based on 77 selected countries
world wide, Table II equation [i], is statistically significant. East Asia lies only a little
above the regression line!

Table [I—Cross-Sectional Regressions of the Saving-Income Ratio on Growth

Equation Constant Growth R° S.E.
(1) World Wide  0.1516 2.4007 03075 0.0859
(15.0523) (6.1478)
(ii) East Asia 0.2526 20133 03762 0.0105

(2.6005) (1.9022)
Data Source: World Bank, World Development Report 1993

Looking at East Asia separately from other parts of the world, equation [ii] and
Figure Ib, we observe a similar relationship between saving rates and growth. The
relationship is only just statistically significant. In this case, Singapore lies above the
regression line and the Philippines and Korea remain substantially below it. As we can
see, the difference between the two regressions is not substantial. The fit is relatively
good for cross section, but need for a more precise and theoretically based explanation is
apparent.

Techniques have been used to test the causality between saving and growth, for
example Granger causality tests (World Bank [1993]); however, the implications of a
cross-sectional setting require the use of more crafted methods for studying such an

association.

} The regression line in Figure Ia pertains to the 77 countries (equation (i) in Table II) with dummies for
selected outliers. The regression line in Figure Ib pertains to 8 countries (equation (if) in Table II).



. Life Cycle Appreaches To Saving And Growth

The positive correlation between saving rates and growth is not new to the
literature. The relationship was already noted in the early articles on the life cycle
hypothesis by Modigliani and Brumberg [1954], and Swamy [1968] and tested
empirically by Houthakker [1965] and Modigliani [1954], [1966], and [1970]. Modigliani
concludes on the basis of data for a limited group of countries, not including East Asia, in
the 1950°s: "In summary, all the evidence supports bath quantitatively and qualitatively
the role of the two principal variables suggested by the life cycle model, productivity
growth of income and the age structure of the adult population.” Modigliani [1970,
p.219].

The intuition behind the life cycle theory is a life-time budget constraint problem
in which individuals tend to determine their consumption or saving levels in terms of
some notion about their expected income, retirement age and life expectancy. Economic
agents set their current and expected saving-income ratios so to equate life-time income to
life-time consumption (Figure Ila) or, to put in another way, setting saving during
working life to equal consumption during retirement life. This means that during their
working life (£) consumers build up an asset balance so that there will be sufficient wealth
to finance continued consumption at their chosen level in the retirement period (R=N-E).

Figure [la and ITb — The Life Cycle Hypothesis: T = years
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In the simplest case of constant income and no interest rate, this. yields the
familiar rectangular diagram shown in Figure Ila, with the area a, representing saving
equating area b which represents disaving during retirement and Cy/Y, = E/N or a saving
rate Sy/Yo=1-E/N. It is important to notice that the notion of aggregate saving we are using
here refers to a weighted average of employed people’s saving and retired people’s saving.
This implies, in this case that in an equilibrium age distributed population* aggregate
saving is zero since the share of aggregate income saved is equal to the share of aggregate
income disaved.

* Equilibrium in the age distribution implies that the age distribution is stable from one generation to the
next.
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The introduction of growing per capita income considerably changes the issues.
Assume that per capita income is rising at a steady predictable annual rate. The
representative consumer participates in this pattern of income growth throughout his/her
working life. The question is then with regard to the appropriate assumption about the
pattern of consumption expenditures, first, throughout the working life period and, then,
throughout the period of retirement from £ to N. An important modification of the
traditional approach is to recognize that consumption standards in the society rise as
income does, and that they continue to rise even after the consumers retirement.
Consumers will probably want to maintain a level of consumption that remains constant
relative to the average consumption in the society. This recalls the relative income
hypothesis, Duesenberry [1949], or its cross-section version, Brady and Friedman
[1949]. This implies that consumers seek to maintain the same steady rate of growth for
consumption as the growth of per capita income of society, throughout not only the
working period but the retirement period as well. Graphically this is shown in Figure IIb
where the area 8’ must equal area b’. As growth persists during retirement, the amount of
saving required to fulfill such higher levels of consumption should increase and hence
individuals adjust their saving-income ratios upward so to create more saving during
working life and less consumption during retirement life (Figure IIb). ° The result is a
positive relationship between saving and growth, Even in age distribution equilibrium,
total saving that needs to be done today exceeds disaving for present retirement. In the
case that the population is not in age distribution equilibrium (i.e.,, population is
predominantely young), aggregate saving will be higher than dissaving due to the growth
effect, and still higher due to the age distribution effect.

Mathematically, this story can be developed as follows. Following Modigliani-
Brumberg’s procedure [1954], we start from the theory of consumer choice. It will be
assumed the individuals plan to consume their lifetime resources in equal proportions
throughout their life and that no bequest motive is present in their saving decisions. It is
also assumed that a growth rate g and an interest rate r are present in this economy,
implying that the individual’s income is growing exponentially at 1+g, and also that
interest is earned on saved assets. Finally, rationality will be assumed with respect to
future levels of growth and income. This implies that individuals make accurate guesses
about the state of the economy as well as with respect to their personal finances.

The consumer problem becomes the maximization of Ule,c...nC,ons w,. ) subject

to a life time resources budget constraint.

* Even in the case that consumption remains fixed during retirement the sgving pattern in a rapidly growing
economy will be higher than in a slow growing economy. The reason lies in the fact that the retirement
period is shorter than the working period of the savers’ life. By the time the consumer reaches retirement
age and consumption stabilizes, the growth factor is already strong, given its exponential nature.



Here, U is a monotonic increasing function, homogenous in C3Chpis--2Cruy » and the

budget constraint is given by
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where £ and NV are the earning span and the natural life span, ¢ is aggregate consumption, s
is aggregate saving, y is national income and r is the interest rate. y,, c,, and s, behave as
exponential functions with g as the growth parameter. These parameters are expected to
remain constant along the balance of the individual’s life.

After maximizing U subject to (1), the first order maximum conditions are
obtained

aU T+t
— Al + =(
— = Ml+r)
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where A is the Lagrange multiplier and © = ¢, ¢+/, ..., N. The solution to this system of

equations, after substituting for the values of y_ and s_, is of the form
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where v, represents total resources at time v, and a and v, are time independent.
Following Modigliani-Brumberg [1954], the marginal propensity to comsume « is treated
as time invariant. The consumer problem implies that the individual plans to set a so
that to equate life-time resources to life-time consumption, or put it differently, equating
saving during the earning life plus asset returns during the life span to consumption during
retirement.  Given that a is constant across time and assuming w, = 0, we can solve the
constraint problem. Rewriting (1)  to have only saving and consumption, we get

E St l+gr¢l-t(l+r)£‘+l T E x(1+g)”l -t C(1+ )nl -t
» (1+g) E 2 (4a)

Tl (1 +r)ﬂl-‘ -t ”—I ”l-

ar, after rearranging

E SI(l+g)nl-t(l+r)E+l ¥ N o (1 +g)t+l -t (4b)
Twl (1+r)'ﬂ-, 'r;d (1'" t*t-‘
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Equation (4b) implies that saving during the eaming span must be equal to
consumption during retirement. Evaluating (3) at time t, using the approximation that
saving depends on life-time resources, namely s, a(l - a)v, , and substituting into (4), the
budget constraint becomes

£ ae) ()™ 4 anleg)™ 5
~ +r) ,Zﬂ (1+r)"

The solution to equation (5) is the following conditional system.® In the case that
the growth rate is different from the interest rate, the solution becomes

1+g)E{l+ r)-E l+r)E

( -
(1+gVen ™ _ag)E s +(l+g)E{l+r)—E ~(1+g)E
g-r g-2r

(5a)

o=

(g-2r)

If both the growth rate and the interest rate are equal to some non-zero constant
i.c.,(g=r=p), (5a) breaks down and the solution in the limit becomes
E
I-(l+
o= ( plE (5b)
1-pN - (1+p)" +pE
In the case that the constant value in (Sb) is zero i.e.,(g=r= p=0), the solution

becomes Modigliani’s original case; namely
o= E or S=1- E (5¢)
N N

The saving equation follows from (3).Substituting the saving-income ratio ‘e’ in

(3) for its equivalent given by (5a-5b), we have the following saving-income ratio equation
S =d,§' + v, (7

where §f = /y’, ay=1 and §* -(l-a‘), and where, a' is defined by equation (5a), (5b)
or (5c) depending on the restrictions imposed on growth and interest. The cross section
error component is v, ~ N (0, o? ) Note that we have added country superscripts, since

we expect to test this model on a cross-section framework. By way of illustration, if we

® Due to the complexity of equation (5), a continuous budget constraint identity was used. The following
integral identity results

N

Lfl-a)Exp[(g-zr)an}dr -L(QEXP[(g-r)t]dr, )

The conditional system in (5a-5c) results after applying L’Hopital’s rule to the solution in (5°) since the

original solution has undefined limits when either g and/or r tend to zero. The final solution was then
converted into a discrete structure.
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assume a working life of 38 years, a natural life of 50 years, and a growth rate equal to
zero, the expected saving rate would be 1-E/N = (.24,

The introduction of growth and interest rates yields values of §' ranging from
36% at a growth rate of 1% to 83% at a growth rate of 10% assuming a zero interest rate
and from 3% at a growth rate of 1% to 30% at a growth rate of 10% assuming an interest
rate of 5%. The relationship is non linear.

To obtain an aggregate savings rate (S), an average of the saving rate of working
people and the dissaving of retired people, we assume that our economies are composed
of n individuals of whom ny are working and 1-ny are retired. The workers save and the
retirees dissave. Note that because of our earlier assumptions about the consumption
path, the rate of dissaving among the old is just 1-§' .

Therefore

W e 35 =, [§ (uytn) = (1= §)-(1 - myt)], 0
or

P g [3" +(ny/n) - 1], %)

The aggregate saving rate is a linear function of §'and of the dependency rate,
wich is defined here as 1-ny/in.

IV. Data and Empirical Evidence

Our purpose is to test the importance of growth on the saving function, with
particular relevance to the East Asian countries. If our theoretical approach is correct,
we would expect in a regression of S'on § in cross section data, the coefficient of the §'
variable (the calculated saving-income ratio) to be close to unity indicating the
applicability of the life cycle approach in capturing the saving process.

Before we proceed with the analysis, some comments on the data and its
robustness are in order. A cross-sectional data set was gathered for 77 countries. The
values consist of the saving rates, growth rates, interest rates, average working life and
natural life for the countries in the sample. Additionaily, data on the dependency ratio,
income distribution and specific dummy variables were also gathered. Four main sources
where used: the 1994 World Bank Tables, 1974 World Population Year Book, World
Mortality Tables, and 1995 Summers and Heston Penn Worid Tables. The saving rate,
growth rate and interest rate came from the first source, the average working life, which is
an estimated average measurement for the year 1995-2000, came from the second source, ’

7 The data are given as averages for the period 1980-1990 for selected world regions (e.i. East Asia).
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life expectancy was obtained from the 1994 mortality tables for selected countries and
regions. The remaining variables where gathered from the Summers and Heston M35 table.

The interest return on accumulated capital, plays an important role in influencing
life cycle saving. The higher the interest return on accumulated savings the less the share
of income that must be saved to achieve retirement income objectives. This has been
incorporated into our theoretical measure of the saving rate, §. But a critical question is
what interest rate to use. Presumably, the interest rate should be a return on savers’
capital, a real long term rate. We began by computing different interest rates for all
countries subtracting the rate of inflation from the nominal long term interest rate.
Unfortunately, for many countries this yields strange values, many of them negative, as
long term interest rates fail to reflect inflationary pressures.®

We then assumed, in the computation of §, that all countries had a common long
term interest rate of 3%. The difficulty with this approach, however, was that it created
two classes of countries, the low and middle income developing countries with values of
8 that are systematically higher than actual values and also the high income
industrialized countries. As a consequence, this assumption affected the coefficient and
the explanatory power of the model (equation [ii] in Table III). Finally, recognizing that
long term real interest rates are higher in developing countries than in industrialized
countries, reflecting the higher risk in the former, we computed §' assuming a real long
term interest rate of 2% for the countries in the World Bank “high income™ classification,
3% for the “middle income” group and 4% for the “low income” classification (equation
(iii] in Table II1).?

Most of our data -. is probably subject to large measurement errors due to their
complexity and reporting problems. However, what is available is sufficient to create a
clear picture of our objective and the direction of our analysis. In the future, when more
detailed and robust data becomes available, the fit of our model could be improved,
although the conclusions, we believe, will remain unaltered.

We start our analysis by testing the relevance of growth. This was done by
comparing three equations, one using Modigliani’s original approach (no growth, no
interest), and the others using §', evaluated at each country’s growth rate, the relevant
assumptions on the interest rate and data on both the average working life as well as the
average retirement period for each country.

We correlated the observed saving rate ‘S’ with alternative values of the computed
saving rate. Equation [i] in Table III, the empirical formulation relating the saving rate to
working life (E) and total life (N), has limited explanatory power. The coefficient is about

* Similar problems are noted in World Bank [1993, p. 205-207}. o
* Such an approach is supported by a cross-section regression of real interest rates on per capita income
(Summers/Heston figures). This regression shows a negative relationship between the real interest rate and
per capita GDP, though the variations around the regression line are quite wide.
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0.5 and even though statistically significant, the fit is quite poor. Equations [ii] and [iii] in
Table III, test the relevance of growth in this model. Equation [ii] assumes country
specific growth rates and estimates of E and N, with a 3% real interest rate for all
countries. Equation [iii], which refers to §' based on growth, our 2%, 3% and 4%
assumptions on interest rate and estimates of £ and N, is in every sense, statistically
superior to [i] and [ii]. The most striking aspect of equation [iii] is that the coefficient of
the ' variable is near unity (not significantly different from 1.0).

Table III —Regressions of the Saving-Income Ratio on §' .

Equation (@ ®) © RZ  SE
Complete Sample
® Q.5015 0.0734 0.1024
(15.7787)
(i) 1.2918 0.2586  0.0916
(18.1689)
(ii) 1.0382 03917  0.0829
(20.4685)
East Asia
v) 1.3006 0.1734  0.0966
(9.6340)
) 1.0125  0.4240  0.0750
(10.3342)

Note: t statistics in parenthesis
a. Modigliani's original case (g = r = 0).

b. Calcuiated saving-income ratio evalusted at a constant 3% interest for all countries.
¢. Caloulated saving-income ratio evahuated at the 2%, 3% and 4% interest assumptions.

Covering only the much smaller number of countries (8) in East Asia, again S’ also
has a coefficient near unity, especially equation [v]. The results of these regressions show
a significant statistical relationship between S and §' in all cases, with R? ranging from
0.3917 in the case of all the countries (equation [iii]). to 0.4240 in the case of the East
Asian sample only (equation [v]).

Even though equations [iii] and [v] model the data quite well, they suggest the
need for additional structure. Several factors might affect the saving rate in addition to the
elements included in §'. Table IV contains the results of some statistical tests. As a
benchmark, equation [iii] in Table III is shown as equation [i] in Table IV. First, we might
expect that short term movements in income might affect the saving pattern in addition to
the long term expectations. If sudden changes occur in short run growth, we would expect
agents to adjust their consumption/saving decision gradually reflecting uncertainty about
future income. We tested this hypothesis using a short term growth variable (per capita
growth of GDP from 1991 to 1992). The result (equation [ii] in Table IV) indicates that
if a particular country has experienced a recent change in its growth rate, individuals in
that economy adjust saving slowly and we get a coefficient on the change in income
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variable of 0.1273. Similar results are obtained with a dynamic adjustment model
(equation [iii] in Table IV). A gradual adjustment is present in the way individuals make
saving decisions. We used the lag saving-income ratio to test such a hypothesis. The
result shows a coefficient on § of 0.1762. The calculated long term coefficient on a
worldwide basis is roughly equal to one (1.0034).

A second issue, is whether there are effects related to regions and development
status. We used dummy variables to test interaction effects on the basis of the
development status of the countries. A dummy for low income developing (LD)
countries, that takes the value of one if the country has LD status and zero otherwise,
was tested. The same was done for middle income developing and upper-middle income
developing countries using the high income economies as a benchmark. The result,
equations [iv] in Table IV, indicates that the middle income developing economies fall
significantly above the mapping of S on §*. The low income countries fall below the line,
but the coefficient is at the margin of significance.

When we tested to see if there was something special about the East Asian
countries, the East Asian dummy was only marginally significant at the 10% level
(equation [v] in Table IV). The results suggest that special characteristics do not account
for much of the saving behavior of East Asia.

We turn next to the possibility that saving behavior could be influenced by the
wealth status of the countries involved. Unfortunately, there are no accessible
comparable figures for wealth. As a proxy, we have used per capita income at the start of
our estimation period, 1980 (Summers and Heston, Penn World Tables). The result
(equation [vi] in Table IV) does not support an effect, though calculations based on more
sophisticated measures of initial wealth holdings would be in order.

The question of the age distribution was raised in the initial work of Modigliani,
(Modigliani [1970]). if population is out of equilibrium, in the sense that there is a
preponderance of dependents or dissavers, we would anticipate that the aggregate saving
rate would be reduced. A negative relationship between the share of dependents or of
retired older people and the saving rate may be expected. We have used a variable named
ADRG63S, to represent the age dependency ratio of the old (age > 65) to the total
population (1-mv/n). Surprisingly, the result (equation [vii], Table IV) suggests that
saving rates are higher, the greater the dependency ratio. The dependency ratio for old
people is high in the high income industrialized countries, where population and income
growth are lower and vice versa. This variable appears to be capturing special
characteristics of certain groups of countries, rather than the effect of demographic
disequilibrium. Further analysis suggests that dependency ratios are closely related to
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development and region. '® A regression of the saving/income ratio on - the
dependency ratio (equation [viii], in Table [V), also proved significant and of the same
direction. However, with very low prediction power.

Finally, regarding income distribution effects, past studies support the fact that
saving is positively affected by unequal distribution of income, To test this effect, we
have used a variable that measures the gap in the income distribution by computing the
difference between the percentage of the population in the highest and the lowest brackets
(20%) of income holdings. The greater the gap, the more unequal the distribution of
income.

The result (equation [ix], in Table IV) significantly supports the theory. The
coefficient of §' was not greatly affected We also tried several other variables (not
shown) including trade balances, agricultural value added, and government deficit.
However, none of them had significant impact on saving beyond what is included in §' .

Y. Conclusions
The major empirical results, may be summarized as follows:
* The life cycle approach in a growth and interest return environment appears to
give a good description of the fundamental determinants of national saving rates on
a world-wide basis and in East Asia.
* From that perspective the saving rates observed in East Asia are not unusually
high. A dummy variable for that part of the world yields a marginally significant
coefficient.
* As we anticipated other considerations also help to explain differences in
saving rates. In particular we note:
-The gradual adjustment of saving rates captured by the changes in per
capita income and the lag saving rate variable. This is to be anticipated
given the strong assumptions about anticipated income flows made in our
calculation of the §7 variable.
-The impact of age distribution already noted by Modigliani [1970].
However, our cross-sectional approach has led to an interpretation
problem.
-The effects of unequal income distribution, which as expected has a
significant positive effect on saving.

" Such a result is not untypical in cross section data (Gersovitz {1988]). On the other hand, in time series
matéial, Harrigan [1995] finds an important dependency effect.

i
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These findings have important implications for East Asia and more broadly, for
worldwide development perspectives. If high saving rates are associated with rapid
growth, we may think of the development process as a virtuous circle. Rapid growth rates
account for high saving which in turn account for rapid growth. This is certainly the
picture we observe in East Asia, with high saving rates contributing to rapid growth. The
potential for development, in other parts of the world, may depend critically on whether
a growth momentum can be created, one that is anticipated by consumers and that
motivates their saving behavior.

Finally, the saving phenomenon described here also helps to explain the slowing of
saving rates as countries mature. As the accumulation of capital encounters diminishing
returns and as countries approach the limits of best practice technology, growth (and
anticipated growth) will slow. With slower growth, will come lower saving rates and in
turn still slower growth.

University of Pennsylvania.
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