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1. Introduction

A comparison of saving rates over time and across countries reveals that after
World War II, the less developed countries (LDCs) have experienced an
unprecedented pattern of changes in saving rates. While in the U.S. and Japan, the
saving rates have been falling rapidly, in most developing couantries the pattern is
opposite. Another striling feature of most post-world war II LDCs is their present
demographic transition from high fertility and mortality rates to rapidly falling
mortality and slowly falling fertility rates. While the literature is well surveyed on other
determinants of savings such as the effects of liquidity constraints [Fumio Hayashi
(1985)], and endogenouslabour supply [Marvyn King (1983)], verylittle isknown about
the relationships between demographic factors and savings. Could there be any link
between the recent pattern of demographic tramsition and intertemporal and
inter-country variations in savings rate.

Various demographic factors such as fertility, infant mortality, life expectancy,
female and childlabour forceparticipation, affect savingrate of anationinmainlythree
ways: (i) through their effects on the age structure; (ii) through their effects on age
specific individual savings behaviour; (iii) and through their general equilibrium
effects on the interest rate, wage rates and income distribution.

In section 2, I set up a simple discrete time life cycle framework, In section 3, I
explain theissues relatedtoage structure;insection4, 1 discuss the effect of age specific
savings function; in section 5, I discuss the general equilibrium effects of demographic
factors, in section 6, discuss the effects of life expectancies and child mortalities. In
section 7, I discuss the nature of social security overages in LDCs, and the issues that
are especially important for I.BCs. In section 8, based on our discussions in the
previous sections, I conclude the paper with a new approach to evalvation of
demographic policies.
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2. Household Savings

The literatwc¢ on savings theory has been divided mainly along two lines
surrounding the household’s motive for savings*. One line of research of more recent
vintage postulates that agents are altruistic towards their children and part of the
motive for theirsavingsisforthe purpose of bequest. These models use altruistic utility
functions to m«<ic! savings for the purpose of bequest [Razin and Ben-Zion (1975),
Nerlove, Razin and Sadka (1984),Barro (1974),Bernheim and Ray (1987) and
Leinenger (1986)]. In this framework not much have been done to study the effects of
demographicfactors onsavings, only exceptionbeingthe theoretical investigations by
Barro and Becker (1989), Becker and Barro (1988). Moreover, no empirical analysis
has been carried out to test this theory, and hence we will not pursue this here.

The other widely studied line of resecarch is the life cycle-permanent income
theory which we discuss in more details here. The main hypothesis of the life cycle
theory of savings [proposed oniginally by Fisher (1930)] and later refined and given
empirical content by Modigliani and Brumberg (1954) and Friedman (1957)) is that
eachindividual fully consumes his life time income. Over the individual’s lifetime, his
consumption is spread evenly, whereas his income is earned during pre-retirement
years. He therefore saves, then dissaves in such a way that his net worth is never
negative. In a stationary economy where the population and productivity are not
growing there will be zero aggregate savings. Whereas, in a growing economy in each
time period, with the number of retired dissavers being less than the young savers, the
economywill have positive aggregate savings. Before we fully discuss the models, it will
be useful toformulate the problem more formally. We discuss the issues usingadiscrete
time life-cycle model.

2.1 Life Cycle Theory of Savings

Assume for simplicity of exposition that the only source of uncertainty is the
timing of death. Let C; = coasumption of an individual in period t, Pt = perceived
survival probability at aget,o & subjectiverate of time preference, r = rate of interest,
assumed to be constant over time, Y; = labour earnings in period t, L = maximum age
atdeath, U = expected life time utility.

Anindividual’s decision problem is to

L
. . _ 4,(&)}
Maximize U _EO P ———(1 o )

*  For an account of the controversy see, Kurz (1984), Beyoheim, Shieifer and Summers (1984),Cox
(1986), Menchik and David (1983).
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subject to
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The underlying assumption behind having a single budget constraint is that the
capital markets are perfect. The first-order conditions for an interior solution yields
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This together with the budgrt comstraint give us the optimal age profile of
axramption C; from which we get the individual age specific savings function
Ss\®=Ye-Cc. -(3)

The life cycle hyputhesis states that the age profile of eamings Y}, is generally
bell shaped but the age profile of axsamptian is flat; as a result, the age profile of
mwﬂlbemgaﬁndwmgudymposmwdunngmhngyears and again
negalive during retirement years.

Let
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N(a) = ofagea

a(a) = N@w»P

Y(a) = shamofmnﬂmmotthehmholdsofapyoup,a.
Ma) = Y(a¥Y

s(a) = S'(aW(a)hmmdthehonstsmmmpa
= national savings rate.

By aggregating the age specific savings of the individuals in different age groups
mn period t, we have

»
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From the above we get the aggregate household savings rate as

L
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It is clear rom (4) that the sources of variation in aggregate houschold saving
rate are:

the age structure of the population n(a);

the individual age-specific savings function;

the distribution of national income among different age groups, h(a);
the survival probabilities or the life expectancies.

Various demographic factors that affect above three are rate of growth in per
capita income or productivitygrowth, number of children, investment in human capital
of children, family structure, life expectancex rate of female and child labour force
participation, and various public policies such as social security, investment in bealth,
nutrition and education. In what follows, we will discuss these effects and the empirical
findings regarding these effects whenever available.

3. Age structore

I begin with a dexcriptioa of the pattern of age structure that has beea faced by
various countries over time and then argue that much variatioms in the saving rate
among countries can be explained by variatums in the age stracture.

The simplest waytounderstand the effects of age structure are the depemdency
ratios defined as proportion of those of young age and old age to those of working age
within the life cycle ramewask. The age profile of savings is geacrally hump-shaped,
with the young and old dissaving, and adults saving positively. Therefore, the higher
these dependency ratios are, the lower will be the aggregate saving rate. For mstance,
in the U.S., the savers [households aged between 35 to 65) which made up 60 percent
of all householdsimmadiately after the World War I now contitute oaly 45 percent of
all households. For expositional ease, if wo assume that the dependent groups do not
save at all, and that all household incomes are equal thea the changing age stracture
may coastitute as much as 25 pcrcent fall in the aggregate saving rate®.

A comparison of age structures of DCs and LDCs in 1980 shows that the
percentage distribution of population among the age groups 0-14, 1544, 4564, and
65 + are respectively23:45:21:11 in DCs, and 39:44:13:4in LDCs **. It is interesting to
note that the DCs have a lower young-age dependency rasio, by about 60 perant and

* Howewver, as we will sec later that the actual reduction will be much smaller in some cases, and the
effect on savings could be ambiguous
**  United Natioas (1982, 60-63) s
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ahigher old-age ratioby about 40 percent. Evenmore striking isthe difference between
the rates at which the young age population in the two regions are growing. While
during 1960-80, the growth rates were 3 and 2.3 percent per vear for DCs and LDCs
respectively, the corresponding rates in 1980-2000 are respectively - 1 and 1 *. Ashas
been pointed out earlier, depending on the nature of the age specific saving function,
the change in the age structure can have substantial effect on the saving rate. It could,
in fact, provide a major explanation to why saving rates in DCs are slowing down and
in LDCs the saving rates are increasing over the past two decades.

Even among developingcountries. the age structures vary widely. For example,
Kenya and Sri Lanka have very similar per capita income and widely differing
population growth rate and saving rate. More specifically, fertility rates in Kenya and
Sri Lanka are respectively8 and 3.4, and their saving rates are respectively around 20
and 11 percents in the seventies and early eighties. However, the difference is
consistent with the above remarks regarding the possible links between population
growth rate and saving rate.

Much of the earlier empirical studies have examined the effects of two
dependency ratios on the saving rate. Regressing the two dependencyratios, together
with per capita income, and growthrate in GNP on savingrates of 74 LDCs, Leff(1969)
found that the both dependency ratios have negative effects on saving rate. Ram
(1982,1984), observed that the earlier results critically suffer from spedfication errors,
selectivity and simultaneity biases, and also sometimes form multi-collinearity
problems. Using improved econometric techniques torectify some of these problems
on the similar cross country data, he found that dependency ratios do not have negative
effects on saving rate; he found insignificant cﬁccts in some cases and significantly
posmvc effects in some cases. -

SR e

Whnle dependency ratios are mefu!. they captare only thc pamal lifc-qde
effects of the demographic vaniables on saving rate. Direct use of life cycle theory to
empirically examine these effects are limited and carried out mainly in three differcat
ways: First, Tobin (1967) used the life cycle hypothesis to study the impact of a change
in population growth rate on saving rate. He used a steady state balanced growth
approach in which he assumed that the popalation is growing at a rate n and the
productivity is growing at a rate 4. Both rates are assumed exngemously given. The
balanced growth assumption implies that along a balanced growth path, the wealth of
the economy grows at the natural rate,n +4,

W= (0 + )W

where, W = stock of wealth at any moment in the economy. Notice that W can be
viewed as aggregate savings. He argues that a higher population growth entails a
highersaving rate. With the purpose of examining whether the life-cycle prediction

*  Demeny (1983, Table 2)
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explains the wealth holding of the U.S., while he tried to make "more realistic
calculations™ for consumption and earnings profiles using survey data and taking
explicit account of dependent children, age-sexdistinction,he did not, however, carry
on his analysis to examine the effect of a change in population growth rate or
dependencyratios on the aggregate saving rate.

Mueller (1976) refined Tobin’s (1967) framework by incorporating children’s
earnings and consumption in the construction of the earnings and consumption
profiles which were more appropriate for developing countries. She concluded that a
higher population growth leads to a lower savingrate.

The secondapproachis thatof Modigliani and Sterling (1983) whoextende d the
life cycle model to study the extent to which the inter-country variations in saving rates
among industrialized countries could be explained by the rate of growth of per capita
income, length of retirement and dependency ratios. For anon-stationary economy in
steady state, they derive the following relatic ship

. Z w 1 r 2 d
S=(1-gmo)[1- = (1+d. = +Md. —)+ap] .. ©)]

where

-2
(=1

proportion of population covered in the Social Security Scheme
SST/LY

total social securitybenefits

average annual disposable income

R+W

Years of retirement span

Years of working span of an adult

working population

retired population

actual number of de

the fraction of the working age consumption (assumed to be constant)
that is consumed during the retirement

the average yearly rate of consumption expenditure per minor relative
to the rate of expenditure per working adult

Z=W + AR +A4D

D = average years of minor years attached to ahousehold over his life cycle.
P = growth rate in productivity

It is important to note that they derived the above aggregate relationship by
aggregating the individual decisions.

-~

& Marggmr<pa

Modigliani and Sterling (1983)estimated equation (5) on cross countrydataand
found that both dependencyratios, r/w and d/w, have significantlynegative effect and
that the rate of productivity growth has significantly positive effect on saving rate. So
their study suggests that a higher rate of population growthreduces the saving rate.
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The third approach, also known as variable rate of growth effects, was poineered
by the work of Mason (1981). This is an extension of Tobin’s (1967) framework.

He formulated our basic life-cycle optimization problem (1) in continuous time
as follows:

Maximize U = j(’; e® p(a)u(C(a))da e
subject to
fg ¢ TC@d@)= ; ¢ TV(a)d(a)

Let

c(a)= _C%)_

SRps

and

ya) = 12

where, C(a) is a solution to (6), and Vs the lifetime wealth of the individual.

Let us define,
L
Ac=J o ac(a)da
= average age of consumption

and
Ay = f; ay(a)da

= average age of earnings 3

Assuming that both per capita income and population growat asteadystaterate,
g, it could be shown that

f(')"c"' c(a)da
1-s=
fg‘ e®y(a)da

Taking the logarithm on both sides and using the Taylor’s series approximatior
for the integrals, one obtains the following:
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log(l-s) =ac + (Ay-A)g e (7

where, a, = log [ c(a)da + e, e is the error term associated with Taylor’s series
approximation,and Ay - A isthe consumptionlag,i.e., the difference betweenaverage
age of earnings and average age of consumption.

These models predict that growth in population will affect aggregate savings in
two ways. First, it will induce a growth in national income which in turn will affect the
capita income. So this will affect the aggregate saving rate through g in equation (7).
Second. a growth in population will tilt the age structure which will affect the

consumptionlag, Ay - Ag,in (7).

The empirical specifications of these models use instrumental variables
approach for the consumption lag, Ay - Ac. For example, they have used variables like
dependency ratios, childbearing, interest rates, and other factors that affect the life
cycle pattern of consumption or earnings [See Mason (1981), Fry and Mason (1982),
Mason (1984)].

The main conclusions of these studies are as follows:

“(1) reducing population growth raises the saving rate and, hence, the rate of
growth in per capita income; (2) raising institutional interest rates to market
equilibrium levels, lowering capital taxation, and/or reducing taxation of financial
intermediation, e.g., through reserve requirements, accelerate the rate of economic
growthbystimulating savings; (3) increasingforeign aid, i.e., foreign saving, lowers the
national saving ratedirectlybut canraiseitindirectlybyincreasingthe rate ofeconomic
growth; (4) increasing per capita income growth by whatever means may enable
countries, except those with high population growth rates, to leap into the vicious
circle:"high growthincreases thesaving rate which frees more resourcesforinvestment
which, in turn, produces higher economic growth". Fry and Mason (1982, p.440).

Mason (1985) extends these models by introducing the childbearing and other
household activities into his model, and he finds that the impact on savings of a decline
in childbearing depends on the rate of growth of income. For zero growth inincome,
rates of savings are independent of the dependencyratio. In contrast, for the countries
with the annual growthrate inincome is ten percent, a decline in the dependencyratio
from 0.9 to 0.3 generates an additional 11 percentage points of savings. For the sample
countries with five percent annual growth inincome, adecline from a high childbearing
to a low childbearing regime produces an increase in the saving rate by about five
percentage points - roughly a tifty percent increase. Thus, the population dependency
ratio has a significant effect on savings for countries with a medium to high rate of
growth in national income. [See,Mason (1985, 25-26)).

He later refined his model to include such other demographic variables as
percentage of labour force in agriculture, adult literacy rate, dummy variable for
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capturing the pro-natalist cultures or religions, together with the dependency ratio.
[For details, see Mason (1984, 26-33)].

I would like to make three important remarks regarding the above studies. First,
itis not so much the rate of growth in populationthat is relevant for isolating the effects
of demographic factors on saving rate; it is rather the age structure which is important.
The reason is that since the age structure is the result of fertility and mortality rates of
the past few decades a given population growth rate may correspond to several age
structures. Forinstance, using the stable population theory, it canbe easily shown that
two age structures of 43:43, 11:3, 37:43, 14:6 in the age groups 0-14, 15-44, 45-64 and
65+ are consistent with the pairs of birth and death rates (45,20) and (30,5) per
thousand respectively. Both age structures, however, yield a population growth rate of
2.5 percent. It is obvious that the above two age structures have different implications

for aggregate savingrate. ,

Second, what is more important for empirical purpases is to relate a change in >’
the mortality, fertility and immigration rates to changes in the age structure, or atleast - z
a’

-
By

tothe dependencyratios. This will allow one to estimate the effect of exogenous shocks
in the above demographic factors on the aggregate saving rate. Two effects should, v:
however, be distinguished in this regard: the short run and the long run effects,
depending on whether the shocks are temporary or permanent. This exercise will be
very useful for evaluating for public policies related to demographic factors.

. kS

) Third, a shock in the age structure can have a substantial effect on the %

intergeneration (wage) income distribution that may counteract the pure age !
structural effect on saving. For instance, when the baby boom generation reaches its
prime saving age, although the dependency ratio might become smaller, which will
have the effect of increasing the aggregate saving rate, their income share might also .

4

be depressed as result of the boom in the labour supply. The net effect is to be;
determined empirnically. l

Age Spedﬂc Savings Function

Since fertility and savings are jointly determined in maximizing utility, they will
be related. Household survey data will be useful to examine the inter-action between
them. Empirical studies, however, have ignored such inter-action. Lewis (1983)
attempted to link declining child-bearing in the U S. toits saving rate at the house hold '
levelusingthe U.S. hous¢hold survey data. He found that the fall in fertility contributed !
about 25 percent increase in the saving rate in the U.S. during the period 1830 to 1900. !
However, he did not consider the impact of fertility decline on the subsequent age
structure of the adult population.

Studies on the relationship between family size and household savings, havej?

shown mixed results although most of them found the relationship to be negative.!
Analyzingthe U.S. Household Survey Dataof 1961, Eizenger (1961) found that savings

|

i
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first declined with family size at an increasing rate, then after family size reached 3 it
declined at a decreasing rate. The other studies on developed countries by
Somermeyer and Bannik (1973), Espen-shade (1975), Mason (1975), also support a
negative relationship. However, the relationship is not robust for LDCs. While Kim
(1974) found the relationship to be negative for both rural and urban households in
Korea, Peek (1974}{for Philippincs], Kelley and Williamson (1968) [for Indonesia],
and Kelley (1980} { for Kenya|] found no significant relationship.

One main shortcoming of these household studiesis that theydo notexamine the
interaction between fertility and savings. However, Hammer (1986) gives a life cycle
model in which both savings and fertility are jointly decided within the framework of
maximizing utility subject to budget constraint. He estimates the reduced form birth
rate and savings rate equations, postulating both as functions of fraction of agricultural
labour force, female labour force participation rate, infact mortality, life expectancy,
and some measures of financal development. He finds that, "financial development
was to decrease the birth rate and, if its effect on births was negative, infant mortality
wastoincrease the savingsrate”. Rate of female labour force participation, and the life
expectancy, onthe other hand, have negative impact onbirthrate, howevertheireffects
are not significant on savingrate.

A common problem with above household survey analysis is that they are all
based on completed family size. Fertility decisions are made sequenctially by a couple
over their life-cycle and thus are affected by the changes in socio economic variables
over the life-cycle. The perception about the degree of old-age insecurity, preference
for son/daughter, andthe occurrence of aninfant or childdeath mayde pend at any time
upon the number of surviving children, earnings profile of husband and wife, stock of
assets and therefore will vary over the life-cycle of a couple. Fertility decisions will also
interact with the labour supply and savings decisions over the life-cycle of a couple.
Empirical analysisthatare based oncompleted fertility will not be able tocapture these
dynamic effects, and also will have cohort biases in the parameter estimates since the
young women who have not completed their reproductive periods will be dropped out
of the sample and thus the sample will represent only those old women who survived
until the survey date. Sequential econometric techniques are more apgropriate in this
situation.

Empirical studies that have incorporated sequential nature of fertility decisions
are Heckman and Willis (1975), Newman and McCulloch (1984), Olsen and Wolpin
(1982), Wolpin (1984) and Hotz and Miller (1988), Ben Porath and Welch (1976) and
Raut (1992). The first two papers considered the hazard rate approach to fertility
choice. In this framework, parents choose a contraception method in order to realize
a feasible desired probability of live-birth in subsequent periods. Hotz and Mealier
studied the interaction between fertility and savings decisions over the discrete time
life-cycle periods using longitudinal household data on Punel Survey of Income
Dynamics for the US. Wolpin formulated a simple life-cycle fertility decisions
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mcchanism as a discrete time dynamic programming problem and estimated the
structural parameters, Olscn and Wolpin used waiting time regression framework to
study the replaccment effect. Ben-Porath and Welch used a regression analysis to
estimate the effect of number of son on the subsequent birth intervals for Bangladesh
familics. Raut (1992) uses the duration framework to test the old-age security
hvpothesis, replacement effect. and sexpreference hypothesis. This framework hasthe
advantagges that it takes into account the sequential nature of the fertility decisions,
stochastic nature of the reproductive process. right censoring and the effects of
measured and unmeasured heterogeneity. There is no empirical study that examines
the interaction between fertility and savings decisions over the life-cycle. Research
along these lines are very much needed.

§. General Equilibrium Effects

There are also general equilibrium effects through which the aggregate savings
rate willrespond to changes in demographic factors. One line of research, based on the
Samuelson-Diamond’s overlapping generations growth framework studies the
interaction between savings and fertility [Neher (1971), Willis (1984)), later extended -
to include savings on physical capital [Raut (1985,1990,1992b), Eckstein and Wolpin
(1985), andinvestment in quality of children [Raut (1985)}]. In these models motive for
saving, children, and investment in human capital are life-cycle. Or in other words, the
amount of expenditure on children’s education and the amount of savings in physical
capital are decided by agents by comparing the returns from these assets. The :
alternative approach is based on altruismn mosive for having children [Becker and @
Barro (1988), Nerlove, Razin and Sadka (1987)] and they also study the interaction :
between fertility and savings within the growth framework. I will explain some of the °
general effects using the former framework. However the latter framework also yield
very similar results.

P 5

S.1 Income Distribution and lnterét Rate Effects. i e

A hlghcr population growth rate will have gencral equlhbnum effects on;

equilibrium] interest, which he terms as the biological rate of interest. In other wor
asmaller amount of savings can now provide the same amount of old- age consumption,
the higher is the fertility level. This new after shock interest rate, will, in turn, affect
age profile of savings decisions of different individuals. Second, it has been argued that:
by changingthe wages of different types of skill labours [Raut (1985,1990)] or income:
shares of base-period income groups (Morley 1981, an exogenous increase in fcrtnhty?
may increase income inequality; and since the savings propensity varies across mcomer
groups, it will affect the aggregate savingrate both in the short-run equilibrium, andin’
the long-run equilibrium [Raut (1985,1990)]. ,
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2 Effects On Corporate and Public Savings

By stimulating the demand side of the product market and depressing the
wage-rental ratio, a higher population growth may generate a higher rate of profit ;
thus, a higher population growth may increase corporate savings. On the other hand,
a higher rate of population growth will require a larger proportion of government
expenditures on public health and education, which will have an adverse effect on
government savings. We do not know the net effect and needs to be determined
empirically.

There has been no empirical studies regarding these effects. A computable
general equilibrium approach to these problems can shed useful light on these issues.

6. Life Expectancies

The uncertainty of age at death affect the age profile of savings in mainly two
ways. First, a change inthe age at death - causinga change in the planning horizon - has
two opposing effects on the life cycle consumption profiles. A longer life span makes
the retirement period longer than the working age, and hence provision for the longer
retirement period requires a reduction in the working age consumption
[Champernowne (1969)]. On the other hand, if the agent is risk averse, a reduction in
the risk of life will induce him to consume more during his younger age this has the same
effect as increasing the discount factor. [This was originally conjectured by Fisher
(1930,216-17) and rigorously proved later by Yaari (1965)]). An increase in life
uncertainty, however, as pointed out by Levhari and Mirman (1977), involves both
effects and the direction of the net effect will depend on the choice of utility functions,
the rate of return from investment, and also on the subjective discount rate; risk
aversion, however, in this model is not a crucial factor [See also Levhari and Srinivasan
(1969)].

Second, the infant mortality rate or more generally young age mortality rates of
the children will make children ariskyasset. So anincrease in the infantmortalityrate,
by increasing the niskiness of children as assets, will change the optimal portfolio of
assets held by parents. Ingeneral, the net effect of infant mortality and life expectancy
onthe age profileofsavingsisindeterminate. Empirical studies using household survey
data are needed to determine the strength of these effects.

What is more important for empirical purpose is to relate a change in the
mortality rates [or survival rates] to changesin the old age and young age dependency
ratios in order to study its impact on aggregate saving rate. This has not drawn much
attentionin the literature.

An empirical issue regarding the subjective survival probabilities is raised by
Hammermesh (1985). Recallfrom (2), an optimal life cycle consumption profile of an
individual depends on his/her subjective survival probabilities in the utility function.
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Then questions arise: How do individuals perceive these subjective survival
distributions? Are these subjective survival probabilities consistent with the actuarial
survival probabilities in the life table? Or in other words, do their expectations about
life expectancies form rational expectations? Would an agent be able to reproduce
future survival probabilities using all the information available in a life table today?

Hammcrmesh (1985) conductsa questionnaire survey ona sample of American
economists on these issues. He finds that "people to extrapolate changing life tables
vhen they determine their subjective horizons,and they are aware of levels of and
improvements within current life table. The existence of demographic and
expectational consistency in the formation of subjective horizons suggests the use of
current life expectancies in cross-section studies of aggregate savings [as in such
studies as Feldstein (1976)] is not correct. Time-series studies of savings and labour
supply must also account for increasing life expectancy and its effects on the subjective
horizon that determines individual consumption behaviour.([Hammermesh
(1985,404-405)).

7. Polities Affecting Fertility and Savings: Social Security

In the development literature much emphasis have been put on the effectiveness
of such social developments as education, health and nutrition, and women’s labour
forceparticipationinreducingfertilityrates, verylittle is known about the effectiveness
of introducing social security programs in reducing fertility and saving rates.
Therefore, in this paper we will focus only on the social security.

By the early eighties, 22 developed countries have established full fledged social
security programs and 12 less developed countries have established formal social
security schemes, the majority of which cover old age, invalidity and survivars
benefits®. During the late seventies and carly cighties, while in most developed |
countries, the percentage of government expenditurcs on social security was quite
high, ranging from around 25 percent in Anstralia and U K., and around 35 percentin
the U.S.,Nosway, Italyand the Netherlands, to as high as more than S0 percent in Spain,
West Germany, Sweden. While mast of the LDCs do not have formal social security ;
programs, quite a few LDCs introduced formal social security programs although the
coverage in most of these countries are not high but significant. For instance, among
the lower income countries, Sri Lanka and Togospent respectively 12.8 and 11 percent;
among the middle income countries, Egypt, Costa Rica and Paraguay’s expenditures
amounted to 14, 27 and 32 percent respectively and among the upper middle income
countries,expenditures of Argentina, Mexico, Uruguay, Yugaslavia, Greece, Chile
and Brazil, amountedto 30, 25, 54, 36, 33, 45 and 36respectively. Some of these figures,
especially those in the middle and upper middle income countries, are very close tothe
figures in the developed countries ; in some countries, when taken as a percentage of

* The U.S. Deparsment of Health, Education and Welfare, Social Security Administration, Social
Security Programs throughout the world, 1977, Goverament Printing Office, Washington, D.C.,1977.
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GNP, the figuresturnout tobe even largerthanthoseof the DCs. It is alsoimportantto
notethatout of these 12LDCs, seven are Latin American.

While the figures on the coverage of beneficiaries are not readily available for
most LDCs, figures for 20 Latin American countries* [show that the coverage varies
from as low as 6 to 11 percent of total population in Honduras, E1 Salvador, Ecuador,
Nicaraguaand Colombia, to as high as about 96 percent in Brazil, and above 70 percent
in Argentina, Costa Rica, Chile, Mexico, Panama, Uruguay. [Moreover, the latter
countriesalsohave high percentages of government expenditures onsocialsecurity, as
mentioned earlier]. However, other than in Mexico, the social security benefits are
restricted to the urban organized sector in most LDCs.

An important empirical stylized fact is that the LDCs that have formal social
security programs also have lower total fertility rates are generally low. For example,
the total fertility rates in 1983 are as low as around 2in Greece, Yugoslavia, around 3 to
4 in Brazil, Chile, Uruguay,Argentina,Costa Rica and Sri Lanka, and within 4 to 5 in
Mexico, Paraguay, Egyptetc. Interestingly, for allthese countries, the fertilityrates are
predictedtobe aslowas2to 2.5 by the turn of this century. Although, the social security
scheme may not be the only factor which might have reduced demand for children for
old age support, it could be one of the major factors.

We now indicate how social security may affect aggregate saving rate. The
relationshipis complexbothon theoretical and empirical grounds. First we sketchvery
briefly the theoretical debate on this linkage.

Dependingon the motives for saving, the type of funding, degree of imperfection
in the capital markets, and the rules regarding the disbursement of social security
benefits net of taxes to differentincome groups, a social security scheme may affect the
savingrate of a national at least in fourways. First, the effects of asocial securityscheme
will depend on whether the motive for saving is to smooth one’s consumption over
lifetime or whether it is for bequest. [See Kotlikoff and Summers (1982)]. When the
motive is bequest, Barro (1984,1978) has shown that social security has no effect on
savings. However, for expositional ease, we will assume the life cycle motive.

In this framework, people save or accumulate wealth for their old age
consumption, as they would not be able to earn enough in their old age. Under the
assumption that the capital markets are perfect, if social security taxes and benefits of
an individual [or household] do not change his life time wealth position, then savings
duringthe working years will be reduced exactly bythe amount of social securitytaxes.
This would be the prediction of household saving behaviour by the life cycle theory.
However, what effect will a social security system have on the net wealth position of a
nation will depend upon the type of funding and also upon the reference period during
itsinception and when it is operating in full swing. Let usfirst look at the effects during

!

* United Nations (1982).
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the initial periods. If the system is fully funded, then it will have no effect on the
aggregate wealth position of an economy, although the composition of wealth will be
affected in the sense that government savings will replace private saving, one-for-one.
The same effects will hold for later years. If the system is a pay-as-you-go one, then
initially, the reduction in household savings will not be offset by any increase in the
government’s wealth position. The effects in later periods are ambiguous.

Second, if capital markets arc imperfect, and houscholds are liquidity
constrained, then the neutrality of the social security tax may not hold; it will indeed
increase the aggregate savings, since the liquidity constrained households will not be
able to borrow against their future social security wealth. Introduction of a social
security system in an economy with imperfect capital markets will affect savings rate
through its interaction with fertility rate. In the absence of insurance markets for
old-age pension, parents rely on their children for old age support. Many empirical
studies on LDCs support this "old-age security hypolhcms . So, once a secial security
system is introduced, it will interact with aggregate savings in two ways: First, demand .
for children as means of old-age support will dechine, and hence it will increase the
investment in other assets, and hence will inarease individual savings. Secoad, decline -
in fertility will tilt the age structure which in turn will affect the aggregate savings rate.
The net effect is to be determined empirically. Raut (1985,1990,1992b) and Raut and
Srinivasan (1990) thoretically investigate the general equilibrium effect of social
security program on population growth rate and capital accumulation. ,

Third, Feldstein (1974) extended the life cycle model of Modigfiani and ;
Brumberg in which he treated the retirament decision as eadogenous [more :
specifically labour supply in both pre-retirement and post-retirement periods as
endogenous). He showed that "if the labour supply is fined in both periods, the
introduction of a Social Security program reduces personal saving even if there are ;
pasitive second period earnings. When the labour supply in the second period is
cndogenom,soaalsccumybencﬁtsrednoemdpenodlaboursupplybnttbecﬁect :
on savings is ambiguous”. , ; ‘ \ ey ‘

Asummnonnceﬁmntymlfc,petfedupmlmrkctx,admmlfamm
settingbenefits, Kotlikoff(1979) Blinder, Gardoa and Wise (1978) developed life cycle |
models with endogenous retirement dedsians, they found that pension coverage does

not affect the.incentive to retire. On the other hand, Crawford and Lilien (1981), ;
Hubbard (1985) found that dropping one of these assumptions leads to the opposlte
result regarding early retirement. i

Fourth, to the extent that social security scheme redistributes income, it will
affect aggregate houschold savings if the marginal propensity to save vary across
income groups.

*  Secforinstance, Bollen and Entwisal (1981), Giltapsy and Nugest (1983), Ridker (1980) and Nugeat k
(1985) for other references.
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In sum, at the theoretical level, the effects of social security programs on
aggregate household savings andgovernment savings are ambiguous, and the strength
and direction of these effects will depend much on the type of funding, structure of the
capital markets, interaction of savings with fertility, and the distribution of social
security benefits net of taxes.

While the U.S. literature is very useful to understand these interactions,an
important issue, namely, how social security can have an impact on personal savings
through its effects on demand for children, has not been addressed in that literature.
This is particularly important for LDCs having underdeveloped capital markets and
virtually no market for old-age pension. Raut (1985,1990,1992b) in an extended
life-cycle framework foundthateffect of socialsecurify onfertilityisge nerallynegative,

and the effect on savings is ambiguous.

We report the findings of a few U.S.studies on social security based on macro
time series data and houschold survey data.

Feldstein extended the life cycle model by adding a social security wealth
variable to Ando and Modigliani’s (1963) macro econometric specification of the life
cycle model and employing it on aggregate U.S. time serics data. The cocffeicient of
the social security wealth variable in his formulation captured both the asset
substitution effect and the inducement to retire effect of the social security program.
He found that the U.S. sodal security program approximately reduces the personal
saving rate by one half. Together with the theoretical controversy, this empirical finding
generated a tremendous amount of empirical effort to refute Feldstein’s result.
Improved definitions of savings, sodalsecmityweahh, changes in the timespan of the
data sets, and correction of the programming errors of Feldstein’s original
computations of social security wealth, have not resolved the controversy. [Sce the
following table, whichsummarizes these findimgs] So, the relationship between savings
andthesoaalsecunlytaxdoesnotaweartoberobus&Morcresearchono(her
countries particularly LDCs is called for. ; .y

P

I nowd'sasstheaudixthatmminctbecﬁwofsodalsbénﬁwmsaﬁngshﬁng
household surveydata. A proper testing of the life cycle model usinghousehold survey
data and throwing light on the issue of whether the social security tax reduces savings
would require extensive information on household assets of all types, including the
individual’s perceptions of the expected return from the accumulated social security
benefits and private pensions, portfolio of securitics and real estate properties,
education, health, sex, occupation that will make estimation of the expected age profile
of earnings for each individual possible. These data are simply hard to come by.

The first, and the only major, cross sectionalstudyin the area is by Feldstein and
Pellechio (1979). They used very extensive information on asset holdings in this study.
They found that each dollar of social security wealth replaces roughly one dollar of
other assets. Whereas, decomposing the social security wealth into an actuarially fair
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component and a capital gain component, and using a different data set, Kotlikoff
(1979) found that contrary to the life cycle prediction, the first component reduced
savings by$.67, but not dollar-for-dollar,and the second componentincreased savings
by $.24. The net effect is an insignificant fall in savings of only $.13. Diamond and
Hausman (1983) using the same dataset found the fallto be $.57. See table 2 below for
summary results of these studies. As in the time series analyses reported above, the
relationship between saving and social security tax turns out to be not robust in the
household survey data analyses as well.

TABLE 1
Macro time Series Studies on Social Security and Savings
Authors Data Set Social Security Findings
Variahles
Barro (1978) {MacrotimeSeries |Gross Soqal Secnnty wealth;|Noeffects ...
1919-1940, benelits per recipient times
1947-1974 proportion of labour force| .
covered
Boskin and Macro ime Series [Gross and net socxal security|Significat
Robinson 1929-1940, wealth; benefits per recipicnt|negative
(1980) 1947-1974 times ratio of covered workers|effect
. to totallabour force. .
Darby (1979) |Macrotime Series |Grossandnet secuntyb;ncﬁts Ncgaativcvor
: 1929-1940, perrecipicattimes proportion(zero
1947-1974 of labour force covered times| = -
population ; OASItaxes T
Feldstein Macro time Series  |Gross and net socxal secunty Significantly
(1974)  [1929-1940, - wealth negative -
119471971 ’ ST - feffect
Feldstein = {Macro time Series Grosssocxal sécuntyweahh Significantly
(1979a) *° '{1929-1940; =1 " |negative "
SRR e 1947.1974- SRR VATS e O T leffect -5
Peldstein -~ * {Macrotime Series So"ci'i}securitywea}th o ISigmificantly
i (1980) 1930-1940, b e nl e e A% nega.'ven;.za
. 1947-1977 <A effect
Léimerand  [Macrotiméscries® |10variants of gross, and™ - |No significant
Lesnoy '11930-1940, - - - “{11varianis netsocial -~ -~ [pegative -
S 1947-1974on securitywealthbased . - |effects . .
Leimer - Lesnoy . ~ |cance positive
algorithms for post- effects
~ war periods ,
Munnell (1974) [Macro time series  |Social securitywealth ~ [Support for
1900-1971 Employee and employer ~  |extendedlife
taxes cycle model

Source : Break (1981, Table 2.5)
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While the studies of socialsecurityin developed countries focused on measuring
its effects on private savings, the studies in the less developed countries mainly focused
on estimating the impact of social security coverage on fertility [Bollen and Entwisal
(1981), Entwisal (1980), Gillaspy and Nugent (1983)]. Empirical studies of social
security in less developed countries should incorporate the interaction between
fertilityand saving at the household level; and then compute the effect of social security
on aggregate saving rate and populatien growth rate taking proper account of this
interaction and its effect on age structure.

TABLE2
Household Survey Studies on Social Security and Savings

Authors Data Set Social Security Findings
Variables
Feldsteinand |Federal Reserve Board|Net Social Security Significant nega-
Pellechio (1979) [Survey of Financial|Wealth tive effect
Characterstics of - :
Consumers, 1963 :
Households headed by
insured males, 55-64.

Kotlikofff(1979)]1966 National Longitu-|Lifetime social security|No effect
" |dinal Survey of men, wealthaemcnts
faged 45-39 : :

Accumulated value of{Negative effect
employee & employer .
taxes paid per house-
hold

Source : Break, (1981, Table 2.5)

S e

8. ANew Approach to Evaluate Demographk Polk:les

Summariaing our discussion so far, we propose a new strategy to empmcally
evaluate demographxc poliaes. From the household survey data one can estimate the
age profile of earnings, saving and fertilify rates, and then usingthe life tables one can
compute the aggregate saving rate and pupulation size. Any demographic policy that
affects fertlity rate, life expctancy, and investmentinqualityof children will change the
aggregate savingrate and population growth rate, These two aggregate effects could
indeed be compared to evaluate demographic policies.

Ttshould, however, be pointed out that changes indifferentdemographicfactors
will have different short-run and loag run effects on the saving rate and these will also
depend upon whether such changes are transitory or permanent. For instance, a
transitoryincrease infertilityrate will inmediatelyf{in the short runjincrease theyoung
age dependency ratio, and thus will reduce national saving. In the next .bp generation,
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however, the dependency ratio diminishes, and saving increases; in the thir
generationthe dependency ratio increases leaving no effect afterwards. However, fo
a permanent increase in fertility, the first period effect is the same as above; seconc
period saving is larger and old age dependency ratio smaller. Thus, the net effect o

aggregate saving is ambiguous. In a similar manner, one can study the short-run an

long-run effects of changes in other demographic factors on aggregate savings rat:
This way, one can evaluate the short-run and long-rua -effects of any demographi

policy.
This strategy could also be used to check the consistency between the offici:

data on aggregate savingrate and the rate predicted by our aggregation procedur
Similarly for the level of population  This can also prowdc an alternative criterion fc

testing the ife cycle hypothesis of saving. | .
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