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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 countries the pattern is 
opposite. Another strilcing 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 endogenous labour supply[MarvynKing(1983)], verylittleisknownabout 
the relationships between demographic factors and savings. Could there be any link 
between the recent pattern of demographic transition and intertemporal and 
inter-countryvariations in savings rate. 

Various demographic factors such as fertility, infant mortality, life expectancy, 
female and <..hild labour force participation, affect saving rate of a nationinmainlythree 
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 distnbution. 

In section 2, I set up a simp le discrete time life cycle framework, In section 3, I 
explain the issues related to age structure; in section 4, I discuss the effect of age specific 
savings function; in section 5, I discuss the general equilibrium effects of demographic 
factors, in section 6,1 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 LDCs. ln section 8, based on our discussions in the 
previous sections, I conclude the paper -with a new app roach to evaluation of 
demographic policies. 
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2. Household Savings 

The literatw � on savings theory has been divided mainly along two lines 
.mrrounding 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 their s:wings is for the purpose ofbequest. These models use altruistic utility 
functions to m;yJ.c! 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 
demographic factors on savings, only exception being the 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 research 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 originally by rJSher (1930)) and later refined and given 
eutpirical content by Mocligliani and Bromberg (1954) and Friedman (1957)] is that 
each individual 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 
economy will have positive aggregate savings. Before we fully discuss the models, it will 
be useful to formulate the problem more formally. Wediscusstheissues using a discrete 
time life-cycle model. 

2.1 Ufe Cycle Theory of Savings 

Assume for simplicity of exposition that the only source of uncertainty is the 
timing of death. Let Ct = consumption of an individual in period t, Pt = perceived 
survival probability at age t, u .= subjective rate of time preference, r = rate ofinterest, 
assumed tobeconstantovertime, Yt = labourearni.npinperiodt,L =maximum age 
at death, U = expected life time utility. 

• 

An individual's decision problem is to 

Maximize U = � Pt U(Ct) 
t=O (1-t>dJ' 

·········· (1) 

For an account of tbe controversy see, Kurz (1984), Bquheim, Shleifer and Summers (1984),Cox 
(1986), Menchik and David (1983). 
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Yt 
(1 +r)t 

The underlying assumption behind ba\ing a single budget constraint is that the 
capital markets are perfect. The first -order conditions for an interior solution yields 

oU(Ct) 

OCt 
aU(Ct+t) 

clCt :;:-}"" 
= 

1 + 0 Pt+l 
l+r -p;-

.......... (2) 

nus lcJidhcr with the budget COIISiraiDt p.e us tbc optimal 9 profile of 
c:oosumptioa Ct &CD which we get the iadiYidual age specific savings function 

S.(t) - Yt - Ct ···-··- (3) 
The tifc CJde hypothesis sblka tUt the aae profile of carninp Yt, is generally 

beD shaped but the asc p"Ofile of...........,.ioa is flat; as a result, the age profile of 
savings will be� duriDg early yean, positive during WOl'kiDg years and again 
�duriagrdiremeat� 

Let 

s - .. qptesaviap 
p - total popuJatioa 
p(a) - suniYal probability ll IF a 
y - JUIIioaal iaaJIIIC 
N(a)- popullllioeofaaea 
-(a) •. N{a)iP . 
Y(a) - share of national iacome of die households of .,e group, & 
ll(a) - Y(a)IY ' 
s(a) - S.(a)IY(a) • aawiaprateoftbehouseboldsiniFgroupa 
s - uatioaalsavillprate.. 

L 
- P 2 n(t�)S'•(t�) 

a.:::O 

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

S L 
S = y = P L n(a)h(a)s(a) 

a=() 
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-·····- (4) 

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

• the age structure ofthe 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 atTec:t above three are rate of growth in per 
capita income or productivity growth, numbcrofchildren,in�inhumancapital 
of children, family structure, life expectancies, rate of female aad child labour bee 
participation, and various public policies such as social security, in'VeSlment in health, 
nutrition and education. In what follows, we will discuss these effects and theempiric:al 
findings regarding these effects whenever available. 

3. Age structure 

I begin with a deaaiption of the paltenl of ap .aruc:turc that bas beea faced by 
various countries � time and then argue that much ftriatioDs in the saviag rate 
among countries can be explained by\'illiatasin the age� 

The simplest way to understand the effects of age struc:turc .cthe clcpendenq 
ratios deflned as proportion of these of )'OUDI age and old age totboae of wo.ting age 
within the life cycle framework. The age profile of sa.viDp is .-nDJ hmnp-sbaped, 
with the young and old dissaving. and adults saving positM:ly. 'l1lcrcfure. the higbcl
these dependency ratios are, the lower wiD be the aggregate saving rate. Pol-insta� 
in the U.S., the savers [households aged between 35 to 65) wbicla made up 60 pen:cat 
of all households immediately after the WaddWar ll,nowC(41!1dil•e.ty4Spen:catof 
all households. For expositional cue, if we assume tbat the dqJendeDt fP'OUIJ5 do not 
save at all, and that aD household incomes are equal thea the dwn:ginc IF struc:turc 
may constitute aa much as 25 pen:eal fall ia the agregate saW�& rate*. 

A comparison of age structures of DCs and LDCs in 19M shows that the 
percentage distribution of population among the age groups 0-14, 15-44,45-64, and 
65 + are respectively23:45:21:11 in Des, and39:44:13:4inLDCa •• .It is interesting to 
note that the DCs have a lower young-age dependency ratio, by about 60 pen:ent and 

• HoWeYer, as �will see later that the actual rcductioa wiD be mudl1118111criDIDIDecaiCI&,..S abe 
effect on savings couJd be ambiguous 

•• United Nations(1982, 60-63) 
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a higher old- age ratio by about 40pcrccnt . Even more striking is the difference between 
the rates at which the young age population in the two regions arc gn:rwing. While 
during 1960-80, the growth c.th:s were 3 and 2.3 percent per year for DCs and LDCs 
respectively, the cor responding rate5 in 1980-2000 are respectively - 1 and 1 ·.As has 
been pointed out earlier, depending on the nature oft he age specific saving function, 
th'-· change in the age structure can havt: substantial cfkcl on the sa.ving rate. It could, 
in fact, provide a major explanation to why saving rates in DCs are sk)wing down and 
in LDCs the saving rates are increasing over the past two decades. 

Even among developing countries. 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 respectively 8 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 regardiDg 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 dependency ratios, together 
with per capita income, and growth rate in GNP on saving rates of74 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 specification errors, 
selectivity and simultaneity biases, and also sometimes form multi-collinearity 
problems. Using improved econometrictedmiques to rectify some of these problems 
on the similar cross country data, be found that dependency ratios do not have negative 
effects on saving rate; he found insignificant effects in some cases and significantly 
positive effects in some cases. 

. While dependency ratios are useful, tlley capture oo1y the partial &fe-cyde 
effects of the demographic variables on suing rate. Direct use of life cydc theory to 
empiricaDyexamine theseeffec:tsaretimitedaadcarriedoutmainlyintbrecdiffercat 
ways: Frrst, Tobin (1961) used the life cydc hypothe8is to study the impact of. a change 
in population growth rate on saving rate. He 1IICd a steady stare balancwt growtll 
approach in whicll he assumed that the popuJatinn is growillg at a rate n and the 
productivity is growing at a rate A. Both rata are assumed emgeaoasly given. The 
balanced growth assumption implies that along a balanced growth peda, the. wealth of 
the economy grows at the natural rate, n +A, 

W = (n +A.)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-sex distinction, he did not, however, carry 
on his analysis to examine the effect of a change in population growth rate or 
dependency ratios on the aggregate saving rate. 

Mueller ( 1976) refmed 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 saving rate. 

The secondapproachisthatofModiglianiandSterling(1983)whoextendedthe 
life cycle model to study the extent to which the inter-countryvariations 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 a non-stationary economy in 
steady state, they derive th� following relatk ship 

Z W r d 
S = ( 1- lL nta) [ 1- Z (1 +A . -;;; + let. -;; )+ asp] •••....... (5) 

where 

Dl 
a 
SST 
y L 
R 
w 
OJ 
r 
d 
.t 

let 

D 
p y 

• proportion of population covered in the Social Security Scheme 
= SST!LY 
= total social security benefits 
= average annual disposable income 
= R+W 
= Years of retirement span 
= Years of working span of an adult 
= workingpopulatioa 
= retired population 
• actual number of dependents 

' . 

• 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 +lR +lctD 

= average years of minor years attached to a household OYer his life cycle. 
= growth rate in productivity 

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

Modigliani and Sterling (1983) estimated equation (5) on cross countrydataand 
found that both dependency ratios, r/w and d!w, have significantly negative effect and 
that the rate of productivity growth has significantly J>01iitive effect on saving rate. So 
their study suggests that a higher rate of population growth reduces the saving rate. 
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The third approach, also known as ,·an"ablc rate of growth effects, was poineered 
by the: work of Mason (1981). This is an extension of Tobin's ( l% 7) framework. 

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

Maximize U = f� e.a. p(a)u(C(a))da .......... (6) 

subject to 

Let 

and 

C(a) c{a) • V 

Vfn\ 
y(a)!! V 

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

Let us define, 

and 

L 
Ac = f 0 ac(a)da 

s average age of consumptioa 

L 
Ay = f 0 ay(a}dll 

• average age of earnings 

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

. 

1-s = 

L J0 e·P c{a) da 

JLe"Py(a)da 0 

Th.king the logarithm on both sides and using the Taylor's series approximation 
for the integrals, one obtains the following: 

I 
1 ' 
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log(l-s) = ao + (Ay-Ac)g .......... (7) 

where, ao = log J c(a)da + e, e is the error term associated with Taylor's series 
approximation, and Ay- A.: is the consumption lag, i.e., the difference between average 
age of earnings and average age of consumption. 

These mo<..lcb preJict that grov.th in population will affect aggregate savings in 
two ways. First, it will induce a gro'Wth in national income which in turn will affect the 
capita income. So this will affect the aggregate s<tving rate through g in equarion (7). 
Second. a growth in populati.:.m will tilt the age structure which wiil affect the 
con.�umption lag, Ay - Ac, 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 [�ee 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 
growth by stimulating savings; {3) increasing foreign aid, i.e., foreign saving, lowers the 
national saving rate directly but can raise it indirectly by increasing the rate of economic 
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 
cirde:"highgrowthincrease s the saving rate which frees more resources for investment 
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 fmds that the impact on savings of a decline 
in childbearing depends on the rate of growth of income. For zero growth in income, 
rates of savings are independent of the dependency ratio. In contrast, for the countries 
wi£h the annual growth rate in income is ten percent, a decline in the dependency ratio 
from 0.9 to 0.3 generates an additionalll percentage points of savings. For the sample 
countries with five percent annual growth in income, a decline from a high childbearing 
to a low childbearing regime produces an increase in the saving rate by about five 
percentage points- roughly a tilly 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 refmed 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 M.l.Son (1984, 26-33)]. 

I would like to make three important remarks regarding the above studies. First. 
it is not so much the rate of growth in population that is relevant for isolating the effects 
of demographic factors on saving rate; it is rather the age structure which is imp\Htant. 
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. For instance, using the stable population theory, it can be easily shown that 
two age structures of 43:43, 11:3,37:43, 14:6 in the age groups 0-14, 15-4-t. 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 saving rate. t · 

. �· �t·, 
Second, what is more important for empirical purposes is to relate a change in x: 

the mortality, fertility and immigration rates to changes in the age structure, or at least �• 
to the dependency ratios. This will allow one to estimate the effect of exogenous shocks .j 
in the above demographic factors on the aggregate saving rate. 1\vo effects should, -lj 
however, be distinguished in this regard: the short run and the loll$ run effects, J 
depending on whether the shocks are temporary or permanent. This eXercise will be �i 
very useful for evaluating for public policies related to demographic f�� 

_1 _i 
·. Third, a shock in the age structure can have a substantial effect on the 
intergeneration (wage) income distnoution that may counteract the pure age . 
structural effect on saving. For instance, when the baby boom generation reaches its i 
prime saving age, although the dependency ratio might become smaller, which will j 
have the effect of increasing the aJgregate saving rate, their income share might also · 
be depressed as result of the boom in the labour supply. The net effect is to be 
determined empirically. 

4. Age Spedfk Savings Functioa 

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 j 
them. Empirical stndies, however, have ignored such inter-action. Lewis (1983) l 
attempted to link declining child-bearing in the U.S. to its saving rate at the house hold j 
level using the U.S. household survey data. He found that the fall in fertility contributed t 
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. i 

Studies on the relationship between family size and household savings, have l 
shown mixed results although most of them found the relationship to be negative. i 
AnalyLing theU.S.HouseholdSurveyDataofl961,Eizcnger(1961)found that savings ! 

i .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 {197-t)[for PhilippincsJ, Kelley and \\'illiamson (1968) [for Indonesia], 
and Kelley (1980) [for KenyaJ found no significant relationship. 

One main shortcoming of these household studies is that they do not examine 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, in fact mortality, life expectancy, 
and some measures of financial development. He finds that, "financial development 
was to decrease the birth rate and , if its effect on births was negative, infant mortality 
was to increase the savings rate". Rate of female labour force participation, and tlte life 
expectancy, on the other hand, have negative impad on birth rate, however their effects 
are not significant on saving rate. 

A common problem with above household survey analysis is that t1aey are all 
based on completed family size. Fertility decisions are made sequenc:tially 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 occurrenccofaninfantor childdeathmaydepend atanytime 
upon the number of surviving children, earnings proftle 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-qde of a couple. 
Empirical analysis that are based on completed fertilitywill not be able to capture these 
dynamic effects, and also will haYe cohort biases in the parameter estimates since the 
young women who haYe 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 aptJropriate 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 (1?<J2). 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 P<&nel Survey of Income 
Dynamics for the US. Wolpin formulated a siJpple life-cycle fertility decisions 
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mechanism as a discrete time dynamic programming problem and e�timated the 
structural parameters, Olsen and Wvlpin us<:d waiting time regression framewprk to 
study the replacement effect. Ben-Porath and Welch used a regression analysis to 
estimate the effect of number of son on the subsequent hirth intervals for Bangladesh 
families. Raut (1992) uses the duration framework to test the old-age s ecurity 
hypothesi::., replacement effect. and sex preference hyp0! he sis. This framework has the 
advantages that it takes into account the sequential nature of the f.::rtdity d<.:cisions. 
stochastic nature of the reproductive process. right censoring and the effects of 
measun:d and unmeasured heterogeneity. There is no empirical study that examines 
the interaction between fertility and savings Jccisi0ns over the life-cycle. Research 
along these lines are very much needed. 

5. General Equilibrium Effects 

There are also general equilibrium effects through which the aggregate savings 
rate will respond 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}, and investment 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 altruism motive for having children [Becker and ! 
Barro (1988), Nerlove, Razin and Sadb (1987)} and they also study the interaction J 
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 yieldl' 
very similar results. 

' ' .. � .. 
5.1 Income Distribution and Interest Rate Etrecta . · 

A higher population growth rate will have general equilibrium effects on 
aggregate saving rate at least in two ways. F'U'St, Samuelson ( 1958) has pointed out tha 
an exogenous permanent increase in population leads to a higher rate of [gener · 
equilibrium] interest, which he terms as the biological rate of interest In other wor 
a smaller amount of savings can now provide the same amount of old .. age consumptio 
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 changing the wages of different types of skill labours [Raut (1985,1990)] or incomC:' 
shares of base-period income groups (Morley 1981, an exogenous increase in fertilityl 
may increase income inequality; and since the savings propensity varies across income' 
groups, it will affect the aggregate saving rate both in the short-run equilibrium, and in[ 
the long-mn equilibrium (Raut ( 1985,1990) ). 

J 
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5.2 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 groMh -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. Ufe Expedancles 

The uncertainty of age at death affect the age profile of savings in mainly two 
ways. First, a change in the age at death-causing a 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 
(Champemowne (1969) ). On the other hand, if the agent is risk averse, a reduction in 
the risk oflife will induce himtoconsume 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 a risky asset. So an increase in the infant mortality rate, 
by increasing the riskiness of children as assets, will change the optimal portfolio of 
assets held by parents. In general, the net effect of infant mortality and life expectancy 
onthe ageprofileofsavingsis indeterminate.Empiricalstudies usinghouseholdsurvey 
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 changes in the old age and young age dependency 
ratios in order to study its impact on aggregate saving rate. This has not drawn much 
attention in the literature. 

An empirical issue regarding the subjective survival probabilities is raised by 
Hammermesh (1985). Recall from (2), an optimal life cycle consumption profde 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? 

Hammermesh ( 1 Q85) conducts a questionnaire survey on a sample of American 
economists on these issues. He fmds 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 consumptioa behaviour.(Hammermesh 
(1985,404-405)]. 

7. Polities Affecting Fertility and Savings: Social SeauilJ 

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 
force participation in reducing fertility rates, �littleisknowa about the effecmeness 
of introducing social security programs in reducing fertility and saving rates. 
Therefore, in this paper we will focus only on the social aeeurity. 

By tbc early eipties, 22de�lopedcountries ha\'eestablished full fledged social 
seauity prosrams and U less � countries ..._ established formal social 
security schemes, the majority of which cover oW a,e, invalidity and sllf'YMlrs 
benefits•. Dllfina the late SCMDties and early eighties, while in most de\oeloped 
countries, the percentage of government expenditures on social security was quite 
high, ranging from around 25 percent in Australia and U.l(, and atound 3.5perc:ent in 
theU.S.,Norway,ItalyandtheNetherlands,toaahighasmorethanSOperc:entinSpain, 
West Germany, Sweden. Whi1e IIIOit of the� do not ha\'e fonaaJ social security i 
programs, quite a few LDCs introduced fonnal social security propams although the 
coverage in molt �these countries arc DOl lUsh but significant. For instance, among 
the lower income countries, Sri Lanka and1bgospent respectiYelyt2.8aud 11 percent; 
among the middle income countries, Egypt, Costa Rica and Paraguay's expenditures 
amounted to 14, Z7 and 32 percent respectively and among the upper middle income 
countries,expenditures of Argentina, Mexico, Uruguay, YugOIIavia, Greece, Chile 
and Brazil, amounted to 30, 25, 54, 36, 33,45 and 36 respectively. Some of these figures, 
especially those in the middle and upper middle income countries, are very close to the 
figures in the developed countries; in some countries, when taken as a percentage of 

The U.S. Department of HealtJl, Educatioa alld Welfare, Social Security Administratioa, Social 
Security Progranu tluoupoat tile world, 1977, �mment Printing Office, Washington, D.C., 1977. 
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GNP, the figures turn out to be even larger than those of the DCs. It is also important to 
note that out of these 12 LDCs, 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, El Salvador, Ecuador, 
Nicaragua and 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 
countries also have high percentages of government expenditures on social security, 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, Parag\lay, Egypt etc. Interestingly, for all these countries, the fertility rates are 
predicted to be as low as 2 to 2.5 by the turn of this century. Although, the socialsecurity 
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 
relationship is complex both on theoretical and empirical grounds. First we sketch very 
briefly the theoretical debate on this linkage. 

Depending on the motives for savirig, 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 different income groups, a social security scheme may affect the 
saving rate of a national at least in four ways. F"rrst, the effects of asocial security scheme 
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 e� we will assume the life cycle motive. 

In thii 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 
during the working years will be reduced exactly by the amount of social security taxes. 
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 
its inception and when it is operating in full swing. Let us ftrst 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 oo 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 are imperfect, and households 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 l.DCs support this "old-age secusity hypothesis •. So, once a secial security 
system is introduced, it will interac:t with aggregate savinp in two ways: F'tnt, demand l 
for children as means of old-age support will decline, and hence it will inaease the ! 
investment in other assets, and hence willinaease individual savings. Second, decline I 
in fertility will tilt the age structure whida in turn wiD affect the asgregate savings rate. J 
The net effect is to be determined empirically. Raut (1985,1990,1992b) and Raut and ' 
Srinivasan (1990) thoreticaJJy investigate the general equilibrium effect ol social 
security program on population growth rate and capital accumulation. i 

Third, Feldstein (1974) extended the life cycle model of Modigliani and 1 
Brumberg in which he treated the � decision as endogeDOUS [more ; 
specifically labour supply in both pre-retirement and post-retirement periods as 
endogenous). He showed that "if the labour supply is fixed in both periods, the 
introduction of a Social Security program redUces personal saving even if there are � 
positive second period carniDp. Whea the labour supply in the second period is !. 
endogenous,socialsecuritybeacfitsreduccsec:ondperiodlaboursupplybut theeftect 
on savings is ambiguous•. 

' 
' · · J 

� no uncertainty in �e, �·capital markets, actuarial ta�:�'i 
settingbenefits,Kotlikoff(1979)Blinder,GontonandWJSe(1918)dcvelopedlifeqde t 
models with endogenous retirellient decisioas, they found that pension CO¥erage docs l 
not affect the. incentM to retire. On the other hand, Crawford and Ulien (1981), f 
Hubbard (1985) found that dropping one of these assumptions leads to the opposite 
result regarding early retirement. 

Fourth, to the extent that social sec:urity scheme redistn"butes income, it will 
affect aggregate household savings if the marginal propensity to save vary across 
income groups. 

• See for inltance, Bollen and Entwilal (1981), Gillap&yand NuFDt (1983), Ridker (1980) and Nugent 
(198S) for other references. 
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In sum, at the theoretical leYe� the effects of social security programs on 
aggregate household savings andgoverllDlent 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 1mderstand these interactions,an 
important issue, namely, bow social security can have an impact on personal savings 
through its effects on demand for children, bas 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 frameworkfoundthateffectofsocialsecurityonfertilityisgenerallynegative, 
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 household survey data. 

Feldstein extended the life cycle model by adding a social security wealth 
variable to Ando and ModigJiani's (1963) macro econometric specification of the life 
cycle model and employing it on agregatc U.S. time series data. The coeffeicient of 
the social security wealth variable in his formulation captured both the asset 
substitution effect and the inducement to retire cffec::t of the social security program. 
He found that the u�s. social 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'& result. 
Improved definitions of savings, social security wealth, changes in the time span of the 
data sets, and correction of

. 
the programming errors of Feldstein's qriginal 

computations of social security wealth, have not resolved the CODtroversy. [SC:e the 
following table, whichsummarizeatbcscfiDdiagi;)So, the relatioa.sbip between savings 
and the social security tax does Bot appear to be robust. More research on other 
countries particularly LDCs is called for. .. . , 

InowdiscussthestudiesthatexaminctheeffectofSocialsecurityonsaVingSUSing 
household survey data. A proper testing of the life cycle model uinghousehold sw:vey 
data and throwing light on the i&we 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 securities and real estate properties, 
education, health, sex, occupation that will make estimation of the expected age profalc 
of earnings for each individual possible. These data are simply hard to come by. 

The first, and the only major, cross sectional study in 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 component increased 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 fall to 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 t 
Macro time Series Studies on Social Security and Savings 

Authors 

Sarro (1978) 

Boskin and 
Robinsoo 
(1980) .. 

Darby (1979) 

Feldstein 
(1974) 

Feldstein 
(1979a) ; . • '  

' - "· .. , 

Feldstein 
(1980) 

teimer and 

Data Set 

Maao time Series 
1919-1940, 
1947-1974 

Macro time Series 
1929-1940, 1947-1974 

M�o�Series 
1929-1940, 
1947-197"'' e .  •. 
[Maao time Series 
1929-1940, 
1947-1971 .. . · .. ' 
:Macro time Setks: 
1929-194(f , .  { 

' . ' 
1947-1974' >o 1 • ·x :�. 

Maao time Series 
1930-1� 
1947-1m 
Macro�scnes · 

s���urity 

Grorc; Social Security wealth; 
bene tits per recipient times 
proportion of labour force 
covered 
Gross and net social security 
wealth; benefits per recipient 
times. ratio of covered workers 
to totallabour force. 
Gr:ossandnet security benefits 
per recipient times pr9portion 
of labour force eovered time5 
'pOpulation · OASI taxes 
Gross and net social security 
wealth . ' ' � 

.. . ."' . � . m J.  - .. 
G�s'ocill s&:urit}'weahh ,, . :0, ·· ;t;, : '  · .  ·- \ 

.:oiJ ,::'.lJ ).l.__.,s.J .�;:.::r�,rr:!�< , "l> --�. �, • ...-

Soclalseeuritywealth : '' · 
,, .i ·_.:�·:.. ,,; ,,.,1'.4  •. ·'t� :._.:_-;._ 

• - - :t 
10variants Of groSS; and · . ·' ·:.: � 

Lesnoy 1930-1940, . .  f . .  · 1l variants !let social : � '" . -: 
1947-1974on .. 
Feldstein and .. 
Leimer - Lesnoy . 
algorithms for post-
war periods 

MunneR(1974) Macro time series 
1900-1971 

Sourc.e : Break (1981, Table 2.5) 

security wealth based 
., . 

' . -·"':": 

Social security wealth 
Employee and employer 
taxes 

' . 
'- •  

Findings 

No effects . . .  

Significat 
negative 
effect 

Negative or 
zero 

-. .  '· . 
Significantly 
negative 
effect 

.. 
' 

Significandy 
negative · ' , . " 
effect .. " 

Significantly 
negative - :J·. 
effect 
No significant 
negative -
iCffccts 
Some signifi-
cance positive 
effects 

Support for 
extended life 
cycle model 
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\Vhile the studies of social security in developed countries focused on measuring 
its effects on private savings, the studies in the less developed countries mai nly focused 
on estimating the impact of social security coverage on fertility [Bollen and Entwisal 
( 1981),  Entwisal ( 1 980), Gillaspy and Nugent (1983)]. Empirical studies of social 
security in less developed countries should incorporate the interaction between 
fertility and saving at the household leve l;  and then compute the effect of social security 
on aggregate saving rate and population growth rate taking proper account of this 
interaction and its effect on age structure. 

TABLE 2 
Household Survey Studies on Social Security and Savings 

Authors Data Set Social Security Fmdings 
Variables 

Feldstein and Federal Reserve Board Net Social Security Significant nega-
Pellechio ( 1979) Survey of Fmancial 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, wealth increments 
aged45-59 

Accumu1atecf value of Negative effect 
employee & employer 
taxes paid per house-
hold 

Source : Break, ( 1981, Thble 2.5) 

8. ANew Approach to Evaluate Demograpblc Policies 

Summarizing our discussion so far, we propose a new strategy to empirically 
evaluate demographic policies. From the household sdney data one can estimate the 
age profile of earnings, saving and fertility rates, and then using the life tables one can 
compute the aggregate saving rate and PQPUiatioo size. Ally demographic policy that 
affects fertlity rate, life expctancy, and investment in quality of children will change the 
aggregate saving rate and population growth rate. � two agrcpte effects could 
indeed be compared to evaluate demographic policies. 

· 

]t should, however, be pointed out that changesmdift'erentdcmographicfactors 
will ha� different short -run and long run effects on the saving rate and these wi11 also 
depend upon whether such changes are transitory or permanent. For instance, a 
transitory inaease infertility rate wUl immediately[in the short run) increase the young 
age dependency ratio, aad thus wi11 reduce oatioa,al saving. In the next .bp generation, 
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however, the dependency ratio diminishes, and saving increases; in the thin 
generation the dependency ratio increases leaving no effect afterwards. However, fc 
a permanent increase in fertility, the first period effect is the same as above; secon1 
period saving is larger and old age dependency ratio smaller. Thus, the net effect o 
aggregate saving is ambtgUOus. 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-run -effects of any demographi 

policy. 

This strategy could also be used to check the consistency between the offici; 
data on asgregate saving rate and � rate predicted by our aggregation procedur· 
Similarly for the Jcvd of popuJatioa. This can also provide an alternative criterion f( 
testing the tife cyde hypothesis el saW.. 
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