
Population and World 

Economic Development 

In a finite world, population growth, before 
it is finally halted, entails diverse costs. 

Joseph J. Spengler 

"In the long run, the lack of adequate 
space and resources is logically certain 
—unless fertility is reduced—to impose 
a ceiling on rising consumption, then to 
lower the availability of food per con
sumer, and ultimately to cause a rise in 
death rates. These conclusions all fol
low from the mathematics of geometric 
increase. . . . At current growth rates, 
the population of the United States 
would outweigh the earth in 2500 
years" ( i , pp. 330-31) . 

The economic development of any 
particular society is envisaged as entail
ing changes both in its aggregative eco
nomic magnitudes and in its economic 
composition. Of these changes there 
are various indicators, not all of which 
move in wholly parallel paths. For the 
sake of convenience in exposition, how
ever, use may be made primarily of a 
single indicator, per capita real income, 
since the movement of this indicator is 
highly correlated with the movement of 
other welfare-oriented indicators, and 
since changes in it provide a great deal 
of information respecting the extent to 
which a community of people has be
come better or worse off. It is assumed, 
therefore, that economic development 
is reflected in the movement of per 
capita income, and that the role played 
by population growth in economic de
velopment is ultimately expressible in 
terms of its incidence upon the move
ment of per capita income. 

This article is composed of two main 
parts: in the first the underlying theory 
is set down and in the second the pro
spective incidence of population growth 
upon the movement of per capita in
come is examined for each of the main 
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demographic regions of the world. 
Analysis is restricted to quantitative 
aspects of the subject under discussion; 
genetical and most euthenic issues are 
disregarded. In a final section some 
implications of the population question 
are touched upon. 

Economico-Demographic Theory 

A complete economico-demographic 
theory would have to account ade
quately both for the response of aggre
gate income to population growth and 
for the response of population to in
come growth. In this article, however, 
major attention is devoted to the former 
response. The latter response is ex
amined only in so far as it bears on one 
question: Does population growth re
spond to slight output changes in the 
same manner as it responds to large 
output changes? Relevant theory may 
therefore be expressed in terms of four 
principles: (i) changing age composi
tion; (ii) changing factor complemen
tarity; (iii) changing economic homo-
sphere; and (iv) critical minimum 
economico-demographic stimulus. These 
principles are described below. 

The per capita income in terms of 
which the course of economic develop
ment is plotted is a collection of goods 
and services, the enjoyment of many of 
which is contingent upon the availability 
of sufficient leisure. Increases in the 
size of this collection tend to be accom
panied by increases in its variety and 
its quality, presumably because the 
eudemonic property of income depends 
upon variety as well as upon quantity. 
This fact is overlooked in much of the 
popular literature relating to population, 
in which it is suggested that so long as 

the food supply, irrespective of its com
position, can be made to keep pace with 
numbers, there is no population prob
lem. Unfortunately, man has taste buds 
and hence is not disposed to live on 
algae, or on a 21-cent daily mess of 
lard, beef liver, orange juice, and soy
bean meal, or on similar unpalatable 
minimum-cost diets (2 ) . Nor is he 
content to live on mimimum-cost, non
food allowances. It is not very relevant, 
therefore, to ask how many people a 
given country can support. It is more 
relevant to ask why population con
tinues to increase in a country after 
population growth has ceased to confer 
a net advantage upon the country's 
inhabitants. 

Changing Age Composition 

Potential productivity per capita de
pends, ceteris paribus, upon the size of 
the fraction of a country's population 
that is in the labor force. The size 
of this fraction, though subject to the 
influence of socioeconomic conditions, 
depends upon the age composition of a 
country's population. Furthermore, 
though this fraction may be only some 
5 to 10 percent higher in developed 
than in underdeveloped countries, the 
margin of productivity enjoyed by de
veloped countries will be greater; for 
around 10 or more percent of the labor 
force of underdeveloped countries is 
made up of children under 15, whereas 
the labor force of advanced countries 
includes almost no children (5 ) . 

When a population is growing, its 
age composition is less favorable than 
when it is stationary, and when a 
population's natural rate of growth in
creases (or decreases), its age compo
sition becomes less (or more) favor
able, within limits. More generally, 
under ceteris paribus conditions, the 
proportion of the population of work
ing age (say 15 to 59 or 20 to 64 
years) increases greatly as the gross 
reproduction rate falls and declines 
somewhat as life expectancy at birth 
increases. Model stable populations 
serve to illustrate this tendency (see 
Table 1). Suppose we postulate a set 
of age-specific fertility rates which give 
us a gross reproduction rate of 3, or a 
crude birth rate of 43 to 46; then the 
percentage of the population falling 
within the age group 15 to 59 will 
range, in the associated stable popula
tions, between 48.4, if life expectancy 
at birth is 70.2 years, and 52.5, if life 
expectancy is only 40 years. Should 

1497 



this set of age-specific fertility rates be 
replaced by another set yielding a gross 
reproduction rate of 1.5 and a crude 
birth rate of 22 to 23, the percentage 
of persons aged 15 to 59 would rise 
one-sixth or more, to between 58 and 
62. In short, if fertility declined from 
levels such as are found in much of 
Asia, Africa, and Latin America to 
those found in Europe, the fraction of 
the population of working age would 
be something like one-sixth higher 
under stable-population conditions. This 
amounts to an increase of one-sixth or 
more in potential productivity per cap- 
ita. This theoretical finding is borne 
out, of course, in the real world; for 
example, 66.28 percent of the Swedish 
population but only 56.69 percent of 
the Brazilian population is aged 15 to 
64 years. 

High-fertility, underdeveloped coun- 
tries would derive two advantages from 
the improvement in age composition 
that would result if fertility should de- 
cline until their populations had become 
approximately stationary. First, their 
potential per capita productivity would 
rise 10 to 15 or more percent; some 
of this potential productivity would 
assume the form of income and some the 
form of leisure. Second, the disposition 
of parents to put children to work and 
deny them education would be greatly 
reduced, and the capacity of the popu- 
lation to educate the children and so 
make them much more productive 
would be greatly augmented. Of this 
we have some evidence in the fact that 
in the slowly growing populations of 
developed Eurepean countries the ratio 
of children under, say, 15 to persons 
of an age (say 15 to 64) to be teachers 
is only about half as high as in the 
rapidly growing populations of under- 
developed countries. 

Changing Factor Complementarity 

Population growth would not affect 
productivity per capita adversely if out- 
put were entirely the product of labor 
and hence imputable solely to labor. 
Productivity partly depends, however, 
upon the number of complementary 
agents or factors of production (4) 
at the disposal of a population. This 
number governs the amount of equip- 
ment the average worker has to assist 
him in his occupational assignments. It 
also governs the rapidity with which 
technological advances can be given 
concrete form and the degree to which 

individuals can be trained and enabled 
to carry on that basic and applied re- 
search which underlies technological 
progress. Such progress is very im- 
portant; it seems to have been responsi- 
ble for some four-fifths of the increase 
in output per man-hour recently ex- 
perienced in the United States (5). It 
is because population growth reduces 
when it does not altogether prevent 
increase in the number of productive 
factors available per capita that it tends 
to depress the rate at which output per 
capita increases. Population growth has 
this effect because it entails transforma- 
tion of a given population, together 
with its replaceable and irreplaceable 
environment, into a successor popula- 
tion and environment, with the double 
result that increases in numbers are 
achieved at the expense of physical 
environment and that a portion of this 
physical environment is permanently 
dissipated (6). 

These factors or agents of production 
are of two sorts: (i) those which are 
reproducible and augmentable and (ii) 
those which are nonaugmentable be- 
cause their aggregate stock is either 
roughly fixed (for example, potential 
supply of water power) or depletable 
(for example, proved and potential oil 
reserves) and hence subject to the 
relentless march of economic entropy 
consequent upon their use (7). While 
the rate at which the stock of agents 
(i) is increased depends immediately 
upon the level of income and the aver- 
age propensity of the community to 
save, it is affected, as may be the 
marginal productivity of this stock of 
capital, by the scarcity of agents (ii), 
For in so far as agents (ii) are in 
short supply, this shortage must be 
made up by agents ( i) ,  with the result 
that average income is sonlewhat lower 
than it otherwise would be. 

Population growth slows down the 
rate at which the number of agents (i) 
available per capita can be increased. 
Inasmuch as a nation's stock of utilized 
wealth usually amounts to something 
like five times its national income ( 8 ) ,  
saving rates of 5 and 10 percent, re- 
spectively, are required to keep the 
wealth-population ratio constant when 
the population is growing 1 or 2 percent 
per year. Close association of this ratio 
and per capita income is prevented by 
various circumstances, however, among 
them variation in the composition of 
wealth, in the wealth-income ratio, in 
the extent to which increase in wealth is 
accompanied by technical progress, and 

in the manner in which wealth and in- 
come are measured (9). The wealth- 
income ratio does, however, provide a 
rough, internationally comparable index 
of the extent to which population 
growth absorbs output which might 
otherwise have been consumed or 
utilized to increase wealth or capital 
per head. It may be inferred that, even 
though the capital output ratio in in- 
dustry or agriculture is sometimes as 
low as 3: 1 or lower, savings of 8 to 10 
or more percent are required in the 
longer run to offset the population 
growth rates of 2 or more percent found 
in many underdeveloped countries. For 
assets are normally accumulated not 
only to equip and house people but also 
for various other reasons which in the 
longer run bring the ratio of total 
physical assets to income up to 4 or 
5 to 1. 

Up to now the nonaugmentable fac- 
tors have not seriously retarded the 
growth of output per head, because 
unused reserves remained, because sub- 
stitutes were available, because technical 
progress has reduced the input of these 
factors per unit of output, and because 
the use of materials other than minerals 
and water has grown little more 
rapidly than population. Furthermore, 
technical improvements have increased 
the output of minerals per composite 
unit input of labor and capital. It is 
shortage of water and space that bids 
to restrict expansion here and there. 
In time, however, population growth, 
together with rising per capita con- 
sumption, will greatly increase the over- 
all use of minerals and water and 
may even increase the marginal cost 
of produce, particularly if considerable 
amounts of cultivable land are diverted 
to nonagricultural purposes. Consump- 
tion of materials originating in non- 
augmentable sources has been increas- 
ing markedly only since the late 19th 
century; this increase may not make 
itself felt in terms of rising costs for 
some decades, however, and even then 
the initial impact of such cost increases 
will be minor. Dearth of suitably 
situated space is likely to make itself 
felt, however (10). 

Changing Homosphere 

Man's earthly habitat, or homo- 
sphere, is a component of the compara- 
tively invariant biosphere in which 
living matter flourishes (11).  The ca- 
pacity of this homosphere to sustain 
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human life at a given level is con- 
ditioned in some measure by the growth 
process as such, independently of the 
operation of the principle of changing 
complementarity touched upon in the 
preceding section. The effects of growth 
may be adverse or favorable. They are 
adverse when growth permanently dis- 
sipates a portion of the environment 
capable of subserving human life with- 
out at the same time replacing it with 
a suitable substitute. 

Illustrative perhaps is erosion conse- 
quent upon population pressure, or the 
dissipation of potential utility associ- 
ated with increase in economic entropy, 
noted above. Illustrative also would be 
the covering of much land by water 
should continuing population growth 
so step up man's production of carbon 
dioxide that the oceans failed to absorb 
all of it, with the result that the carbon- 
dioxide content, and hence the tempera- 
ture, of the atmosphere rose sufficiently 
to melt the polar icecaps. 

Illustrative of the favorable effects 
are reductions in composite inputs per 
unit of output made possible, within 
limits, by economies consequent upon 
increase in the size of a population and 
in the apparatus of production. Of 
minor importance is the resulting fuller 
use of such indivisible agents as a 
railroad bed. Of major importance is 
the increase in organizational, and 
other, specialization made possible by 
population growth, together with the 
tendency of large economies to be more 
competitive and hence more inclined 
to make optimum use of factors than 
are small econon~ies. Much of the re- 
straint to which specialization and com- 
petition are subject is attributable, of 
course, not to smallness of population 
but to smallness of country or economy. 
This condition, usually inherited from 
the 18th century or from earlier cen- 
turies, when the optimum-size state was 
smaller than today, is now being par- 
tially rectified through the creation of 
metastates (12). 

Population growth, when accom- 
panied by corresponding growth in 
employment and income, may stimulate 
both the growth of firms which have 
not yet expanded to the greatest extent 
that seems economically desirable and 
the introduction of equipment and 
methods superior to those in use. For, 
so long as an economy is growing and 
expected to grow, stin~ulus is given to 
the disposition to plan and invest for 
the morrow and to suppose that en- 
hanced output will find market outlets 
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Table I .  Gross reproduction and percentage of population aged 15 to 59 in model stable popula- 
tions (23). - 

Life expectancy at birth (yr) 
Gross - 

reproduction 40 60.4 70.2 
rate 
(%) Percent aged Birth rate Percent aged Birth rate Percent aged Birth rate 

15-59 (NO. /1000) 15-59 (NO. /1000) 15-59 (NO. /1000) 

as satisfactory as those currently relied 
upon. Under these circumstances, also, 
it is relatively easy for labor and other 
factors, whether newly employed or 
situated in nonexpanding industries, to 
move into expanding industrial sectors. 
These various potential advantages of 
population growth, though realizable 
in a developed country, are not likely 
to be realized in a heavily populated, 
underdeveloped country where divers 
other preconditions for development are 
lacking. Their role in a developed 
country may be exaggerated, since in 
such a country, even if the population 
is stationary, death and retirement alone 
permit considerable and rapid readjust- 
ment of the labor force, while deprecia- 
tion and obsolescence permit rapid 
modification of the composition of 
capital. Such flexibility is particularly 
marked when, as in advanced societies, 
governments are economically power- 
ful enough to support aggregate demand 
at a level favorable to needed readjust- 
ment. 

Critical Minimum 
Economico-Demographic Stimulus 

Much of Asia, Africa, and Latin 
America-perhaps two-thirds of the 
world's population-is caught in a Mal- 
thusian trap, in "a quasi-stable equi- 
librium system" in which forces making 
for increase in income evoke counter- 
balancing income-depressing forces, 
among them a high rate of population 
growth. 

Escape from this trap or system 
presupposes a stin~ulus, or set of con- 
tinuing stimuli, sufficient to make the 
income-increasing and the population- 
growth-retarding effects dominant. This 
stimulus must operate both to increase 
income faster than population and to 
reduce the rate of population growth 
so that per capita income and expecta- 
tions respecting the future course of per 
capita income rise sufficiently. What is 
called for is heavy investment over a 

sustained period of time-investment 
that is oriented not so much toward 
providing traditional support for a 
growing population as toward augment- 
ing the stock of income-producing 
equipment, toward educating and ur- 
banizing the population and rendering 
it productive and forward-looking, and 
toward replacing wants that foster pop- 
ulation growth by different aspirations 
( 1 3 ) .  

What alone is in dispute is the extent 
to which a people, even when its 
government is strong and well en- 
trenched, can be induced to extend 
its time horizon, sacrifice today's simple 
material pleasures for tomorrow's un- 
certain returns, and substitute ideals of 
the sort found among advanced Euro- 
pean peoples for those regnant in 
tradition-bound societies. Puerto Rico's 
experience demonstrates how very diffi- 
cult it is to introduce effective family 
planning. 

The significance of the above argu- 
ment, subscribed to in part already by 
J. S. Mill, derives from the fact that 
population growth has been revolu- 
tionized in underdeveloped countries 
by the introduction of modern health 
measures that increase life expectancy. 
As a result, numbers increase, or soon 
will increase, two or three or more 
times as fast in these countries as they 
increased in Western Europe when that 
part of the world was undergoing 
modernization. The low rate of popu- 
lation growth characteristic of Western 
Europe (it was generally near or below 
1 percent per year) permitted initially 
low rates of saving to set self-sustaining 
economic developn~ent in motion. Sim- 
ilarly, in Japan, the only non-European 
country to undergo substantial modern- 
ization in the late 19th century, the rate 
of natural increase long remained close 
to 1 percent, and savings were relatively 
high and were put to good use. Even 
so the agricultural population has re- 
mained at the Meiji-era level; moreover, 
despite considerable modernization and 
the early adoption of family-limitation 



Table 2. Demographic and economic characteristics, by region, about 1950-55 (see 24). The density and population estimates for A.D. 2000 are based 
on United Nations "medium" forecasts. 

Demographic and economic characteristics 

Per capita Labor force (%) Population (%) 
Region Population (in millions) Persons per kmz Birth rate income 

(No. /lo001 (dollars) In agri- In in- Aged In cities 
In 1955 In 2000 In 1955 In 2000 in 1950 about culture dustry l;;wrO 

1955 
-- - 
World 2690 6267 20 46 39 50-1864 59 18 56 13 
Asia 1490 3870 5 5 143 46 50-487 73 10 55 8 
Africa 216 517 7 17 47 50-284 75 11 54 5 
South America 125 394 7 22 25-45 107-391 55 18 54 18 
Central America and Caribbean 58 198 2 1 72 35-50 8 0 4 2 6  62 16 53 12 
Rest of world 801 1288 14 23 2&26 150-1864 13-45 30-37 59-62 18-41 

practices, Japan's birth rate did not fall 
sharply until after legal barriers to such 
limitation were relaxed, in and after 
1949 (14). The demographic history 
of Japan suggests that, without strong 
governmental efforts to augment the 
rate of capital formation markedly and 
to stimulate effective control of fertility, 
underdeveloped countries, especially 
those which are already heavily popu- 
lated and less productive of income 
than was early 19th-century England, 
are unlikely to escape their Malthusian 
trap, low incomes and excessive fertility. 

Empirical Findings 

Having noted ways in which popula- 
tion growth may affect the movement 
of per capita income and (if we may 
ignore Pope's dictum: "Fixed to no spot 
is happiness sincere") "welfare," we 
may turn to the current demographic 
situation, a conspectus of which is pre- 
sented in Table 2. Prospective rates of 
growth for Asia (exclusive of Japan), 
Africa, Middle America, and South 
America (exclusive of its temperate- 
zone countries) are much higher than 
for other areas. In these four areas 
fertility is uncontrolled, natality is high, 
and the diffusion of effective family 
limitation practices is retarded by a 
predominance of rural conditions, often 
accompanied by a high degree of illit- 
eracy, elimination of which is difficult. 
While age composition is unfavorable 
to productivity in all these rapidly 
growing regions and per capita incomes 
are generally much lower than in the 
remainder of the world (that is, in 
Europe, northern North America, the 
Soviet Union, Japan, and most of 
Oceania), where fertility is subject to 
quite effective control (though this is 
not always exercised), population den- 
sity appears to be a powerful depressant 

of income only in the Far East (where 
about half the world's population lives) 
and in Middle America. The low level 
of income in most of Africa and much 
of South America is primarily attribut- 
able, as are low income levels to some 
extent in the Far East, to conditions 
associated with economic underdevelop- 
ment as such rather than with popula- 
tion density, a considerable amount of 
which is compatible with relatively high 
per capita incomes (for example, popu- 
lation density is approximately 200 
individuals per square mile in the 
northeastern United States and exceeds 
300 in much of Europe and 500 in 
Japan). 

Lowness of income is almost invari- 
ably associated with a heavy concen- 
tration of the labor force in agriculture, 
a condition found in Asia and Africa 
and in n ~ u c h  of Middle and South 
America. There results a heavy pres- 
sure of agricultural population on the 
land under cultivation, especially when 
arable land per head of agricultural 
population amounts to less than 1 acre, 
as in Asia, or to about 2, as in Middle 
America, instead of more than 3, as in 
Europe and much of Africa and Latin 
America, or about 20, as in North 
America (15, pp. 474-477). Hence, 
agricultural income is very low in Asia 
and is augmentable principally through 
the reduction of the agricultural popu- 
lation by half or more and the augmen- 
tation of the frequently low yields per 
acre and per man; for, as the data in 
Table 3 indicate, pasture land is scarce 
and there is little utilizable forest or 
potentially productive land to bring into 
use. In the Near East, to some degree in 
Middle America, and in South Ameri- 
ca and much of Africa. the amount of 
land under cultivation apparently is still 
significantly augmentable. In all these 
areas, moreover, as in much of the Far 
East, output per acre could be greatly 

increased, given scientific methods of 
cultivation and a sufficiency of plant 
nutrients and moisture (15, p. 531; 16 ) ,  
There is little prospect, however, with 
current population trends, that the 
peoples of Asia, the Middle East, or 
Middle America can greatly reduce 
their excessive dependence on cereals 
and tubers (15, chap. 9 ) .  

While the easing of population pres- 
sure in agriculture depends in part upon 
greatly increased investment in agri- 
culture, together with modernization of 
techniques, it depends largely upon the 
provision of relatively productive non- 
agricultural en~ployment for both the 
excess agricultural population and 
additions to the labor force resulting 
from natural increase. Such provision 
requires not only considerable invest- 
ment in suitable forms of education but 
also the formation of capital and the 
availability of the requisite mineral and 
other natural resources. Let us con- 
sider investment in education and capi- 
tal formation first. In  most under- 
developed countries investment in suit- 
able facilities for education at the 
secondary and advanced levels is too 
low, and in many not even a full 
primary education is provided. In 
many, savings are barely adequate (if 
that) to offset population growth, prob- 
ably averaging less than 10 percent of 
the national income in the whole of the 
semi- and nonindustrialized world (1  7). 
In Asia, with the exception of China, 
Israel, Japan, and possibly one or two 
small communities, the rate of capital 
formation is around 10 percent or less 
of income, and even in thrifty Japan 
gross fixed capital formation per capita 
is only one-ninth of that in the United 
States and one-third of that in Western 
Europe (18). In Latin America gross 
investment in fixed capital (some of 
foreign origin) has been in the neigh- 
borhood of 17 percent of the gross 
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national product, and net investment, 
around 11 percent of the net national 
product (29 ) .  In Africa capital forma- 
tion has varied greatly, ranging from 
levels of below 10 percent of national 
income, through perhaps close to 10 
percent in Egypt, to much higher rates 
in Rhodesia, the Union of South Africa, 
and other countries (20). Much higher 
rates of savings are required in most 
of the underdeveloped world, given 
current population growth, than are 
presently manifest. 

While a number of underdeveloped 
countries are equipped with the natural 
resources requisite for economic de- 
velopnlent, in others the amounts of 
such resources are small or are offset 
by heavy population. China's iron-ore 
reserves (6.7 tons per capita), com- 
parable to Mexico's, are greatly inferior 
to India's (54.2 tons per capita), which 
are superior to those of the United 
States; but India's coal reserves, roughly 
comparable in per capita terms to those 
of France, are greatly inferior to 
China's. Japan, with some coal, lacks 
iron ore as well as many other minerals. 
With the exception of these three coun- 
tries and the partial exception of Korea, 
no Asian country is able to develop a 
considerable iron and steel industry 
and related industries; nor is a com- 
parable industrial base now being pro- 
vided by other minerals, or, in the long 
run, by petroleum (most heavily pro- 
duced in the Near East). In South and 
Middle America, Brazil, Venezuela, and 
Cuba are well equipped with iron ore 
but are short of coal. Most of the coal 
and iron ore in Africa is in Southern 
Rhodesia and the Union of South 
Africa. In sum, a shortage of minerals 

in relation to population is likely to 
limit industrial development and the 
increase of per capita income in Asia, 
even in the absence of further popula- 
tion growth, and analogous limitation 
is likely eventually to become operative 
in much of Latin America and in parts 
of subsaharan Africa. Only a detailed 
inventory and study of available re- 
sources could disclose when and to 
what degree such limitation would be- 
come evident. Were such a study 
undertaken now and something like an 
optimum population determined for 
subsaharan Africa and South America, 
policy might be oriented toward reduc- 
ing the actual and the potential rate 
of growth (21). 

Implications 

It was suggested above that if a 
population were stationary instead of 
growing 2 or 3 percent per year it 
would have at its disposal, for improv- 
ing the state of the existing population, 
current productive power and income 
amounting, in per capita income terms, 
to something like 20 to 25 percent of 
national income under ceterir pnribur 
conditions. The precise magnitude of 
this figure depends upon the econon~ic 
significance of differences in age con?- 
position and upon the relevant wealth- 
population ratio. It affords a rough 
measure of the current cost of a 2 to 3 
percent yearly rate of population 
growth. The magnitude of this cost, 
together with the disadvantages, from 
the standpoint of education, of an un- 
favorable age composition, suggests that 
countries like Brazil which require 

Table 3. Amount of land, per capita and by use, 1955 (25). 

Agricultural area 

Region 

Arable land and land Permanent meadows 
under tree crops and pastures 

Total Total Per 
(millions (millions 

of of  capita 

hectares) (hectares) hectares) (hectares) 

Forest 
land 

(millions 
of 

hectares) 

Unused but 
potentially 
prociuctive 

land 
(millions of 

hectares) 

U.S.S.R. 220 1 .10  267 1.33 743 
Europe 150 0 .37  85 0 .21  136 
Northern North America* 228 1.26 278 1 .54  668 
Rest of North America? 27 0 .47  78 1.34 7 1 
South America 69 0 . 5 6  313 2.52 887 
Oceania 24 1.71 376 24 .00  87 
Far East 355 0 .25  27 1 0 . 1 9  475 
Near East 78 0 . 5 6  29 5 2 .11 145 
Africa 219 1.29 502 2.95 652 
- -. - -- - - - 
" "Northern North America" includes Alaska, Canada, and the U.S.; P "Rest of North America" includes the 
balarice of North and Central America. 

larger populations for the optimum ex- 
ploitation of their resources can pro- 
gress more rapidly if they reduce their 
annual rates of population growth from 
the present 2 or 3 percent to, say, 1 
percent. 

The adverse effects of population 
growth in heavily populated under- 
developed countries have been well 
sumnlarized by Coale and Hoover in 
their study of India. Assuming two 
postulates, that expectation of life at 
birth would rise from 32 years in 1951 
to 52 years in 1986 and that fertility 
might either remain unchanged or de- 
cline 50 percent by 1986, the decline 
beginning in 1956 or not until 1966, 
they examined the economic implica- 
tions of the population changes that 
would take place. They found that, if 
fertility begin to decline at once, to be 
halved by 1986, income per consumer 
by the 1980's would be rising nearly 
four times as fast as would have been 
the case had fertility not declined at all. 
Moreover, the population, though still 
increasing 0.9 percent per year, would 
be approaching a stationary state, 
whereas, if fertility had not declined, 
the population would be increasing 2.6 
percent per year and escape from the 
Malthusian trap would be even more 
difficult than it had been 30 years 
earlier (I, pp. 38, 273, 280). Analo- 
gous results were yielded by a similar 
inquiry in Mexico, where population 
has been growing faster than in India 
and where per capita income is two or 
three times that in India. Given a 
50-percent decline in fertility, income 
per consunler would, as in India, be 
about 41 percent higher at the end of 
30 years than it would have been in 
the absence of any decline in fertility 
(I, pp. 280, 305-306). Reduction in 
fertility, in short, makes possible higher 
and much more rapidly growing average 
incomes. 

Because of the geometrical character 
of population growth and the fact that 
numbers rarely decline, the problem 
now confronting India or Mexico may 
eventually confront Europe or the 
United States or any other region where 
population is not yet so dense as it is 
in Europe, or where it is growing less 
rapidly than in, say, Latin America. It 
is sonletimes supposed that maintenance 
(as in the United States) of two- to 
four-child families-that is, of a three- 
child-family average-would constitute 
a sufficient degree of control. Yet, 
under the conditions that exist in the 
United States, maintenance of a level 
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of three children per family would 
result in an increase of population of 
about 1.3 percent per year, and this 
rate could easily be raised to 1.5 per
cent, approximately the rate at which 
the American population has been 
growing since 1950 (22). With an 
annual rate of increase of 1.5 percent, 
a population doubles every 47 years. 
In a mere 200 years, therefore, at this 
rate of increase the population of the 
United States would rise from a current 
179 million to about 3.5 billion, or 
nearly 1200 persons per square mile, 
a density roughly double that presently 
found in Massachusetts and New Jersey. 

In most of the world, persisting 
population growth constitutes the most 
serious of the long-run threats to the 
continuing improvement of man's ma
terial lot. Because of the existence of 
limitational factors, if only that of suit
ably situated space, there is a limit to 
the extent to which populations can 
grow, in any country or in the world as 
a whole. It is sometimes argued that 
fertility will never endanger man's 
standard of life, since men, having 
acquired a standard, are unwilling to 
surrender it, whether to population 
growth or to other income depressants. 
This argument overlooks a more funda
mental ethical and eudemonic issue 
posed by population growth, however. 
It ignores the fact that resources cur
rently used to support the costs of popu
lation growth might otherwise serve to 
augment welfare per capita. It fails to 
ask to what degree maximum welfare 
per capita would be more nearly real
ized if those preferring population 
growth, whether in the United States or 
elsewhere, were required to support 
more of its costs than at present. It 
neglects the fact that in much of the 
world living standards already are 
desperately low and will prove hard to 
raise even if the stork's wings are 
clipped. 
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