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New York Times excerpts (31 August 1974) frcm the WORLD PLAN OF ACTION adopted
by the U.N. World Population Conference.

articles from Scientific American, September 1974 on various aspects of
over-population.

Despite some adverse publicity, progress was achieved at the first World
Population Conference sponsored by the U.N. in Bucharest in August 1974 in
which 1300 delegates from 135 nations sat down and discussed one of today's mos
controversial subjects. Debates were heated, but some of the areas of mis-
understandlng they exposed are repairable and the conference provided for a
continuing review mechanism in the U.N. to monitor population trends.

The draft plan identified runaway population growth as a threat to worldwid
. development and recommended that population limitation be made a major componen
of all national development policies. The role of economic and social develop-
ment as-a means of coping with population problems was emphasized at the
insistence of Third World nations but even with the obvious resentment and
trepidation of the have nots as to the motives of the haves, worthwhile recom-
mendations for social and economic development came out of the final plan
including: expanding educational opportunities; discouraging early marriages;
eliminating child labor; upgrading the position of women;. establishing social
security and old-age benefits, etc. Population experts state that such measure
have historically had the effect of lowering birth rates. The reasons are
spelled out in the attached articles which are filled with solid background
material that can be turned into articles for mass- -circulation newspapers
and magazines.

Reservations among developing nations that family planning programs would
deprive them of the larger population they are counting on to swell their
industrial labor force are covered in two articles, "The Human Population" and
"The History of the Human Population'', which describe the decades-long lag
between lower fertility and a lower population growth rate. Hence, Third
World countries can be assured that they will not lose out on the benefits
of population growth if they adopt family planning programs now.

This- issuance contains artieles from domestic and  foreign
publications selected for field operational use. Recipients are
cautioned that most of this mutcrial is copyrighted. For‘rcpub-
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et ‘ms payment of copyright, fees not to excccd $50.00 is authorized
per previous instructions. The attachment is unclassified when
detached.
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Foliowing are excerpts from
the Plan of Action adopted

today 5, the United Nutions
Worid Pozulation Conference:
Soema. 53 Tas New Tork Times
General Objectives
To 2dvance understanding
of popuiiion at national,

subnat’znal, regional and
‘giobzi ievels, recognizing the
diversicy of the problems in-
volvad.

To advance nationa! and
Jintermational - understanding
of e interrelatedness of
" demographic and socio-eco-
romic ftactorg in develop-
menz, of the nature and

scope of the contribution of -

demographic factors to the
attainment of goals of ad-
vancing human welfars, on
. the oze hand, and the impact
of broader social, -econcmic
and culiural factors on dem-
ograghic behaviour on the
other. ; '

To promote socic-economic
‘measdres and  programs
whosa aim is to alfect,
inter zlia, population growth,
mor . snd mortality,
‘repreduciion and family for-
mati. . posulation distribu-
tion 3t internal migration,
intermstionz! migration, and
conszquently  demographic
StrucIyres. -

To ‘advance national and
dnte=szzonal undersianding
of rhe compiex relations.
among the problems of pop-
ulaticn, resources, environ-
‘ment and devalopme=t, und
to promote a unified analyti-
cal epproach to tne study of
this interrelationship and to
relevant policies. '
Stress on Status of Women

To promote the status of
‘women and expansion of
their role, the full participa-
tion ¢f women in the
formalazisn and implementa-
i socig-economic pulicy,
nz nopulaton policies,
and tse creation of aware-
ermng all wom:an of

current and porential
s in national life.
recommend guidelines
for oSosuiation policies con-
i with national values
als and with inierna-
razognized - princi-

1

1
implementation of
. policies where
- npeczssary,  including  im-
provemsnt in the communi-.
cation of the purposes and
goals cf thase policies (0 the
pubiic and the promotion of
popular periicipation in tieir
form.lation and implementa-
tion.
Tu
ment

enocurage the develop-

S ABBPETETEDr

T2323rcn. informas

iraic

jces, as we!ll as statistics In
support of the above prin-
ciples and objectives.
Recommendations for
Action

Countries which consider
that their present or expected -
rates of population growth
hamper thsir goals of pro-
moting human welfare are
invited, if they have not yet
done so0, to consider adopt-
ing population policies, with-
in the framework of socio-
economic development, which
are consistent with basic
‘human rights and national
goals and values. -

Countries which aim at
achieving moderate or low
population growth should try
to achieve-it through a low
level of birth and death
rates. ‘

Recognizing that per capita
use of world resources is
much higher in the more
developed than in the deve!-
oping countries, the de-
veloped countries ars urged
to adopt aporopriate policies
in population, consumption
and investment, bearing in
mind the need for fundamen-
tal improvement in inter-
national equity. ’

Developnrent Goals Listed

It is agreed that the fol-
lowing development goals
generally have an effect to
moderate fertility levels:

#. The reductton of infant
za. “hild mortality, particu-
larly by megns of improved
nutrition, sanitation, mater-
nal and child health care, and
maternal education.

B. The full integration of
women into the deveiopment

process,  particularly by
means of their greater par-
-ticipation in  educational,

social, economic and political
opportunities, and especially
by means of the removal of
obstacles to their emiployment
in the nonagricultural sector
wherever possible. In this
context, nztional law as well
as relevent international
recommendations should be
reviewed in order to elim-
inate discrimination in, and
remove oostacles to, the

. education, training, employ-

ment and career advancement
opportunities for women.

'C. The promotion of social
justice, ‘social mobility and
soctal development, particu-
larly by means of a wide
participation of the popu-
lation in development and a
more equitabie distribution of
income, land, social services
and amenities,

D. The promotion of wide
educationul opoortunities for
the younsz of both sexes and

Keasendgutiinaz -

the risinz g2neration,

_enable them

e piimtnanion g ni.dg
labor and chiid abuse and the
establishment of social-
security and old-age bensfits.

The establishment of an
appropriate lower limit for
age at marriage.

Projections of Declines

Projections of future de-
clines in rates of populaticn
growth, and tbose concerning
increased expectation of life,
are consisteat with declines
in the birth rate of the devei-
oping countries as a whole
from the present level of 38
per thousand to 30 per thou-
sand by 1985. In these pro-
jections, birth rates in the
developed ceountries remain
in the region of 135 per thou-
sand.

To achieve by 1983 these
levels of fertility would re-
quire substantial national
efforts by those couniries
concerned, in the field of

. socio-economic development
and population pelicies, sup-

ported, upon request, by ade-
quate international - assist-
ance. Such efforts would
also be required to achieve
the increase in expectation of
life. ‘

Countries which consider
their birth rates detrimental
to their national purposes are
invitad to consider setting
quantitative goals and imple-
menting policies that may

lead - to the attainment of
such goals by 1285. Nothing-

herein should interfere with
tha sovereignty of any gov-

ernment to adopt such quan-

titative goals.

It is recommended that:

A. Education for girls as
well as boys should be ex-
tended and diversified to
to contribute
more effectively in rural and
urbzn sectors as well as in
the management of focd and
other household functions,

B. Women. should be ac-
tively involved both as in-
dividuals and through politi-
cal and nongovernmental
orgamizations, at every stage
and every level in the plan-
ninz and implementation of
deveiopment programs, in-
cluding population policies.
_ C. The economic contribu-
tion” of women in household
and farming should be rec-
ognized in national econo-
mies,

D. Governments . should
mak2 a sustained efiort to

" insure that legistation regard-
wemen -

ing the status of
complies with the principles
spaiied out in the Declara-
tion on the Elimination cof
discrimination Against Wom-
en and cther 'nited Naticns
dactarations, conventions znd

HESHT Frepor corPoptiationPuiks

o _imalemeptarion, apd {0

inform women ztU all sccio-
economic levels of their legal |
rights and responsibilities,
Long Term Assay Uureg
in Planning development,
and particularly in planning
the location of industry and
business and the distribution
of sacial services znd amen-
ites, government should
taks iato account not only
short-term economic returns
of alternative patterns but
also the social and enpviron-
mental costs and benefits in-
voived as well as equity and
social justice in the distribu-’
tion of the benefits. |
I+ is imperative that ail!
countrias, and within them
all social sectors, stould|
adapt themselves to more 1a-!
tional utlization of natural.
respurces, without exgass, s0i,
that some are not deprived.
of what others waste. In’
order to increase the pro-
duction and distribution of
focd for the growing world

population, it -is recom-
meanded . that governments

give hizh priority to improv-

ing methods of food produc-
tion. tne investigaiicn and,
deveiopment of new sources

of food and more efiective

utilization of existing sources.

International cooperation is

recommendad with the im of
insuring the provision of {er-
tilizers and energy and a
timaiv supply of foodstuffs:
to all countries. -

It is strongly recommended
thar national policies be
formulated and implemented
without viofating, and with
duz promotion of, universally
accepted standards of human
rights.

international cdomeration,
based on the peacsful ccex-
istence of states having dif-

frrent social systems, should

play a supportive role in
achieving the goals of the
pizn of Action. This suppor-
tive rolg could take the form
of direct assistance, techni-
¢al or financial, in response
to national and regional re--
quests and be additional to
economic development assist-
ance. ' -

It is recommended that
monitoring of = ponulation
trends and policies discussed
in this Plan of Action should
be undertaken continuously.
as a speciatized activity of
the. United Nations and re-
viewed hiennially by the ap-.
proorizie bodies of the United
Nations system, beginning in
1977. A comprehensive and
thorcugh raview and apprais-
al of orogress made toward
achieving the zoals and ree-
ommendatinns of this Plan of-
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and practice through effec-

Unitod Narians system.
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The articles presented in this issue point out, among other things,

that rapid population growth cannot last long. The question is:

Wil

population level off because of high death rates or low birth rates?

by Ronald Freedman and Bernard Berelson

I i Yhe rate of growth that currently
characterizes the human popula-
tion as 2 whole is a temporary de-

viation from the annual growth rates

that prevailed durmg most of man’s his-
tory and must prevail again-in the future.

Today's situation is unique in mankind’s

experience: the highest growth rate in

humean history (about 2 percent per year)
from the highest hase in absolute num-
bers (nearly four billion). The world is
currently adding nearly 80 million peo-
ple per year, about as many as the popu-
lation of the eighth-largest country

(Bangladesh).-

Over the millenniums until vety re-

" cent times the human population in-

creased at a very low rate. From the time
of the agricultural and urban revolution
about 5,000 years ago the population in-
crease probably never reached as much

as .1 percent a year for any long period-

until the late 17th century, As Ansley J.
Coale shows elsewhere in this issue [see
“The History of the Human Population,”
page 40], the acceleration of world pop-
ulation growth was particularly pro-

nounced in countries that are among the

most highly developéd today: the Euro-.

pean countries and the lands Europeans

settled overscas. That growth was the -

product of the decline in their death
rates, prolonged over three centuries and
most marked from about 1800 on, and
the lag in the parallel decline in their
birth rates. Now the population is en-
gaged in-what can truly be called a vital
revolution. We happen to live in the cru-
cial transitional generations. Earlier the
high fertility of mankind was balanced
by high mortality. Currently, however,
death rates have been falling almost ev-
erywhere. The birth rate has also been
falling in many nations and communities,
but this trer * has come along later and
more slowly. the population has there-
fore been increasing, and up to now at an
increasing rate. In the 1970’s the rdte of
increase has slightly exceeded 2 percent
per year. That means a doubling time of
less than 35 years, and the number cur-
rently being doubled is a very large one.
Pro]ectlon of such growth for very long

into the future produces a world popuh-

HUMAN POPULATION OF SOME 5,000 YEARS AGO depicted itzelf in the rock paint-
ings on the opposite page. The p'un!mvs are in the Tassili, a remote mountdinous region of
the Sahara on the southern border of Algeria. The running human ﬁtrures carrying bows
are hunters, but these people were probably pastoral nomads. The lurge animal in the cen-
ter is a bull. A that time the Sahara was not as dry as it is today, and it muy have been the
scene of the human migrations that attended the intreduction of animal husbandry and
agriculture. The photograph was made by L. L. Cavalli-Sforza of Stanford University, the
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tion larger than the most opti

mates of the planet’s carrving capacity
In tl_xe long run near-zero growth will
have to be restored—eithe by lower

certainty that they will remain there).
The underdeveloped countrigs-are grow-
ing very fast: mortality is falling more or
less rapidly, but fertility is changing very

- cles that approach or excee

-seen before in human popul

little, except in a few smal
The differing age structures
kinds of population contribu
problems.

"The possibility that grow
halted and the population st

countries.
of the two
e their own

th may be
abilized by

" the control of fertility is illustrated by

the recent demographic history of the -

developed countries: some 3(
classified by the appropriate
the United Natmns that shar
terial abundance of mdustna_l
cline in the death rates of the
has given their populations lif

The age structure of these |

nations, as
agencies of
e in the ma-
ization. De-
se countries
e expectan-
d 70 years.
opulations,

trendmg toward roughly equal numbers

in every age cohort up to the

ade [see top illustration on p
391, constitutes a biological

sixth dec-
sges 38 and
novelty not
ations. Fer-

tility rates in many developed countries
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dealll, rates :
of growth, gi AR RIQNGAS
about the ultimate stabilization of these
populations must be qualificd, however,
by secollection of the upsurge in their
Lireh rates during the 1940’s and 1930’
Lo gliar to U.S. citizens as the “baby
Y of the years that followed World
War II) that temporarily reversed the
trend of the preceding century. These
vital trends originally put in their ap-
pearance with the onset of the scientific-
industrial revolution and the populariza-
tion of material well-being that has made
the countries of the European peoples
the developed countries of today. The
same trends are observed in the Japancse
population from the time of the Meiji
restoration in 1868, which launched that
country’s industrial revolution.

As early as the 1930’s what has be-
come known as the demographic transi-
tion culminated, in many of those coun-
tries, in the convergence of birth and
death rates that brought their growth
down c}ose to zero. Since there is no ac-
cepted ‘explanation for the subsequent
surge and decline of their fertility rates,
no one can say with assurance that some-
thing similar will not happen again. In
any case the demographic future of this
portion bf the human population is now a
function of movement in its birth rates.
Further decline in mortality (even to
zero!) would have little effect on growth;
almost everyone in the developed world
now .lives past the childbearing years,
and saving the lives of older people does
not affect the growth rate of a population
to any degree. With modern contracep-
tive technology widely available and in
use in most developed countries, their
birth rates may be said to be under vol-
untary control. It can be anticipated, as
Charles F. WestoF observes [see “The
Populations. of the Developed Coun-
tries,” page 108], that human fertility in
these novel circumstances will oscillate
in response to cultural and economic
pulls and pressures, not yet securely un-
derstood. The conjugal family of indus-
trial civilization [see “The Family in
Developed: Countries,” by Norman B.
Ryder, page 122] is typically a small
family, And the true liberation of women
from the commitment of their lives to
childbearing [see “The Changing Status
of Women in Developed Countries,” by

kind of inertia against return to high lev-
els of fertility.

Even so, some of these populations
still retain considerable potential for
growth, Higher birth rates in the recent
past .nean large proportions of couples

\of 7
8 &as%vég)grz-ﬁs hefote "z

Judith Blake,” page 136] scts another
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achicved. Thus even if the country’s fer-

tility pérsists at a replacement level, the -

U.S. will not reach zero growth for 50 or
60 years, at which time its population
will be 40 percent larger. .

r Fhe principal impetus to world popu-

lation growth comes today from the
underdeveloped countries where nearly
three-fourths of mankind dwell. Death
rates in those countries have been falling
over the past 25 years toward the low
levels of the developed countries. Birth
rates, however, remain twice as high as
they are in the developed countries. The

result is a population increase averaging
2.5 percent and in many countries ex-

- ceeding 3 percent. - :

The populations of such countries are
now growing faster than those of the
developed countries grew during the
phase of rapid population growth of the
European peoples [see “The Populations
of the Underdeveloped Countries,” by
Paul Demeny, page 148]. Mortality rates
in such countries are com'erging toward
those of the developed countries, al-
though there is still some way to go, par-
ticularly when age structures are taken
into account. (The crude death rates of
the underdeveloped countries run about
14 per 1,000 population, as against

about nine per 1,000 in the developed

countries.) In some countries further de-

cline in mortality may come slowly with-
out further improven:2nt in nutrition, liv-
ing standards and public health services.
The large gaps between the underdevel-
oped and the developed countries re-
main in fertility, represented by an over-

-all crude birth rate of 39 per 1,000 popu-

lation compared with 17 per 1,000. Some
large countries such as Nigeria, Bangla-
desh and Pakistan have crude birth rates
that are three times higher than those of
the U.S, . _
Accordingly it is almost inevitable
that the world’s population will grow to
between 6.5 billion and 8.5 billion in the
next 75 years, with nearly all the growth

- in the underdeveloped countries. As

Tomas Frejka of the Population Council
has shown, employing a computer model
of the world population that incorporates

data on age structure, the population

would grow to 6.3 billion even if repro-

duction rates in all countries could be

brought down to replacement levels as
early as 1930 [see “The Prospects for a
Stationary World Population,” by Tomas
Frejka; SciextiFic AxiericaN, March,
1973]. Arrival at the replacement rate by

i:}i zgj’ iE} ore plausible

"ate such trends, it must clearly accom

“in the structure of populations, the livi
.generations  have been experienci
-equally ‘revolutionary changes in

‘technology and the use of resources, i
,economic relationships and in man’s i

QQD & billionlin
ercent of the adfli-

underdevelqped countries. The wofld
would know an India of 1.4 billion po

date to growth. Over the next few d
ades roughlyv evervthing must be d
bled just in order to stav even. ‘Rog
Reveiie [see “Food and Populatio
nage 160] considers that the projectgd
demand—amplified as it must be by the
appetites of the developed countries agd
by the development of the uuderdevgl-
‘uped countries—still does not exceed the
-carth’s resources.
Concurrent with

such profou

- spite of grossly inadequate facilities a d

relativelv little opportunity for empldy-
ment. Such high rates of populatipn
growth_ prevail in rural areas that this
migration still does not diminish the
rural population or even slow its grow th
by much.

\ Iost of the world’s pecple now livelfin
—'% countries with programs or policfes
to change- fertility levels and growth

e 1t ef either to increase or to
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be halted and stabilized by 3
trol, then the faster fertility is reduced,
the smaller the eventually stationary
populition will be. The governments of
most underdeveloped countries sponsor
family-planning programs, usually but
not ahvavs with the explicit goal of re-
ducing the munber of births. In some
smaller countries, notably Taiwan and
South Korea, birth rates have fallen'to a
substantial degree because of birth con-
trol practiced by couples served by such
programs. Whether this would have hap-
pened without the programs is still a de-
hated qriestion and one technically diffi-
cult to resolve. These same countries
have also made substantial progress in
other ways toward the fulfillment of as-
pirations for economic development and
“modernization.”

Government policies with respect to
fertility in developed countries, whether
implicit in welfare programs or explicit
in the promotion of large families, tend
to be pronatalist. There is no evidence,
‘however, that such policies have been
notably successful in deflecting- the
dowmward trend in birth rates in those
countries more than temporarily: It may
be expected that when the underdevel-
oped countries have changed all those
characteristics that distinguish the tra-
ditional society from the modem one,
they too will be developed, and one re-
sult will be the reduction of their fer-
tility. - L T

As the other contributors to this issue,
give evidence, there is substantial agree:

ment about the demographic trends and _

conditions that set the terms of public
policy. The making of policy, however,
involves ideology as well as the demo-
graphic and social facts. It may seem
| strange that some people question the
~ validity and definition of “the population

problem” at this late date, but there ar®
at least two recent developments of cor
siderable importance. The first is a gro¥w™
ing scientific sophistication about the
consequences of population growth, 23
the simpler answers of 10 to 15 years agy

give way to more qualified and more

complex ones. The second is a broaden- -

|- ing of the definition of the problem to in-
clude not only economics but also the
terrestrial environment, to regard popu-
lation growth not only as 2 burden on the
_development of underdeveloped coun-
tries but also as a multiplier of the stres-

ses on the resources and the environment

of developed countries. :
" On the economic side the bible of the
carly 1960’s was Ansley Coale and Ed-

gar M. Hoooipineen ForiReléas a1909/09/02rOHROPT95 194N 0GB STUERAD o nen

Countrics, an oW muc
high-growth rates would retard develop-
ment. In one underdeveloped country.
after another rapid population growth

appears to increase the difficulty of work- - ‘

ing with limited human and material re-
sources to solve the problems of food
supply, of urban and rural unemploy-
ment, of providing minimal social ser-
vices. The predominant view still is that
rapid population growth is such a serious
hindrance to development that the re-
duction of fertility rates will greatly en-
hance the possibility of social and eco-
nomic progress. There is, however, an-
other view. In the early 1970°s a UN
symposium preparatory to the 1974
World Population Conference, with ex-

' perts from around the world in attend-

ance, concluded that “a preoccupa-

tion with population should not divert
attention from critical issues in the
world development process.... Popu-

lation growth is not always an obstacle

to development [although] very high
rates of population growth are usually
an obstacle to development.”

Today such analysis is questioned with

regard to the handling of discount
rates and the extent to which savings by
low-income individuals contribute to
capital investment. Moreover, the ad-
vantages of population growth are as-

serted: stimuli to harder work and agri-

cultural innovation, and larger markets
to foster the substitution of iinports. Such

quzstions have led some to the funda-

mental position that it is not population

grzwth that matters but the proper or-

ganization of society, the redistribution ”
of income and the rectification of social

in“astice. Does population growth seri-

ouslv threaten economic development or’
is it onlv a marginal issue? Today quali-

fie 3 experts can be found on both sides

of the debate. .

In the recent concern with the envi-

- rczmental “aspect of population - the

tasles are turned: in one scenario the
priablem is not the problem of countries
su:h as India but the problem of coun-.
1223 such as the U.S.; the solution calls

~nat for fewer babies there but for less

ccnsumption here. The debate has
swung between extremies, with one po-

sizon being stigmatized as doomsaying

ard the other as technological optimism.
One can distinguish at least three gen-
eral positions on the population problem.
There is population as crisis, so grave
that catastrophe is near unless drastic
st=ps are taken to stop world population

e Ymtiar and fntaacifior af nther Saia

-~ and ‘international: tensions n%c‘f)nceming

" ‘professional discussion was |doomed to|

-ommended by a govemnment, it by def;
' nition becomes a political matter.

‘underdeveloped countries. In the publig

‘leaders are pushed by events to treat

. & .
$RUUUTOUQUUUOT-Uk
stantial something; an example
mission onl

Future. Then there is population as a
ronproblem {or even a false problem
with imperialist overtones), the rea]l
problem being development|or. how to|
bring about a socialist organization of so-
ciety or redistribute income pr imp
the status of women or rectifly s
justice or promote technologi
with the population problem
matically taken care of as a by-product.
In short, the very nature of the popula-
tion problem—what the real conse-
quences of population growth are and
what growth really means for human life
~is under closer scrutiny and disputation
‘today than it was a decade ago.

It was.inevitable that the increased
interest in population during the 1960s
would move the subject into the political
arena. Indeed, that was demanded by
the emergence of govemme}nt popula-
tion policies. As a result |population
issues are now caught up in %roader and
deeper political tensions, both domestic|

natural resources, food, energy, medicall
care, neocolonialism, the terms of inter-
national trade, the provision of assistance)
for development and the relative merits|
of socialist and nonsocialist forms of gov
ernment. _

Any strong international |trend, and
population-related actions were such af
trend in the 1960, is likely to generate
a countertrend. Now, for better or worse)|
there is a kind of political backlash at
work in many parts of the world with
which workers in the field of population|
problems nwst contend in addition tq
the problems themselves. Any effort to
limit this sensitive topic to scholarly and

failure; after all, if a policy is to be rec

A key controversy centers on the strat]
~* egy for reducing fertility rates in thd

forum such consideration has tended tq
focus on the alternatives economid
development and family planning. It is
an unrewarding polarization. Political

population and development policies ag:
being integrally related rather than aq .
alternatives.”

- Development, -which requires extens
sive social rchange, impinges at every
point on factors that sustain High fertility

d persistent
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change. The high rate of infant mortality

. makes the next infant a desirable hedge

against high mortality rates, In many
countries the preference for sons presses
fertility still further against -that‘other
lottery of sex determination. The eco-
nomic value of children in these circum-
stances contrasts with the dependency
of youth in the developed countries: they
help to make the family’s living; they are
the support of their parents in iflness and
old age, and their value is affirmed in so-
cial and religious life. Women are held
in inferior status by the dedication of
their life role to that of mother, wife and
worker in the family enterprise. Illitera-
cv reinforces social isolation and tradi-
tional behavior; lack of. education con-
fines the range of choice and the time
horizon of decisions about life. Village
life limits the exchange of goods, ideas
and people; it also limits the complexity
of technology and the division of labor.
All aspects of this pattern of under-
development do not prevail everywhere,
and various countries have arrived at
different states of change in these char-
acteristics. Many countries differ in im-
portant ways from their European pre-
cursors at a similar stage in the transfor-
mation, exhibiting a ‘much more rapid
decline in mortality, a greater access to
advanced technology and an aspiration

to quickly reach demonstrated goals

that “were attained only slowly by the
first arrivals. These differences may fa-
cilitate reduction in tertility, along with
development in general, in some coun-
tries. Modernization is proving to be
slow and difficult, however, in many
countries; if decline in fertility must wait
out the process of social transformation,
it will be some time in coming. In the
last article in this issue Gunnar Myrdal
reminds us that the task of technology
transfer requires actionby the developed
as well as the underdeveloped couatries
{see “The Transfer of Technology to Un-
derdeveloped Countries,” page 172].
Fertility control raay not require the
total transformation of the old order in
the underdeveloped countries. - Recent
research on the demographic transition
in Europe finds that decline in fertility
did not “automiatically” follow on attain-
raent of this or that bench mark in urban-
ization, industrialization, literacy or de-

_cline in mortality. In our time major

declines in mortality have occurred with
little social or economic de\'elopmé.nt.
Educational levels have been raised rap-
idly in Sri Lanka and in the state of
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Beyond general development, which
is pursued on its own nondemographic

grounds, family-planning programs hdve

been organized in many countries as di-
rect action on the problem of population
growth. Such effort has found its own
justification, furthermore, on humani-

tarian and medical grounds, even though -

its success in fertility control is debated.
The effort also commends itself because -
it is relatively cheaps; it spreads the word
and so contributes to modernization and
it provides access to contraceptive ser-
vices as progress in development increas-
es motivation. Here again the developed

countries have a role to play. As Sheldon
J. Segal shows [see “The Physiology of
Human Reproduction,” page 52], the ex-
isting technology of contraception may
have serious limitations in the physical
circumstances of the traditional village
and in the slums of the new cities of the
poor; the “ideal contraceptive” is still
awaited in the underdeveloped countries
as it is in the developed ones and may
have a more decisive historic role in the
former, allowing fertility control in less

. favorable physical circumstances and at

lower levels of motivation.

A gainst this bzickground what can gov-
+3 emments do to change fertility

rates? It can be said there are five courses

of action: persuade, manipulate services,
change incentives, transfori social insti-
tutions, coerce, Family-planning pro-
grams provide services and persuasiaon,
and some countries restrict access to
modern means of fertility control; devel-
opment, of course, changes social insti-
tutions. In Singapore some incentives are
being tried: no paid maternity leave be-
yond two children, aud similar scaling of
obstetrical delivery fees and income-tax
deductions; Taiwan offers a positive in-

centive in the form of educational bonds

for parents who stop at three children. If
community pressure backed up by a one-
party political apparatus counts as “co-
ercion,” then China may be the first
country to employ all five ways of fertil-
ity ‘control specified here; reports from
some cities and communes indicate that
China’s fertility rate jis indeed falling.
India, in 1952, was the first country in
the world to proclaim a population poli-
cy designed to lower birth rates through
a family-planning program. It has con-
ducted a vigorous campaign of persua-
sion under the symbol of the “Red Tri-
angle”; jt has tried to provide services on
a massive basis, with spotty success; it
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' tions. The government of Bangladesh, an

even harder-pressed country, has reck-
oned openly with the possibility of such
coercive measures as limitation on ration
-cards and compulsory’ sterilization for
. parents who have had more thin two
children. . _

Finally, serious issues present them-
selves under the heading of the control
of human mobility. Today both internal
and international migration is predomi-
nantly- in the rural-to-urban direction:
from the countryside to the city, from
the. farms of one nation to the factories

. of another. In most places this trend pre-
sents causes for concern: urban conges-
tion, unemployment, environmental de-
terioration, problems of housing and
sanitation and transportation, lack of so-
cial services, political unrest and diff-
culties of acculturation,

International migrations are usually
controllable: the valve of immigratipn
can be opened or closed. A few countries
want more immigrants (Israel and Aus-
tralia are examples), but even they want'
only a certain kind. The industrial coun-
tries of continental Europe want more

- laborers from the Mediterranean coun-
* tries but only on a temporary basis: the
. unemployed are exportable each way. In

some tragic situations minority groups
are forced out in order to make the re-
maining population more homogeneous.

. In the U.S. the Commission on Popula-

tion Growth and the American Future

~urged that the substantial illegal immi-
. gration be stopped.

Internal migration to the cities is more
difficult to affect. Among the many ex-
amples of what has-been tried to limit
the growth of large urban centers are re-
gional development (Greece and Fin-

¢ land), “decentralization of government

-activities (the Netherlands), relacation of
the capital (Brazil and Tanzania), sup-
port of new towns (Japan and Britain),
damping of wage differentials between
urban and rural areas (Zambia), reori-
entation of education toward agricultural
interests (Indonesia and Tanzania), sub-
sidies for industrial location (France,
Sweden and Togo), rural land reclama-
tion (Kenya) and even a “citizenship tax”
on living in the city (Seoul in South
Korea). :

he effect of such efforts, although dif-
fcult to measure, has not been strik-

" ing, and the further modemizaton of

agriculture will intensify the pressures.
The cities can only be expected to grow
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made some progress in the development

counterexarnple of China, where as a




CPYRGRHRL -

many people are actually exported for
various periods from the cities back to
the land. ‘ '

If the task is to reduce ‘populatica
growth in the world as a wholé, "and
hence in most icdividual countries, at' 2
| rate substantially higher than the one
| that would otherwise obtain, the pros-
pect is uncertain. Reasons for pessimisas
are not hard to find. First, high fertllity

turies, and for most people in the world
it is institutionally interwoven with the
entire cultural fabric, Beyond that t5e
demographic momentum built into t&°
age structure of populations is profou
and long-lasting, If one were locking foe
a promising arena in which to de
trate the possibilities of social engineer-
ng, one would not choose population.

Second, the means of intervention may
ot be available. Coercion is not general-
y acceptable. The modemizing of social

but progress is disappointing, and in any
case it is hardly achievable in the im-
mediate future. Family planaing -can
claim some limited successes, but there
is no proved formula for the mass adop-
“Jtion of birth countrol in an underdevel-
oped country. Hence interventioa comes
Jup against real limits of social and gov-
"lernment policy. -
Third, population issues are them-
-[selves changing. On the one hand they

implies in the way of disputation, com-

issues. On the other hand, the technical
~ [bases of population issues have shifted
in recent years; as we come: to know
more we seem to end up knowing less,
at least insofar as effective direct action
is concerned. The population problem is
more problematic now. The threshold
factors required for the reduction of fer-
tility are more in dispute; the value of
family planning is called into question
with alternatives being advanced that

revolution or the redistribution of in-
come or the correction of social injustice.
Nevertheless, the effort continues.
The present is a period of taking stock
and reformulating programs.- Growing
recognition of the difficulty of popula-

pressures exerted in many countries b‘_v
food shortages and a wide range of un-
met demands for a better life, are fore-
ing many governments to reconsider

with a very difficult problem. Successes

"China provide some practical encour-

itself is greatly resistant to change. It bas*
been ratified by the expericnce of cen-

moen- -

" most of the world’s people.
.Institutions is a goal almost everywhere,

- cessful. How could they be? Neither are

have become politicized, with all that

promise and absorption into political

are hard to attain quickly, such as soeial -

tion problems, together with the great =

rtifity very Tecent eftort to deal
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in some countries and the possibility

that there has been a major advance in
agement.

7\v‘[ost countries are committed to con-
- sideration if not to action. Indeed.
1974 is World Population Year, by proc-
lamation of the UN. Representatives of
most of the world’s governments have
just met under UN auspices to discuss
population problems and to consider a
“"World Plan of Action.” Such a meeting \
would have been unthinkable as recent- )
Iy as 15 years ago, when even such mat-
ters as family-planning programs were
defined as being outside the area 6f le-
gitimate government action. Population
issues, the preserve of a small group of
specialized scholars a few decades ago,
are now discussed everywhere and are
being acted’ on in countries involving

Not all population measures are suc-

measures on other great social problems.
As has been said, some problems do not
have solutions, only consequences. There
is now, however, an unprecedentedly
widespread recognition that the world is
going to have to accommodate several
billion ‘more people in the coming dec-
ades, that the curve of growth takes a
long time to level off and that the earlier
it begins to level off, the better..

heir entire strafesv for dev ment, i ' .
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Until some 200 years ago the size of the human population remained

fuirly stable because high birth rates were balanced by high death

rates. The great demographic transition came when death rates Jell
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by Ansley J. Coale

Year the United Nations has given

expression to worldwide interest in
the rapid rate of population increase and
to apprchension abovt the consequences
of continued rapid growth. Much less at-
tention is given to the growth of the
popitlation in the past, to the process by
which a few thousand wanderers a mil-
lion years ago became billions of resi-
dents of cities, towns and villages today.
-An understanding of this process is es-
sential if one would evaluate the pres-
ent «ljircumstances and future prospects
of thp human population.

Any numerical description of the de-
velopment of the human population
cannot avoid conjecture, simply because
there has never been a census of all the
people in the world. Even today there
are national populations that have not
 been enumerated, and where censuses
have been taken they are not always re-
"liable. Recent censuses of the U.S., for
example, have undercounted the popu-
lation by between 2 and 3 percent; some
other censuses, such as the one taken
in Nigerla in 1963, are evidently gross
overcounts. .\Iorcqver, in many instances

In designating 1974 World Population

1

the extent of the error cannot be esti-
mated with any precision.

If the size of the population today is
imperfectly known, that of the past is

even more uncertain. The first series of .

censuses taken at regular intervals of no
more than 10 years was begun by Swe-
den in 1750; the U.S. has made decen-
nial enumerations since 1790, as have
France and England since 1800. The
census became common in the more de-
veloped countries only in the 19th cen-
tury, and it has spread slowly to other
parts of the world, Indix’s population has

* been enumerated at decennial intervals

since 1871, and a number of Latin Amer-
ican populations have been counted,
mostly at irregular intervals, since late in
the 19th century. The first comprehen-
sive census of Russia was conducted in
1897, and only four. more have been
made since then. The population of most
of tropical Africa remained uncounted
until after World War Il. A conspicuous
source of uncertainty in the population
of the world today is the poorly known

size of the population of China, where

the most recent enumeration was made
in 1953 and was of untested accuracy.

_torians have estimated, for exanple, that

RUBBING OF A CRAVESTONE records the death of a mother and her child in 18th-
century Massachusetts. The inscription reads {with emended punctuation and orthogra-
phs »z ®In Memory of Mrs. Naomi, Wife of Mr. Ritchard, Woolworth, whe died August
254, 1760, aged 39 Years; also Juseph, their Son, died the Same Day azed 6 days”” Tt-is
prohuble thut both mother and son died as a resalt of some crisis attendant on childbirth.
in the ca-e of the mother perhaps from puerperal fever. Such deaths were very common
throughout most of man's history; the hizh death rate they contributed 10 demanded that
the birth rate also he hizh merely to sustain the population. A decline in the death rate,
whirh had 2n important efiect on the survival of infunts and children, began in mo~t parts
of Europe and America in the decades following the events recorded on this gravestone.
The fizures ot the top of the stone are u sevthe and an hourglass, traditional symbols of
mortality; a erowing cock, which probably represents an admonition te vigilunce. and an
object whose identity is uncertain but that may be a candle with snuffer, another common-
place figure in the imagery of Jeath. The stone is at Longmeadow. Mass, and has been ate
tributed 1o Aaron Bliss. The rubbing is repreduced from Eerly New England Gravestone
Rubbings, by Edmund Vincent Gillon, Jr., published by -Dover Publieation-, Ine. Surveys of
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As one considers earlier periods the
margin of érror increases. The earliest
date for which the global popnlation can
be calculated with an uncertaipty of
only, say, 20 percent is the middle of the
18th century. The next-earliest time for
which useful data are available is the be-
ginning of the Christian era, when Rome
collected information bearing on the
number of péople in various parts of the
empire. At about the same time imperial
records provide some data on the popri-
Iation of China, and historians have
made a tenuous estimate of the popula;
tion of India in that period. By employ
ing this information and by making a
crude allowance for the number of peo
ple in other regions one can estimate the]
population of the world at the time off
Augustus within a factor of two.

For still earlier periods the population
must be estimated indirectly from cal
culations of the number of people whd
could subsist under the social and tech{
nological institutions f)resumed to preq
vail at the time. Anthropologists aud his

before the introduction of agriculture thy
world could have supported a hunting
and-gathering culture of between five
and 10 million people. -

From guesses such as these for the ear
lier perivds and from somewhat mory
reliable data for more recent times a gen
eral outline of the growth of the huma
population can be constructed [see illus
trations on next page}. Perhaps the mos
uncertain fignre of all in these calcula
tions is the size of the initial population
when man first appeared about a millior
years ago. As the human species grad
ually became- distinet from its hominid
predcc-c.ssors there was presumably ar
originul gene pool of some thousands o
hundreds of thousands of individualy

g ; Jich the population




cun be estimated 15 at the mihalion ot

begun about 8000 B.c. The median of

- the hunting-and-gathering cultures that
preceded the introduction of agriculture
is eight million, Thus whatever the size
of the initial human population, the rate
of growth during man’s first 990,000
vears (about 99 percent of his historv)
was exceedingly small. Even if one as-
sumed that in the beginning the popu-
lation was two—Adum and Eve—the an-

interval was only about 15 additional
persons per million of population.

After the establishment of agriculture
the growth of the population accelerated

became by a.p. 1 about 300 million (the
midpoint of a range of informed guesses
of from 200 million to 400 million). This
increase represents an annual growth
rate of 360 per million, o, as it is usual-
Iy expressed, .36 per 1,000.

From a.p. 1 to 1750 the population
increased by about 500 million to some
800 million {the median of a range esti-
mated by John D. Durand of the Uni-
versity of Pennsylvania). It was at this
time that the extraordinary modemn ac-
celeration of population growth began.
The average annual growth rate from
ap. 1 to 1750 was .56 per 1,000; from

ing the population at the end of this 50-
year interval to abo it a billion. By 1850
there . were 1.3 billion people in the
world, and by 1900 there were 1.7 bil-
lion, yielding growth rates in the respec-
tive 50-year intervals of 5.2 and 5.4 per
1,000. {These totals too are basec_l on
_estimates made by Durand.) ‘
By 1950, according to the UN, the
world population was 2.5 billion, indi-

- cating an annual growth rate during the

first half of the 20th century of 7.9 per
1,000. From 1950 to 1974 the growth

1,000, producing the present world pop-
ulation of 3.9 billion. The median value
of several projections made by the UN
in 1973 indicates that by 2000 the popu-
‘lation will be 6.4 billion, an increase that
implies an annual growth rate during the
next 25 years of 19 per 1,000. ‘

It is evident even from this brief de-

scription that the history of the pop-
ulation can be readily divided into two
periods: a very long era of slow growth
and a very brief period of rapid growth.
An understanding of the development of

Clbw;agpﬁon during these two phases

several estimates of the ultimate size of -

nual rate of increase during this first long *

somewhat. The eight million of 8000 5.c. .

1750 to 1800 it was 4.4 per 1,000, bring- -

rate more than doubled, to 17.1 per

can o o

and the factors that .determine the
growth rate.. .

Persistent growth at any proportionate
rate produces ever increasing increments
of growth, and the total, even at a rela-
tively modest rate of increase, surpasses
any designated finite limit in a surpris-
ingly short time. An increasing popula-
tion doubles in size during an interval
equal to 693 divided by the annual rate

.of increase, expressed in additional per-

sons per 1,000 population [see illustra-
tion on page 46]. Thus in the period from
A.D. 1to 1750, when the growth rate was
.58 per 1,000, the population doubled
about every 1,200 vears; in the next few
decades, when a growth rate of about 20

per 1,000 is anticipated, the population 7

will double in 34.7 years. :
The cumulative effect of a small num-
ber of doublings is a surprise to common
sense. One well-known illustration of this
phenomenon is the legend of the king

. who offered his daughter in marriage to

anyone who could supply a grain of
wheat for the first square of a chess-
board, two grains for the second square
and so on. To comply with this request
for all 64 squares would require a moun-
tain of grain many times larger than
today’s worldwide wheat production.

In accordance with the same law of
geometric progression, the human pop-
ulation has reached its present size

through comparatively few doublings..
Even if we again assume that humanity

began with a hypothetical Adam and
Eve, the population has doubled only
31 times, or an average of about once ev-
ery 30,000 years. This is another way of
saying that the peopling of the world has
been accomplished with a very low rate
of increase, when that rate is averaged
over the entire history of the species. The
average annual rate is about .02 addi-
tional persons per 1,000. Even when only
the more rapid growth of the past 2,000
vears is considered, the average rate is
modest. Since A.D. 1 the population has
doubled no more than four times, or

about once every 500 vears, which im-

plies an annual rate of 1.4 persons per
1,000. . '
In the context of these long-term av-
erages the rate of growth today seems all
the more extraordinary, yet the source
of this exceptional proliferation is in the
conventional mathematics of geometric
serics. The population of the world in-
creases to the extent that births exceed
deaths; the growth rate is the difference
between the birth rate and the death

- average number of daughters

rl‘he fertility of a popul'at.ion.

en was 1.94; the expectation ¢

we can with some confidence
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of the sizes of successive gener

This ratio is approximately equa

women who pass through the
fertile years multiplied by the

tion of wornen surviving to the me:
-of childbearing. This product $

the average number of daughts
during the lifetime of a newborn
after making allowance for those
whose biological fertility is abnor

for those who die before reaching

of childbearing. When the pre
1—signifving one daughter per
under the prevailing conditions
tility and mortality—successive

tions are the same average size.

the product is 2, the population
with each generation, or about
vears. :

be measured by the numbs
spring, both sons and daughte
per woman during a lifetime
bearing; this number is called
fertility rate. Mortality is sum
by the average age at death, o

erage duration of life, which is ex

as the expectation of life at birth
the total fertility rate of Americ

birth was 75 years. Thus wd
periencing 1973 birth rates at
would bear an average of 1.94
and women experiencing 197
rates at each age would have ag
duration of life of 75 years.

When the average life span is
the proportion of women suryivi

the mean age of reproduction is
fact, among populations for whi
are adequate data there is a
lation between these two num

the proportion of women survivi
come mothers from the average
of life. Another predictable chai
of the human population is th
male births to female births; for
sample it is always about 1.05 td

Because of these constant re
the population it is possible to
all the combinations of femal
pectancy and total fertility that
anyv specified growth rate. Of
interest are the conditions j
zero population growth, sinc
most of the past million years
lation has approached zero gr
illustration on page 45). In a st
lation the average duration of
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reciprocal of the birth rate. Expressed
another wuy, ina populatxou of constant
size the birth rate is the number of births
pet pexsoq -vear lived and the average

vears lived per birth.

There are many combinations of fer-
tility and mortality that will just main-
-tain a population at fixed size. Consider
a static population in which the average
duration of female life is 70 years. Given
this mortality rate, the proportion of
women surviving to the mean age of
childbearing is 93.8 percent. Because
the size of the population is to remain
constant the average number of daugh-

ters born per woman must be 1/.93%, or
1.066; since there are 1.05 male birthy
for each female birth, the total fertility’
rate must be 2.03 X 1.066, or 2.19. The
birth rate in such a population is 1/70,
or 14.3 per 1,000 population.

If the average duration of female life
is 20 years, ds it probably was at times
during the premodem period, then 31.8
percent of the women survive to the
mean age of childbearing and those who
live to the age of menopause have an av-
erage of 6.5 children; the birth rate un-
der these circumstances is 50 per 1,000,
(It should be pointed out that there is no
incounsistency in the survival of many
women to menopause in a population in
which the average age at death is 20
years. When the death rate is high, the
average age at death is not at all-a typi-
cal age at death. When the life expec-
tancy in 2 static population is 20 years,
for example, about half the deaths oc-
cur before age five, about a fourth cccur
after age 50, and only about 6.5 percent
occur in the 10-year span centered on
the mean age at death.)

The 'importance of these relations is
that they express the possible combi-
nations of fertility and mortality that

ulation during each era of its history. 1f
some other combination of fertility and
mortality had been maintained for more
than a few generations (as has happened

ed dramatically.

the most extreme fertility and mortality
rates possible in a static population. One

_ tality. When the average life expectancy
-is 75 years, 97.3 percent of all women
survive to the mean age of reproduction,
and it is necessary for them to have only

duraton of life is the number of person-

must have characterized the human pop-

during the past two centuries), the popu-
lation would have expanded or contract- -

‘These combinations .also dectermine

limit is set by the minimum feasible mor- - .
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. 1,000. Any further reduction in mortality

mlght raise the average duration of life
to 80 years or more, but it would not sig-
nificantly cha - ze the proportion of wom-
en surviving to childbearing age, nor

. would it much reduce the number of

births per woman required to muaintain
the population. The other limit is im-
posed by fertility. When the life expec-

tancy falls to 15 years, only 23.9 percent’

of all women live to have children, and
those who do must have an average of
8.6 in order to prevent a decline in pop-
ulation. Although it is certainly biolog-
ically possible for a woman to beuar more
than eight or nine children, no sizable
populations have been observed with
total ‘fertility much higher than eight
births per woman.

Accurate records of human fertxllty
and mortality are even more meager than

‘records of numbers of people. Today

fewer than half of the world popula-
ticn live in areas where vital statistics
are reliably recorded; in most of Asia,
almost all of Africa and much of Latin
America, for example, the registration of
births and deaths is inadequate. Precise
inforrnation about fertility and mortality
15 therefore limited to the recent experi-
ence of the more developed countries,
beginning in the 18th century in Scan-
dinavia, the 19th century in most of the
rest of Europe and the 20th century in
Japan and the U.S. Much has been in-
ferred about the present vital rates of

underdeveloped countries from the age

composition recorded in censuses, from
the rate of population increase between
censuses and from retrospective informa-
tion collected in censuses and demo-

graphic surveys. For past populations,'

however, valid data on births and deaths

are very rarely available, and they must”

therefore be derived by analvzing the
forces that affect fertility and mortality.
Differences in fertility can be attrib-
uted to two factors: the differential ex-
posure of women of childbearing age to
the risk of childbirth through cohabita-
tion with a sexual partner, and differ-
ences in the rate at which conceptions
and live births occur among women who

are cchabiting. In many populations the

only socially sanctioned cohabitation is
that between married couples, and thus
the laws and customs governing the for-

‘mation ‘and dissohttion of marriages in-

flnence fertility. A’ conspicuous example
is the. pattern of late marriage common
until a generation ago in many Western
Euxopean nations. bor many years be-
fore World War Il in Germany, Scandi-

[=) o hal=)

~was beteen 24 and 28, and from 1 to 3(

- such as Ireland, was as low as a third.

" arrangement with the bride’s parents, i

" ows, Although the prohibition has not

t
. content of the body and is hence relatdd
to diet. Furthermore, among wowmen paft

percent remained unmarried at age 30
As a result the proportion of women o
reproductive age who by being married
were exposed to the risk of childbearing
was less than half, and in some cases]

A much different nuptial custom tha
may also reduce fertility is common i
areas of Asia and North Africa. Wome
are farried at age 17 or 18, but the av|
erage age of the married male populatio
is often eight or nine years greater tha
that of the married women. The fertilit
of some of the women. is probably r
duced by marriage to much older me
often widowers. Marriages are made b,

many cases requiring the payment of
bride price, and older men are more lik
ly to have the property or the prestig
riceded to claim the more desirabl
_voung women. Still another social infl
ence on fertility is found in India, wher
Hinduism forbids the remarriage of wi

ways been scrupulously observed, it h
doubtless reduced Indian fertility beloy
what it might otherwise have been.
Among cohabiting couples fertility
obviously influenced by whether or nqt
measures are employved to avoid havin|
children. Louis Henry of the Institjt
National d'Etudes Demowrap}uques h
defined “natural fertility” as the fertilitly
of couples who do not modify their bq-
havior according to the number of chi}-
dren already born. Natural fertility thys
defined is far from uniform: it is afecte

* by custom, health and nutrition. Breas}-

feeding, for example, prolongs the peri
of postpartum amenorrhea and there
postpones the resumption of ovulati
following childbirth. In some populg-
tions low fertility can be attributed o
pathological sterility associated wi
widespread gonorrheal infection. Fin
ly, fertility may be influenced by diet, 3s
has been quUested by the work of Rode
E. Frisch and her colleacrues at Harvalld
bmversxty Age at menarche appears {o
be determined at least in part by the {3

the age of menarche a sufficient redud--
tion in weight relative to height causds
,amcnmrhea In populations with meaadr
diets ff_xt_Illty may thercfore be dK .
pressed.” Because of the severe calorge
driin of pregnancy and breast-feeding,
it is probable that nursing prolo un\
amenorthea more effectively in populd
tions where the average bod fat is ne11:

w
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couples today is the deliberate control of
fertility by contraception and induced
abortion. In some modem societies very

low fertility rates have been obtained:

the total fertility. rate has fallen as low
as 1.5 {in Czechoslovakia in 1930, in
Austria in 1937 and in West Germany
in 1973). -
The prevalence of birth-control prac-
tices is known from the direct evidence
of fertility surveys for only a few popu-
lations, and for those only during the
past two or three decades. (The Inter-
pational Statistical Institute has begun a.

World Fertility Survey that should il- -

luminate present practx’ces'but not those

of the past} Indications that fertility

was deliberately controlled in past so-
cieties must be inferred from such clues
as the cessation of childbearing earlier
among women who married carly than

among those who married late. Evidence

of this kind, together with the observa-
tion of a large reduction in the fertility
of all married women, indicates that
birth control was common in the 17th
| century among such groups as the bour-
geoisic of Genéva and the peers of
France, Norman Himes, in his Medicel
History of Contraception, has shown that
prescriptions for the avoidance of birth,
ranging 'from magical and wholly inef-
fective procedures to quite practical
techniques, have been known in many
societies at least since classical Greek
times. A doctoral dissertation at Harvard

“ University by Basim Musallam has dem- -

onstrated that coitus interruptus, a con-
traceptive method that compares in ef-
fectiveness with the condom and the’
diaphragm, was common enough in the
medieval Islamic world to be the subject
of explicit provisions in seven prominent
schools of law. On the other hand, analy-
sis of parish registers in western Europe
from the 17th and 18th centuries and

observations in less developed countries.

today suggest that effective birth-control
practices are not common in most rural,
premodern societies. -

Large fuctuations in fertility, and in
mortality as well, are not inconsistent
with the long period of near-zero growth
that characterizes most of the history of
the population. Although the arithmetic
of growth leaves no room for a rate of
. increase very different from zero in the
long run, short-term variations were
probably frequent and of considerable
extent. In actuality the population that
from our perspective appears to have
been almost static for hundreds of thou-
sands of years may well have experi-

enced brief Peﬁqﬁpﬁ(&‘\fé‘&f’ﬁ?‘ﬂé‘f eas

pop'u ation, ror example,
must have been vulnerable to changes in
climate, such as periods of glaciation,
and to the disappearance of species of
prev. Once the cultivation® of crops
had become established the population
. could have been periodically decimated
by epidemics and by the destruction of
crops through drought, disease or insect
infestation. Moreover, at all times the
population has been subject to reduction
by man’s own violence through individu-
al depredation and organized warfare.
Because earlier populations never ex-
panded to fill the world with numbers
comparable to the billions of the 20th
century, we must conclude that sus-
tained high fertility was always accom-
panied by high average mortality. Sim-
ilarly, sustained low fertility must have
been compensated for by low mortality;
any societies that persisted in low fertil-
ity while mortality remained high must
have vanished. :

In the conventional outline of human

prehistory it is assumed that at each
earlier date the average duration of life
was shorter, on the principle that early
man faced greater hazards than his de-

. scendants. It is commonly supposed, for
- example, that hunters and gatherers had

higher mortality than settled agricul-
turists. The greater population attained
by the agriculturists is correctly attrib-
uted to an enhancad supply of food, but
the appealing inference that reduced

- mortality was responsible for this ac-

celeration of growth is not necessarily
justified.

The advent of agriculture produced
only a small increment in the growth

rate; if this increment had been caused

by a decline in mortality, the change in
" the average life expectancy would have
been hardly noticeable. If in the hunting-
and-gathering society the average num-
ber of births per woman was 6.5, for ex-
ample, the average duration of life must
have been 20 years. If the fertility of the

earlv cultivators remained the same as.

that of their predecessors, then the in-
crease ‘in the life span required to pro-
duce the observed acceleration of growth
is merely .2 year. The increase in life ex-
pectancy, from 20 to 20.2 years, would
not have been perceptible. o

_ If one assumes that preagricultural
man had substantially higher mortality
than the early cultivators, it must also
be assumed that the hunters and gather-
ers had much higher fertility. If the
earlier culture had an average age at

&b g08IHY I AR BE7§%194A000100500001-0

.-plete reorganization of life| represented

- resistant to adversity.

‘temporary peoples who maintain them-
“the Kung tribe of the Kalahari Desert in

.the University of Toronto, analyzing ob-

Dbetween births and modeérate overall]

‘regular - ovulation. Interbirth intervals

.possibly by promoting the earlier wean-

in the fields.

le; the com- |
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by the adoption of agricultx:':e could cer-
tainly be expected to influence both fer-
tility and mortality. There|is reason to
suspect, however, that both vita] rates in-
creased rather than decreased [see illus-
tration on next pagel. :

Both disease and unpredictable fam-
ine might have increased the death rate
of the first cultivators, Village life, by
bringing comparatively large numbers
into proximity, may have provided a ba-
sis for the transmission of pathogens and
may have created reservoirs of endemic|
disease. Moreover, the greater density of
agricultural populations may have led to
greater contamination of fgod, soil 2ad

water. Greater density and {the more or
less total reliance on crops may also have
made agriculturists extremely ¢ulnerable
tb crop failure, whéreas the hunting-and-
gathering culture may have been more

If mortality did increase on the iritro-
duction of agriculture, ther| it is certain
that fertility also rose, and by a slightly
larger margin. The supposition that both
vital rates did increase is supported by
observations of the fertility rates of con-

selves by hunting and gathering, such as
southwestern Africa. Nancy Howell of

servations ‘made by her and by her col-
league Richard Borshay Leg, has found
that Kung women have long intervals

fertility. A possible explapation, sug-
gested by the work of Rose Frisch, is
that the Kung diet yields 8 body com-
position low enough in fat| to cause ir-

may be further prolonged by protracted
breast-feeding combined with low body
weight. If such conditions were common
among preagricultural sociqties, the cul-
tivation of crops could have increased|
fertility by increasing body weight and

ing of infants so that motheis could work

Unfortunately these speculations on
the demographic events that may have
accompanied the Neolithie revolution
cannot be adequately tested by direct
evidence. Until relatively recent times
the only availuble indicators of mortality
rates were tombstune inscriptions and
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sgntative, it is not po:slble to reliably
ebtimate for early periods such statistics
5 the average duration of life.

he accelerated growth in the world
population that began in the 18th
entury is move readily understood if the
areas classified by the UN as “more de-
vgloped™ and “less developed” are con-
s|dered separately.

Janation, of the changing rates of in-
cfease in the more developed areas since
the 18th century is provided by what
emographers call the demographic

tfansition. The changes in fertility and

ortality that constitute the demograph-
transition are in general expected to
company a nation’s progression from a

gore developed have undergone demo-
graphic changes of this kind, although
be timing and extent of the changes
vhry considerably.

The demographic experience common
“tg all the more developed countries in-

DN

hd mortaht) at some time during the
ppst 200 years. In the 18th ccntury the
aferage duration of life was no more
than 35 years, and in many of the na-
tibns that are now counted among the
nfore developed it must have been much
ldss. Today, almost without exception,
the average life expectancy in these na-
tibns is 70 years or more. Two hundred

vdars ago the number of birthis per womi-
ar] ranged from more than 7.5 in some

. off the now more developed areas, such

ag the American colonies and probably
Rpssia, to no more than 4.5 in Sweden
aijd probably in England and Wales. In
1973 only Ireland among the more de-
vdloped countries had a fertility rate that
“wpuld produce more than thiee children
pP#r woman, and in most of the wealthier
njtions total fertility was below 2.5
Thus virtually all the more developed
. ndtions have, during the past two cen-
. tyries, doubled the average life expect-
afjey and halved the total fertlhtv rate.

If the decline in fertility and mortahtv
h4d been simultaneous, the growth in the
pppulation of the dev cloped countries
sihce 1750 might have been modest. In-
‘dped, that was the experience of France,
where the birth rate as well as the death
rdte befmn to declme befare-the ead o
Hlo—sscneenldRRLOYEL EOL REI

B

A general description, if not a full ex- .

udes a major reduction in both fertility

gase

much less than that of most other Euro-
pean nations, The combined population
of the developed countries experienced
extraordinary growth after 1750, how-
ever, a growth that accelerated until
early in the 20th century. The reason
for the increase in numbers is that the
decline in mortality has in almost all

cases preceded the decline in fertility, '
often by many years [see illustration on.
- opposite paae]

The decliné in .ferhhtv in the U.s,

" as in France, began earl_v it appears to

have been under way by the beginning
of the 19th century. Because of early
marriage, however, fertility in the U.S.
had been very high, so that the excess of
births over deaths was still quite large.
In most of the other more developed
countries the birth rate did not begin to
fall until late in the 19th century or ear-
tv in the 20th.

Another universal feature of the tran-
sition is a change in the stability of the

“vital rates. In the premodern era the high

birth rate was relatively constant, but the
death rate fluctuated from year to year,
reflecting the effects of epidemics and
variations in the food supply. In those
countries that have completed the de-
mocrraphlc transition this pdttem is Te-
versed: the death rate remains constant.

‘but fertility varies considerably.

“he causes of the event that began the
- demographic transition—the decline

- in mortality in the late 18th century—are
a matter of controversy to social and

medical historians. According to one
school of thought, until the midcle of the

- 19th century medical innovations in En-
- gland could not account for the reduc-

tion of the English death rate; the prin-
cipal factor proposed instead is an im-
provement in the average diet. Others
argue that pratection from smallpox
through inoculation with cowpox seium,
a procedure introduced late in the 18th
century, was sufficient to markedly re-
duce the death rate. They propose that
the further decline in mortality in the
early 19th. century may have been
brought about by improvements in per-

v sona] hygiene.

A third hypothesis is s that before the
18th century fortuitous periods of low
mortahty were not exceptional, but that
they were followed by periods of very
severe mortality caused by major epi-
demics. According to this view, the late
18th century was a normal period of
respite, and improved conditions early

in_the 19th en £z !
008408165 ClARUP7Y.01

- vention of new contraceptn ¢ techniquds,

- married before 1910 English couplps
interviewed in the 1930's and couplgs

. European nations after World War Iff,
' the principal method of birth contrpl

- had always been available. The birfh
- children had changed, and perhapa aldo

. modified.

- teristics by which the more dev relopedl

“are children the expected means of sup)

94A000-1e9015 0003-01i5hed aorarian so

wise have produced a recurrence of hidh
mortality rates.

Whatever the cause of the initial d
cline in the death rate, there is no doubt
that subsequent improvements in sani-
tation, public health and medicige made
possible further reductions during tife
19th century; indeed, the process cog-
tinues today. It is equally clear that tlfe
reduction in mortality was dependent dn
the -increased availability of food ar{d

* other material resources, This rise in lif-

ing standards was in turn brought abo
by the extension of cultivation, partic
larly in the Western Herm.sphere by i
creased productivity in both agricultu
and industry and by the development
efficient trade and transportation.

The decline in the birth rate that eve
tually followed the decline in the dea
rate in the more developed countri
was, with the exception of late-19th-ce

tury Ireland, almost entirely a decline
the fertility of married couples and'c
be attributed directly to the practice
contraceptlon anq abor*xon The Led

however. Among selected Americ:

surveyed in France and several easte

was-coitus mterruptus a techmque thit

rate declined because the perceivgd
benefits and liabilities of having mofe

because the couples view of the pr¢-
priety of preventing births had been

Reduced fértility can be considered
one of the consequences of the chara

countries are defined. In an urban, i
dustrial society the family is no longe}
the main locus of economic activ ity, no|

port in old age. In an agrarian, preindus
trial society, on the other hand, the fam
ily is a basic economic unit and sons ar
a form of social security. Moreover, i

the less developed countries the costs of .

raising and educating a child are mini}
mal; indeed, a child may contribute td
the welfare of the family from an early
age. In the industrial society child labo
is prohibited, education is compulsory
and it often extends through adoles
cence. These conditions conspire to dis
courage couples in the more developeg
countries from having large families
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cleties soctal nor vg
bearing tend to be perpetuated.

: 'Iu the less developed countries the esti-

mated rate of population growth was
virtually zero until about 200 years ago,
when a moderate rate of increase, about -
four per 1,000, was apparently induced
by a reduction in mortality [see illustra-
tion on page 47]. The cause of this re-
duced death rate is uncertain. Durand
has suggested that the interchange of
staple foods between regions that had
previously been isolated might have con-
tributed to population growth in Asia
and in Europe as well. In particular the
introduction of the potato into Europe
and of maize and the sweet potato into
China have been cited as possible con-
tributing factors.
Since the aggregate population of the
_less developed countries includes many
large areas that have not been reliably
enumerated, a description of the histori-
cal course of pepulation growth in these
countries is subject to much uncertainty.
A slight reduction in the average rate of
increase in the latter half of the 19th
century, for example, can be attributed
entirely to an estimated zero rate of
growth i China, and that estimate is
based on] uncertain data. There is no
doubt, however, that in the poorer na-
tions rapid growth began in the 1920's,

©1930's and 1940%, and that since World -

War II the population increase has ac-
celerated dramatically. .

The enormous recent growth of the
populations of the less developed nations
can be interpreted in terms of the demo-
graphic transition, but some parts of the
_process have been more rapid and more
extreme than they were in the industrial
nations; moreover, the transition is not
yet complete, and its future course can-

not be predided. Mortality has dropped
precipitously, but fertidity has so far re-
muained unchanged or declined only
moderately. In the combined . popula-
tions of the less deve!oped countries the
number.of births per woman is'about 3.3,
and the average duration of life is more
than 50 years, yielding an annual growth
rate of about 23 per 1,000. Since World
War 1l mortality in the less developed
countries has fallen much more quickly
than it did in 19th-century Europe,
largely because modern technology, and
~ particularly medical technology, can be
imported more rapidly today than it
could be discovered and developed 100
years ago. Insecticides, antibiotics and
public health measures that were un-
known during the Furopean demograph-

ic transition aREEfoffeH‘?‘BP(Rérleas

eieaﬁi
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, the average duration of lite
the less developed areas has risen from

32 to 50 years during the past three dec- -

ades, an increase of 56 percent. During
the same period the birth rate is esti-
mated to have declined by no more than
7 to 8 percent. The actual fall in fertility
is in fact even less, by about 4 percent,
since demographic changes have re-
duced the proportion of women in the
childbearing years. (Although the fertil-
ity of the less developed countries as a
group remains very high, there are some
countries where the birth rate has fallen
significantly~by from 25 to 50 percent—
and very rapidly. They include Hong
Kong, Singapore, Taiwan, South Korea,
West Malaysia, Barbados, Chile, Cuba,
Jamaica, Trinidad and Tobago, Puerto
Rico and Mauritius. According to re-
ports from travelers, there has also been
a decline in fertility in China, particu-
larly in the cities.)

The present rapid growth' in the world
population is a resalt of a high rate
of increase in the less developed areas

and a moderate rate in the rest of the.

world. According to projections pre-
pared by the UN, more than 90 percent
of the increase in population to be antici-
-pated by 2000 will be contributed by the
less develuped nations, even though a
large reduction in fertility in these coun-
tries is expected in the next 25 years. The
future course of the world’s population
depends largely on demographic trends
in these countries.

The events of the demographic transt-
tion provide no sure way of calculating
when or how quickly fertility will de-
cline in the less developed nations. The
experience of the industrial world is not

a satisfactory basis for prediction. The .

“history of the Western population during
the - past 200 vears suggests that vital
rates normally fall as a concomitant of

_ modernization, but it provides no check-

~list of advances in literacy, mortality re-
‘duction and urbanization that would
enable one to estimate when fertility will
fall. In the more developed world there
are instances of large reductions in fer-
tility ini populations that were still rural,
mostly illiterate and still subject to mod-
crately high mortality, as in the Garonne
valley in southwestern’ France before
1830, In other instances fertility did not
decline until after education was almost
universal, the populaticn was mostly ur-
ban and agriculture had become the oc-
cupation of a small minority, as in En-
gland and Wales.
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history. Without doubt this period of
growth will be a transitory| episode in
the history of the population. If the
present rate were to be maintained, the
population would double approximately.
every 33 yéars, it would be m ultiplied by

. 1,000 every 350 years and by a million

every 700 years. The consequences of
sustained growth at this pace are clearly

‘tain is not that the future ra

“and a life that lasts an ay

impossible: in less than 700
would be one person for e
foot on the surface of the ¢

years there
vely square
arth; in less

than 1,200 years the human population

would outweigh the earth;

in less than

6,000 years the mass of humanity would

form a sphere expanding at

the speed of

light. Considering more realistic limits
for the future, if the present population

is not multiplied by a factor

creater than

500 and thus does not exceed two tril-
Hon, and if it does not fall below the es-
timated population of preagticultural so-

ciety, then the rate of inc

rease or de-

crease during the next 10,000 years must
fall as close to zero as it was during the
past 10,000 years [sce illustrations on op-

posite pagel.

Arithmetic makes a return to a growth

rate near zero inevitable I
generations have passed. W

will be about zero but ho
future population will be an
bination of fertility and n
sustain it. The possibilities
more than eight children

vefore many
hat is uncer-
te of growth
w large the
d what com-
ortality will
range from
per woman
erage of 13

years, to slightly more than two children

* per woman and a life span that surpasses
~ 75 years. .
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ol the Developed Countries

These nopulations, a little more than a fourth of the human species.
pop 3 _ : pecies,

may be well on the way to long-term numerical stability. This state

of affairs appears to have been achieved [(zf'gfelv}’ by~ personal choice

- CPYRGHT

" by Charles F. Westoff

ne result of man’s social evolution
Ohas been the rise of a group of
populations living in countries
tommonly described as developed. The
bopulations of these countries enjoy bet-
er health, longer life, better education,
vider occupational opportunities and a
preater variety of amenities than the
populations of less fortunate lands. If
t is true that a third or a fourth of the
human race still go to bed hungry ev-
Fry night, it is also true that a large frac-
tion of a billion people now have access
ko a kind of life that two centuries ago
lvas known to only a privileged few.
Understandably the inhabitants of
inderdeveloped lands look to the day
when their own country will cross the
maginary and elusive line that separates
the haves from the have-nots. In 1974,
. Ineasured in terms of the steadily depre-
biating U.S. dollar, that line might be
Fepresented by an ‘annual per capita in-
tome of something like $750. Compa-
table -figures for an inhabitant of the
J.S. or Sweden are between $4,000 and
E5,000.
If the line separating the haves and
the have-nots is elusive; it is sharply
drawn in demographic terms. In devel-
bped countries the average life expect-
pncy at birth has chmbed to more than
{0 years comparcd with about 50 years
in the underdeveloped countries. Much

of the difference is attributable to high
infant mortality: anywhere from 50 to
more than 250 deaths per 1,000 births in
underdeveloped regions as against fewer
than 25 deaths per 1,000 in most devel-
oped countries.

The demographic index that probab]y.

has the greatest significance for mankind
in the long run is the rate of population

growth. It too shows a sharp line of de-

marcation between the underdeveloped
and the developed regions of the world.
The former have high population growth
rates (averaging 2.5 percent per year)
whereas the latter have rates that not
only are low (less than 1 percent) but
also. are still falling. In fact, among 30-
odd countries that can reasonably be

described as developed, the fertility rate

is at, near or below the replacement level
in the 20 that have 80 percent of the
world’s total developed population. If
these low fertility rates coutinue for
two generations, population growth will

_cease and the developed world will reach

zero population growth, the culmination
.of a historical process in which birth
" rates slowly fall to the low magnitudes of

the death rates achieved some genera-
tions earlier. The balancing of these vital
rates at very low levels can be viewed as
the end of a major demographic transi-

"tion, a process involving the entire eco-

nomic development and accompanying

“LF, MOULIN DE LA GALETTE,” a detail of which is reproduced on the oppesite page,
was puainted by Pierre Auguste Renoir in 1876, It suggests, among many otber things. the
good life of the healthy, well-fed inhubitants of a developed .country. The Moulin de la
- |Galette. fa free tran=lation might be the Cake Mill) was an open-air establishment where
Renoir went on Sunday. He disliked working with professional models. and so he recruited
Jmodels here. Two of them who were sisters appear in the right foreground. The other prin-

cipal APProved.FonRelease998/08/02: CIA-RDR78-01194A0081+005000Q150ses of this articls

_than 10 percent to the populations o
. those countries: nearly 100 million mord

transformation of social institutions thaf
can be called for want of a bettel term
modernization.

Before one predicts too confidently
- that the end of the demographig
transition is in sight, however, one mus}
recall that the same was predicted oncg
before, back in the 1930’s when thg
rates of population growth in the indus;
trialized countries of the world had
reached all-time lows. That the next gen;
eration of parents did not exactly follon
the script of the demographers is now 2l
too clear and has proved a continuing
source of embarrassment to the experts.
From one point of view the fact tha
the demographic transition appears to bg
entering its terminal stages a generatioy]
later than was predicted could be re
garded as no more than a slight interrup;
tlon in a long historical process. On thg
other hand, the ‘baby boom” that oc
curred in many of the developed coun
tries during the late ' 1940’s and subse
quent vears has alu_ad) added morg

people who are now themselves reaching
the age of parenthood and who consti
tute an enormous potential for a secong
babyv boom. At the beginning of World
War II the combined population of thy
then developed world—the U.S., Eurapy
{including all the U.S.S.R.), Canada
Australia and New Zealand—stood a
about 720 million. If the expectations o
demographers  had materialized, thg
population of these countries today
would be around 845 miilion instead o
the currently estimated 940 million.
One can disagree about the list o
countries that can be described as de
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1 have selected 31 nations, representing

viloped countries qf the world, includ-

iijg all the nations of Eastern Europe,

us Portugal, Spain, Greece, Japan and

Irael. 1 have omitted Venezuels and

rgentina, which have per capita gross

tional products substantially higher

than the poorest of the European coun-

ies (Portugal and Yugoslavia), because
heir vital statistics are incomplete. The
Lil-rich countries of the Middle East are
Jiso excluded because they still lack
ost of the characteristics of industri-
llized nations in spite of their high per
fapita gross national products. Hong
Kong, which has a population of about
k.5 million, could probably also qualify
oday as a developed country but its rec-
- brds too are inadequate. :
It is dppropriate to concentrate ov fer-
kility and ignore mortality because death
ates are uniformly low in the developed
countries; thus population growth in the
ageregate depends mainly oa the future
course of fertility. I have selected the
“total fertility rate” from among various
|alternative measures because it sum-
miarizes several demographic dimensions
simultaneously in a single number that
has familiar properties: the average num-
ber of births per woman, More precisely,
| the total fertility rate can be regarded as
the average number of births women
would have as they pass through to the
énd of their childbearing years provided
that they continue to reproduce at the
observed rates for women at different
‘ages as determined for any given year.
If the total fertility rate persisted at ap-
proximately.2.1 births per woman, what
demographers refer to as replacement
fertility, then each generation would
‘merely replace the next and eventually
| (after the effects of the disproportion-
ately larger numbers of young people
due to past growth diminished) birth
rates would equal death rates and the
population would stop- growing {apart
from immigration). The time réquired to
reach a zero rate of natural increase
varies, depending on the history of past
growth. Some countries, most recentlv
“West Germany, have already droppe'd
below zero natural increase; others, such
as Australia and New Zealand, have a
long way to go both because of their
more youthful age structures and be-
cause their fertility rates, although de-
clining, are still well above replacement.

tility rate shares the inherent problem
of any period rate used as an indicator of
future trends. The “if” in one of the de-

mographer’s most frequent statements.
Rhnrovedag ~r Re

As a demographic index the total fer- -

by‘glancing at th
.riod of time in the different countries.
“ot only is the reproductive behavior of
people difficult to predict, except very
roughly, but also a measure of fertility
for a given period of time can be mis-

leading because the magnitude of fertil-

irv van be confused with the timing of

“births. The currently low fertility rates

in some cotntries may imply only a post-
ponement of childbearing that could be
made up in later years, resulting in an
underestimate of the completed fertility
of those women. Finally, the overall rate
is the simple sum of the rates for all ages
within the range of reproductive years
and thus can obscure countervailing
trends among younger and older women.

“ince World War II the trend in fer-
" tility in the developed world has fol-
lowed a variety of patterns in different
regions. To summarize these patterns
the 31 selected countries of the devel-
oped world are divided here into eight

different regional or cultural croupings

[see illustrations on these two pages].
"The U.S., Canada, Australia and New
Zealand (current total population 230
million) experienced sustained baby
booms from the end of the war, rising
through the next decade and reaching
highs ranging from 3.5 to -1.2 births pér
woman in the four countries. These
baby booms added about a third more
people to the 1970 population of these
countries than hypothetically would
have been added if the prewar fertility
rates had continued. This historically un-
precedented increase has been followed
in the past decade or so by a dramatic
and continuing decline, which has set
record lows in the past-two vears. In the
U.S. and in Canada the fertility rates de-.
clined by nearly 50 percent in 15 years,
down to fewer than two births per wom-
an by 1973. If this below-replacement
level in the U.S. were to continue un-

chauged,‘ the population would stop

gro\ving in less than two gunemti«ms and |

would begin to decling, unless it was

- bolstered by immigration. Even if im-
" migration were to continile at its current

level {a net of some 400,000 per year),
anyv further drop below the 1973 fcrtilit_\;
rate would still lead ultimately to a pop-
ulation decline. R '
The pattém in Western Europe has
been different. Britain, France, Belgium
and the Netherlands {current total popu-
lation 130 million) experienced only a
temporary rise in fertility immediately
after the war, followed by a resumn ton

of the downward movement lor live

araarcor £ and-the aradual increase

Y increase in
England and Wales from 2.2 births per
woman in 1931 to 2.9 in 1964), follawed
by another decline continuing to the
present. Italy, grouped in the charts with
Spain, Portu gal and Greece {cyrrent total

population 110 million), exhibited a fer-
tility pattern closely resembling that of
its northern neighbors. In Portugal, by
way of contrast, the fertility yate is un-
usually stable: there dre only| small an-

* pual fluctuations around an average of

three births per woman, with some sug-
gestion of an overall downward trend.
The records for Spain and for Greece
are less extensive, but the recent experi-
ence in these two countries shows a fair-
ly stable fertility at quite different levels:

- Spain hovers just below three births per

woman-and Greece just above two births
per woman.

Ireland, although groupe with its

. British neighbors in the charts, has a

fertility pattern that is uniquejamong the
31 nations in the postwar period. (Ire-
land’s population is only three million.)
Superficially the trend, based on incom-
plete data, corresponds more closely to
that of the overseas English-speaking
populations of European origin {the U.S,,
Canada, Australia and New Zealand)
than it does to that of Britain, at least
through 1960, except that thefre is no evi-
dence of any recent sustained decline.
Irish fertility hes remained just under
four births per woman.

The Central European countries of

. Austria, Switzerland and the two Ger-

manys (total population 93 million) have
followed a pattern similar tq that of the

" countries to their west, at|least since

1955. There was a gentle rise in fertility,

" peaking at levels between 2.5 and 2.8

births per woman and then declining
rapidly. The total fertility jrate of 1.5

‘ births per woman in West [Germany is

unquestionably the lowest it the world.
All four of these Central Eurppean coun-
tries are now significantly below popula-
tion replacement.

‘The Scandinavian countfies, except
for Sweden, which escaped the war, ex-
perienced a brief postwar baby boom,

‘followed by patterns very similar to those

of Central and Western Furgpe. Norway
was slightly. anomalous in shpwing an in-

creasing rate for a decade, beginning in -

the early 1930’s. The decling in Finland
has beea precipitous, from 3.5 births per
woman in the immediate postwar years
to an estimated 1.8 in 1973, Fertility in
all the Scandinavian countries (total pop-
ulation 22 million) is now below the

eR P pt iin Norway,
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join its neighbors demographlcally ina - of Poland and Yugoslavia have expen-

few years.

According to a recent analyms by Ar-
thur A. Campbell of the National Insti-
tute of Child Health and Human Devel-
oprent, most of the rise in fertility in
the developed countries during the post-
war period was due to increases in the
fertility of women in the younger age
groups, resulting in 2 significant decline
in the average age of childbearing. In-
volved in this change were sharp in-
creases in proportions of women marry-
ing at younger ages. The baby boom was
therefore to a larce extent a result of
changes in the age " distribution of child-
- bearing rather than of changes in com-

pleted fertility; it was clearly not a re-
turn to the large families of earlier times.
The U.S.S. R arid the other countries
of Eastern Europe (total population 356
million) reveal a different pattern of a
fairly uniform decline in fertility, aided
by the wide av. ailability of abartion,
reaching very low levels earlier than the
other developed countries. In some years
the number of abortions has exceeded
the number of births. In Hungary the
total fertility rate had dropnec. to 1.8
births Her woman by 1962, when the
U.S. rate, for e\ample was still at 3.5,
Romania’s fertility dropped precipitous-
ly from 3.1 births per woman in 1933 to
2.0 by 1962 and to a low of 1.9 in 1966.
In that year the Romanian govemment,
alarmed at the rapid decline, reversed its
permissive abortion law, with the result
that the fertility rate doubled to 3.7 the
following year. The liberalization of
abortion laws in Eastern Europe had
been intended primarily to promote ma-
ternal health and to facilitate the em-
plovment of women, but the resulting
low rates of population growth have
_caused official anxiety. Since the tighten-
ing of the abortion law in Romania fer-
tility has once again resumed its decline
as contraception and illegal abortion
have taken the place of legal abortion.
The data for the U.S.S.R. are incom-
_plete. Postwar fertility records begin
only with 1957, when the rate was 2.8
births per woman. The trend during the

following decade was slowly downward,

but the fertility rate seems to have sta-
bilized at around 2.5 births per woman

in the past several years, which is higher .

than that of any of the other Eastem
European countries except Romania.
- According to other evidence, the Euro-
pean regions of the U.S.S.R. have a fer-
tility rate quite similar to that of other
European countnes, it is the high fer-
tility of t}t?
for the higherov erall natxo rate.

"enced radical dechnes in fertility since
the war, In Poland the rate dropped
from 3.7 births per woman in 1954 to 2.2
in 1969; in Yugoslavia the rate dropped
from a high of 4.3 births per woman in
1952 to 2.3 in recent years.

Only the Jewish population of Israel
(2.8 million of a total population of 3.2
million) is included in this review be-
cause of the enormous differences, demo-
graphic and otherwise, between the Jew-
ish and the Arab components of the
country’s total population. In 1972 the
total fertility rates for the Jewish and the
Arab populations were respectively 3.2
births per woman and 7.3. A demo-

_graphic cynic has recently calculated

ﬂ;?t if current trends continue, the Jew-
population will be a minority in Israel
within three generations. Although Jew-
ish fertility is changing slowly, its trend
is clearly downward and it w 111 Probablv
continue to decline during the remainder
of this decade. It is nevertheleﬁ con51d-

. -ably higher than the estimated rate for
he Jewish population in the U.S. For
‘hiat matter, it is probably higher than
that for Jewish populations in any devel-
oped nation.

The last country on the list, Japan

Y {population 108 million), has been fre-

quently referred to as the modern demo-
graphic miracle and an example of what
the introduction of a permissive abortion
law can do to the birth rate of a popula-
tion that practices little contraception.

]apan s total fertility rate dropped from
4.5 births per woman in 1947 to 2.0 a
decade later. As the curve in the illustra-
tion at the right on page 111 shows,
the rate fell to 1.6 births per woman in
1966. That was the Year of the Fiery
Horse, which comes every 60 years. Ac-

~cording to Oriental astrology, girls born

that year may murder their husbands,
which tends to reduce their marriage-

. ability, Japanese parents evidently de-

cided to cut their chances of having a girl
child in 1966. Japanese fertility is now
still around replacement, having climbed
slightly above the rates prevailing -in
most of the preceding decade.

The variety of patterns in- these 31
countries should not obscure the central
and most important fact that fertility in
most of the developed world has virtu-
ally collapsed. Only New Zealand (in
which fertility has been declining), Ire-
land, Spain, Portugal and the Jews of
Israel still have relatively high rates,
ranging between 2.8 births per woman
and 3. 9 In 20 of the 31 countries the

_at similarlow levels.

nt
level of 2.1 births per woman; it appefrs
to be headed in that direction or hovpr-
ing around 2.3 births in most of the }e-
maining 11 countries. The average fprt-
tility rate for all 31 countries is currenfly
2.3 births per woman. If the figure|is
weighted for population, the avergge
drops to 2.2 for the total population|of
the developed world. The populatpn
growth rate in all but a few developed
countries is now less than 1 percent

\Vhat lies ahead? Will fertility sfa-

bilize at replacement levels? Or +ill
it continue to decline, resulting in the
prospect of populations of rising averafe
age and actual declines in numbers sodn-
er or later? Although it seems unlikfly
now, it is also quite possible that fertiljty
rates could do an about-face and rfse
again. These are not easy questions [to
answer, and one should approach apyv
portrait of the future with particufar
hesitancy in view of the failure of pfe-
diction in the 1930’s, when fertility was

We should continually remind pjar-
selves that the evidence we have to rly
on, annual total fertility rates, can |be
quite misleading as a guide to the lo
range behavior of women pass
through three decades of reproduc
life, What can be postponed today
be made up tomorrow, Neverthel
there is some independent evidence
support of the inference that the curr
low fertility rates indeed reflect
longer-range intentions of younger cpu-
ples. Fertility surveys were conducte
10 developed countries between 1
and 1972; married women were as
the number of children they wante
expected to have. When their replies
tabulated by the number of years t
have been married, there is a clear
cline in the anticipated number of ¢
dren for women married before 1951
opposed to those married since 19
which is quite consistent with the pict
of decline presented by the series of
nual rates.

For example, the women in the
land survey, married for 20 years
longer, expected a total of four bir

by 1970, from 3.5 births for those
ried 20 years or more down to 2.5 am

parable low \.ahxe: were recorded or
recently married women in Belgifm

Re1w4Se 1909/09402 fa@iAnRBF*MXM‘iMAOOMGGEﬂ%ﬂ%G( 2), Poland (2),
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France (2.1), Yiugoslavia (2 ), Hunoa
1.9} and Engld 2Y) "i‘ 2518
n Turkey, a country not included among
he developed nations of the world, the
hverage number of births expected had
Heclined from 6.6 for women married
or 20 years to 3.8 for those most recent-
y married. Of course, these expectations
might well increase as the younger wom-
n grow older and experience unplanned
regnancies.

The same surveys revealed, however
at an average of more than 80 percent
f the women in these countries (exclud-
g Turkey) who were exposed to the
isk of pregnancy were currently practic-
g birth control. Improved contracep-
ive methods are widely available, the
ractice of sterilization has become in-
reasingly common in a few countries
in the U.S. it has become the most pop-
lar method among couples with wives
ged 30 to 44) and legalized abortion
as become more available for situations
where contraceptlon fails. This does not
mean that unplanned and unwanted
- [pregnancies have disappeared or even
that they are about to disappear. The
practice of male withdrawal ‘was the
most common method used by couples
in half jof the countries surveyed; the
modern methods of contraception are far
from universally available. It does mean,
however, that the small families expect-
ed by younger couples today have a
greater chance than ever before of being
realized.

A

v ©

ON

The pervasiveness of the decline of fer-
tility throughout the developed warld
. |should caution us against invoking cur-
rently fashionable causal  explanations
such as the women’s rights movement,
the “pill,” “zero population growth” or
the recent concern for the environment,
although these factors have undoubtedly
plaved a role in some. countries, such as
the U.S. and Canada, One can think
of particular factors relevant to icmht\ '
that have operated in certain countries,
such as abortion in Japan and a chronic,
housing shortage coupled with easy
abortion and a demand for women in the
labor force in Eastern Europe. A more
persuasive case can be made, however,
by taking the long-term historical view
that links the democraphlc transition
with the development of an industrial so-
| ciety, with secularization, with education
and with the emergence of the demands
of the individual over and above those of
the family and the community. This
transition has been proceeding in the
U.S. and France since about 1800 and in
the rest of Europe for about a century.

'an-

-

- P - o ‘

ega xzed abortion are appe’d g as
ready e\pkmanons of the low fert Tity
rates of recent years, one should remem-

ber that the rates were.even lower in the

1930°s, With onlv a few exceptions every

Western European nation recorded total
fertility rates at or considerably below
the replacement level {as low as 1.3
births per woman in Czechoslovakia and
Austria), and this was before abortion
was readily available and before the
modem methods of contraception ap-
peared. Fertility was also at the replace-
ment level in the U.S., Australia and
New Zealand. Evidently the motivation
to control reproductmn was so intense
in those years that delayvs in marriage,
illegal abortion, abstinence (probably)
and the more effective use of conven-
tional contraceptive methods combined
to produce the lowest fertility in history.
Granting that the Creat Depression may
have contributed to the rapidity and
depth of the decline, the fact remains
that if one projected the fertility rates of
the 1930s from previous trends, the
curve would look much like what ac-
tually happened. From this perspective
the phenomenon that still remains to be

" satisfactorily explained is not the decline

" in fertility of the past 13 years, which is
. part of a longer historical process, but

rather the baby boom, which was par-

ticularly sustained in the English-speak-
" ing populations of European origin.

One certainty about future population
trends in the developed world is that the
rate of natural increase will not be ex-
actly zero. As fertility becomes increas-
ingly subject to voluntary control-the
closer we approach the situation in w. hich
every child born is planned—the more
vu[nerable annual fertility rates vull be:
to short-term variation. \I\r guess is that
we can expect swings in fertlhty rates of
five to 10 years’ durahon ranging per-

haps from as low as 1.5 births per woman -

to as high as 2.5 as fertility responds to
short-term  economic changes and to

“yvarious other changes in ideology and

fashion. There is no reason in principle
that fer hhty coula not rise above or fall
below this range in some countries, but
it seems unlikely that the developed
world as’ a whole will experience such
wide swings. It is also unlikely that the
swings will be anywhere near as violent
as the Romanian experience, where the
number of births in 1967 was double the
number in 1966. This bumper crop of
babies is now creating overcrowding in
the Romianian school systam, and begin-
ning in 1984 there will probably be se-
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place vy the end ol the century is not a

survivors of pe over who are
alive today. For societies that do not
seem to have been doing an outstanding

prospect of such growth is sobering.

The age structure of the population
[that is in prospect for most developed
countrics is foreshadowed in Sweden
and a few other countries that have ex-
perienced very low rates of growth for 2
long period of time. Some observers have

discourage innovation and will be more
conservative, less exciting societies in

ess apprehensive about the prospect.
Little is actually known about the effects
of age composition per se because its
change is relatively slow and is inter-
twined with numerous social and eco-
omic factors that become part of the
total process. The components of broad
ocial change cannot be so neatly disen-
tanglec that the social scientist can iso-
ate age composition as a determinant

the prospect of an incréasing number of
Ider people is completely predictable;
he governiments of the developed coun-
tries therefore have time to plan their
accommodation. . Regrettably, govern-
ents in general are not noted for their
apacity for long-range planning.

After another generation or so of con-
inued low fertility many developed
ountries will have reached the point
vhere below-replacement fertility will
ean an absolute decline in numbers,
uch as both West Germany and East

hat happens, and probably long before,
he occasional cries of alarm we now
ear about labor-force needs or national
ecurity or national virility will increase
in both number and volume.

II__IO‘W do governments react to popula-
tion change? Most of the talk about

population has understandably focused
- the problems of growth in the devel-
.~ing countries. Back in the late 1930%
topulation was on the mind of a country
uch as Sweden that was.facing an im-
bending decline in numbers, resulting in
ne of the first modern population poli-
¢ies. Population was also a matter of
freat interest to the German and lItal-

France, which had long been sensitive to
roblems of national security, had earlier
nacted pronatalist legislation designed

strengthen the family. Apart from

. adicadisn! intevest, - ;
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job in the integration of the aged, the-

maintained that older populations will |

which to live. Others who have lived.
through recent excesses of youth feel

£ other changes. One advantage is that.

ermany are now experiencing. When.

fn governments for different reasons. .

been high on the agenda of national pri-
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A similar, although perhaps changing,
situation obtains today. In general the
subject of population is not-a pressing
ane in the government offices of the de-
veloped countries. The topic seems to
emerge only when the aggregate conse-
quences of individual behavior are per-
ceived to threaten the national welfare.
Thus the U.S. and Australia formed na-

_Honal panels to inquire into popula-

tion as environmental problems became
linked with population. Britain recently
established an “inquiry” and the Nether-
lands a royal commission to evaluate the
consequences of expanding populations.
Ironically a royal commission in Britain
and an official committee in the U.S. had
been appointed only a generation earlier
because of concern about the threat of a
declining population. Japan has had a
population advisory panel for several
vears; Israel, with its political concerns
both about its numbers in relation to its
‘hostile neighbors and about the different
growth rates of ethnic segments of its
own ‘population, has had a Committee
“for Natality Problems for more than a
decade. Virtually all developed countries
have or have had some official group con-
cemed with population (frequently in
connection with labor migration), but
few can be said to have articulated what
might be termed explicit population-
growth ' policies and programs. The
World Population Conference, held this
summer in Bucharest, has stimulated the
development of population policy if for
no other reason than that the official del-
egations were expected to take positions
on a draft “World Population Plan of
Action.” : :

On balance, the direction of official
thinking on the subject in the developed
countries, is prowatalist.” For the most
part the official attitude is to promote
family welfare for various reasons largely
unrelated to fertility but with the expec-
tation, or hope (the little evidence that
axists is not reassuring), that by reducing

the costs of parentlood through family

and sundry other benefits couples may
be less reluctant to have another child.
Fertility and population -growth are

tion in metropolitan areas presents spe-
cial problems; also in some countries the
depopulation of rural areas is worrisome,
From time to time the desirability of im-
migration has loomed lﬁrge in the think-

.| ing of Australia, Britain, Canada, Israel,

! New Zealand and the U.S. Other coun-

and child allowances, maternity benefits’

not the sole reasons for official concern.
-The increasing concentration of popula-

b4 ADERTOGEG0N0

ng been concerned

pulation through
emigration, Some countries, such as the
Netherlands, Switzerland and West Cer-
many, are concerned about the problem
of accommodating foreign workers.

By and large, however, the pronatalist
sentiments of most of the developed
countries are motivated by the impend-
ing threat of a declining population.
Some countries, such as Japan, are con-
cemed about the economic implications
of declining numbers of young workers.
The countries of Eastern Europe are
similarly worried about the economic
consequences of periods of low fertility.
Other countries have nationalistic anx-
ieties—an attitude that never lies much
below the surface. For example, shortlv
before his death President Perén of Ar-
gentina announced a pronatalist popula-
tion policy because of the rapid, popula-
tion growth of some of Argentina’s
neighbors. He made oral contraceptives
illegal and reminded Argentine women.
of their maternal responsibilities.

That harsh response, however, is ex-
ceptional. Most pronatalist “policies” do
not preclude the availability of contra-
ceplive supplies or, in some instances,
abortion services. A survey of 24 devel-
oped countries made by Bernard Berel-
son of the Population Council shows that
before Perén’s action only Ireland inter-
posed legal obstacles to distribution of
contraceptives, and this now appe:irs to
be changing. About half of the countries
in Berelson’s review had provisions for

legal induced abortion, although they -

varied in the degree of permissiveness.
Therefore, in spite of the pronatalist ori-
entation of most of the developed coun-
tries, the majority of governments pro-
vide fertility-control services in public
health programs.

What will happen if fertility continues
to decline, or if population actually be-
gins to drop, is another matter. It seems

i unlikely, however, that there will be any
. wholesale removal of family-limitation
; supplies or services. These apparent con-

flicts in policy underscore the fact that
fertility-control policies were prompted
in earlier days primarily not by demo-
graphic considerations but rather by
concern over women's health and, in
some instances, women’s freedom of
choice; and by the desire to achieve eco-
nomic objectives by enabling women to

‘work. There has been talk in some gov-

ernments (for example Japan’s) about
tightening permissive abortion laws, and
in recent months Czechoslovakia and
Hungary have narrowed the conditions
under which abortions can be obtained.
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very low fertility and about rising rateg
pf premature births resulting from earlieg
kbortions. Both countries are nonethelesy
promoting alternative forms of birtl
control. ' :
The reports of the most recent Ameri
can and British population panels wer
released respectively in 1972 and 197
and they were quite similar. They r
garded population growth as aggravag-
ing environmental and social problem
but the tone of the reports was far fro
alarmist, They both subscribed fully t
maximizing freedom of choice in conne,
tion with reproduction. During the preg-
aration of the U.S, report and since i
|release fertility in the U.S. has decline
sharply, removing much of the immed|--
ate concern about population growtl.
Moreover, the unenthusiastic response ¢f
the White House to the report, whidh
‘was issued at the beginning of the 197
Presidential campaign, was hardly cop-
ducive to development of an officipl
population policy. Probably the only dp-
veloped country that is still concern d
about too much population growth is tife
Netherlands, with its past history of high
fertility, its high density and its dp- .
pendence on external resources.
Governments in general are not pr-
ticularly enthusiastic about adopti
population policies because of the morg,
ethnic or political sensitivities involv
Therefore, unless rates of growth declipe

there does not seem to be much prosp
of further developments in policies ¢
cerning population growth in the ad-
vanced countries of the world. If apy
population goal at all is emerging in the
developed world, with some excepti
it seems to be in the direction of popuja-

governments do or do not do about pqdp-
-ulation should not, of course, obscyre

ples to their perception of their opm
welfare thau a result of deliberate gpv-
ernment policy.
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ddkninance of Asia’s population in the

Swdrtd total [see fllustration on page

131}, Underdeveloped Asia, which has
1 band mass smaller than Africa, con-
tafns almost 35 percent of the world’s
' oL ulation. Of the somewhat fewer than
2.9 biltion people in all the underdevel-
ofed world some 75 percent live in Asia:
29 percent in China, 33 percent in South
arjd West Asia and 14 percent in South-
eat Asia. Latin America’s share is 11
pqrcent and Africa’s is 14 percent.

The figures on births, deaths and the
repulting natural increase, which are the
r.mponents of population dynamics,

. alfo show a broadly similar regional bal-
atjee. In fact, the cwrrent relatne mag-
nifudes of absolute population increase
in] the underdeveloped regions closely
mhich the total population. Therefore
giowth rates are relatively uniform
aong the underdeveloped regions. The
pf pulatwn of China is an e\ceptlon it

ay be growing at a rate of 1.7 percent
ppr year. The rates for the other four
r¢aions, however, fall within the remark-
a ly narrovw range of from 2.4 to R
P rcent per year.
These figures are extraordinarily high,
wticulatly if one considers that they
" afe averages characterizing large conti-

npntal populations. In spite of impreci-.

spons in the underlving statistics there
chn be no doubt that the present rates
ale at or near their all-time high in each
rg¢oion, again with the possible excep-
thon of China, The iplications of the
ffrares for population trends in the years
ahead, however, are not at all clear. Is
growth still accelerating? If so, how fast
ahd to what level® Are the rates of in-
cfease leveling off or even declining? If
al decline is under way or imminent, how
rhpid is it likely to be?

Unfortunately the present state of
owledge allows no unequivocal an-
vers to these questions, crucial though

5
the answers would be for a realistic as-
spssment of the demographic future of
" the underdeveloped world aad its social
and economic prospects. The Hrst steps
thward ain answer can be made on the

platively firm terrain of descriptive de- |

ography. Beyond that attempts at in-
terpretation and prediction lead quickly
more speculative grounds.
A significant step toward understand-
ihg growth plospects in the underde-
' eloped world is the realization that
re nearly identical growth rates of the
1ajor regions arc the result of substan-

ial compensating differences in birth .

and death rates. For example, in Latin

America the mlApEpr'Meﬁt E@ll,FbeIeaség'fQQl‘g(‘[%

~ sTeTe
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in the early 1970', and the number of
deaths per 1,000 population (the crude
death rate) was 10, yielding an annual
increase of 27 people per 1,000, or 2.7
percent. In Africa the similar growth rate
- of 2.8 percent resulted from much higher

pirth and death rates (46 and 20 respec-
tively). Underdeveloped Asia outside
China had a growth rate of 2.4 percent,
resulting from a birth rate of ‘39 and a
Jdeath rate of 15.

Given such contrasts even among the

als a alll. =lmilw L
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- broad continental av €rages, it is not sur-

prising that the national figures (from
which the regional figures are built up)
show a much greater variability. Even
within the 10 largest countries of -the
underdeveloped world, which contain
more than half of the world’s population
and more than 70 percent of the popu-
lation of all underdeveloped countries,
birth rates range from a low of 31 per
1,000 to a hxgh of 49. Deaths vary from
eight per 1,000 to 25. A broader sample
of underdeveloped countries, which still

excludes the smallest political units, ex-

tends the range of birth rates from the

low 20’s to about 50 and the range of

death rates from five to nearly 30.
Demographers seek to sort out this

:‘»:—‘v.'uc:ermg variation by means of the
*"ef“tml framework called the deno-

aphic transition. Niceties apart, the
mev-ork rests on two. pillars of solid

mdustial societies was high and so
:zerefere were death rates. Populatlons
-hat survived nwst necessarily have
maintained high levels of felhhty, that
:5. kigh birth rates. Second, in advanced
ndustrial societies both mortality and
‘ertility are low, without exception. The

'LENOQ’:B")I)!C tmn>1t10n is the process’

v he'e’v societies move from the stage
ct high mov'taht'v and high fertility to

the staze of low mortality and low fer-

tility. Al underdey eloped countries are
r.ow in such a transition. The wide dif-
fzrences in their birth and death rates
show simply that they have traveled dif-
farent distances along the route and that
the relative timing and speed of their
t-ansitions in fertility and mortality are
rot uniform.

It seems clear that past dlstxxbutxons
¢f birth- acd death rates for the under-
Ceveloped areas were far more tightly
clustered around their niean level than
thev ure today.
ades ago the Dirth rates were with few
exceptions in the range from -0 to 50
per 1,000. One can surmise that only a

76’ ier

mtst Kave been rare,

IagR. F: rst, n’OI‘tdht\ in PTET‘HO(]EID pre-

As recentiy as two dec-

oW,

-able. Longer life is a univ ersally recog-

* attitude toward longer life: high fertili

iWaTata ara arTata¥a a

rl’he difference in the time at whicja
loosening of the pretransition clustdrs

- of birth and death rates becomes mahi-

fest suggests another generalization tljat
can be made about the demograpliic
transition: The onset of the decline fof
fertility tends to follow the declihe
in mortality with a lag. Indeed, the
spectacular acceleration of populatibn
growth in the modem era is largely] a
manifestation of the lag. The frequdnt
references to “soaring” birth rates fin
popular interpretations of contempor.

demographic changes in the underde-
veloped world have little factual ba is
and in many instances no basis at L.
Rapid populatzon growth is mainly a fe-
sult of falling death rates unaccompa-
nied by adjustments in birth rates.

The underlying asymmetry in demd-
graphic behaviar 1s readily understand-

nized ﬂood Mortality levels therefoe
closely reﬂcct a society’s capacity to cor-
trol death. As that capacity increas
mortality tends to fall.

The age-old attitude toward high fey-
tility was always rather similar to t

was considered a blessing. The attitu
may have stemmed from the necessity ¢f

“coping with low rates of survival, but Jt

'\ 7 hat are the salient features of t!

_before the era of intensive Europe
" contact ‘and colonization. The grow

\ agricultural technolo d Lran ort
A Rﬁp'}@kﬁﬂgﬁiﬁ% @Qﬁﬂﬁgﬁ}‘laﬁhnes ;}Pcce

was, and is, hardly rooted in that factdr
alone. Reducing fertility from traditiod-
al high levels that are buttressed by cug-
toms and social norms is not a proce

constrained only by what is feasible, I
is the case with reducing mortality. E
fective methods of fertility control hav
always been known and available in afl
societies. Fertility trgusition implies prq-
found social changes rather than merell
a change in technology.

transition that is transforming
demographic landscape in the undef-
developed wortld? Improvements in cor-
trol over death, with periodic reverse
characterize the entire modern period.
The phenomenon is emphasized by
fact that the total population of ¢
underdeveloped countries nearly trxpl
between 1750 and 1950.
Such growth was much more rapi
than was shown in the long-term tren

appears to be attributable mainly
gradual (but not universal) improvg:
ments in levels of living resulting fro
improvements in economic organizatio
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mortality because of an increasing appli-
cation of advances in the technology of
- health and environmental sanitation.

Although the impact of mortality onr

population growth is mediated by the
crude death rate, the ratio of deaths to
population is a poor index of mortality.
The risk of dying is strongly influenced
by age. The number of deaths in a pop-
ulation in anv vear is therefore.a func-
tion not only of the overall mortality
level but also of the age distribution.

To bypass this difficulty by presenting
estimates for all ages separately is cum-
bersome. A more convenient measure of
comparative levels of mortality, either
over time or among different popula-
tions; 15 the expcetation of life at birth.
This measure is defined as the number
of vears newborn children would live on
the average if they were subjected dur-
ing their entire life to the risk of dying.

-at each age as observed in the year for
which the index is constructed.

The pitfalls of attempting to compare
levels of muortality by means of crude
death rates are often anything but neg-
ligible. For example, the current death
rate in Taiwan is five per 1,000 popula-
tion and the expectation of life is some-

what less than 70 years. The current

death rate in East Germany is 14 per

1,000, even though the expectation of

life at'birth exceeds 70 years.

As of early in the 19707 the expecta-
tion of life in underdeveloped countries
was roughly 53 years. The figure repre-
sents the population—weighted average
of the separate estimates for the more
than 140 cquntriesk and territories that
make up the underdeveloped world. In
the developed countries the expectation
of life at birth was 71 years, which is
close to the current level in the U.S. '

Although the overall level of mortality:
in the underdeveloped countries is high
in comparison with the level in the de-

veloped countries, it represents an ex-

traordinary achievement by any other
standard, most notably in relation to de-
velopmental status. It is a level that even
in the leading European countries was
not reached until the beginning of thie
"20th century. In the U.S. and much of
Western Europe it was reached only
during the period between the two
world wars, and in the U.S.S.R. it was
not reached until after World War IL
The speed with which mortalit}; has
been reduced has also been much more

rapid in the underdeveloped countries

than it was in the developed ones.
Thus the historical relation of muor-

tality livAptp réve’dPFeﬂ“‘R%W}gsse 1%@?? 0

i ﬂf@’gﬁmﬁ&?ﬁﬁ?ﬁéﬁﬁ@AOQ‘@ﬁQé@@ﬁ&o Hance with their| in-

ver excessively rigid,
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developed countries. The application of

readily imiported health technology pro- -

vides the major explanation for the shift.
It would be incorrect to assume, how-
ever, that the fundamental nature of the
velation has also been modified. Both
the willingness and the ability to apply
the technology that will raise life ex-
pectancy  still tend to reflect achieved
levels of development [see top illustra-
tion on opposite page].

With the caution that prediction is
risky, the following propositions that
have a strong bearing on the prospects
for population growth in the underde-
veloped countries appear to be sup-
‘ported by the evidence. {1} Further sub-
stantial gains in longevity are likely to
be achieved in most countries if per
capita gains in consumption contihue
the upward course that has persisted
since World War IL. (2) A combination

of moderate economic growth with a
strong bias toward allocating resources
co measures that reduce mortality, in-
cluding particular attention to increas-
ing the economic well-being of the poor-
est third of the population, could bring
life expectancy in the underdeveloped
countries close to 70 vears by the end of
the century.

The scope for further improvement in
mortality is’ relatively modest in Latin
America and in a number of countries
elsewhere where fairly Jow levels of mor-
tality have already been achieved, such
as in Taiwan, Sri Lanka, Thailand,

South Korea and Malaysia. The growth-

generating potential is still high in much-
of Africa and, most significantly, in
many of the countries with the largest

opulations, including India, Indonesia,
Bangladesh, Pakistan, Egypt and prob-
ably China. Thus in many countries, in-
cluding some of the most populous ones,
thie crest of the population wave may be
yet to come, since initial fertility de-
clines are unlikely to be strong enough
to compensate for the effects of improv-
ing mortality. Where the wave will be
ebbing, the deceleration for some time
is likely to be held back by the still fea-

sible gains in human survival.

“he other crucial element (and most
likely the deciding one) in the demo-
graphic equation is fertility. In the early

1970’s the average birth rate in the un-"

derdeveloped world as a whole can be

" estimated as 38 per 1,000. Of the 37

countries with a population of 10 mil-
lion or more in 1973 (representing some
90 percent of the total in terms of pop-

J4RAUUUTUUS

. cline of birth rates.

':"':'.:~: &9 Pr—f)
underdeveloped countries with birfh
rates below 40 per 1,000 fertility hj
been declining, in some cases rapidly. fit
is possible that a decline is also undpr
way in a number of the 27 countrips
with birth rates of 40 or more, although
the inadequacy of the statistics ma! s
the matter uncertain.

In trying to forecast the trend of fdr-
tility in these countries special interdst
attaches to the underdeveloped countries
where a recent onset of fertility declihe
has been clearly established and whdre
the tempo-of the change can be mda-
sured with reasonable precision. Fg
countries amony those with a populatipn
above 10 million are in this categofy:

" Taiwan, Sri Lanka, West Malaysia ahd
" Colombia. The pattern of their denfo-

graphic " transition during the past tjvo
decades is traced in the accompanyipg
illustration [opposite page), togetfer
_ith the pattern in three smaller coyn-
+ies (Mauritivs, Costa Rica and Puefto
“iivo) that are broadly representative Jof
« larger group, including notably Sing
pore, Barbados, Jamaica and Trinichd
«ad Tobago.

The relative smallness of the popuja-
sion of the underdeveloped countrjes
where substantial fertility declines cpn
be documented and the numerous sjpe-
¢ial economic, geographic and social f§a-
tures that characterize these populatidns
should caution ;igainst generalizing fr¢m
their experience as to the demograpic
prospects in the rest of the underdevpl-
oped world. In fact, a clear lesson that
emerges from an examination of c¢n-
temporary demographic trends is that
past trausition experience gives oply

a-

r3

- limited guidance in pinpointing the px-

pected onset and the speed of the {le-

This is not to suggest a lack of under-
standing of what causes such a declihe.
A significant drop in the birth rate dan.

' be explained persuasively by develpp-

mental changes that modify human pe-
havior in such a way that the age| of
marriage tends to rise and the aym-
ber of children per couple tends to fhll.
The developmental changes include|in-
creased schooling, greater social mopil-

-ity, urbanization and increased partjci-

pation of women in the labor force|]In
such circumstances the perception |by

. couples of the cost and benefits of chil-

dren may shift.

he behavioral motor force of the e-
mographic transition can be sumfna-
rized in a single sentence: In defo-
in others, pedple

|
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interests are and how people see them
are to a large extent determined by the
objective environment. Nonetheless, the
presence of a subjective component in

the ecuation suggests the likelihood of
varving fertility responses to broadly

- similar developmental circumstances,

not only among individuals but also
among countries. In particular, how

| changes in objective economic and so-

cinl circumstances are reflected in the
human consciousness may be powerful-
lv affected by “cultural” factors. Thus,
for example, what is seen as being “ade-
quate” shelter, education or nutrition
for one’s children—a judgment that is

‘bound to influence the level of fertility

profoundly—is as much in the eye of the
beholder as a matter objectively deter-
mined, at least above a critical minimum
level. Indeed, the evidence shows that
the response to similar changes in the
pattern of economic opportunities can
differ greatly from population te popula-

tion. Hence there is no reason to expect
" a closé inverse relation between the level

of fertility and any particular index of
development, such as income per capita,
or to assume that attainment of certain
identifiable threshold values of develop-
ment i}epresents a generally valid pre-
condition for achieving low fertility.
These considerations suggest that the
potential range of variation in fertility
trends among underdeveloped countries
is wide, It is therefore of interest to ex-
plore the demographic implications of
contrasting trends in fertility. At one

extreme is the familiar upper-boundary .

assumption of continued high fertiity

with mortality approaching the level.

that has been achieved in the developed
countries. The case need not be elabo-
rated here—not necessarily because the
assumption is implausible but because
the implications of compound-interest
growth are clear. o

It is more interesting to examine
trends that might be generated by ex-
ceptionally rapid and far-reaching pat-
tems of transition in fertility, The cal-
culations demonstrate that continued
population growth is implied, even if
fertility declines rapidly, whenever the
demographic conditions resemble the

ones. in the underdeveloped countries.

The conditions include an age distribu-
tion skewed toward the voung, mortality
that is relatively low or declining and
high fertility or fertility that may have
been declining but only over the past
10 years or so. o

A typical example is Costa Rica {see

g RUNE TEN

replncement-]evel fertility, that is, a lev-
el that, if it were maintained, would
eventually generate “zero population
growth,” would not prevent the popula-
tion from doubling within 50 vears. At
that time the population would still be
growing at a rate of .3 percent per year.
‘An alternative and equally extreme
assumption is that starting from the sit-
uation in 1970 no family would have
moré than two children. Such a fertility
regime is drastically below replacement
level; in the example illustrated it im-
plies an eventual decrease of 23 percent
between generations. Such is the mo-
mentum built into the existing age distri-
bution, however, that growth would con-

tinue for more than four decades. The

population in 2000 would be nearly 40
percent higher than in 1970. Although
negative growth would set in by 2015,
after extraordinary transformations in
the age structure, the population in 2060
would still exceed the level observed in
1970. . )

Clearly an early stabilization of pop-
ulation through fertility decline, given

typical conditions in an underdeveloped -

country, is an extreme!y‘ remote possi—

bility. The virtual certainty of continued

rapid growth among the underdevel-
oped countries for many decades sug-
gests that in most such countries a strong
social interest should attach to the
achievement of an exceptionally early
and steep decline in fertility. This is not
the place to review the economic argu-
ments that lend force to the suggestion.
It is enough to say that the arguments
lead to the conclusion that rapid popula-
tion growth results in a lower per capita
income than- is associated with lower
rates of population growth.

One wonders therefore what the'pr‘os-
pects are for an early and rapid decline
in fertility in underdeveloped countries.
Although a  demographer can explain
why fertility declines when it does and
can specify conditions that are sufficient
for fertility to decline, such knowledge
does not add up to a useful predictive
theory. The answer can therefore be at
best only tentative.

Part of the answer is suggested by the

likely course of development. Since 2
rapid growth of population slows down
development, a high fertility "(other
things being equal) will delay the
achievement of the objective conditions
that muke a decline in fertility possible.
This relation could create a vicious cir-
cle in which poverty and high fertility

illustrationsAppaigved foriRelease 1998/09/62 oCIA-RDPZ9101484A000100500001-0
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during the past decades has on the av-
erage exceeded the rate of change in
population size. If this difference per-
sists (a somewhat optimistic assump-
tion), it cannot fail to eventually create -
conditions that are more| favorable to a
decline in fertility. If the demographic
response to development is similar to
past patterns, however, the rate of prog-
ress in nost instances will be too low to
bring about a rapid completion of the
demographic transition.
It is possible that the demographic
response will not be the same as it has
been in the pust because of qualitative
differences between contemporary de-
velopment and past development and
because of subjective fagtors. Decisions
leading to lower fertility can be regard-
ed as originating in two types of individ-
ual desire. One is to seize opportunities

. that open up in the progess of develop-

ment. Examples include |the drive to ac-
quire new consumer goods {epitomized
by the bicyele-motorcycle-automobile

" sequence), the costs of | which tend to

outstrip rising incomes; the desire to ex-
pand a privately owned enterprise by
acquiring capital goods; the desire to
provide a better education and upbring-
ing to children already born, and an in-
terest in upward social mobility. The
chance of success in such endeavors is
often powerfully increased by restrict-
ing the size of one’s family. The effect is
reinforced by the decreasing economic
benefit that parents derive from children
as development progresses.

A second psychological factor that
pulls in the same direction is the pen"a—
sive disinclination to acpept a lowering
of one’s accustomed stundard of living.
Both of these motives played a role in
past fertility transitions and now exert a
downward influence on fertility in many
underdeveloped countrigs. Moreover, it
is likely that the exposiyre to consumer
goods and styles of living that conflict
with a large family is| more intensive
now thar it was in the past.

- The impact of such factors on fertility

ccan be quite strong, particularly if at the
“same time the society’s institutions allew

access to social and occupational mobil-
ity, if the income distribution is suffi-
ciently compressed so that in any social
stratum imitating and catching up with
the consumption patterns prevailing in
the next-highest stratum appear to be
realistic possibilities, and if existing so-
cial arrangements give wide scope to in-
dividual initiative in jmproving one’s

00000 oo e
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much of the' cost of ipro-ement on
those who benefit from it. Much of the
rapid decline in fertility that has been
documented so far in underdeveloped
countrics is cxplained by the fact that
the countries involved had the kind of
conditions I have described. Such con-
ditions are increasingly present or are
appearing in a number of other under-
developed countries, thus holding out
the prospect for a spontaneous and rap-
id fertility decline. In other countries.
however, including probably those con-
taining the majority of the population
of the underdeveloped world, develop-
ment-induced changes in the perceived
costs and benefits of children to parents
are unlikely to be strong enough to elicit
a similar reaction in the foreseeable fu-
ture. In such instances the grimmer al-
ternative mechanism—resistance to a
lowering of absolute levels of living due
to adverse economic developments—may
still play a catalytic role.

A new and possibly majox; element af-

fecting demographic prospects is
the scope of government activity in
shaping economic and social develop-
ment. In recent years the governments in
many underdeveloped countries have in-
troduced policies designed to hasten a
decline in fertility. The step is without
historical precedent.
The fundamental justification for in-
tervention by a government in the
choices that iudividual couples make on

. childbearing rests on what can be

termed spillover effects, meaning that
the consequences of individual decisions
on fertility are not fully borme by the
people making them but impinge on the
interest of others. In such situations it is
at least possible that collective action ar-
ranged through the government can im-
prove social welfare. Whether such a
possibility does indced exist must be
tested through the accepted rules of col-
lective decision making in any given so-
ciety. As ahways, a clear diagnosis of a
social problem is not enough; the avail-
able remedies may be deemed worse
than the disease.

Up to now the practice of underde-
veloped countries in the field of fertility
policy has seemed to reflect both a desire
to avoid measures that have high politi-
cal costs and a lack of effective policy
tools that promise to reduce fertility. Ac-
cordingly the main line of attack has
been the introduction of family-platining
programs, which help couples who al-
ready want to avoid having more chil-

e ne BrBtaNe Rar RelRas

ily-planning. services guite apart from

is an element in social development.
The power of family-planning programs

.to achieve more than limited demo-

graphic objectives, however, is question-

- able. Since people can be expected to

-find the meaus to control fertility if they
want to, and since without such a desire
the availability of inexpensive and effec-

tive contracephve technology is inconse-

quential, it is unlikely that fumily plan-
aing can do much more than accelerate
a process that would occur ia any case.
Still, in most countries even this limited
potential is far frum having been ex-
hausted.

In several countries family planning
has been combined with another policy,
which is often called populativn educa-
tion. Apart from providing information,
the policy seeks to modify desired fam-
ilv size by persuasion and by inculcat-
ing behaviorul norms that are more in
harmony with the collective interest. If
the social costs of such an effort are
deemed acceptable, and if the instru-

ments for changing preferences can be

perfected, population education may be-
come a powerful device for achieving
lower fertility. For the near future, how-
ever, its potential seems to be limited
except in highly integrated societies
with stron'g and respected leaders.

Beyond family planning and popula-

tion education is one additional tool
of policy with significant potential. It in-
volves the modification of the objective
signals that shape parental decisions on
childbearing., A superficially appealing
approach is to speed up the development
process, since “development” does lead
to lower fertility, This prescription, how-
ever, confuses ends and means. If it were
not for dissatistaction with the progress
of the development process itself, the

‘case for government interference with -

fertility would not arise in the first place.
Such interference is a cost rather than an
‘objective that is desirable in its own right.
A more realistic possibility is to re-
arrange developmental priorities in such
a way as ‘to strengthen the features of
the socioeconomic fabric that help in
reducing fertility. - The rearrangement
must be sufficient to provide a net posi-
tive return for the sacrifice of deviating
from otherwise preferred developmental
patterns. Two broad approaches can be
described. :
One strategy is to influence such fac-
tors as-literacy, infant mortality, income
distribution and the status of women,

The obvious attraction of

101Ces.

)
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mote policies that are also desirable on
other grounds. Given the poor predictive
power of existing fertility theory, how-
ever, it is doubtful that indirect effects
alone would provide an adéquate case
for modifying social policies that would
be adopted in the absence of the demo-
graphic argument. _

The other strategy would operate di-
rectly on the costs borne and the bene-
fits received by the people who make
fertility decisions. The aim would be to
eliminate or at least mitigate harmful
spillover effects. Just as the system
of national states-largely decentralizes
what is often referred to, rather mislead-
ingly, as the ‘world population problem
(nations by and large reap the benefits
and bear the costs of their demographic
behavior), such a strategy in effect
would seek to decentralize the national
problem of finding the optimal pattern

of fertility behavior to smaller units
within the nation. The kev element in
the solution would require that the units
be small enough so that informal deci-
sion making and flexible methods of bar-
gaining on the desirable level of fertility
would still be feasible, The individual
family constitutes a plausible unit, but
farger groups, such as village communi-
ties, are also possible candidates. If the
signals on which such decentralized de-
cisions are based correctly reflect the
private and social costs of fertility, the
outcome of the decisions could be ac-
cepted not only as’an expression of in-
dividual or small-group preferences wit}
which society has no reason to quaxrel
but also as being optimal for the society
as a whole.

To transfer the burden of fertility to
those generating it is, of course, not a

: costless policy. Nineteenth-century En-

rope practiced it to a significant dégree,
but most tendencies of social policy in
underdeveloped countries go against the
grain of the prescription. (China is an
apparent exception, although the case is
not well documented.) Nonetheless, if
such a policy is combined with measures
that soften its harshness but preserve its
bite, it may provide the most humane
and equitable solution to a problem with
which the underdeveloped world should
come to grips. '

It is difficult to predict the extent to
* which an effective social technology
for controlling population growth will
be perfected and employed. As far as
Latin America, Africa and the less popu-
lous nations of Asia are concerned, the

e1 gglgl?gyezn. 1@'Rghnlﬂ7@gem4 AOqQSftggu'g i wtf_iethat they will mud-

1 a more or less classic (al-
though probably accelerated) process of
|
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fertility transition in which pressures

" generated by “natural” development re-
duce fertility, and family-planning pro-
grams speed up the process somewhat.
The forecast implies that the unprece-
dented population spurt now being
expericnecd by those countries will con-
tinue through the 20th century. By the
same token it implies a significant wors-
ening of their long-term welfare pros-
pects in comparison with what would
have been possible with a different de-
mographic picture.

It is less certain that such an optxon is
still open to some of the largest countries
in the southern half of Asia. There the
costs of failing to achieve an early and .
dramatic reduction of fertility are likely
to be prohibitively high. The increasing

" recognition of that fact may lead in the
“coming decades to solutions that do not
now seem feasible. -
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The earth and technology can probubly provide food for a population

of 40 to 50 billion. Increases in food production would help to create

the conditions that would stabilize the population at. «a lower level
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by Roger Revelie

tend to forget that the preoccupation

of most of mankind is obtaining
enough food. The underdeveloped coun-
tries are engaged in a desperate race to
keep food supplies growing at least as
fast as population. In global terms the
record of the period from 1951 to 1971
was reasonably successful. World pro-
duction of cereal grains, the principal
staples of the world food supply, more
-|than doubled, whereas the world’s popu-
lation increased by less than 50 percent.
Thus cereal supplies per person rose

I]ﬂf;abitants of the developed countries

the 20-year period. The increase was not,
however, shared equally by the world’s
population. More than half of it was ab-
sorbed by the richest 30 percent of man-
kind and less than half was spread un-
evenly among the poorest 70 percent:
the 2.6 billion people of Asia, Africa and
Latin America. In these lands between
1953 and 1971 the volume of food pro-
duced barely kept ahead of population;
it grew by 2.9 percent per year while
population increased by 2.8 percent per

duction of .3 percent per year. Even this
small gain was inequitably distributed.
Latin America fared best with a per cap-

Communist countries of Asia the annual
gain was only .2 percent. And in Africa
the volume of food production per capita
actually declined by about 1.1 percent
over the 18-year period.
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substantially, by about 40 percent, over -

year, for a net increase in per capita pro-

‘ita annual gain of .9 percent. In the non- -

The situation deteriorated in 1972 and
1973. In large part because of droughts

in India, Africa and elsewhere and poor -

weather in the U.8.5.R., combined with
a rising consumption of beef in the de-
veloped countries, world grain reserves
have fallen to their lowest levels in two
decades, equal to only about a 27-day
supply. At the same time the rise in pe-
troleurn prices has created a werldwide
shortage of mnitrogen fertilizers and has
lessened the ability of farmers in the
underdeveloped countries to pump wa-
ter for irrigation. _

The U.S., the leading exporter of food
for the rest of the world, has brought all
its idle cropland into production, and
unless serious droughts continue it will

have larger crops over the next few years

than it had in 197", Most of the surplus,
however, will be sold to the other de-
veloped countries at prices the underde-
veloped ones cannot afford; at the same
time food-aid shipments are being re-
duced. Mankind may be coming closer to
a precipice where mass starvation occurs
whenever drought or plant disease re-
sults in below-average crop production.
There is no simple and dramatic for~

mula for drawing back from the preci-

pice. An obvious, difficult but in the long
run absolutely essential step is to reduce
rates of population growth. Meanwhile
food supplies can be increased through
three lines of action: in the short run,

creation of a world food bank; in the

long run, modernization of agriculture

“THE THIN KITCHEN” AND “THE FAT KITCHEN,” the two engravings made by
Pieter Bruéghel the Elder on the opposite page, depict the two extremes of human nutri-
tion. The engravings, done by Brueghel in 1563, were accompanied by dvggzerel in French
and Flemish. Freely translated, the verse with The Thin Kitchen reads: “Where Thin Man’s
cook there’s meager fare and lots of diet trouble. / Fat kitchen is the place for me; I'm
gzoing there on the double.” The verse with The Fat Kitchen is: “Beat it. Thin Man. Though
vou are hungry, you are wrong./ This is Fat Kitchen here, and here you don’t belong.”
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in the underdeveloped countries,-’an]!
finally a sharp intensification of agry
cultural and food research.

1

Si_\' hundred years ago the eminen
ly practical Chinese officially recog
nized the close connectiom between fool
and population. T'ai Tsu, the first Min
emperor, decreed that a sacred Yelloy
Register be compiled every 10 years, giy-
ing the number of households in eac
district and the number of “mouths”

be fed in each household. A placard,

Vo

[*)

.called Hu T’ieh, was posted on t

household gate, and the family w
obliged to mark on it the number £
mouths inside the gate. The census ta}-
ers then simply counted the mouths r¢-
corded on the -placards, enabling the
emperor’s men to estimate the amount ¢ £
food required for each district.
The relation between pbpu}ation sige
and the need for food appears obviouf:
the larger the population is, the larg
must be the total quantity of food. T}
relation is not simple, however. Hun
beings can survive on much less than
optimum amount of food, and even ad
quately nourished populations of the
same size may use vastly different quap-
tities of edible plant materials. App
ently few peoples anywhere and at a
time have allowed themselves to life
very long at the Malthusian level of “bale
subsistence,” if by that term we mean]a
food supply just sufficient to sustain lgl
obtained by the maximum work efidrt
the population can exert. -
In many respects food is more direcfly .
related to the quality of the populati¢n
than to its size. Unless there is an ¢x-
treme shortage most adult human beins
do not die front an inadequate amount pf
food, although their vitality and healfh
and their ability to work and play mjv
be greatly diminished. Mortality amog
undernourished infants and young chfi-
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the survivors are more serious for society.
Such children are more susceptible to the
diseases of childheood and the crippling
attereffects, and both their physical and
mental development arc stunted.
Some undernourished children’ are
ermanently blinded; others are apa-
" thetic and hard to educate. Populations
that have lived for many generations on
meager diets are usually light in weight
~ and small in stature. The average Ben-
gali man weighs 45 kilograms {100
' pounds), about the same as a jockey.
" As my colleague Rose E. Frisch has
shown, nutrition may be related to hu-
man reproductive ability. Menarche (the
age of first menstruation) is delayed in
undernourished girls, and the age of ado-
Jescent sterility is prolonged. Severely
undernourished women apparently men-
struate only irregularly, if at all; under-
nourished nursing mothers do not men-
struate or ovulate for many months after
giving birth. Undernourished 'pregnunt
women are more likely to suffer a spon-
taneous abortion than well-nourished
ones. ' .
The life expectancy of young children
is lowered by the combination of under-
nutrition and infection that prevails in
many underdeveloped countries, where-
as in the developed countries the life ex-
pectancy of adults is probably reduced
by the high content of animal fat in their
diet and by overeating. ‘
Human physiological requirements for
food are directly related to body weight,

sex, age, level of physical activity and

ability to absorb the food eaten. Men are

heavier than women, and their metabolic .

rate per kilogram of body weight is high-
er. Hence they require, on the average,
nearly 40 percent more food energy than
women. Growing, active children require
more foad per kilogram of body weight
than adults. Although a seven-year-old
child weighs only two-fifths as much as
an adult, he needs 70 percant as much
food. Seventy-year-old men and women
require only about 70 percent as much
food energy as 20-year-olds. Because
healthy adult Bengalis are inuch smaller
than average American men and women,
they require only about 73 percent as
many kilocalories per dav. {The “calorie”
of nutritional parlance is actually a kilo-
calorie.) The U.S. average is 2,700 kilo-
calories per day. With their highpropor-

tion of children the people of Bangladesh.

would require fewer than 1,500 kilocale-
. ries per day, if they were able to absorb
as much of their food intake as the aver-
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a result they are unable to absorb all the
food they eat. Hence their average daily

requirement for a normal level of physi-
cal activity is probably closer to 2,000
kilocalories. ' _

Future physiological food require-

. ments can be expected to rise faster than
population size in the less developed -

countries, provided that diets can be im-
proved. Better-nourished children will
grow faster and larger. (In Japan since

* \World War II the average weight of 15-

vear-olds has increased by three kilo-

_grams per decade.) And as birth rates

come down the proportion of children to
adults will diminish.

In discussing food we need to distin-
- guish three terms: physiological re-
quirements, demand and supply. Physio-
logical requirements for calories, protein,
vitamins and minor nutrients must be
taken into account in the computation of
the food supplies needed by different
countries of the world. These require-
ments should not, however, be confused
with the food demand of a given popula-
tion, that is, the quality and quantity of
the food actually consumed. This de-
mand depends on food prices and on av-
erage incomes as well as on the size of
the population. If the incomes of the ma-

_ jority rise faster than food prices in low-
income countries, where many people

are undernourished, the volume of the
food demand per person will increase;
conversely, if food prices rise faster than
incomes, the demand will decrease even
to a level where the diet of most poor
people does not meet their normal physi-
ological requirements. :

The world demand for edible crops
and animal products was about 2.6 bil-
lion tons in 1970, equal to nearly half the
tonnage of all fossil fuels consumed that
year and four times the weight of world
steel production. The Food and Agri-
culture Organization of the United Na-
tions (FAO) has estimated that world
consumption will rise 40 percent by
1985, to 3.7 billion tons per year. For
both years this works out to an average
for the world’s human population of
about two kilograms (4.4 pounds) per
person per day. Nearly half of the total
tonnage of crops and three-fourths of

the energy and protein .content is in

wheat,- rice, maize and other cereal
grains. A large fraction of these grains is
eaten by domestic animals. o

In high-income . countries rising in-
comes or falling prices increase the de-
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- caused by parasites and infection, and as

e [‘he discrepancy between| develo

~ sire for food is limited in every man

“low rates of population growth, all the
' - changing the character of ftheir digt.

. meat, particularly becf. Thg consu

790119

- calories at the individual level may fot

only about 13 percent of o
income on food for household

cents at the supermarket, and the fan
will receive only about four cents m
In India the average person|spends
tween 60 and 90 percent of  his inco
on food, and a one-rupee riiela in his
come can correspond to an addition
rupee for food..

and underdeveloped countries in
fraction of income spent on food refle
Adam Smith’s insight that “the rich

. consumes no more food than his pdor
neighbor. In quality, it may be very dif-
ferent, and to select and prepare it mjay
require more labor and art, but in qugn-

tity it is very nearly the same. .. The

the narrow capacity of the stomach.”
In spite of their limited stomachs arfjd

_developed countries have managed ovpr
the past 20 years to increase; their foqd
demands rapidly and substantially, fn
“terms of both food costs and pressures 4u
the volume of world crop production, by

With their rapidly rising incomes

. Jopanese have been eating more beef

and less rice; similarly, Eurppeans
relving much less on cereals and potat
to fill their stomachs.and mu¢h more pn

tion of beef per person in the U.S. mdre
than doubled between 1940 and 1992,
-and total meat consumption [per perspn
increased by a third.

Although the average citizen of .
developed countries spends a relativ
small fraction of his income on food,
is a great deal more in absolute terfns
than the expenditure of the aver
Asian, African or Latin American. Co
pare the US, and India, the worl

person per year, whereas the value of ghe
average Indian’s diet is probably lpss

" per ca&ita, still between four and fve

1005600004+-0e Indian dfet.
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For this difference in cost the American
obtains about 50 percent more calories
and protein and nearly séven times as
much fat [see illusirations on pages 166

.and 167}. He also eats between two and

three times the quantity of green vege-
tables, four times as much fruit, nearly
four times as much sugar and syrup but
only about 40 percent the weight of ce-

reals. He gets most of his protein and
fat from meat (including fish), eggs and
milk produets, whercas most of the In-
diaun’s protein and 40 percent of his fat
come from cereals, legumes and nuts.
The average Indian’s diet just about

| meets his physiological requirements of

2,100 kilocalories per day, whereas the
food gzoing into the average American’s
household exceeds his energy require-
ments by 20 percent. A large part of this
excess is fat discarded in cooking and on
the plate. . '

In terms of the world’s food demand,

the moft important difference between

American and Indian diets is the high
proportion of meat, milk and other ani-
mal products in the American diet. Cat-
tle, sheep and hogs require about seven
calories of plant products for each calo-
rie of ptotein and fat in meat. Chickens
and cows eat about 4.5 calories of plant

‘material per calorie contained in the

eggs ana milk they produce. Most of the
plant calories eaten by domestic animals
in the U.S. could also be eaten by hu-
man beings, so that Americans actually
use, directly or indirectly, close to 10,000
kilocalories of humanly edible plant
products per person per day. The aver-
age Indian feeds his domestic animals
largelv on humanly inedible materials,
and this, together with his-low intake of
meat, eggs and milk, means that he uses
about 2,300 kilocalories of edible plant
calories per day. In terms of the farm
value of plant calorics on the world mar-
ket the cost per calorie of the average
American diet is about the same as that
of the average Indian diet.

In most underdeveloped countries there

is a marked disparity in incomes be-

tween a few relatively well-off people
and the great mass of the poor. Yet the
poor, because of their numbers, consume
most of the food. A rise in per capita in-
comes, resulting largely from an increase
in the incomes of the well-to-do, will

bring little increase in food demand for

the country as a whole.
Between 1953 and 1971 the-average
volume of food consumption per capita
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Communist 'cduntries of Asia, accorc J

to FAO estimates based on food produc-
tion in those countries, grew by .3 per-
cent per year. In the same period the
average per capita incomes for the un-
derdeveloped world (again omitting the
Communist countries of Asid) rose 1.85
percent per year, ranging from 2.4 per-
cent in Latin America to 1.8 percent in
Asia and 1,5 percent in Africa. Only
about 18 percent of the average increase
in per capita inlcome was reflected in the
increased volume of per capita food con-

'sumption estimated by the FAO, less

than would be expected considering that
the peoples of these countries typically
spend 50 percent or more of their income
on food. :

Part of the discrepancy can be ex-
plained by uncertainties in the data and
by the neglect of food imports in the
FAQ estimates of the volume of food
consumed. Three other possible explana-
tions could account for the remainder.

First, there was probably some change

from lower-priced to higher-priced foods
in the diet of the people in the underce-
veloped countries as their per capita
income rose. Second, even without a
change in diet the real cost per ton of
food production may have risen. Finally,
the rise in per capita income may have

been unevenly distributed, with a small -

group of relatively well-off people get-
ting most of it. The already well-o&
would not be expected to spend much of
their additional income on food. The last

* explanation rec.ives some support from

the estimate by the FAO that food con-
sumption per person rose two or three
times as fast in the Asian Communist
countries, which presumably have a nar-
wyver rance of incomes than the market-
..onomy countries of Asia.

'i‘he total world food supply over a pe-
riod of vears depends largely on the
. rops and. animal products procduced by
the world's farmers and to a much lesser
extenit on the world fish catch, but the
supply in any individual country in a
siven vear depends both on its agricul-
tural and fish production and on the food

" reserves.saved -from previous years, to-

gether with its imports or exports of food.
No country and no region in the modern
world, except possibly some of the in-
terior areas of New Cuinea, is self-suffi-
cientin food. = - .

As we have seen, the worldwide dou-
bling of cereal-grain production between
1951 and 1971 was divided nearly
equally between the 1.1 billion people of

) \1

- countries condemns most people o a

" to produce much of a surplus of supply

¢ be used as a reserve for lean years. As a

- able to tide themselves over bad years,

. under U.S. and other food-aid programs.

. CPYRGHLpproved For Release 1999/09/02 : CIA-RDP79-01194A000100500001-0 |

pan) and the 2.6 billion people of the un-
derdeveloped countries (Asia, Africa and
“Latin America). Both groups of countries
in 1970 produced approximately 600
million tons of cereals, but since the un-
derdeveloped countries had a much larg-
er population, their production‘ per per-
son was onlv'about 40 percent of that in
the deveioped countries. By the same
token because the rate of population
growth was more than twice as high in
the underdeveloped countries the rate of
increase of cereal production per person
was far smaller.

There is a feedback relationship be-
tween food supply and demand in most
of the underdeveloped countries. Since
their economies are overwhelmingly ag-
ricultural, an increase in agricultural pro-
duction that benefits the mass of the
rural population will increase their real
incomes and hence their demand for
food. -

The small production per head of
staple food crops in the underdeveloped

monotonous, low-quality diet, consisting
mainly of cereal grains or tubers and oth-
er starchyv roots. For the poorest 20 per-
cent of the population the diet falls be-
low the physiological requiremént for
.a normally active, healthy person. Low
levels of production also cause food de-
mand to tend to outrun supply in the un-
derdeveloped countries. They are unable

over demand in good years, which could

result thev are extremely vulnerable to
fluctuations in weather conditions. That
vitlnerability is increased by the high
sensitivity of traditional agriculture to
the weather. ) '

. During most of the past two decades
the underdeveloped countries have been

and to stretch their supplies in good
vears, by drawing from the surplus stocks
of some of the developed countries, par-
ticularly the U.S. Before World War 11
the underdeveloped countries as a whole
were net exporters of cereals, but thev
have since become met importers. Be-
tween 1949 and 1972 their gross imports
of cereals rose from 12.4 million tons to
36 million. Before 1972 between a third
and a half of this tonnage was obtained

Although food aid has been justifiably
criticized because it tended to hold back
badly needed agricultural investments
and incentives to farmers, there can be

ptributed substantial-
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Plies in the underdev counltries,

ions that were reflected in the dramatic
fise in life -expectuncy of between five
ind 10 years per decade in nany coun-
tries. Then in 1972 there was a crisis, and
s effects still persist. _ o
Food demand in the poor countries
ends to be relatively insensitive to food
rices becanse the nced for food is the
Lost urgent of all human nceds, When
ood prices rise, poor families must forgo
Lther wants in order to nbtain food. At
he same tire if food reserves are low,
he supply cannot be increased n:u{ch
uring any given crop year by _ralsmg
brices to provide greater incentives tQ
he farmers. In the developed countries

f\e same short-run constraints operate
n supply; moreover, food expenditures
re such a small part of total income that
ising prices may have a relatively small
bffect on demand. Hence a slight de-
brease in world food supplies is likely to
fause a sharp rise in prices. _

Exactly this process operated during
the crop year of 1972-1973. Droughts

Hrop in total world cereal production for
the first time in more than 20 years. The
. Pecline from the 1971-1972 crop year

Fhan 3 percent. Demand, however, con-
finued to increase, partly because of the
fnexorably continuing rise in the world

continuing increase in meat consump-
tion, particularly beef consumption in
urope, the U.S.S.R. and Japan. The
vorld production of cereals, currently
~ Jtotaling about 1.2 billion tons, has to in-

rease between 25 and 30 million tons

er year if the rising demand is to be
Jmet. Thus the real shortfall in 1972~
1973 was nearly 60 million toms, or
[roughly 5 percent. World cereal reserves
have been drawn down to a dangerously
low level, a supply of less than 30 days in
. |the spring of 1974, and cereal prices rose
steeply in 1972 and 1973. By December,
1973, the price of Thai rice was neatly
four times the 1971 price and the price
of wheat for export was more than three
times as high. With the drawing down
of reserves through export sales to the
US.S.R., Japan and Western Europe,
food-aid shipments from the U.S. and
other rich countries were sharply re-
duced. The unprecedentedly high prices
have been particularly hard on the poor-
er classes of the underdeveloped coun-
tries. Since 1973 the poor countries have
been struck another heavy blow. The
drastic increase in world oil prices not
only has rajsed the cost of pumping

eln
nd thus to /&apﬁpMeJe ForgReldase

knd poor weather conditions caused a -

jwas actually only 35 million tons, or less

population and partly because of the =
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which was already in short supply.

: \Jam ‘peop!e have suggested that in

- order to avoid a repetition of the
1972-1973 situation there should be
created an internationally managed

world food bank, from which supplies in .

the underdeveloped countries could be
augmented ‘during years of poor crop
production due to bad weather, insect

" plagues or widespread plant disease.

Such a world food reserve would need
to be operated carefully to avoid the un-
desirable effects of food aid in holding
back agricultural improvements in the
underdeveloped countries and to keep
from unduly depressing farm prices.
Without attempting to specify the char-
acteristics of a world food bank in detail,
itis possible to point out that such a bank
should have several components: stores

of wheat and other cereals and of soy-
beans and other legnmes; stores of fer-
tilizers to enable crop production to ex-
paud quickly; reserves of land that can

be put under the plow in emergencies; a

store of information and technology that
can be used to increase crop yields, and

- stores of crop genes to make it possible

for seeds of new varieties to be quickly
multiplied when the old varieties are
stricken by pests or plant disease.

To even out the fluctuations in world

production of cereals and legumes the
capacity of the world food bank would
have to be high, perhaps of the order of
5 percent of the average yearly produc-

“tion, worth at present prices between

$10 billion and $13 billion. For exam-
ple, from 1962 to 1966 there was a run
of poor years in the world production of
wheat, rice and maize, giving rise to a
cumulative departure from the produc-
tion trend line of 80 million tons by
1966, even though the total production

of these major cereals rose from 790 mil-

lion to 885 million tons over the five-year
period.

Establishing a well-managed world
food bank during the next three or four

years could be helpful to farmers in the

principal-exporting countries. With nor-
mal weather the U.S. can expect a suc-
cession of bumper crops, with a resulting
heavy downward pressure on prices. The
prospect of wild price gyrations is made
-grimmer by the possibility of a recession
in Europe and Japan resulting from in-
flated petroleum prices.

In the long run the solutions for-the
undertleveloped countries must be two-
fold: as fast a reduction as possible in
their rates of population growth and a
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.are equally diverse, fron

cu

directed toward a marked improvement

in the lives of the poor rufal masses, one

of the essential conditions for lowering
~ human fertility will be attjined.

The physical possibilities for increas-
ing agricultural producti¢n are great, in
terms both of natural resources and of
agricultural technology. “sWhen Thomas
Malthus announced in 1798 his famous

" “Principle of Population (that human

populations were limited by the food
“supply because they grew “geometrical-
ly” whereas food production could be
increased - only “arithmetically™), he
thought that the resources available for
agriculture were primarily land, water

_personal income in spite

present population if mg

and human and animal I

7 the world that is still
wan beings in the develo

Lowever, agriculture and

-aent of food have decade

bor, For most

true. For hu-
ped countries,

the procure-
by decade be-

L ome progressive}y smaller COI’HPOHGI‘IL’S

household food expenditu
-ike less than 13 percent

~f the total economic activity. Today

res in the U.S.
of disposable
of an extrava-

sant diet, and of this small amount the
farmer receives only about a third. The
cransformation has been brought about

mainly by the large-scale

application in

agriculture of two resources of which
Malthus was hardly aware: mechanical

energy from fossil fuels,
and technical knowledge.
Mechanical energy is u

and scientific

sed, for exam-

ple, in manufacturing and operating

tractors and other farm eq

and other farm chemicals,

uipment, mak-

ing and applying fertilizers, pesticides

pumping wa-

ter for irrigation and transporting the

inputs and producfs of
and from the farm. The 4
science and technology

the physics and chemistry
soils and the genetics, p
pathology of crop plants
animals to the practical
sects, the engineering deg
tion and drainage systeins
nomic analysis of the alter
agricultural resources.

To underscore the
brouglit . about by the

agriculture to
pplications of
to agriculture
0 establishing
of water and
hysiology and
and domestic
control of in-
ign of irriga-
and the eco-
native uses of

-ast  changes
new agricul-

ture, let us compare the actual cultivated

area on the earth with the
land that would be neede

ar=a of farm-
d to feed the

dern agricul-

tural technolozy were used everywhere,
The average harvest of corn in lowa is
- about 100 bushels per acte, or 6.4 tons

to 60,000
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per day per person, With a present world
population of 3.8 billion people, 158 mil-
lion hestares would be required, assum-
ing only one crop per year. Yet for the
world as a whole at the present time
1.4 billion hectares are cultivated. This

every 2.7 living people.
Several reasons explain why the ac-
tual cultivated land per person is nearly

begin with, the land actually harvested
during any particular year is only about
half to two-thirds of the total cultivated

land. The remainder is temporarily left
fallow or used as meadowland for mow-
ing or pastures or is not cropped for
some other reason. When chemical fer-
tilizers are not applied, wuch farmland
must lie fallow for a year or more to re-
cover its fertility. About 10 percent of
the cropped area is devoted to raising
nonfood crops: cotton, tobacco, rubber,
coffee, tea, jute and so on. Another large
fraction lis reeded to produce food for
livestock and poultry. Some of the live-
stock are used as draft animals on farms.
The products from the rest, including
butter, eggs, milk and meat, are eaten
by human beings. From a human stand-
point domestic animals are only from 14

from four to seven times as much food
energy as the energy contained in their
edible products. In addition from 10 to
20 percent of the food crops are de-
stroyed by pests, and a small percentage
is required for seed. The principal rea-
son, however, 1.4 billion hectares of land
now have to be cultivated is the low level
of agricultural technology in most of the
world. Instead of the more than six met-
ric tons of cereal grain per cropped hec-
tare that is obtained in high-technology
farming, the average Indian or Pakistani

farmer produces ounly about a ton of
wheat or rice. .

solar energy and the low efficiency of
photosynthetic energy conversion {about
4 percent in terms of human food en-
ergy) arable land remains a primary re-
source for agriculture. Large areas of the
earth’s surface are not now cultivated
but could be if farmers and the necessary
capital for development were available.
The potentially arable area is limited by
-climate (the land must be free of frost
during the growing season), the physical
characteristics of the land surface and
the water supply. Water must be-avail-
able during the growing season. in

works out to one hectare of farmland for

10 times the hypothetical minimum. To-

to 23 percent efficient, that is, they use .

Because of the dispersed nature of -

n a 1967 report, The World Food
Problem, President Johnson's Science
Advisory Committee -estimated that the
world area of potentially arable land is
3.2 billion hectares. That is 24 percent
of the land area of the earth, about 2.3
times the currently cultivated area and
more than three times the area actually
harvested in any given year. Unfortu-
nately 500 million hectares of this total
are in the humid Tropics, where precipi-
tation exceeds evaporation throughout‘
the year and no technology is currently
available for intensive crop production
(except in a few regions such as Java,
where there are very deep volcanic soils).
Crops could be grown on another 300
million hectares if water were available
for irrigation. On the other hand, the
potential gross cropped area, that is, the
sum of potentially arable areas multi-
plied by the number of crops that with

a four-month growinz season could be
raised annually, is considerably larger
than the net area. In many regions multi-

ple cropping would require irrigation

development.

In an attempt to estimate the limits set
by water supply on the potential net and
gross cropped areas I have examined the
proportion of the flow of the world's

- rivers that could be used for irrigation.

Ounly a small fraction of river runoff is

now diverted to the world’s farms, even’

though irrigation agriculture represents,
even today, man’s principal deliberate
use of water, Less than 4 percent of the
total river flow is emploved to irrigate
160 million hectares, or about 1 percent
of the land area of the earth.

The potential for irrigation develop-
ment is thus very large, but it is limited
by the uneven distribution of river run-

off between the different continents and.
 within different climatic zones on each

continent. About a third of the total run-
off comes from South America, which
has less than 15 percent of the earth’s

" land area, whereas Africa, which has 23

percent of the land, yields only 12 per-
cent of the runoff. Runoff .frorn South-
west Asia, North Africa, Mexico, the

southwestern U.S., . temperate South -

America and Australia is less than 5 per-
cent of the total, yet these regions have
25 percent of the land area. ]

As a result of the uneven distribution
of runoff, only slightly more than. 30
percent of the land that is potentially
arable with irrigation can actually be ir-
rigated, and the potential increase of

gross cropped area through irrigation

development is limited to 1.1 billion hec-

tentially arable land is reduced to 2.5
billion hectares (the present 1.4 billion
plis 1.1 billion) and the potential gross
cropped area reaches just under 4.1 bil-
lion hectares. .

If 10 percent of this potential gross
cropped area were set aside to grow

. fibers and other nonfood products, and if
technology and purchased inputs of pro-
duction (irrigation water, fertilizer, high-
yielding seeds, plant protection, farm
tools, farm machinery and farm prac-
tices based on scientific knowledge)
equivalent to those used in Iowa comn
farming were applied to the remainder,
a diet based on 4,000 to 5,000 kilocalo-
ries of edible plant material could be
provided for between 38 and 48 Dbillion
people, between 10 and 13 times the
present population of the earth.

Much of the potentially arable land
is of poor qualitv, and in general any
major extension of the currently culti-
vated area, even for subsistence agricul-
ture, would require a huge capital in-
vestment: of the order of between $500
and $1,000 per hectare. A more serious
obstacle is the uneven distribution of
potentially arable land with respect to
the distribution of population. Seventy
percent of the world’s people live in Asia
and Europe, where nearly all the poten-
tially arable land is already cultivated;
the remaining land in Asia could be
brought under the plow only at the ex-
peunse of large-scale irrigation develop-
ment. The potential for increasing the
net cultivated area is also relatively small
in the U.S.5.R. Most of the uncultivated
but potentially arable land lies in the
more sparsely populated continents [see
illustration on these two pages).

Fluman diets in Asia are barely ade-
.juate today. If the Asian peoples are to
have sufficient food in the future, it will
e necessary to increase yields on cur-

rently cultivated land, that is, the weight
of each crop per hectare. It will also be
necessary wherever possible to grow
two or three crops per year on each cul-
sivated hectare, Such double or triple
cropping will usually call for extensive
irrigation development. -
The largest areas of potentially arable
land are in Africa and South America,
which, except for the relatively small
continents of Europe and Australia, have
the smallest cultivated acreage. Outside
the humid Tropics 630 million hectares
with sufficient water remain uncultivat-
ed. The limiting factors in agricultural
development on these continents are not

s PSS P R s 198810 ELA R 154 A QUSRS o,

taki t of the insuffici £ al constraints. In
‘Lthe transoiration from plants. 2xing account of e mewReeney © addition to the potentially arable land in




CPYRGHT

EETIRT

ectares
st in North America and Australia.
The principal merit of the above cal-
lations is their demonstration that the
qyuntity of potentially arable land on the
edrth is so much larger than the area ac-
t\llly cultivated today, and the possibili-
tids for increasing agricultural produc-
ti¢n on currently cultivated lands are so
gifeat, that the area of the earth’s surface
Vﬂ;t will be devoted to agriculture in the

ure is chiefly an economic and social
_ v4riable rather than a physical one.

I  the less developed countries the basic
. | requirement for a continuing advance

in| agricultural technology is the creation
of better conditions for market agricul-
re as contrasted with sybsistence agri-

chlture, because high agricultural tech-
nplogy depends on the ability of the
fjrmers to purchase, and of society to
oduce, many inputs from outside the
firm. The modernization of agriculture
pends on overall social and economic
velopment in the poor countries as
vfell as on the development and dissemi-
tion of new knowledge to the farmers.
his will require much higher levels of
ihdustrialization and more effective pub-
1 andﬁrivate institutions.’ :
Social and economic development that

Wd 2 more equitable income distribu-
tlon is probably also a necessary condi-
ton for a continuing reduction of rates
population growth, and ultimately for
stationary world population. Here we
e faced with a paradox: attainment of
e earth’s maximum carrying capacity
r human beings would require a high
Ibvel of agricultural technology, which in
m calls for a high level of social and
conomic development. Such develop-
ent, however, would be likely to lead
a cessation of population growth long

reached.

The underdeveloped - countries are
onfronted with a more immediate cir-
ularity. In terms of both employment
nd production, agriculture is an over-
helmingly important component of
eir economy; agricultural moderniza-
ion is essential for their overall eco-
omic development because it will cre-
te a consumer surplus that can be saved

t the same time, however, agricultural
odemization depends.on overall eco-
omic development because it requires
any inputs from outside agriculture
nd a large and growing market for agri-

rings an increase in per capita income.

efore the mgxxmum carrying capacxty‘

nd invested in other economic sectors.

gricultural activities is muc
more likely to occur through the expan-
sion of traditional agriculture into un-
suitable or easily damaged environments
than through agricultural modernization,
which from many points of view im-
proves the environment (for example by
the reduction of erosion). Nevertheless,
agricultural modernization, particularly
the use of wide-spectrum pesticides and
excessive quantities of fertilizer and the
elimination of potentially valuable com-
ponents of plant and animal gene pools,
has also been environmentally destruc-
tive. One of the kinds of knowledge that
needs to be sought through research is
the knowledge needed to minimize the
deterioration of the environment.

The new consciousness of man’s en-
ergy needs has generated alarm about

the intensive use of fossil-fuel energy in
modern agriculture. Some people have
even called for a return to the old meth-
ods, when grinding human labor, assist-
ed by the toil of horses and oxen, was
the main form of energy used in farming.
Apart from the manifest impossibility of
maintaining traditional agricultural prac-
tices if the growing populations of Asia
are to be able to feed themselves, this

. point of view has little basis in the reali-

ties of energy utilization.

John S. Steinhart of the University of
Wisconsin and Carol E. Steinhart have
recently pointed out in Science that
American agricultire, in spite of its
energy-intensive character, accounts for
only about 3 percent. of the total U.S.
energy'consumption. QOur entire elabo-
rate food system, including all process-
ing, manufacture of food containers,
transportation and distribution of food-
stuffs, plus commercial and home refrig-
eration and cooking, requires less than
13 pescent of the energy used in the U.S.

David Pimentel, Walter Lynn and
their collezigues at Cornell University
have estimated the quantity of fossil-fuel
energy used in U.S. corn production, not
only the energy applied directly in farm-
ing but also that used in manufacturing

farm tools, machinery and chemical fer-

tilizers, and in transportation to and from
the farms. They find that the solar en-
ergy captured in the grains of com, let
alone that captured in the leaves, stalks
and cobs, is two and a half times the
total energy used by farmers, including
their own labor. Corn farming can be
thought of as a kind of breeder reactor in
which much more energy-containing ma-
terial is produced than is consumed. One
of the reasons for the relatively small use

ultural produfipproved For Release T99/M81055: CTHRRBITYECT] 044000300600 00r <0

‘calories of fossil-fuel energy

e

cornis irrgated. Irrigation,
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particularly

ground-water irrigation, is highly ener-
gy-intensive, but, as we have seen, it is

essential in order to realize
tential for multiple cropping
derdeveloped countries.

the full po-

I many un-

Using the data compiled by Pimentel
“and Lynn, I have estimated the energy
that would be requircd in a modernized,
irrigated agriculture and food-processing

system in India [see illustrat

ion on page

165]. Energy for the construction and

operation of flour and suga

r mills and

cold-storage plants is included but not

energy for cooking and food
in households. (Fuel for hou
poses is a serious problem iy
burning of cow dung, althg
cient method of energy c
does not provide an adequal

fuel.) My calculations show ¢

preparation
sehold pur-
India. The
ugh an effi-
onservation,
te supply of
hat the food

" energy obtained would be about twice

the mechanical energy utilized; in spite

of the large amount of ener

gv used to

pump ground water for irrigation.
For the present average Indlian diet of
2,150 kilocalories per day, 410.000 kilo-

would be required each year,

per person
equivalent

to 33 kilograms of coal, costing, at 1974

prices, $2.50. That is about

n fourth of

the per capita use of fossil-fugl encrgy in

India today. For a future di
kilocalories of primary -plan
and a population of 1.2 bill

ot of 3,700
t matevials -
ou people,

instead of the present 580 million the

total energy requirement for

agriculture

would be the equivalent of 95 kilograms

of coal per person, or a total
lion tons per year. Estimated
fossil Fuels in India are betwe
1,000 tons per person. Hence
lied on her own fuel resery

of 114 mil-
reserves of
en 100 and
if India re-
es, enough

energy would be available for a mod-
ernized agriculture for several hundred
vears. As [ have pointed out, however,

agricultui'al modernization

depends on

overall - social and economic develop-
ment, and as this development proceeds
total energy utilization can be expected
to increase manyfold above the present
level. Such an increase could not be .

sustained for very long with
serves of fossil fuels. Just asg
rently developed countries,

existing re-
in the cur-
the future

welfare of India must depend on the de-
velopment of nuclear and solar energy.

" Since 1951 India’s farmers have in-
creased their production of|food grains
(mainly rice, wheat, corn, millet, sor-
ghum, peanuts, beans and peas) by 86

percent and per capita produ

ction by 16

percent (.6 percent per year). They ac-

gains both
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by the traditiogal method thal Tarmers
have always A

and under the plow—and by the begin-
jing of a modernization of Indian agri-
bulture. Over the two decades the area
bf India’s cultivated land increased. by
kbout 20 percent, and the area on which
mor= than one crop was grown per year
nd the area under irrigation both ap-
roximately doubled. The use of chemi-

-a) fertilizers was increased thirtyfold. As -

a result yields per hectare of rice and
wheat for all India rose by 60 percent
land 83 percent respectively, and the
total production of rice increased by 105
percent and of wheat by 340 percent.
The total harvest of com increased by
1265 percent. The increase in these highly
valued grains was much grealor than
that for millet, sorghum and the various
legumes, which are less déSired as foods.
B\. expanding its own harvests India was
able to reduce its imports of food grains
by some 60 percent. At toda_y's prices
this represents a saving in foreign ex-
change o!f some S800 million per year,
ranch more than the annual costs of ad-
ditional fertilizers and irrigation.

Both the need and the possibilities
exist for a sharp acceleration in the rate
of modemization of Indian agriculture.
The lrrig;ition Commission of the Gov-
ernment of India has estimated that the
irrigated area of 43 million gross cropped
hectares in 1973-1974 could just about
be doubled during the next 30 vears, at a
total cost of roughly $14 billion. This
would be less than 1 percent of India's
current gross national product.

If this projected irrigation develop-
ment can be combined with an optimum
utilization of fertilizers, with crop vari-
eties that are highly responsive to fer-
tilizers (the “miracle,” or high-yield, va-
rieties), with coutrol of plant diseases
and pests and with development of the
knowledge, skill and human potential of
Indian farmers, the problem of India’s
food supply could recede into the back-
ground for the foreseeable future. As-
suming, for example, a population of 1.2
billion during the first half of the 21st
century and yields equivalent to six tons
of food grains and 300 kilograms of cot-
ton per gross cropped hectare of irri-
gated land (vields of this magnitude have
already been obtained in- Egypt and
| some other underdeveloped countries),
the total energy in edible crops would be
the equivalent of about 3,700 kilocalo-
ries per person per day. This would allow
a per capita consumption of about 25
grams of animal protein from milk, eggs
and poultry and an average dietary en-
ergy content of 2,400 kilocalories. The
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ment_could _set

in human fertility, and population
growth could gradually be brought to a
halt. :

A more serious situation can bhe pro-
jected for Bangladesh. Careful studies by
the World Bank and the Harvard Center
for Population Studies have shown that
with a total capital investment of nearly

. $2 billion annual rice and wheat produc-

tion available for human consumption
could be raised to about 20 million tons

~ by 1993. Since rice and wheat coustitute

82 percent of the energy coutent of the

dict, 20 million tons would be barely -

enough to meet the average physiologi-
cal requirement of the more than 130

million people anticipated at that time,

meaning that the diet of half of the peo-
ple would be below these requirements.
Further modernization of agriculture
might allow an eventual doubling to 40
million tons, but seif-sufficiency in food
production could not be long sustained
in the face of continuing population
growth, Thus Bangiadesh is confronted

© with an urgent and potentially . tragic

problem. Both agricultural and inclustrial
development for exports to pay for food
will be necessary, possibly combined
with out-migration on a large scale.

" Much world concern has recently been
focused on the Suhelian zone, the belt of
semniarid steppe and brush-grass savanna
that extends across Africa south of the
Sahara. This belt is becoming narrowed

on its northern side by the steady march

of windblown sands, and its use by hu-
man beings and their cattle is limited on
the south by the tsetse fly. A large frac-
tion of the population of some 25 mil-
lion are pastoral nomads; most of the re-
mainder live on' a meager subsistence
agriculture. Human population densities
are low, yet after several ‘years of
drought severe food deficiencies have be-
come widespread. This is in spite of the
fact that the possibilities for agricultural
land and water development are great.
The problems here are in many ways
opposite to those of India. Levels of liv-

ing and the potentials for development

are not constrained by the pressure of
populations on natural resources but by
the lack of human and technical re-
sources and of capital for investment. So-

. cial, political and economic considera- -

tions all point toward the necessity of 4
rapid development of intensive irrigation
agriculture, which could improve the
condition of life and raise the aspirations
of the people. Otherwise population
growth will almost certainly keep up
with increasing food su&ﬁies, and the

“world community, particularly the dg-

"derdeveloped countries is oné of tle

. research..
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sources will have to be provided by the

veloped countries, but the commitmengt
of these countries to the underdevelopeld
oues has been diminishing for a decade.

Agricultural modernization in the wj-

‘great challenges facing mankind. For f
ture human welfare such modermizati
must proceed much more rapidly ths
population growth, so that standards ¢f
living can be raised and opportunitigs

role to play in the first stages of tt
modernization because they possess |a
large share of mankind’s present abilify
to gain the needed knowledge sthrough




