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surrounds the issue for the reason that, wheresas on many issues economists can
legitimately assume that their contribution extends only to measuring impacts of policy
variables on total income and its distfibution, when policy may affzct the populatibn
size that assumption no longer holds. Th2 economic component of a society's welfare
is assumed to b2 related to income per cépita4 and its distribution; when population
is exogenously given, a policy which aff=cts total income affscts income per capita in

the same direction; whszn both econoinic variables and population are affectaed by a.

given level of techniques per capita income will be lower in a densely populated
country than in a less dzansely populated one., But technical progress can raise per
capita income in a densely populated country as readily as in a less densely populated
one, even though because of diminisning returns to capital thz rate or rise, ceteris
paribus, may bz somewhat slower. Niorecover, rapid population growth is not a bar, and
perhaps not even a hincrance, to rapid rise in per capita income. In recent decades,
the ratz of rise in per capita income has been as high in densely populated countries as
in less densely populated ones, ard in countries with rapid population growth as in
countries with slow porilatica growth,

Thase arz sorizwhat startling conclusions, 3Stated in starkest form, they seem
to say that while initial population density matters somewhat, the ratz of population
growth does not ratter et all, Is it really possible that thz “conventional wisdom” about
population is simply vircng? That the fear of the consequences of population growth is
based on an unesasy unconscicus alarm at an inexorable process, and not on rational
considerations " (,, ,ca)

"lvioreovar, ezonomic logic, if not the recent statistics, suggests that
population density doas make the task of increase in income somewhat more difficult,
Economic logic suggestis that, innovational energy and ingenuity and the rate of capital
formation being equal in two covntries, the rate of increase in the more densely pop-
ulatad country would ba expected to be lowar and therefore the "income gap" between
them would bz expected to incrzase indzfinitely. "

Hagen, incidcntally, presents a scatter graph (p. 268) which he feals "suggests
neither a positive nor a ncgative correlation between the growth of per capita output
and population growth," 2 few far-ouvtriders among these countries leave open the
possibility of a fairly significant negative correlation; much depends on how these
outriders are to be interpreted, (p. 270)

4 Or per ad)t equivalent or some related mzasure.
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policy, this is no longer necessarily true and a new and complicati-h;' problam enters
the analysis. 2mong countries with the saime per capita income ( and distribution) is
social welfara~-assuming that is the variablas to be maximized--greater the larger the
population? If the answer to this question is yes, and it would seecin logically that
it must be, then discussions of population policy cannot focus solely on income per
capita (and distribution). The objective function must also include population, i.e.
social welfare is a positive function of the welfare of each person so the more people
a country has at a given level of weliare, the higher is total social welfare.

Population policy raises,in a sense, a new problem of interpersonal comparisons;
one between peéple who now exist or who definitely will and others who Will or will
not exist according to the policy mzasures taken. And it underlines again the nead not
only for a cardinal utility concept ( a necessary but not sufficient condition to permit
any interpersonal comparisons) but also fbr a concept of zzaro level utility rather than just
cardinal mesasurement of utility changes (all that is necessary to permit the inter-
personal cor@arisons necessary in this context of policy measures which do not affact
population). |

Suppose, for example, that a population control policy prasents a country
with two alternatives, the second involving a lower population and higher income per
capita than the first. Clearly if in the first state, (abstracting from questions of
distribution) the average utility level is zercg but utility is a positive function of
income, the second state is superiar. Thz same would be true if averyone were at a

negativa utility leval in the first state, But the choice is more complex if utility is
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positive in both states. If social welfare () is a positive function of the welfare of
each individual-—wl to Wﬁ-—and the welfare of the ith individual is a positive
function of ci—k, vwhere ¢; 1s the consumption of the ith individual and k is
a consumption level at which utility is zero, then (a) it is always better to have more
people than less at a given ¢ level (¢ > K): (b) whether the social (total)
welfare derivable from a given national income is greater with more or less people
depends on whether the marginal utility of income is rising or falling in the relevant
range; if it is falling, welfare rises with population.

To summarize, if it may be assumed that the typical person in a society fotffiZ}i
AT

which population policy dceisions are being made has a positive level of utility, then'
the inclusion as arguments in the objective function of the welfare level of each
‘individual, and the presumption that social welfare is a positive function of the
welfare of each individual implies that social welfare depends both on average welfa:e
of the individuals and on the number of people. Income per capita is obviously an
inappropriate indicator of social welfare uncer such circumstances, and in fact the
typical situation might be represented (see Fipure 1) as involving a choice between
higher population and higher income per capita, and therefore necessitating indif-

ference curves betwecn these two variables to make the policy decision. A policy which

1At this point we for simplicity assume no interrelationships in consumption,
i.e., we assume thct ezch individual's utility is a function only of his own level of
consumption, and disrczard cuch cemplexitics as would result from consideration of
unequal distributiocn of incore.
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increasas both variables c}learly dominates a policy which does not, If ths per capita
income levzal below which utility is nagativz is indicated on the figure by K, the iso-
social welfare curves will have a negativz slope to the right of this point and a
positive slone to the left of it, as drawn here. In ths portion of tha figure to the right
of K, the -» "indiffzrence curves" or iso~welfare curves would be linzar if the marginal
product of income is constant and aqual for everyone, (or more specifically equal
betwzen existing population and naw population as one moves up and to the left along
the éurve): it would de convex down if marginal utility of income is increasing and
concave down in the opposite case. It may well be that the marginal utility has a more
complicatad form; in that case thz iso-welfare curves would havz a more complicated
form, >

2 do not pursue here these psycliological issues; thz only objective is to
note that the nature of the choice involved in population i:olicy is roughly speaking
that indicatad in Figure 1, and that in order to make tha decisions 'intelligently it is
clzarly necessary for someone to have his own subjective judgmeants with respect to the
nature of the iso-social welfarz curves.

It isv useful, before proceeding to narrower issues of population policy, to

categorize brieflv some of the major threads in the literature on this issue, in terms of

S This highly oversimplified and stylized version obviously does not take into
account any interactions among people in consumption; it might strike most people
as plausible to assume that with a very low population level something is lost from

.Simply_ Rot - havine .many peonle to Interact vith: this mav he true, althoush 1t must he
*homse ‘in mind, that the absence of econonies of seale in production should shot up
;\gdg%g'geasurei income %52 conita -itoelf - cconomies of scale in consumntion vrould
stili have to be allowed for.
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how they havz dealt with the issues *uzﬁ raised and in pér.tj;tular with (a) the need for
an implicit assuaption as to the leval of income at which, if a naw person is added to
the population, total social welfare is incresased, and (b) the cuestion.of whether
marginal utility of income for the representative person temds to he risine or falling.
issue here is somevhat #’in tc the .cuesticn..cf Yhather the memhers of..a.rielr coumtry have
responsibility for the welfare of mambers of poorer countries wihan 2. g, the latter wish
to migratz to thz richer countries and for iome rzason their so doing would lower the
welfare level of the current residents of those countries. Mmost economics pre=
supposes that the obligation of policymakars in a country is exclusively to maximize
the welfarz of the members of that country, but there is no particular moral or
philosophical basis for such a judginznt, It is rather one of conveniencs and adequate
description. of reality,

In ascending order of what might be callaed "completeness of framework" we
distinguish the following‘tYpes of discussion, none of them "wrong" ner se but some
potentially misleading if the conclusions are interpretad as being complete ones,
something author's frequently do imply.

1. ’Znalyses of the relationship between (a) sizs of population or its rate of
growth and (b) par capita income levels and/or the rate of growth of t’nét variable. This
sort of analysis is of course a neczassary component to aﬁ;r overall judgment on pop~
ulation policy, but it is important to remember that it is only a component and not the
full story. Thus the empirical studies of this relationship on ovér time or cross-

sectional basés ars important. Those which conclude that a negative correlation

betwean the two variables is per se a sufficient argument against population growth




are opean to criticisin,

2. The benafit cost studiss of population control, Per sz, of course, the
use of ben=zfit cost terminology is simply a way of describing the results, e
R *, and dozs not imply anything about the objective function used (i.e., how
the benefits and costs were measurzad). In fact howzver, inuch of this literature can be
catagorizad together since it has tended to use a specific implicit wanner of defining
penefits wliich is inconsistent with the above discussion., One tendzancy has been to
rafer to relative efizctiveness of investment in output increasing and in population |
reducing directions, wherz equal effeciiveness is defined by the achievement of a
given incomz par capita figure. 6 The use of such a criterion obviously biases the
results in‘favor of population control if the utility of the reprasentative person at the
average per capita income of the country in question is positive., It presumes that
total welfare is the same for two populations with the same per capita income, regard-
less of the total population.,

Other benefit cost analyses compare the present value of a person's expected
future contribution total output (his marginal production) with the present value of
his expected future consumption. The underlying welfare function is ambiguous, but
the focus seems frequently to be on the impact of the additional person on the welfare
of the rest (per se an implausible criterion as just discussed) or on the impact of that
person on the system's savings potential-also per se unsatisfactory.

3. Over life utility analysis of a country's existing population.7 This

6An example of this approach is Stephen Fnke, The Fconomic Aspects of
slowing Population Growth' Economic Journal, Vol. LXXVI, March 1966.

7Examples of‘this type of analysis include E. Phelps, op. cit.




analysis has clear advantages ovar boti the preceding catagories, the goal is an overall
appraisal of tiie situation; it permits, for example, taking into account the fact that
while childrzan inay lower per capita consumption and income in tiie short run they may
have over-liietine benefits for their parents associatad with ths increaées in the ratz of
return td capiial which the higher L/x ~ ratio implies; but the analysis does not deal
with coinparisons of welfare across different population sizes; it manages to hold
population size constant by appraising exclusively the welfarz of thz existing population
and focussing on what population growth rate is, for them, the optimal., It could be
argued=--and it would be a valid parallel with the nature of "national economics"--that
this is the r:levant question. But it is clzar that many of the peopls involved in the
discussion of nopulation feel that thza issue should not be so.‘circumscribed. 8 The
many discussions of the appropriatze leval of the social rate of discount--and a basic

(‘
component of this discussion is philosophical--cannot bs avoided.

8 This is not to deny that under certain special conditions it may be the case
that maximization of one g=n:ra*v’on or one group's income is consistent with maxi~
mization of another group's, and that it therafore becomes irrelevant what their r°latiV°
marginal utility of income is; but thess arz strikingly unlikely conditions.

® It is both a strength and a wezakness of some examples of this form of
analysis that children are treated as objects producing utility for the parents.
Failure to allow for this presuimably positive contribution to parental welfare is a
weakness in mucii of the other analysis (which implicity assuines it to be zero) but
the implicit assumption that the utility lsvzl of the childrzn is per s2 to be disregarded
obviously represants an incompletzness in the analysis, But, as in other types of
analysis, each of the approaches makes contributions to the overall question,
and the only danger is in assuming that any one can contribute the full answer.
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4., I complete analysis rust take. into account the total cardinal
utility or social welfare over time eorresponding to different combinations of population
size and income per capita at different points of time; the analysis inust make some
presumption about whether and where, in terms of consumption levels, the zero
utility level is reachad, and about the over time social rate of discount-=vhich is
necessarily aqual to the interest rate.

The banzfit cost analysis has focussed very much on comparisons of specific

other forms of investment,

population programs versus

PR

And, as e¥servid, one implicit value judgmeht in most benefit cost
analysis of population programs is that social welfare is a function exclusively of
income per capita and not of population size, a dubious presumption, and one almost
inconéistent with thz general presumption of economics that "pzople matter"; but this
strange assumption by no means precludes one's drawing weaful:results from this foria
of analysis, if only because it is usually fairly simple to make the adjustment which

the reader fzals necessary to such analysis to convert it to his own different framework,
A szcond adjustment typically necessary is for the féilure to assume any direct utility
derived by parents from childran. Finally, of course, such calculations do not go
beyond thz analysis in terms of income per capita to consider, for example, the long

run positive =ffects -':f';l';he current generation of high population growth leading to a

high rate of return to capital. The implicit presumption, one might say, is that if

income per capita can be moved to a higher level at a given point in time, that will

raise the probability that it will s#seiuentIy be higher for all age cohorts. 10

. ‘fﬁ In Enke, op.cit. parental utility from children was implicitly taken into
account whan ha indicatad that the effectiveness comparison h2 was making betweaen
investment 13 a population program and ‘: investment in dams, stecl plants, ste.,
pertained only to tha policy of aiding and permitting parents to limit families to the




Whan actual benefit calculations are made, necessary to compare with cost
figures or to génerate internal rates of return,)the frequent assumption is that the
. benefits arz composed of the present value of consumption "relzaszd" by not having
the child.m‘gv'-x heare the analysis goes beyond the childhood period, thz marginal

working

productivity of the person in the labor force for the rest of his/life may be discounted
and subtractad from the consumption costs. V hen the analysis is in the context of
a labor surplus economy, the difference between consumption and marginal productivity
may bé negative through the individual's whole life, so negative valus must therefore
be calculated, In the opposite cases a positive value would usually emerge; in noh-

10.2
labor surplus economies the discount rate becomes a key factor, Harvey Leibenstein,

benefit/
in criticizing some aspects of the/cost analysis, refers to the ambiguity and the

unsatisfactory naturec of thz welfarz analysis involved in assuming that avoiding
10.3
consumption is a benzfit to an economy. He argues that we cannot handle such

size they really prefer. In other words the marginal children to whom the calculation
refers implicitly produced negative utility for the parents. In relation to this goal of
maximizing incoime of the present generation, his ratios undersstiimate the average
productivity of ths population program. But the analysis was still not complete in the
sense mentioned =arlier,
“f

10 “i Sze Znke, op.cit.;... Note that it might not be appropriatz to both trzat this
as a benefit and to treat “"disutility of parznts avoided" as a benszfit, sincz presumably
the consumption the child would undsrtake is one of the daterminants of that parental
disutility wiich tha birth would avoid,

10.2 Note that the implicit weliare assumption in the analysis which compares
benefits (as defined by the consumption foregone of the individual) and costs is that
direct utility of the parson whose birth is prevented is either zero or irrelevant to the
consideration.

1n,3 . . .
Harvey Leibznstein, “Pitfalls in the Benzfit Costs Analysis of Birth
Prevention" Population Studies . . .
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ideas without initially having some social w.afare criteri on ih¥sh tncludes - ::Htla'rgn" as
such, as wzll as the consumption goods, as variables in the objective funcuon.m'&
He disapproves of the frequent failurs to distinguish in benefit cost analysis between
the 6th or 7th child, frequently unwanted by the family, and the first or second. To
the axtent that the issue is what the family's utility is from the child, it is satisfactorily
taken cate of in the Phelps type analysis of the present value of the over life income
or welfare stream of the existing generation. To the extent that, regardless of parental
utility, a society should presumably be interested in the income of a child who might be
born, it is not taken into account by the Phelp's analysis. Leibenstein notes also
“the mere fact that a birth is not wanted does not make it socially undesirable without
some initial criterion which leads to this conclusion, "

Leibznstein also disputes the implicit assumption that the prevented birth is of

1n.5
a person who, i{f born, would be a marginal worker  , especially since the effects of a

1d s In later dynamjc madels £nke defines the benefit in any year as "the
difference in GNP per head with and without birth control multiplied by tha population
with contraception, " (Presumably the studies referred to include S, Enke and R.G.Zind,
“The Effect of Fewer Births on Average Income”, Journal of Biosocial Science, No. 1,
1, January 1269, p. 4l and "Birth Control for Economic Davelopment", Scienge, May 16,
1969.) He notes that with these dynamic models, where for example the effect on
savings is taken into account, benefit cost ratios of 80 or so are not uncommon over
30 years.

In his reply, Leibenstein notes specifically that "the existing population must
be considered, as well as intra and intergenerational preferances. It is difficult to see
why there should be any special significance in maximizing GNP per head of the existing
population unlass we view all future additions to that population as slaves.” Adding
the money value of the psychic value of children does not patch up the situation. "It
seems to me that the entire analysis has to be carried out in terms of psychic values or
utilities and not in terms of the monetary value of the “psychic value” of children, "

Leibenstein presents a diagram (page 118) very similar to mine although his
context is the discussion of when the BC ratio will and will not favor a smaller pop~
ulation size.

. |
1725 Inid, p.165.
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planning program might fall much more readily on middle class workers than marginal

ones.l0 6 Leibenstein argues further, that the cost of acceptance and achleving a

prevented birth are very much understated in the analyses carried out thus far;
substitutability among techniques of population control is one factor leading to under-
estimates of the cost of acceptance. In his rejoinder, Enke suggests strongly that

it is the poorest who are in need of assistance if they are to use contraceptives,

so that any income redistribution is from the better off to the worse off.l0 -7

Even in térms of the level of

discussion corresponding to point (1) above, we are surprisingly in the dark. Few
empirical studies have tried to relate, either in a sophisticated econometric fashion
or otherwise, the rate of growth population and the rate of growth of product or its

8
distribution.lo’ Among the few which have attacked the problem directly is one by

10'6Correspondingly, a family planning program financed out of general taxes
could benefit the responsive moddle class families at the expense to some extent of
the poor.

10.7 g, Enke, "Leibenstein on the Benefits and Costs of Birth Control Programs'.

10.2 '
‘Simon Kuznets in a 1966 study, questioned the by then more or less

conventional wisdom that population growth deters economic development by pointing

out that an over time analysis of a cross section of 11 now developed countries did

not suggest this; with respect to the half century prior to World War I he observed no
relationship between the population growth rate and the rate of growth of income per
capita. (Simon Kuznets, ''Quantitative Aspects of Economic Growth of Nations, Part

I: Levels and Varitability of Rates of Growth', Economic Development and Cultural
Thange, Vol. 5, No. 1 (October 1956), p. 30. But it is not surprising (for a variety of
reasons) that there be no apparent relationship for the new developed countries.
Kuznet's analysis was partial since it did not distinguish countries according to their
original man/land ratios nor consider other possibly important factors. Since the
period in question witnessed substantial migration from the high population density
countries to the low ones, there are serious identification problems which mean that thes
data tell us little or nothing about the implications of population growth in the in-
dividual countries; other things were too far from being equal. Countreis with rapid
growth in income per capita both pulled migrants to them and generated little pressure
to keep family size down.

More recent evidence limited to the underdeveloped countreis, where migration
is not an important phenomenon are presumably more relevant. Easterlin (op. cit.)look-
ing at 37 countries in the period 1957-58 to 1963-64 found no relation between real per
capita income growth and rate of population growth. But a number of these countries
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trade
suffered considerable tarms of feilects during this period so that the rate of growth of

their per capita output and per capita income may have bzen substantially different; the
population hypotheses relate to output.

Visws as to the effects of population growth over the long sweep of history are
very disparate, not surprisingly in view of the limited information with which judgments
can be made. Hagen (£. 2. Hagen, "Population aid Zcenomic Growth, " American Economic
Review, June 1€5%, No. 45, p.310-27,), at the one extreme, arguess taat income induced
population growth has nowhere prevented even a moderate increase in aggregate income
from leading to an increase in incoms per capita. The present day relevance of such a
comment seems open to guestion, since it is doubiful tha* prior to tue 20th century
conditionsiwould have permitted the population grcwth rate to accelerate very fast even
in cases of fairly rapid growth cf incomz par capita; even in tha period 1900-World
War II the model rate of populaticn growth for peasant societies was only 0.5 to 1,0
percent; with a relatively rigid population growth rate Hagen's conclusion would bz
more or less a foregone one. Put this is not to say that the geins from a burst of growth
during one period might not bz wiped out if populaticn growth then accelerated and re~
tained that highar (but still not rapid) rate of growth ovar a lcager period of time.

At the other end of the spectrum Spengler {Joseph A, Spengler, "Demographic
Factors in garly wiodern Economizc Development, " Daedlus, Spring 1668, p.433.) implies
that the speedup in the rate cf ¢crovrth of income per cariia in VWestern Europe in the early
modern period may hava beaen tha result of the relztivelr lows birth rate which followed
on the development of a patternn of latar marriage there (sometime between the 14th and

17th centuries) than that found in Ezstern Eurene or cutside Eurone, It appears that
" VWaeastern Europzan birth ratzs -vare rarely cvar 38 even bofora the spread cf birth control,
Higher birth ratss in other recions guch as Asia ba*vezn 1650 and 1900, did not imply a
faster population growth then in Burcne, but rather higher birth and death rates and
therefore higher dependency rates,

Perhars more work has kzcn placed on znalyning the impact of economic develop=
ment on population grow: thon vics versa, 'E.’-ﬁ.e fe<t that bcth relations may be rather
strong creates & cevere idantification problem, ne recent attempt to relzte socio-
economic development to pcpulatica growth is thot of Irma Adelman. (Trma Adelman,

"An Econometric An~lysis of Po:?s.z.!.ction CGrowch, " lmer:‘ san _Economic Review, Vol. LIII,
June 1963, p.314.) This croes counimy oruds ez ese s e b*"'th ra .es to incoma,
level of indust::

ion, and populztinn density; I :c...:tc ge conotitic L::: .‘ ratas to income, rate oi
change, industrialization. e=nd hezlth, Tha muvitinle recrassicns indicate that age
specific birth rates tend o vaory Cizzotly with per ¢unitz income in the long run, neg-
atively with the sociceconscmiz nhencinana assczinted with the L"oamzat'c‘n process and
with echanon or.d neg“*" ﬁ‘y vrith pop::l"’!c 1 de "'t' Doa*q rates bear a negative

' Y
Yimakimn [n Totader)
lizztion {zeno

and with health care. Puit'-ng these rasulis togeh tue author concludes that the in-
fluence of socioeccaomic varizbles on tne demograrhiz features of a society is much

smaller than the affect c¢f pooulation growrh unon econemic develeoment; thus one would
not expect populaticn incrzass fo vrips ovt gains frem increased income per capital. Un-
fortunately it mucst be bomne n mind that the cross country informaticn on which any such

study is based is s®ill quite roogh,




=154

Kuznets, 1 iz found a positive rank corrzlation between population growth and
aconomic growth among 21 éountries of Asia and Africa (excluding the more developed
countries of Israel and South Africa), among 19 countries of Latin America, and among
the 40 countrizss treated as a single group. The correlations ars not statistically
significant, but Hagen considars that the absence of negative correlation is sighiﬁcant.
(Here it must be ascertained whether Kuznets used total income or par capita terms).

Vi hile empirical reszarch may eventually throw new light on the relationships, the
number of other factors affecting output growth and distribution is impressive and it
would be optimistic to assume that they could all be appropriately allowed for in a
statistical analysis. At present the empirical studies on the relationship still suffer
too. many such nroblems to furnish convincing conclusions on the nature of the pop-
ulation growth=-economic performance links. Correspondingly, careful theorizing, and
empirical work which throws light on specific (possible) links in the chains of causation
betweean demographic and economic variablzas may bz uszaful,

In this paper we effect a simple (perhaps superficial) classification of the ways
in which population growth would be 2xpected to affect growth of output, distribution of
income, and zmploymeant in three familiar economic models, i.e., the neoclassical
‘model {defined heare to refer to a modél with perfect factor and product markets and the

resulting absence of unemployment)lz, the Keynesian model, and the labor surplus

wnh

11 simon Kuznets, "Population and Economic Growth", Procezdings of the
American Philosophical Society, No. 3, (June 1967}, p.170,

12 At various points in the discussion we note how thzs results are affected
by market imperfactions (monopoly, etc.) of the type which do not prevent market
clearing; "Keynesian" type imperfections which lead to involuntary unemployment are
d=alt with ssparately. '




model. The discussion of the first two is in part designed to lead up to the labor
surplus casz, since that mode! or someathing akin to it appearé relevant for many
underdeveloped countries {especially somz of the densely populated ones). In the
context of sach model static and dynamic implications of population growth13 are
distinguished. Finally, summary comments are made on the state of empirical knowledge
with respect to the relevant coefficients,

' Most_ of the discussion is, therefore, at the level of No.l above, i.e., simply

try1n§ to appraise the relationship between population growth and income per capita 13.5

I3 i indy be assumed that thz once familiar concept of the "optimum population
is not now considered very relevant in discussions of the population question in under-
developed countries; the rate of population growth appears to have substantially more
relevance than the absolute population. The optimum population concept is a static
one; objections to and limitations of this and related concepts are wzll presented in
United Nations, Determinants and Consequences of Population Trends, New York:
United Nations, 153, pp.233-38.

Although the "optimum population" theory in its simplest version is not very
relevant--it essentially assumed that capital and technology were fixed--the basic idza
of the possibility of increasing returns to scale must not be neglected. A handy
synthesis of this concept and the possible relationships between rate of growth of
population and of capital i{s presented by Ohlin. (Goran Ohlin, Population Control and
Economic Development, Development Center of the Organization for Economic Cooperation
and Development, Paris 1967, p.6l.) (He does not, however, analyze in detail the
determinants of this relationship. )

One suggested index of overpopulation, though not necessarily a measure of the
negative effects of overpopulation, is the total dependency ratio, i.e., numbar of people
under 20 and over 65 relative to the number of people of 20-64 years, It is suggested by
David R. Kamerschan, ("On An Oparational Index of Overpopulation", Economic Degvelop-
ment and Cultural Change, January 1965, p,.169) that a country is overpopulated if this
ratio is greater than 100. Kamerschan's position seams to represent an invalid line of
thought: that because the variablz suggested may be correlated with overpopulation as
appropriately definad in some more basic sense, it is a good one to use. This latter
contention could, of course, have interest, but needs to be demonstratad before such a
rule of thumb approach should be taken. t

13.5 One of the carlier quantifiers of the implications of population growth was
Stephen Enke, e.g., "The Economic Aspects of Slowing Population Growth, " Economic
Journal, March 1966. '
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and its distribution. It could bz quickly broadened to include the implications of
total population : . A
The relevance of the direct utility deriving

-

from childrz=n is taken into account and discussed.

A. (1) Demographic and Economic Variables in the Neoclassical lviodel: Static Apalysis

Since in the neoclassical model with freely working markets therz is nd
unemploymant problem, the economic variables of primary interest are per capita income
and distribution of income. If constant or decreasing returns to scalzs pravail, then
decreasing marginal productivity of each factor characterizes the equilibrium state for a
firm, an industry, or the economy as a whole; under such conditions a higher pop-
ulation would, at a given point in timz, imply a lower average income per capita since
it would imply a lower "other factors/labor" ratio. 14 Increasing marginal productivity
of labor far the aconomy can only occur when there are increasing returns to scale
(except under thz rather implausible circumstance where the marginal productivity of

some othar factor is negative); they are consistent with a purely competitive system

1% The frequently mentioned relationship between adequate consumption levels
and the productivity of labor is formally rather similar to the existence of decreasing
returns to scale; i.e. an increase in the labor force provokes, along with whatever
decrease in the marginal productivity of labor would occur if the labor quality were
exogenously fixed, a further decrease associated with the decreased consumption which
results from the direct decrease in inarginal productivity and presumably in wages. It
would be possible, as a first approximation, to take this factor into account in the

_definition of tha production function; since the stock of capital and labor determine the
total output the corresponding consumption levels may be implicit~--assuming a
specified pattern of distribution; ths quality of labor is thus implicit also. Tha
possibility of such a simple definition of the situation are limited by the need for the
specific income distribution assumptions.

For discussions of this consumption-production relationship see Harvey
Leibenstem Economic Backwardness and Economic Growth, New York, 1957; Paul
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.

only if the zconomies of scale are sxternal to the firms; otharwise thzay would imply

widespread monopoly.#The above discussion abstracts from the quastion of whether

"income per capita" is an appropriate measure of welfare. In fact an important

weakness is its failure to reflect thz present value of future and past streams; assuming,
as seems fairly plausible, that a society's objective function involves maximization

of the discounted future welfare streams of individuals | it is possible for income per

capita to be higher at each point of time in one system but for each individual's over

Wonnacott, “"Disguised and Overt Unamployment in Undardeveloped Sconomies,
Cuarterly Journal of Economics, Nay 1562; Edgar O. Edwards, '"\vork Effort, Investible
Surplus and the Inferiority of Co*npetmon " Southern cconomic Journal, Vol, XXXVIII,

No. 2, Octobar 1S71.

Another possibly important consideration brushed over in such a simple
analysis is the fact that a high kirth rate has the effect of reducing feminine partici-
pation in the labor force; the extent of this effect dspzsnds on the sconomic structure,
and whether continuity of job is particularly important eithar for recasons of productivity
or for more artificial ones.

Still another qualification rzlates to the fact that tha rate of population growth
may affect the distribution of investment as well as the total., Where certain social
expenditures tend to be given first pricrity a government may have more investment
flexibility when fertility is nct so high, particularly important if the rate of return is
higher on other forms of investment than ones such as education, On the other hand, of
course, educational expenditures may be more distribution equalizing than many others.
But if lower fertility permits a higher proportion of children to go to school, likely both
because on thz private side individuals can afford to send morz children to school, and
on the public side bacause thz investment does not have to be stretchad so far, the
advantage lies in any case with the low population grcwwth situation,

15 The question of returns to scale in an economic system as a whole has
been long discussed but little quantified., It does appear that econoinies are likely at
the industry level viherever rnacinl lebor and divicion of labor arz important, or
indivisibility marks the production process. Sorme of these economies may be reopened
via specialization in certain industries cum international trade, and more could be if
there were not substan*izl barriers to trade., PBut, on balance, it ssems conceivable
that a small country may still be in the stage of increasing returns to scale. It is much
less likely that tha conditions of increasing marginal productivity of labor of economy
will be fulfilled,
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life income {wezlfarz) to be higher in an other, Phelps, using the broader and prasumably
more appropriate concept of income, comes to the conclusion that thars is no general

theorical prasumptions that population gréwth should lower welfare, (Edmund S.

Phalps, "Population Increase", The Canadian Journal of Economics, August 1868, p. 497.)
Hz notes that if two golden age growth patterns are compared, one 1nvolvihg more

rapid population growth than the other, the rate of interest (rate of return to capital) will
be higher in the case of more rapid growt’n', implying that the typical individual would
receive less wages than in the alternative case, but during his dissaving years would
earn a higher rate of interest on his accunmulated capital. He concludes that, if it be
assumed that the direct positive effect of the last child in a given family (i.e., the
marginal direct enjoyment =ffect) is esqual to thée marginal cost of that child, then the
overéll effect of more rapid population growth is positive, zero, or negative according
to whether the rate of interest is smaller than, equal to, or largesr than the populatibn
growth rate, assuming throughout that the com.parison is between golden age states.

In other words, this factor price effect of faster population growth, taken alone, reduces
lifetime parental utility if and only if the capital intensity of tha economy is smaller
than the golden rule capital intensity.

Though it is highly unlikely that the set of conditions which would imply a
neutral or positive welfare effect of population growth be fulfilled in L, D C.'s, itis
certainly necessary, in order to come to valid conclusions on the issue, to‘take
account of the direct utility effect of children (often neglected) and of the advantage
(other things being equal) attaching to the higher rate of return to capital caused by

the population growth. The fact that current per capita productivity is lowered by a
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larg=r population does not imply that an individual's lifetime consumption need decling,
since if h= takas advantage of the higher interest rate by rediracting more of his
consumption to the future, the formar (negative) effect could conceivably be overcome. 16
This useful catagorization of the zifects of population growth into direct and indirecct

(via the impact on factor prices) provides the framework for the next paragraphs.

The Welfare Effect of (Population-Growth Stimulated) Changes in Factor Prices

If the representative family in underdevelaped countries has more children
than would equate marginal diract social beneﬁt with marginal diract social cost, this
implies that the indirect effect o’h welfare via the factor price ratio would have to be
discretely positive to provide an ovarall argument in favor of rapid population growth,
‘But underdeveloped countries are far from a golden age state with a golden rule capital
intensity and population growth equal to the interest rate; the indirect effect would be
clearly negative in a couptry with a population growth at 3 percent and a rate of retumn
to capital somaswhere between 10 and 30 parcent., As always, othar external
diseconomies associated with the existence of factors in fixed supply {living space,
atc. ) and thz positive implications of .any increasing returns to scale of economy must
be allowed for as well but it seems highly unlikely that they would be sufficient to
offset both a negative "direct" effect (as defined above) and a negative indirect effect,

In any case the issue is ﬁot closed by this highly abstract analysis; the
assumptions of perfact foresight savings exclusively designed for subsequant running

down, etc. ar: not convincing as a “full story". In the "dynamic" discussion below

1%phelps notes also the nzed to considar “true externalitizs" associated with
shortage of living space, ete., i.2. with the fixed supply of some factors.
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of some aspects of tha population question, more general savings functions ars
considered, and their implications for the question at hand drawn out.

Some Direct Effects of Population Growth on Welfare

In many underdeveloped countriss it seems clear that actual family size is
above @dittrtifamily size/ in other words that the "direct" effect of tha marginal
child is negative, 17 This is suggested, among other things, by the extensive use of
'contraceptive devices when they become available, the high levels of induced
abortions, and the "masked infanticide" (daliberately allowing an unwanted child to die
when he bescomes sick)ls, and the outright statements of women that they have more
children than dasired. 18 Provoked abortion rises with urbanization, presumably because
the disadvantages of a larger family size ara more obvious, the children being at home

. . , . , e, 20
more, creating housing congestion, and being a bigger economic burden. These

17 See, for example, Ronald Frezdman, “Norms for Family 3ize in Under-
developed Areas, " Proceeding cf the Roval Society, B, Vol.159,1563, p.222.

Doctors also point to a related but more unconscious effect, attributed to
‘the (usually subconscious) wish on the part of mothers that their younger children will
die, an effect which shows up in much higher infant mortality rates for later children
than for earlizr ones, See Dr, Benjamin Viel, "The Social Consequence of Population
Growth", Population Reference Pureau, No, 30, October 1968,

s his response was frequent in the CELADE surveys in several Latin
American capitals, e.g. Rafael Prieto Duran and Roberto Cuca Tolosa, Analiais dz la
Encuesta de Fecundjdad _TInforwe Preliminar » Cuadros Estadisticos,Centro de
Estydios Sobrz el pesarrollo Ezonomico (Universidad de Los Andes ), Bogota, Sept.
1965. It is interasting to no*=s that even in the United States at present it has been
estimated that 13 to 18 percent of all births are unwantad, 3ee J.J. Spengler, "Economic -
Growth in a Stationary Population, " Population Reference Bureau Selection No. 38,
Population Reference Bureau Inc., Washington, D.C., July 1971,

20

Sez ibid, Celade's studies in seven cities of Latin America indicated
abortion rates and the percenizge of women using contraceptives; in Colombia the rate
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various manifestations of family size grezater than desired occur primarily in the lowar
income groups. The hospital cases resulting from illegal abortions are primarily in the

lower social economic classes. 21

Masked infanticide follows the same pattem, In
gzneral it is true that upper income groups match desires to reality batter than the
lower incoine groups.

Thare are other reasons to question the assumption that direct social benefits
and direct social costs of a family's last child are typically equal, W hen society
provides certain social services like éducation, free or at subsidized rates, the family
calculus does not take into account these social costs, (See, for exaxhple, Harold J.
Bamett, "Population Problems=-Myths and Realities”, Economic Development and
Cultural Change, Vol.19, No.4, July 1571).

Along different lines, it may be pointed out that one of the benefits of children
is the "security affect" they provide--assuring one's old age, This is an unquestioned
beanefit but the fact that it can be relatively easily and successfully substituted for by
old age welfare schemes implies that under slightly different "rulos of the game”

families would choose smaller family sizes. And the "benafits” in question are not

of
really contributions . the children, but rather unfortunate problems which their presence

of induced abortion was 16 per 100 pregnancies in Bogota, 20 or more in other cities,
and about 8 in rural communities, It may be presumed that any bias in these figures
would be downward, The existence of abortion (which prevents the birth of unwanted
children) is of course not a proof that unwanted children are born., But given the
surrounding evidence, the best guess is that the abortions are matched but many more
unwanted births not so prevented,

21 Abortion is resorted to primarily by married women, much less so by single
women. It is more frequent among women with primary or no education than those at the
secondary lavel.
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may prevent. The something which substitutes for quantity of children may be
quality of children; statistical evidence of this phenomenon has beeﬁ adduced by
De'l‘ray._22

The fact that the marginal direct private effects of children are frequéntly
negative obviously calls for policies to facilitate control of family size and thet¥. fact
that desired family size is sensitive to the supply conditions of substitutes implies
that these conditions should normally be manipulated, and that in the general policy
approach to population, desired size should not be treated as an exogenous variable.
Some theoretical considerations suggest that rapid population growth worsens the
distribution of income but the issue is not clearcut (see bslow), The proposition is
unfortunately particularly difficult to test empirically, both because of the usual
(serious) identification problems involved and also becausa the impact would not be
expected to be quick, but rather to build up over a substantial pericd of time. On the
first count, it is clear, for example, that low population growth accompanies higher

income levels and that improvements in distribution do tooZ3, but that these improvements

€% Dennis DeTray, paper presentad at The Economic Growth Center, Yale
University, February 1972,

23Ccm’croversy still surrounds this issue, with a numbor of observers doubting
that, when all appropriate factors are taken into account, there has bean significant
improvement in income distribution in the developzad countries. That the personal
distribution of income generatad in the current production process has improved is
little questioned, but it has been argued that the more relevant family distribution has
improved less and that when income from asset appreciation is taken into account the
improvement #g still less, An example of this sort of critique of the gencrally accepted
figures is Richard ivi. Titmuss, Income Distribution and Social Change, London, George
Allen and Unwin Ltd., 1962,




~24-

may be explained by factors unrelated to demographic devealopments. On the second,
rapid population growth at one point of timz would not be expectad to affect income
distribution until say 20 or so years later. Since differencszs in the rate of population
grov}th were l2ss in the developing world of 20 or 30 years ago than they are now,
the small range of that independent variabls would make statistical analysis very
difficult, 24 |

As suggested above, the relationship betwezn population growth and income
distribution cannot be simply analyzad from a theoratical viewpoint, among other reasons
because it involves specification of the distribution of the capital stock among two
populations of different size. Referring to the smaller population (which rasults from
slower growth) as S and the larger one as L, and assuming (a) both labor and capital are
homogeneous (b) constant returns to scale and (¢) the same total capital stock in both
cases, Table I summarizes some of the interesting possibilities, Thz effect of a larger
labor forcze is to decrease average product of labor and incrzase that of capital, With
elasticity of substitution equal to one it implies a bettar distribution of income whenaver
that of capital is better; 2Qm'ith elasticity greater than one, a population increase
improves income distribution if canital distribution is unchanged or even somewhat
more concentrated; with elasticity cf substitution less than one, ths larger population

implies a worsened distribution, unless capital dis*ribution is better by some threshold

2% 1t might be of interest to analyse the income distribution of different age
cohorts as a function of the rate of population growth at the time each was entering
the labor force, but the resul'ts would be difficult to interpret.

The top X% of the population has the same percent of income as before,
for any X.
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amount, In short, thz =lasticity of factor substitutions in th2 aggragata production
function is a key variable, so the smpirical esvidenca of; it is important; a second key
variable is thevrelationship betwa2n rate of population growth and tha distribution of
capital, Bz=forz turning to these questidns, however, it is worthwhile referring to

the extensive benazfit cost literaturs rzfarring to population programs with a view to seaing

what relation it bears to the above discussion.,

A2 g

Whow- .

Empirical Evidence on the Elasticity of Factor Substitution

Once again, while there have been innumerable studies estimating cross
country, one country, one industry, etc., production functions with corresponding
deductions about the elasticity of substitution, most of these are, for one reason or
another, not directly applicable to the issue at hand, though taken together they at
least provide some guidelines. Empirical estimates of substitution elasticities are
cross section, time series, or some combination. In all cases it is exceedingly
difficult to know what marginal rate of substitution, if any, is really being measured.
In cross secti§n studies, problems are least when a homogeneous product is considered,
but it is necessary to assume that (a) each firm faces thé same production‘function and
(b) the observed différences in factor proportions are due to factor market imperfections
(i.e. different factor prices facing the different firms). It in fact the production
functions were different from each firm, the true average elasticity of factor sub-
stitution (this variable would presumably vary across firms) might bear no relation to

the observed one--it could be much higher or much lower. While careful statistical
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analysis can give hints as to what is really being measured, so that the seriousness
of this problein should perhaps not be exaggerated, neither should it be disregarded.

Within a given economy, the seriousness of this "identification" problem is
aggravated when the estimation refers to many products. Relatively few analyses
implicitly assume the same production function for entirely different industries, but most
. involve some dagree of product homogeneity.

In cross country studies it is more plausible to assume that the different
factor proportions of the different observations are ;'generated " by different factof
price ratios, but the validity of the assumption of the same production function is much
more dubious. (For a discussion of this point sez Richard R, Nalson, "A Diffusion

Model of International Productivity Differences in Manufacturing Industry, " American

Economic Reviaw, Vol.LVII, No. 5, Part I, Dzcember 1968.)

Over time studies face thz difficult task of soz'ﬁng out non-neutral technical
change and the response of factor proportions to factor prices. Many studies have
failed to introducz independant evidence on changing factor prices, further reducing the
level of confidancz which can be placed in them,

In short, no obvious methodology can provide a reasonablz level of conﬁdence
in the absence of good independent evidznce on the nature of production functions,
interfirm diffarenczs, factor markets, technological change, etc.

Rate of Population Growth and the Distribution of Capital

It is usually assumed that a fast population growth implies greater inequaltty

in the distribution of capital, since the ovearall rate of population growth basically
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reflects that of the lower income groups. This view could ba oversimplified, however,
and a careful analysis of the relation is called for, To pradict the =ffect of population
growth on family or personal income distribution, (the recal issue of interest) it is n\ecassary
to know not only how functional distribution is affected but also (a) whether and how
the vegetative ratz of population increase is related to income levely, (b) to the extent
that some of the population increase comzas from families with capital, in what pro-
portions this capital is divided up among the expanding family,.33and (c) whather people
who sarn income from capital also participatz in the labor force and if so how their labor
service diffars (if it does) from that of the proletariat, Probably asuilanpsible a combination
of assumptions “ss %@ny~ in the prediction of the income distribution irpact of fast
population growth would be an zlasticity of substitution in the neighborhood of 0.5 -

34 3

1.0  and a lzss equal distribution of wealth the larger the population. 3 Given

93 As a plausible description of an historical process, therz seems littie use
in assuming that wealth will be distributad to anyone but the heairs of the wealthy.

34 Armong the studies of intzrest in this connection the following may be
cited, ...

The purpose of this simple comparative static analysis is to compare two
(or more) populations which could exist at some future time, according to demographic
events in the interim period. “ve abstract from the fact that other conditions than the
size of the population might be expectad to differ at that future date, and attempt to
isolate the effect of population size differences ceteris paribus. A more complete
analysis would take into account, for example, the fact that lower income groups
usually have more children and even larger completad families; this would suggest
that the larger populations would correspond to less equal wealth distributions,
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constant returns to scale, this would imply (as indicated in Tablz 1) that the faster

population growth would lead to a more concentrated distribution of income. Since

distribution depends only on tha marginai rates of factor substitution (and not on their

average productivity levels), cases where the marginal productivity of labor is rising

in the relevant range do not differ in this respect from the constant returns to scale

case as long as tha production function is homogeneous of any degrez; in these cases

(homogeneous of degrze greatar than»one) the =ffect of a given percent difference in the

lébor force on ralative factor incomes is the same as with constant returns to scals; total

output does, of course differ according to tae degree of the function, Only if the ratio

i\/IPL/l\/IPk (marginal productivity of labor to marginal productivity of capital) rises as

the labor force increases can the labor share be an incrzasing function of population, 36
Tha, strongest disequalizing effect of larger population on capital distribution

would occur when a laboring class with no capital generates all of the population

increase; givan the expectad result that wages fall, the redistribution is likely to bs

quite negative. 2t the other (unlikely) extreme, if the group which derives most of its

3% If thare are constant returns to scale and MP_ is higher the greater the
labor forczs in the relevant range, then average incomes p'ell'capita will ‘be a datrezasing
function of population but distribution will be bettar the larger the population (since
income per unit of capital is a sharply decreasing function of population.) It{is
impossible for the nroduction function to have constant returns in all factor combinations,
since it is non homogeneous. But thzare could bz constant retums for a particular
factor proportion, If there are increasing rsturns to scale and MPL/ NP, is a positive
function of L in the relevant range, then the population increcase can both increase
income per capita and improve its distribution. This combination of circumstances
sounds rather unlikely. A final possibility is that MPL/MPk is an increasing function
of L, but not a sufficiently positive function to imply a rising MP_, given the returns to
scale characteristic of the production function. Then a larger pog'txlation could imply a
lower average wage (and a fortiori, a lower average income) but a bettar distribution.
This somewhat quixotic case can probably also be dropped as of little interest.
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income from capital generated all of the population increase, and also divided the
capital evenly among the new larger capitalist group then as long as the capital share

7, and left unchanged

does not rise the distribution would be made mores even at the topa
A

at the bottom, 98 Note

that if capitalists did not earn labor income, population growth would not lead to any

increase in the labor force, nor change the wage rate nor total income. It would lead

to a lower average income and a hettar distribution.

More likely than non-participation of capitalists in the labor force is the
non~homogencity of their labor service with that of the laboring class. It is useful to
think of the differant types of labor in the real world ith differences being due to
education level, basic skill, experience, etc.) as different factors; this framework
permits a variety of assumptions as totheir substitutionability or complementarity with

30
each other.

> Specifically, for some X (perhaps small) the share of total income accruing

to the top X percent would fall.

38 Specifically, the share of total income accruing to any Y% who had no
capital would be unchanged=--as long as the labor share was unchanged.

[o] .
The alternative is to lump human capital together with physical capital, and
assume perforce that capital and labor are complimentary factors., In this context, a
capitalist who works contributes one unit to the total supply of labor; in this framework
one would conclude that an increase in the number of capitalists, all having some job,
with the total amount of physical plus human capital held constant, would lower the
wage rate.

Clearly the "different factors" approach is the better one, since it allows more
flexibility of assumptions about substitutability and complementarity. The issue is
whether information requirements and needs for more complicated production function
specification permit th2 approach.
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The existence of three factors increase¢ the range of possible results if the
elasticities of substitution are different from one. 40 For example, wages could be an
increasing function of the capitalist population and of the corresponding supply of
"skilled" labor, if unskilled labor had a complementarity relation with both physical
and human capital, such that when the ratio between human and physical capital rises
the marginal productivity of unskilled labor also rises.

While no general prediction as to the net effect of population growth on
income distribution can be made, a negative effect seams more likely than a positive
one. In underdeveloped countries all income groups are normally more than self-
sustaining population-wise, but, as observed above,growth is likely to be faster in the
lower income groups. Usually there is some division of capital among the children of
a wealthy person, but not necessarily a very esqual one,

Thus, unless unskilled labor is a substitute for the two forms of capital~=and
there seems little evidence to support this possibility --population growth may be
expected to worsen distribution. This worsening will be faster (a) the greater the
difference in rate of population growth by income level, (b) the less equally the
capitalists divide their wealth among offépring, and (c) the more complementary is
unskilled labor with each of. physical capital and skilled labor, Vvorsening can only be
avoided if either (a) unskilled labor is a perfect or almost perfect substitute for the other
factors, and capital distribution is not a significantly negative function of population

size or (b) unskilled labor is not a very close substitute for the other factors but capital

S

_ 40 High cross elasticities are more frequent the more factors are separately
specified.
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distribution is more equal the larger the population. If a large population somehow

generated a preference for that form of capital {as between physical and human) which
{s more complementary with unskilled labor than the other)an improvement could also
result,

A (ii) Neoclassical Model: Dynamic Analysis

The above comparative statics analysis involves the economic implications of
different levels of population, all other things being equal; its results could only be
directly relevant in the case of a once and for all increase in popﬁlation, given
constant arhounts of other factors. But the comparative statics quesfion "how would
income and its distribution differ if the country had a larger population, but the amount
of capital and the technological possibilities were the same? n4l is a hypothetical one
with no dynamic or over-;time element; almost by definition it cannot be directly
relevant in any economic system. When a policy is effected which makes the rate of
population growth lower than it would otherwise have been, it only gradually causes
the actual population to diverge from what it would otherwise have been, and in the
process it alters other demographic variables such as the age structure and the
dependency ratio. Thus measurement of the policy's effects involves comparing

t4

42,43
incomes over time (theoretically over all future time) rather than simply at one

%1 1n asking this question above it was implicitly assumed that the labor force
differed between any two cases by the same percent as population, and more generally
that the two populations were identical in the distribution of all characteristics like
age, sex, training, etc; they differed only in size.

42 Evaluation of the benefits of any policy which has effects over more than
one point of time technically requires this treatment. But where the effect is constant
over time, it may not be necessary to introduce time into the analysis.

4
3 An interesting and different form of dynamic analysis involves comparisons
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specific future date,

A second sense in which comparative statics analysis is unsatisfactory is its
fatlure to allow for the fact that demographic variables may be determinants of the
growth paths of other inputs. It is plausible to hypothesize that population growth
affects savings rates and thus the capital stdck; the rate of technological change
depends on the amount of research and development expenditures, and is in this way
likely to be related to savings--it is one form of investment.

D88 Y fuet the rate and the nature of technological change could be related
to the rate of population growth,though it is not obvious exactly how,

In drawing out some of these dynamic questions, we will consider the possibly
special characteristics of what may be called the "transition period” i,e. the period |
after a change in the rate of population growth and before the various demographic
variables (like age structure) have moved to the new long run equilibrium states
corresponding to the new growth rate (See the discussion, p. ). Before doing so,
however, it is useful to begin with a comparison (not far removed from the comparative
statics one) of the over time income patterns in two systems where different (constant)
population growth rates prevail and which have the same rates of technological change
and of savings (implying that both are independent of the population growth rate over

the relevant range). Suppose that previous growth paths have brought both economies to

between alternative rates of population growth--each maintained over a long period==in
terms of their impacts on growth of income per capita and its distribution. The question
is different from that involving the effect on the path of the income variables of a
change--either at a given point of time or occurring gradually over a period of time-~from
one rate of population growth to another, It tends to be simpler than the analysis of
interest here, so will be used as a first step in the discussion below.
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the séme factor proportions, and that one has a population and labor force growing
at X% (say 3%) per year and the other at Y% (say 0%). (Past capital/labor ratios must
have been different for them to be equal at present.) Then, under most assumptions
about the production function, income per capita will grow faster in the second economy,
and distribution will be more even; the exceptions parallel those discussed in the
comparative statics context, e.g., where there are strongly increasing returns to
scale, incoine per capita may grow faster in the first economy, and where the production
function is non-homogeneous with MPL/ MPk an increasing function of the input of labor
distribution may be better in it, etc., (See the discussion above, p. .) With a
linear homogenecous production function the difference in growth rate of average income
is less than ¥-Y and depends on the elasticity of substitution between the two factors,
If the only source of increasing income per capita is an increase in capital/labor ratio
(i.e. there is no technological change) then with infinite elasticity of substitution the
difference in the two income per capita growth rates would be (X-Y)* il“;k where the

4
units of labor and capital are each defined as having a marginal productivity of one. 4

44 Thus, a 1% increase in the labor force leads to an increase in income of
( —:_LK—) percent, i,e., a percent increase equal to the ratio of units of labor to units of
lagor and capital combined, the term representing the elasticity of output with
respect to labor and the labor share,

Note that for this particular case the conclusion that income per capita grows
more slowly in the economy with faster population growth is daceptive in one sense; no
one would necessarily be made worse off by the population growth; the wage rate, for
example would not fall; there would simply be less capital per person and either the
capitalist group as a whole would have a lower average (if population growth occurred
there and capital was not divided among the now larger group) or the laboring group would
be numerically greater relative to the capitalists than before, but with the same average
income, or both. If the capital is now divided up more ways, a subgroup which would
be present in either case would be worse off in the fast population growth case.

IL+K
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The greater the labor share the smaller the effect of the different population grpwth
rates on per capita income growth. 45

When, at the other extreme, production requires fixed proportions between
labor and capital, then if an economy has initially neither unemployment of labor nor of
capital, ' population and capital must henceforth grow at the same rate to imply full
employment of both factors., As a ‘result there is no possibility of faster population
growth le‘ading to higher output per capita, unless (a) theré was previously unemploy-
ment of capital or (b) technological change occurs, If, beginning with no unemployment,
labor grows faster than the capital stock, then unemployment of labor arises and average
income falls continually; if there is originally an excess of capital, then income per
_capita remaihs constantys until that excess is used up--then unemployment of labor -
appears and per capita income begins to fall. In this case, the income per person

correspoinding to the fixed labor/capital ratio at which the factors must be used con-

, 46
stitutes an upper ceiling income in the absence of technological change.

%9 The limiting case, where labor is responsible for all of the output is a one
factor economy where population growth has no implications unless there are non-
constant returns to scale,

46 Introducing such change is not relevant since its impact is simple; our
interest here is exclusively to compare growth rates of per capita income in cases
which differ only with respect to their population growth rates; and within a model which
is kept as simple as possible,

Note that the phenomenon of the upper limit occurs in all cases where the sav-
ings rate is high enough to assure faster growth of capital than of labor, except where
the factors are perfect substitutes. The limit is reached abruptly in the fixed proportion
model (i.e., MPK drops suddenly to zero), and is approached gradually in the case of a
variable proportion's model, The same income per capita is eventually reached regard-
less of the population growth rate, so a comparison of final equilibrium is of no intereste~
the only interest lies in comparing growth paths; income per capita in an economy with
~ slower population growth would begin to rise above that of one with faster growth--then
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Income per capita is the same in  two models with different population growth and its
ra’ge of change is the same (zero). If labor is in excess supply, income per capita falls
faster by X-Y percent in the economy whose population is growing faster. This limiting
fixed proportions case is not of interest per se, but as being suggestive of the results
for low factor substitutability cases.

Cases between the extremes of perfect substitutability and perfect complemen=
tarity produce results, as expected, between those of the two extremes, and one can
think of a continuum of possible negative effects of --assuming a linear homogeneous
production function--‘populatioh growth rate on the growth of income per capita, the
effect being an inverse function of the relative inportance of labor and (as measured by
the labor share) the elasticity of substitution, The range of this continuum is between
0 and the rate of population growth, With high but not perfect complementarity of
factors, the negative impact approaches the rate of population growth and there is
something close to what, in the case of fixed coefficients, was referred to as excess
supply of labor, i,e., the marginal productivity of labor is quite low,

The above baragraphs constitute simply the rephrasing of the comparative statics
results in an over-time context, without analysis of the specifically dynamic aspects of
the situation. To be complete, as noted earlier, allowance must be made for the fact

that the savings rate may be a function of the rate of return to capital, the rate of growth

as the capital/labor ratio increased and capital became less and less productive, the
gap would narrow until finally the two trajectories approached each other asymptotically.
In such a model, therefore, the negative effects of population growth would depend on
how long it took the two economies to reach the income ceiling, and on the rate of
discount. In the real world, of course, technical change has norinally been rapid
enough and of a type to keep the marginal product of capital high, so the two time paths
would never really approach each other.
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of income, the distribution of income, and family' size; all of these factors may be
affected by the population growth rate as may technological change, especially change
which responds to factor proportions and relative factor payments. If the savings rate
is an increasing function either of per capita income or its rate of growth, the above
“first-step" analysis would underestimate the negative effects of the population growth.4
Thus X-Y, the difference in two population growth rates, is by no means the maximum
difference between the corresponding growth rates of income per capita, mutatis
mutaﬁdis?;8 if savings were very responsive to the rate of growth of per cabita income,
this difference could be considerably greater than X-Y. On the other hand, some
theories suggest a higher savings rate the faster the population growth, due to the
latter's tendency to cause a more unequal income distribution. Thus, even if it were
accepted that for a given economic entity (e.g. family) the savings rate was an increas<~

ing function of the income level and/or the rate of growth of income over the recent

47 <Thatever would be the "real" net effect of population growth rate on a
country's average savings rate, it seems unlikely that by itself it could be positive
enough to outweigh the negative effects typically resulting from the less favorable
factor proporiions (lower K/L ratio). As observed above, if the savings rate were un«
affected by population growth, then income per capita could be expected to grow some=~
where between zero and X percent faster in a system where population grows X percent
slower; where the savings rate is positively affected by fast population growth, this
_ effect might have to be strong to outweigh the other one. Consider an economy with
population growing at 3 percent; then, assuming a fairly optimistic marginal rate of
return to capital/33%, it would require a savings rate higher by 9 percent for income
per capita to grow as fast as it would with zero population growth, In other words, a 6
percent savings rate without population growth would generate the same growth of
per capita income as a 15 percent savings rate with 3 percent annual population growth.

' The objective here is not to ask whether consideration of savings could lead
to a reversal of the earlier results, but rather to see in general which way it works
and how strongly, '

48 . . . .
i.e. holding constant all variables determined independently of the rate
of population growth.




past (both these factors tending to suggest that the sévings ratio would be a negative
function of the rate of population growth), no conclusions could be drawn without
analysis of how population growth affects income distribution and how distribution
affects the aggregate savings rate. If all savings were carried out by families, the
requisite analysis would tnvolve {a) the relation between average size of the family and
the savings rate, with the logical hypothesis being an invérse one due to the need for
higher levels of certain consumer expenditures when family size is larger, and (b) the
impact of population growth on distribution of incqme by families.A But savings are also
done by incorporatad businesses and the government. It is probably plausible to assume
for each of these groups that the savings rate is a positive function of both income level
and its growth, but there is further the question of how faster population growth affects
the distribution of income among families, government and business, and what their
relative marginal savings proposition are.

The thesis that unequal distribution implies higher savings rates depends on
a marginal propensity to save which rises with incomé: most of the formulations of the

- 49
argument seam to have been couched in the context of family incomes, In fact,

4Y In one attempt to calculate a trade=~off between improved distribution and
rapid growth, Cline used household budget surveys in four Latin countries, concluding
that the growth rate cost of improving the equality of distribution to the level found in
England would be between zero and 1%, according to the country, (See William R. Cline,
"The Potential Effect of Income Redistribution on Economic Growth in Six Latin American
Countries, " The Woodrow Wilson School, Princeton University Discussion Paper No. 13,
August 1970). In one country (Brazil) Cline was able to test for the significance of
whether incomez was "entrepreneurial” or labor; he concluded that this variable was not
significant, a conclusion contradicting some earlier work {(e.g. Hendrik Houthakker,
*On Some Determinants of Saving in Developed and Underdeveloped Countries" in E.A.G.
Robinson (editor) Problems in Economic Development, McMillan & Co. Ltd, London,196S),
although as Cline notes Houthakker was vague as to whether his conclusions referred to a




LT NP

_ however, it appears that in many developing economises a rather small share of all
saving 6ut of current income is done directly by families, a substantial proportion being
done by the government and by incorporated businesses, >0 Both of these entities are
likely to have higher average savings rates than families (although this would depend
on the distribution of disposable income among families). How the rate of population
growth is likely to affect, via its impact on factor proportions, the distribution of
income among these three sectors is less clear; with an elasticity of substitution
below (above) one, it would be expected that a higher labor/capital ratio would lead to
a greater (smaller) share of income going both to privately owned capital and to

corporate capital; assuming an elasticity below one is more probable, both these shares

difference net of income levels. In any case this is a different issue from the one
mentioned in the text, since it dealt with factors determining the savings rate out of
personal income, not the "business savings' rate. It seems likely that most of the
methodological biases in this study and others like it are towards overestimating the
growth rate cost of income redistribution via the "savings effect", in particular (a) the
implicit assumption that if family savings fall as a result of redistribution, all other
forms of savings will fall in the same proportion and (b) the use of budget survey data
which is very likely to overestimate the marginal propensity to sape ©Of the permanent
savings function ., and very possibly the first derivative Of the marginal propensity as
well, The former assumption does receive some support from studies showing sub=-
stitution among forms of savings, e.g., as between family and corporate savings.

(See Franco Modigliani, "The Life Cycle Hypothesis of Saving, The Demand for VWealth
and the Supply of Capital. " paper presented to the Rome Congress of the Econometric
Society, 1965.) Such substitutability would a priori be expected to be stronger in the
long than in the short run, since it must require some time for some people to evolve
their interpretations of the substitutability, e.g. between private savings and social
security contributions. It seems likely that the value of the latter, for example, might
be underestimated at first.

20 Foreign savings may also be important but this phenomenon is ignored here
since the issues raised are much more complex than those surrounding the other forms
of saving. One might note, however, that a reasonable hypothesis would be that the
higher the labor/capitzl ratio the more attractive would be the country for foreign
investors and the higher the savings which would come from abroad. The effect of these
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would be expected to increase. But the impact on the aggregate savings réte would be
hérd to predict. >l

The factors affecting the share of income going to the government have not
bzen studied in the detail necessary to permit judgments as to how it might be related
to population developments. 52 One could hypothesize ( in broad accord with observed
reality in many underdeveloped countries) than an uneven distribution of income helps
to create an uneven distribution of social and political power which may in turn imply
relatively few social services, relatively little investment in education, and a relatively
small governinent sector. Even when the system has enough inherent democracy to
make the government subject to lower incomé groups demands for such services, in-
equality of power tends to make a high average tax rate difficult or impossible politically.
But this coﬁclusion that inequality is likely to be associated with a small government

sector does not imply directly that it will be associated with lower government savihgs.

savings on national income constitutes a more complicated question than in the case of
domestic savings since at least part of the return to them is taken out of the country and
there are situations (e.g., where the foreign capital achieves a certain type of monopoly
position) where the costs may even be greater than the contribution of the capital to
gross domestic product.

51 In some empirical studies of savings it has been hypothesized that the
major determinant of the savings rate is thz distribution of income between labor and
capital, the implication being that it does not matter much whether capital income
accrues to corporations or to individuals. If this were the case there would be no need
to distinguish whether an increasing capital share leads to a more unequal distribution
of personal income or to a greater share of private sector income going to corporations.

52 Studies of relevance here are Richard S.Thorn, “The Evolution of Public
Finance during Economic Development”, Manchester School of Economic and Social
Studies 35, No. 1, January 1967; Harley Hinrichs, A General Theory of Tax Structure
Change During Economic Devzlopment, Cambridge, Mass., Harvard Law School, 1966;
Richard A. Musgrave, Fiscal Systems, Yale University Press, New Haven, 1969,
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Since governments unquestionably do have savings potential in one sense,

it could be argued that the weakness and lack of independence of the government
in a system marked by inequality constitﬁtes a loss of that potential.

Many other determingntg of the income distribution-savings relation would
have to be introduced for a full treatment. For example, a system with a small
upper class and corresponding unequal distribution of income is more likely to
have a monopolistic (industrial) structure, partly because the reduced number of
potential entrepreneurs decreases the likelihood of competition, and partly because
government policy is more likely to favor large firms (against small or medium sized
ones) when power is concentrated. The existence of a monopolistic structure may'
lead to a higher savings rate by generating a higher capital share than would have
characterized pure competition. Some theorists (e.g., Schumpeter) have also
argued that it creates a greater teﬁdency to innovate, but this is unclear;
monopolistic firms frequently give evidence (in many underdeveloped countries)
of being sluggish and inefficient, and relatively unconcerned with innovation.
Pussibly a monopolistic structure has positive effects in a production oriented
society or possibly the effects of monopoly in this regard are positive as long
as the position is not too secure.

Empirical Evidence on the Savings Function

In the discussion of the overall relation between savings and demographic
variables, two ties have been singled out ds of gpecial importance., the
direct effect of family size on family savings, and the impact of the probably greater
income inequality resulting from fast population growth on the average savings
ratio. 1In this section empirical evidence bearing on each of these relations is
summarized;_this evidence comes from cross country studies, family budget‘surveys,
and one country-overtime studies. Unfortunately, all of these have severe
limitations, Comparisons among countries at different income levels, family
budget surveys, and studies of savings functions or savings rates over time in

a given country suffer from the basic difficulty of the multicollinearity of
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the hypothesized independent variable with so many other variables which might
plausibly be argued to affect savings so as to make a reasonably accurate
specification of the functienextremely difficult, and leave the ever present
worry that correlation implies little or nothing about causation i.e. that the
higher savings ratio that goes with a higher income level may be due to some other
factor correlated with income. Since high income may result from a high
propensity to save, it would in any case be difficult to specify the direction
of causation, if the variables were causally related. In general, regardless of
the variables missing in the specification of the savings function, it seems
probable that both cross country studies and budget surveys tend to overestimate
the marginal propensity to save. |
Explanations of why savings rates differ across countries may be more
or lesé grouped around three basic determining factoré—thé level of income, the
age structure ( with associated dependency ratios, etc.) and the rate of return
to investment (or "investment opportunities' or some other variant). The by now
conventional "income level explanations tend implicitly to interpret savings
.as a residual after consumption, and to assume that the desired or "institution-
alized" consumption level rises less than proportionately with the income level.
The dependency theories, which relate savings behavior to the age structure
of the population, have hypothesized both ﬁositive and negative savings effects
of population growth. Cassel early suggested that a growing population would
have a higher savings rate than a stationary one since it would have a higher
ratio of the young (i.e., savers) to the older (i.e., dissavers); he was employing
a life cycle theory of savings behavior.l An obvious doubt attaching to this
explanation gives rise to the opposite predictions: although the younger age
groups are savers and the older ones digsavers, the former may save less the

larger their families (i.e., the faster the growth of population).

lGustav Cassel, The Theory of Social Economy, trans. from 5th edition (New York,
1932). '
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The argument that dependency lowers the savings rate has been most
récéntly presented and supported with cross country evideace by Nathaniel
Leff.1 Leff's cross country regressions (on 74 countries) suggested s strong
relation between the dependency ratio and the savings rate, and greater explanatory
power for that variable than for the income level. While Leff's results did
not imply that income per capita is not a relevant variable in the determination

of savings2 they raised important questions about the nature of that relationship.3

lNathaniel E. Leff, "Dependency Rates and Savings Rates', The American Economic
Review, December 1969 p. 86. Leff notes that Eizenga and Mpdlgiiani s work

hds- also supported a connection between dependency rates and savings

2Prior work on this relation had, of course, tended to indicate a fairly strong
positive tie as well. A strong positive relationship exists if the LDC's
are grouped together and the developed countries together; Kuznets estimated
an income elasticity of savings of 1.48 between selected but fairly large sets
of those two types of countries. Within the less developed countries the

- relationship is clearly positive,

3For the 47 underdeveloped countries, the implied income elasticity of savings

was in the range of 1.1 to 1.15; it was about 1.0 for the Western developed
countries where the rate of income growth was more important and the dependency
effect of young children much less important, although still quite significant.
In the regression including all countries the income variable was somewhat

more important, partly due to the presence of the LDC's and partly a spurious
result of the pooling of two samples which, according to the Chow test, came from
different universes (see p. 891).
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Multicorrziztion bosween incore and the dependency variables naturally raises
P Yy

uncertaintics as to the confidence to be piaccd in these results.l The least
that can be said, hcwever, until morc completely specified relations cap ‘be
tested, is that it is at lecast as likely that th2se demographic variables are
important causal factors in the detoimination of savings rates as that the

. .2
income variable is.

lThe simple correlation of log (income per capita) with the logs of child-
dependency, aged-dcpendency and overall depcndency were -.74,.80,and -.67 respec-
tively.
2One difficulty in intcrpretation of Leff's results lies in his failure to use

adult equivalents or cousumer equivalcnts to mtasure population. The "population/
adult equivalent" ratio is highest where thz dependency ratio (especially the

child dependcncy ratio) ic high; thus if the population were measured in adult
equivalents, incowe per "capita" would be reised in high dependency countries vis

a vis low depomndoncy cros. The naturs of tho statistical bias resulting from the
use of unadjusted population figurcs is not clear. On the one hand, it could lead
to an overestimntc of the significnnce of the income variable as a determinant of
savings and an undereostimote of the cffect of the dependency variables since the
former, clocnly corsclated with the depondency variable, would "pick up" more of the
explanation of differcnc:s in co ¥nes rates than when its variance was correctly
measured {ond henea is sraller). This is, in other words, a purely statistical
phenomenon of 2 variable whose cxrlonatory power may be misestimated due to its
multicolline~yiiy with ancther ecinlanatory varicble, and where an upward bias in its
significancn is m=dz moie likely by the articicially high dispersion of its values
the high dispcisicn makes it legs likely that random noise will erase its estimated
91gn1f1cunce.

By thie intcrprotation, it would be councluded that the failure to work in terms

of adult equivalents biased down Leff's estimates of the importance of income. A
high dependoncy country rcally has higher income per adult equivalent than do the
others 2t the corn i:?onz per canita level,so it siiould have a higher savings ratjo
if in fact covings i~ dependent cither on income per capita properly defined or
factors ansociated tiarewith., Houy significernt this effect would be is not clear.
But, therce conld, or: the other hend, L2 a deimwward bias in the income coefficient of
the savings foactior vhen the porulation variable is unadjusted. Suppose there is,
in reality, a positlie relationship betveen S/Y and Y/A (income per adult equivalent)
; then the coefficisut of income would be lcicwed Ly the fact that the income level
ic overestimatcd in the lou depex’ency countiics and underestimated in the high
dependency countries. This mismeasurement of the income per capita variable would
not necessarily low~. the estimzated significance of the income variable, but rather
the size of tho> coefiicient. Another query wovthy of consideration is the extent to
which the exe -+~ of foreign savings affectc the results. It is not intuitively
clear that it should lead to an- _lzs,however. Another difficulty in interpreting
Leff's results lies in knowing ti:2 extent to which dependency ratios are strictly

a function of ncom.. Before be’ng in a2 position to quantify well the possible
impact of depeiidency; ratics on growth tyrouph savings, onz would have to consider

the above issu-=s, eri alsc to irnzlude iavestiant in human capital as a form of
savings. Probably il2 ratio "invostment in human capital/investment in physical
capital" would be hi:her in countvies with hish depcndency ratios, and the overall
impact of the deper<-ncy ratio would thus apouar s..zller. In a country like Colombia
(as of 12£6), the citcd ratio appearec to b in th: neighborhood of 25 to 30 per cent.
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The tautological equivalence of savings and investment implies that any theory

which claims to be explaining cross country differences in savings rates may in fact
be explaining cross country differences in investment rates. The "investment
opportunities” theories of savings may be interpreted in this sense; they suggest
in varying degrees according to the author that in fact savings are relatively elastic
vis a ;is the rate of return. Theodore Schultz, while noting that traditional
economies are likely to be efficient in an allocative sense, argues that growth does
not occur because the new investment opportunities are limit:ed.1 Arthur Lewis
might also fit in this category; he implies that when modern sector investment
opportunities are perceived, the savings are generated out of profits in a rather
straight forward, unequivocal way. Hirschman's argument that investment opportunities
generate their own savings is clearly of this ilk3, and the whole "two gap" dis-
cussion of recent times has essentially suggested that savings either will nof
occur or will not be productive (and the latter may well in part imply the former)
unless they can be coupled with imports of capital goods-in other words the
possibility of importing is a requisite for a high rate of return to capital.

The implication of this last interpretation of overall savings behaviour
for the impact of demographic variables on savings is of interest. The gist
of the emphasis placed by Alvin Hansen and others on the importance of population
growth in stimulating recovery from the great depression in the U.S.A. was that
it implied certain minimum demands by new families for housing, consumer durables,
etc.; 1t therefore buoyed aggregate demand. Since underdeveloped economies
are not normally Keynesian in any general sense, such an argument cannot be
applied.directly (see below). But an interesting related question does arise

as to whether population growth might be associated with "investment opportunities:"
pop 8 PP : ;

1Theodore Schultz, Transforming Traditional Agriculture, New Haven, Yale University
Press, 1966,

2Arthur Lewis, "Development with Unlimited Supplies of Labor,'" The Manchester School,
fay, 1954
Albert Hirschman, The Strategy of Economic Development, New Haven, Yale Universitw
4Press, 1958
. 1" . . 2 "
gﬁgtigg%lﬁgogggggrﬁeeggwélggp%§riggﬁ.Forelgn Assistance and Economic Developmgnt,
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this could occur if, for whatever reasons,greater growth in total income and

smaller growth in per capita income - the presumed concomitants of such

population growth ~ implied better opportunities for investors. This question

might provoke the following hypothesis: at income levels where much (or even the
majority of) speculative consumption is met by own production and relatively small
amounts by purchase, an increase in total income which does not correspond to an
increase in per capita income is unlikely to'.changejeitherrthe-totali-quantity or'-the
composition of goods demanded in the market as much as the same increase in

income per capita; this latter should permit more division of labor, and more
threshold breaking investment opportunities.

At higher income levels, where most goods are in any case purchased in the
market, slow population growth and rapid growth of income per capita might prevent
the achievement of certain economies of scale in mass markets by implying small
increases in demand for many products rather than large increases in demand
for a few; then the argument would go in the opposite direction.

Intra-country savings studies also shed some limited light on the issues
at hand, though their precise implications for the issue under discussion are
frequently less than obvious and sometimes non-existant. The question to be
answered is "If policy could affect the rate of population growth (presumably
by affecting the birth rate) without changing any other economic variables, what
woﬁld be the impact on the subsequent path of income per capita and the distribution
of income?" It can only be given a convincing test when a very complete under-
standing of an economic system permits an accurate specification of that system.
For example, the parameters of a consumption function based on a budget survey
would only be directly applicable to the prediction of the over time implications
for savings of increased income inequality due to population growth. It could
be assumed (a) that the aggregate consumption function would remain unchanged over
time; this would probably require that those of specific income groups also remain

unchanged, (b)thkat tke survey estimated function would be thought of as a "long
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run" function i.e., it did not suffer from biases related to transitory income’ and
(c) that the specification of the consumption function was correct; of particular
interest in this connection would be the correct specification of relevant demographic
variables--if in fact these variables are important in the cross country savings
function then they must also be incorporated in any single country function which
purports to predict savings under different dembgfaphic conditions from those cur~
rently prevailing. As discussed earlier, a family savings function does not des-
cribe total savings behavior, unless (through indirect process) total savings. were

to depend on total income in the - same way as family savings

depend on family income.2 That all these conditions be satisfied is unlikely.

There is probably little doubt that budget studies overstate the poéitive
relationghip between the savings rate and income; there remains the question of
whether there is a long run positive felation between the two; 1f there is not
then the long run marginal propensity to save is also unrelated to incomé-~this
is the relation of relevance in the present discussion.

Over time studies for individual countries have, as is well known, frequently
shown constant savings rates or fluctuations without trend.3 The complexities in-
volved in reconciling budget studies of savings with over time studies suggest
caution in facile interpretations of the applicability of cither type of "savings
function."4 It is clear for various reasons; that one cannot predict the future
average “savings rate on the basis of a budget study. Variables which provide a
statistical reconciliation of Yover time" and "moment of time" studies include
wealth levels, transitional income, distribution of income by size of locality,
new products and the relative income hypothesis, etc, All of these interpretations

tend to be consistent with

10£ the type discussed by Milton Friedman in his A Theory of the Consumption Function,
Princeton, Princeton University Press, 1957.

2Although improbable, this is not impossible, since other forms of savings are
likely to be substitute for family savings. See the discussion on p. .

3As in the U, S.

4Friend made interesting observations on the joint use of time series and cross-section
data., See Irwin Friend, "Techniques of Projecting Saving," Chapter in National Council
of Applied Economic Research, lieasurement and Analysis of Saving, papers of a seminmar
held in December 1960 (New Delhi 1962), p. 98.
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the evidence, i.c., little statistical evidence helrine tc rule out sowe
of them seems yet to have been provided. Those develened country theories
designed to reconcile increasing APS in budﬁet studies with constant APS
over time are not directly relevant to the situation of the LDC's since
(a) their APS's do tend to he below that of the DC's, so, if it be hyno-
thesized that both groups come from the same universe (in a broat sense)
then it must be allowed that APS can rise in the LDC's and (b) an increase
in APS has heen observed in a2 small number of LNC's over a veriod suffi-
clently long as to arpuz that it was not a purely transitory nhenomenon,
Only if all of the vositive relationshins betuveen averase pro-
pensity to save and income were due to the hiceh narginal nronensity to
save out of transitory income would one be Verylvessimistic about the lone
run rossibilities of raising the averase savines rate.1 "ith something
like the relati§e income hypothesis there is obviously a stron~ nressure
against larce and long sustained increases in the average savings ratio,
but one might supnose some rigidity in consurmntion rmatterns, Nverall it
seems not immlausible to assume a rositively slored permanent savings
function, This could be based on a desire te bequest or a "residual"
attitude to savings, This function may bte assume! to shift over time in

response to many different factors.

1The "long run" in this instance is defined by hov lone it takes individ-
vals to redefine unexnected income increases as rart of their nermanent in-
come In the nure versions of life cycle savinrs theorv -- i.e., vhere
there is no nresumed desire for becuest, the increase cannot be long run,
hhere such 2 bequest is rresent, and has an income elastic demand, then the
savings ratio may be exnected to rise in the lon~ run. Nthervise any wise
which would occur —— and one would be exrnected durine the nrocess of neonles'
becoming conscious of their new hirher nerrmanent incomes, and esrecially
given the fact that the income accrues disnronortionately to neonle in the
savings staces of their lives =-- would be - transitorvy increasé ih''the ‘Averase
nronensity,




It seens not improbaktle, for example, even though averape savings
rates co not chance over time, that the roint of time savings functions does
involve a rositive relation between mermanent savinee rate and permanent
income, with age, etc. held constant,

Tﬁere ig nothing in the emnirical evidence, to nv knowledae, tvhich
would contradict either the hvnothesis that a svstem vith a nermanently
more unequal distrikution would ~enerate hicher savings rate on average,
through time, or that it would cenerate a lowver one, The issue, in short,
of whether a redistribution of income related to changi®te demoerarhic var-
iables would tend to increase or decrease savines is quite unresolved, The
evidence on the mareinal rate of savingrs cenerated fronm buderet studiés is
nresumably of some relevance to the issue; a budeet study MPS vhich is

"nerm-

strongly increasins nresumablv irnlies a greater likelihood that the

anent savings function" has that characteristic than an TS wvhich is decreas~
. ., 1

ine; but that is about all that can te said,

Budeet studies invariablv indicate that the savings rate is a nosi-

2 .
tive function of familly incozme, Althoueh the evidence naturally varies

llf some information of an empirical sort were available on the relative
magnitude of transitory and nermanent income, one coul! test the sensitivity
of the "mermanent" savings function and the observed one but I am not awvare
of such an analysis having been performed.

2Cline (op.cit.), usinc observations which were averages for income categor-
ies, observed very hich marainal rronensities in the linear estimatine equa~-
tion (C=atb¥, where C is consumrtion and Y is income), raneing from .29 to
.49, (See »p. 56) In three of the four countries (Brazil, Areentina and
Mexico) he found a significant curvilinear character to the function, i.e.,
the marginal savines rate did rise with increasine income; in Yenezuela
this tendency was not einificant. In India ¥riend (Irsin Friend, chanter
on "The Prorensity to Save in India" in Economic Neveloprment Issues —-
Dr P.S. Lokanathan Seventy-Secon? Birthdav Commenmoration Volume (Vora and
Co., Bombay, 1966) used cross-section data and found an all India !'PS out
of normal personal disposable income of around 0,167, Chouchry used time
series data and found an *PS out of tctal income of 0.1244 and an S out
of ner capita income of 0.2259 [Uma Patta "ov Cheoudhury, "Income, Consumo-
tion and Saving in Urban and Rural India" in Revieu of Income and Tlealth,
Series 14, ¥o, 1, March 1968.,] One of the most comnlete survevs of savings
information in across :levelopine countries arnears to be that of T Tun Yai,
[U Tun "'ai, "Financial Intermediation and Mational Savines in Develonine
Countries," Economic Growth Center Niscussion Paner Wo. 126, Aupust 1971.]
His over time regressions indicated ™S normallv ahove APS in both DC's

) {continued on next page)
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from country to country, it is tvpical to find the bottom few deciles
enéaged in net dissaving while the top decile (earning; sav, 35-507 of
income) has a savings rate of, say, 10-20% and the ton 5% a savings rate
of 15-257%, Biases in the data ray vell be substantial, though it 1is not
clear in which direction they run. There is likely to be greater under-
estimation of high incomes than of the consunption expenditures correspond-
ing - to them.  But low income savines are also likelv to be underestim-

ated, esnecially in traditional economies.

2(cont'd. from rrevious page) and LDC's, with rmedical values of 'PS in

the same ranpe in both cases of around 0.4; the variance was much hicher
anong the LDC's, from =,3 in Ecuador (rrobably reflectinmg nroblems in

the national accounts) to 0.9 in Panama (probably suffering from the same
rroblem), Since averare nronensities tend to be lover in the less devel-
oved countries, the difference between marcinal and averace tended to he
somevhat hicher, (Tun "ai used linear eauations, included a time trend
in all the equations and variahles for nrice change, real interest, and rate
of growth of real ner canita income in various of his alternatives; inclu-
sion or exclusion of the last three variables had some but normally not
‘dramatic effects on the results, The savines variahle was total pross
national savinps and the income variable is eross national nroduct ver can-
ita.) Household savings rates derived from national accounts are some-
tines below those implicit in budeet studies, thourh not alvavs, (The
former suffer, of course, from the hich nossible error immlicit in the
residual methodology usually used to estinate such savings, Tun "ai
found that over the period 1950-65 (roughly), almost half of the LDC's had
household savings rates of less than 5 percent. In two-thirds of the LDC's
the personal savings ratio has either fdllen or remained almost unchanged
over the neriod; in one~third, sipnificant increases occurred. *eanwhile
half of the DC's had savings rates above 12.3.

1Thus Paniker estimate! that around 1950-51 the nrorortion of savines oc-
curring in kind in rural India wvas about 40 nercent. He arsued that the
typrical savings of the small roor Indian farmers was considerably hicher
than nicht have been exrected -- the net savines rate could easily bhe

10 rercent, 15 percent, or even hicher over a several year average (the
rates being quite volatile accordine to the situation of a given year),

(See P,G,K. Panikar, "Pural Savings in India," Economic Develonment and Cul-
tural Change, October 1961,




“51wa
Regardless of the general agreement that the marginal savings propensity estimated in
a budget survey is above the corresponding parameter of a pernanent savings function,
few would disagree with the hypothesis that it is positive, though conceivably not
1
very large,
2
Intra-country studies of the direct effects of family size on the savings rate

are less helpful than the cross country studies, to date at least, in part due to the

1Reaeons to expect it to be positive include the facts that (a) some people are
involved in a continuous upward adjustment of expected lifetime incomes, and others are
not or are adjusting to downward change, and due to habit formation in consumption
patterns, the former group, who may be expected to have higher average income than the
latter, have higher savings rates; they also have higher savings rates at given income
levels; (b) there are real constraints against people having highly different consump-
tion expenditures, based on economies of scale in production and distribution of par-
ticular types of goods, working against the provision of relatively low cost goods for
people at either end of the income distribution; (c) the rate of return to capital is
higher for high income people, and present and future consumption levels (or bequests)
are substitutible,

2Fam11y savings appear to provide a rather small share of total savings in some
LDC; so demographic effects here might be argued to be of less than overwhelming impor-
tance., But data for less developed countries in Asia show that houscholds account for
half or more of gross domestic savings--in some countries as much as two-thirds. About
one-~half of these are in the form of tangible assets, much more than in developed
countries. Business savings were between one-eighth and one-quarter and government savings
between 20 and 40 percent of gross domestic savings for these countries. In many nations
of Latin America business savings account for up to half or more of gross domestic savings.
With respect to the share of government in total savings the developed countries
are much more homogeneous, with over half of them in the 25-35 percent range, while
for the developing countries 41 percent had less than 15 percent and 26 percent more
_than 55 percent. Twenty percent (or seven countries)had less than 5 percent. (Gavin W.
Jones, The Economic Effect of Declining Fertility in Less Developed Countries, an
occasional parer of the Population Counecil, Feb. 1969, p. 11.)
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difficulties of and failure to sort out income and demographic variables, Large

fanily size implies directly a lower average income per capita and per adult equivalent;
unless this factor is taken into account explicitly in a budget study, the results will
be difficult to interpret3. The lopgical hypothesis is that savings decrease for a
given family income or adult income per capita the larger the family size, because
certain consumption expenditures almost inevitably increase. But there has been
relatively little empirical testing of this hypothesis.4 Studies ffom LDC's do

suggest negative relations between family size and the savings ratio, with family
bincome held constant. A study of middle income workers in Nairobi found highef savings
rates for smaller families, which had, on average, somewhat smaller incomes, (see

Kenya Ministry of Economic Planning and Develop~

21f family income is the income variable, family size COULTU Prim wp wue wesvwwo
which correspond to income; income might provide a fully satisfactory explanation for
savings, with demographic factors entering only in their role as direct determinants of
per capita income variables. Probably a simpler~though not perfect-methodology is that
vhich separates, as independent variables, income per adult assuming no children and
nunber of children.

40ne study, based on U.S. data, showed some relation between family size and savings
rates, though the results were difficult to interpret. (See W, Eizzenga, Demographic
.Factors and Savings, Amsterdamn, North Holland, 1961.)
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ment, Statistics Mivision, Statistical Abstract, 1969). The results are

not unanbiguous, however, since age and sex structure of families were not
given, so it is not possible to normalize satisfactorily for the income
variable. Colombian data show the same relation but are likewise not pre-
sented in a form vhich permits apnropriate normalization of the income
(and other) variables. (See Rafael Prieto, op. cit,)

Observed marginal nropensities to save tend to fall in the range of
0.15 to 0.60 (See Tun Vai, op.cit.) Gross averaze national savines almost

all lie between 10 and 20 in LDC's (See Tun Yai, ». 118).

Sumnary

It may be useful here to recpitulate the arruments discussed so far.
The impact of demographic variahles on outvnut was felt to derend porimarily
on return to scale and other characteristics pf the production function and
on savines, The hypothesis that larre family size has a nerative direct
effect on savinags apnears to be more or less borne out in the studies re-
ferred to. The second relevant issue, the indirect impact on savines of
"a chanved degree of income inequality is clarified much less by emmirical
work; the lack of any versuasive evidence that the relevant '"wermanent"
savings function demonstrates increasin~ marrinal propensity to save argues
for the conclusicn that the iIncome redi§tribution effect on savinos is not
very larrge, Since most of the other effects are likely to be necative,
the probable overall effect seems clearly to be necative.

The impact on distribution, despite considerable ambicuity as
to some of the component effects, seems very probably to be necative, It
depends, as discussed earlier, on how carital is redistributed over time
and on the elasticity of substitution between labor and carital, and on sav-
ings behavior. One of the most plausible sets of assumntions, 1.e.,

(a) an elasticity of factor substitution not far from one -~ and certainly
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not much above one -- so that a substantial decrease in the equilibrium
wage rate and an increase in the rate of return to carital may be antic-
ipated to result from a lareer population and (b) a permanent average pro-
vensity to save vhich increases with income (even if the mareinal propen-
sity does not), implies that short and lonaser run effects of the population
srowth work torether to pnrovide a strong disequalizing force.1

The savings =-- and hence the future capital stock -~ of peonle
toward the bottom of the distribution are lowered by the changse in the
wage/rental ratio, while those of higher income veople are raised; this
effect is stronser the greater the npositive relation betveen averare savines
rates and income levels.z’3

Effects of Population Growth on Income Per Capita Paths "hen the Alterna-

tives Are A Constant Population Crowth Over Time and a Decrease in Growth

Over Time

The demoeraphic policy decision which may face an individual country
is not the one analyzed above (e.s. 2 choice betwéen, say, a 37 nonulation
erovth over past, present and future and a 0% over past, present and fu-
ture), but rather a choice between 37, nresent and future as opnosed to
3% past and present but a2 oradual (or quick) lowerin~ in the future. The
two comparisons are quite different, since a country's ape structure de-

pends on the past as well as the current rate of povulation growth, ‘hen

1If to this is added the conclusion of some empirical studies that the rate
of return to capital is hirher for richer people than for poorer veople,
the case becomes even stronpger, e.o,, James E. MMeade, Efficiency, Equity,
and the Ownership of Capital, London, Georece Allen and Unwin, 1964,

2These various relations are treated jointly in an interesting model of the
interaction between the demographic and economic characteristics of differ-
ent classes outlined by Eerman Daly. llermany Daly, "A Marxian-Malthusian
View of Poverty and Exploitation with a Corresponding Tynolo~y of Social
Classes," Economic Growth Center Discussion Paner 80, Yovember 1969.

3 :
Recardless of the much more difficult cuestion of how marcinal propensity
to save changes with income levels, there seems less doubt (see above) that

average rates do rise,
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birth and death rates are stable over a considerable neriod, aze composi=-
tion also stabilizes; it is then particularly meaningful to talk of over
time changes in income per capita, etc., since that variable chances in
the same degree as such more directly meanincful variables as income per
adult equivalent, averape family income, etc.

then the rate of ponulation crowth is chaneine, careful attention
must be given to the implications of the lac between the birth of a child
and¢ his entrance into the labor force, a las which rances bhetween 10 and
20 years according to the system in question. It implies that, durine
the first 10 to 20 years after a fall in the rate of ponulation crowth
(assuminpg that the fall is duve larrely or wholly to chances either in
ferfility or infant mortality rates -- not too far from the truth in

most LDC's -- there is no short run effect on the rate of erouth

Comparisons between tvo different svstems with povpulation erowing at con-
stant but different ratzn can be danperous since the different rates imply,
for example, differcn® child/adclt ratios. The ratio of the averare in-
come per canita fipures would thus be different from the ratio of the
average family income ficures. But at least over time, chances in income
per person would be rzlevant measuras of chances in the relative develop-
ment of the two economies.
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of the labor force, i.e., a slowdown of population srowth does not affect
the rate of growth of output during this périod throurh the mechanism of
a smaller labor force (thoush, of course, it may throush other mechanisms),
The second important implication of the fact that the ace structure
and the dependency ratio chanee during this transition period is, as sug~-
gested above, that the concept of income per capita is a dubious one by
which to measure economic success. Its uniform validity requires the
agsumption that the same level of income is required for an individual to
achieve a certain level of satisfaction, rerardless of his ace, rerardless
of how individuals are organized into families., etc. in fact, 1t is
obvious that a child of one year old consumes less than ag adult; there
may also be economies of scale in housing and certain other expenditures
(e.g., the cost of six peonle who live under one roof and achieve a given
level of satisfaction per person may be less than 50% hicher than the cost
for four). Both of these factors suocest the need to use the concent of

"consumed equivalent" in this analysis.

The implications of addinc these two transition period considera-
tions to the prior discussion can be seen easily in the context of the
"benchmark" set of assumptions used above (linear homozeneous nroduction
function, savings rate independent of population orowth and no technological
change). In the comparison between two constant different population
growth rates, it was observed that a system w7ith ronulation erowth Z7
lower would experience a growth of ner capiﬁa income less than Z% creater;
with the nresent assumption of indevendence of the crowth of the labor
force from the srowth of population, a nopulation ~rowth lover by ZZ does
imply a per capita income crovwth faster by exactly 7 nercent, since both

the capital stock and the labor force are rowine indenendentlv of nopu-
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lation, and the only difference between the two cases is the numbér of people
among whom the total income is to be distributed. In other words, the disadvan-
tage of population growth seems to become greater with the addition of this
realistic assumption. But allowance for the fact that the ratio "consumer equi-
valents/population"” is lower in the faster growing population partially offeets
this feature; the difference between the two rates of growth of income per con-
sumer equivalent is less than the difference between the two rates of growth

of per person income. The importance of this latter consideration de-
pends on the weights applied to people of different ages in calculating consumer
equivalents., 1If, to take an arbitrary example, the "adult‘equivalent" coefficient
forlchildren of one year old was .1, that for children of two years old .2,

and so on up to 10 at which they were assumed to be adults,‘then a sudden

drop in population growth rate from 3% to 0% would in the first year after the
change imply a rate of growth of income per adult equivalent only a little over
0.3% higher than it would have been with no change in population growth (instead

of the full 3% increase in the growth rate of income per ca;')ita)'1 and in the

1The percent of total population which is in the age group 0-1 when
population is growing at 3% is 3+x, where x is the percent of the year-
end population which died during the year (perhaps between one and two per
cent). If X is the absolute number who died, then

X

X = e—
3
where P, is the year-end population in the system growing at 3% per year. If
we assuile the only source of the difference in the growth rates of the two popu—
lations is their birth and infant mortality (less than one year) death rates,
then the per cent of total population in the age group O-1 in the system with
no growth is

(1.03)X

o P3

The per cent of all adult equivalents in the 0-1 age range depends on length
of life and the weightings of different age groups. If x = .0l this per cent
would be about 0.48. For the population whose growth just dropped to 0% it
would be about 0.12. Thus since the growth rate of adult equivalentgdiffers
only by about .036 between the two cases, so does the growth rate of income
per adult equivalent.

= 1.03x

|4
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second year of a little over 0,6%; by the 10th year the adult equivalent
growth rates are different by the full 37 or a little more.1 Around thig
time or soon thereafter, the labor forces of the two systems becin to differ
so the difference in the rate of arowtﬁ of income ner adult eauivalent will
soon be nushed belov 3% apgain. This issue can be an imrortant one in the

short run,

Demoeraphic and Economic Varisbles in 2 Keynesian Systen
Y

Perhans the only two very serious arsuments which have ever been
put foruvard in favor of poonulation crowth are (1) the increasing¢ returns to
scale arcument alreadv referred to, which may be of scme validity in a small
econorv which faces severe barriers to international trade and as a result
cannot take full advantage of srecialization throuch trale, and (2) the argu-

ment that in an economy sufferin- from a lack of acrrerate demand, a crowing

o

1Since a sudden chance in erowth rate from 3 to O creates a sudden discontin-
uity in the number of neople in contipuous ace cohorts, beainnine about 10
vears hence there will be a period when the ahsolute number of consumer equi-
valents falls briefly; it «will then oscillate before reaching its final level,
that corresponding to a zero ropulation rrowth and the civen death rates,

2Some information is available to nrovide a basis for estimatin~ these con-
sumer equivalents, If one is willine to assume that within a family, food,
clothine and so on are distributed so as more or less to equate the satisfac~
. tion of parents and children, relative amounts consumed then constitute an in-
terestino measure of consumer equivalents. 1t anpears from some emnirical
studies that the "adult equivalent" of children is not as lo7 as omne micht
think, at least after the first two or three years; children around 10 to 15,
for example, tend to consume more food than adults and they are frequently
receiving education rthose nrivate and nublic cost can loom larce, In defin-~
ine the consumption of children, however, one should try to serarate out that
nart of educational exnenditures which corresnonds to consumption and that
part vhich is investment; if it was all felt to he investment, the adult
equivalence of children would be smaller. (Investment is apnropriately sep-
arated on the rrounds that we allow for it in the analysis of how X/L chanpes,)
Some other questions of technical interest also derend on how education 1s
viewed, e.r., the relationshirp betveen the savinas rate and ronulation arowth
would clearlv depend on the extent to which education is defined as invest-
ment. If all of it were so defined, the savinss rate could turn out to be
an increasin~ function of porulation ~rovth , and if none were the onnosite,
Probably the best criterion to decide hov it should be handled is its navoff,
not how it is viewed by the various narticipants in the drama. If a society
has 2 certain minimum amount of education (e.~., orovided by lav) it micht
not lead to errors of analysis to consider this to be consurption, while
treatine further expenditures as investment. nyt this is clearlv 2 fuzzy area.




~50.

population may stimulate a multiplier effect, via the creation of a higher
demand for new housing and other basic items vhose demand is ﬁore a function
of population growth tates than ponulation size. The demand for items like
housing (lone 1life) reflects the accelerator nrinciple, i.e., a small nercent
inerease in the demand for the service provided by the cood leads to a much
larger increase in demand for its production. In a situation of insuffi-
clent agrregate demand, the accelerator-multinlier interaction can be a
powérful mechanism, This aregument can be éspecially valid if, as is likely
to be the case with housine, the increased demand associated with faster
ponulation arowth implies 2 larre increase in ex ante investment minus ex
ante savinrs, Althouch new families acquirine houses are likely to try

to increase their savines rates, this increase is likely to l:e much smaller;
at least in the first few vears, than the investment involved.

The strencth of this possible vositive effect of nonrulation rrowth
on income would devend on the amount of investmdnt demand cenerated, and
the smallness of any associate? increase in ex ante savines, as well, of
course, as on the multiplier, The maln forms of investment would nresum-
ably be housine, certain tynes of social infrastructure such as roads and
education where requirements ten:d to be a function of nooulation. ith
further specification of the production process and of the relative unem~
ployment of various factors in the underemployment equilibrium, it would
be possible also to determine the impact of the ponulation crowvth on dis-

tribution of income alone with that on outnut and employment.

Economic and Demorraphic Factors in a Labor Surrlus *fodel
It seems probable, intuitively, that the nezative effects of ponu-

. . . 1
lation erowth will be stronnest in a labor surrlus situation, more snec-

1. . o . ‘
This has been pointed cut, amon~ other, by Pichard Lasterlin, op.cit,




-G0=-

ifically, in that lator surplus case vhere "PL = 0,1 since of the two usual
effects of ponulation srowth (i.e., increase in output and increase in the
number of neople among whom that outrut or income is divided) the nositive
one is removed; a population increase cenerates no increase in outpuf, even
in the long run. Other things being equal, the relation between average
per cavita income and population size is a precise one; with x7 more people,
income per carita is x7 lovwer,

The case of fixed proportions between labor and canital (analyzed
above) is one examnle of a labor surrlus situation; other cases are outlined
in the extensive literature on the labor surrlus econony. The reasons for
the presence of labor surplus do not concern us here; it beems probable
that some such phenomenon does exist in many countries.

ith '™L = O the conditions which in the context of the neoclassical
model imply a nositive effect of hirher nopulation on income rer carita no
longer do so; the existence of {ncreasine returns to scale is “irrelevant;"2
and b& the cdefinition of lahor surrlus, a rise in L as L rises could not

TPK

easily lead to an imnroved distribution.

1The labor surnlus condition is usually defined by the existence of a sector
of the economy in which the income level (or wace rate, dependine on how it
is viewed) of labor is above its marginal vwroductivity; that marpinal oro-
ductivity may or may not be zero; results for cases where it is nositive
but lov would be less extreme than the ones discussed here.

2Since takine advantage of thenm derends solely on an increased carital stock
and is not furthere by a larrer labor force.

'3 MPL
WPK
would equal wares, since labor surplus theory postulates a wape well ahove
2ero. Rising MPL could still nush wares up, but probahly less ranidly than
in a neoclassical settine. So a positive income redistribution seems almost
impossible as a result of hisher population; the opposite is almost assured.

originally at zero, would have to increase substantially before “PL




The only remaining issue to be discussed is the impact of nopulation

growth on the savings rate. On the dynamic side, the same questions as

discussed for the neoclassical case are relevant here; overall, they make
the result generally indeterminate, though there is an even stronger pre-

sumption in this case that the effect of nonulation growth on average income

will be negative and that distribution will be worsened,




