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FOREWORD

This is the first issue of the Population Bulle
tin, a publication which is to be prepared as occa
sion arises by the Population Division of the
United Nations Department of Social Affairs.

Other publications of the Department of So
cial Affairs relating to population are issued in
a series entitled Population Studies (ST/SOA/
Series A). Publications in that series present
the results of studies carried out by the Popu
lation Division on various demographic subjects,
for example, the population of territories under
United Nations trusteeship, methods of demo
graphic analysis, and population census meth
ods. The Population Bulletin differs from the
Population Studies in that each issue of the
Bulletin will contain several brief articles relat
ing to population which, by their nature, do not
require separate publication.

Material for the Bulletin will be selected with
a view to the interests and needs of govern
mental agencies, research institutions, scholars
and other individuals engaged in social and
economic research, as well as the general inter
national public. Articles of general interest re
lating to population trends and problems on
the international level will therefore be included
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together with discussions of technical demo
graphic questions.

It is expected that most of the articles to be
published will be prepared by the United Na
tions staff in pursuance of the programme 'of
work recommended by the Economic and Social
Council and the Population Commission. Ar
ticles contributed by scientists who are not staff
members may also be included. They will be
accompanied by an acknowledgment mention
ing the name of the contributor and the institu
tion, if any, with which he is associated. Articles
not bearing such an acknowledgment have been
prepared by the staff of the United Nations.
The United Nations does not take any attitude
with regard to population problems other than
that dictated by the principles of the United
Nations Charter or by the decisions of relevant
organs of the United Nations. Points of view
which contributors may express in their articles
should not be considered as reflecting the views
of the United Nations.

Subsequent issues of the Population Bulletin
will be published whenever a sufficient number
of pertinent articles of international interest
has been assembled.



The past and future growth of world population
along-range view

Whether all the world's peoples can have an
adequate level of living depends in an impor
tant degree on their numbers and rate of in
crease. Some economists place great emphasis
on this aspect of the problem, fearing that if
the population continues to grow at the same
rate as during the last century, it will outrun
the world's capacity to provide sufficient food
and other necessities. Others take a more opti
mistic view and believe that production can be
increased to match any growth in the number
of consumers which can be expected in the
foreseeable future. The latter may agree, how
ever, that it would be prudent to plan the utili
zation of resources-especially those scarce nat
ural resources which are subject to depletion or
exhaustion-with a view to the trend of world
population and its implications for future
requirements.

The population of the earth in mid-1950, in
round numbers, was 2,400 million, or about
eighteen men, women, and children for each
square kilometre of the land. area. Such figures
can only be approximate, of course, for many
of the countries, including some of the most
populous, have no reliable census or vital sta
tistics. Estimates of China's population, for
instance may miss the mark by as much as
100 million.'

Statements about the size of the population
and its rate of increase in the world as a whole
during any specified period in the past are sub
ject to more uncertainty than those about present
numbers. Comprehensive statistics of births and
deaths and periodic censuses of the population
are rather recent innovations, even in those
countries where these methods of population
accounting have reached their greatest devel
opment. Historical studies of population trends
are therefore handicapped by a shortage of re
liable data which grows more serious as the
researches are carried farther back into time.
Even over the relatively brief span of the last
twenty or thirty years, the gaps in available

IThe official estimate for all China in mid-1948, given
in the United Nations Demographic Yearbook, 1949-50, p,
77, was 463,493,000. However, a leading Chinese demog
rapher, writing in 1946, stated that the maximum popu
lationof the country was 400 million. Chen, Ta, Popula
tion in Modern China, 1946, pp. 5-6.
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information preclude any exact measurement
of the increase in world population. When the
analysis is extended to a period of two or three
centuries, the results inevitably become rather
impressionistic. Nevertheless, the findings of
careful research in this field can be used to
advantage as a background for the examination
of recent trends and of their implications for
the future.

Population estimates covering the period 1650
to 1950, for the world and its broad geographi
cal divisions, are presented in table 1. The fig
ures for the period 1650 to 1900 are based
primarily on the careful research of the Ameri
can demographer, Willcox; those for 1950 were
compiled by the United Nations Population Di
vision. These estimates indicate that the num
ber of the earth's inhabitants increased from
470 million in 1650 to 2,406 million in 1950.
This is a five-fold gain in 300 years, represent
ing an average annual rate of about 5.6 per
thousand.

TABLE 1. ESTIMATES OF WORLD POPULATION BY
CONTINENTAL DIVISIONS, 1650-1950-

Estimated population (millions)
Area 1650 1150 1850 1900 1950

World total . . . . . . . . .. 470 694 1,094 1,550 2,406
Africa ................. 100 100 100 120 199
America ................ 8 11 59 144 328

North of Rio Grande .. 1 1 26 81 166
South of Rio Grande .•. 7 10 33 63 162

Asia(excl.AsiaticUSSR) 257 437 656 857 1,272
Europe & Asiatic USSR.103 144 274 423 594
Oceania .................. 2 2 2 6 13

-The principal sources are, for 1650-1900, Willcox,
Walter F., Studies in American Demography, Ithaca
(N. Y.) U.S.A., 1940; for 1950, estimates compiled by
the United Nations Population Division, on the basis
of official estimates for variouscountries, with additions
and corrections as needed. Willcox's estimates for Europe
have been increased and his estimates for Asia reduced,
by estimates of the population of the Asiatic part of the
USSR, based primarily on Volkhov's Dinamika nase
leniya SSSR, Moscow 1930, pp. 33-50, 264. The 1900
estimate for Africa is taken from Carr-Saunders, A.M.,
World Population, Oxford, England, 1936.

In the perspective of the thousands of years
of man's previous existence on earth, the mod
ern era must appear as a period of unusually
rapid population growth. Anthropologists be-



TABLE II. POPULATION ESTIMATES FOR REGIONS
OF THE WORLD, 1920 AND 1950&

&The estimates for 1920 have been published previously
in the United Nations Demographic Yearbook, 19J,.9
1950, p.10. Those for 1950 have been prepared by the
methods described in pp.10-13 of that yearbook.

Some idea of the changes in rates of growth
during the past fifteen years and of the factors
involved may be obtained from estimates of
birth and death rates for the world as a whole
and eleven regions in particular during the
periods 1936-1938 and 1946-1948. Vital statis
tics for some of the regions are fragmentary
and unreliable so that it is desirable to give a
range within which the birth and death rates
probably lie rather than a single figure. In
such cases the rate of natural increase could
vary between the extremes obtained by sub
tracting the lower limit of the death rate from
the upper limit of the birth rate and vice versa.
Because such extreme combinations are not
likely to occur, the range computed in this
manner has been reduced by about one-third.
The rates in table III show that the world's
population probably was growing somewhat
faster in the late 1940's than in the late 1930's.
The acceleration of growth is explained partly
by a decline in mortality, notably in Africa,
Latin America, south-central Asia and south
ern Europe. The birth rate, on the other hand,
was higher in the later period in northern
America, Japan, north-west-central Europe and
Oceania.

World total --
Africa Poor
America .

North of Rio Grande . .Good
South of Rio Grande .. .Fair

Asia (exel. Asiatic
USSR) .
Near East Poor
South-ceniral Asia Fair
Japan Good
Remaining Far East . .Poor

Europe and Asiatic
USSR .
N orth-west-central

Europe , Good
Southern Europe Good
Eastern Europe and

Asiatic USSR Fair

Oceania Good

0.9

1.3
1.5
1.3
1.9

0.8
1.0
1.1
1.4
0.5

0.7

0.6
0.9

0.7

1.4

Aver4g.
annuczl
r ..t. of
grO'Wth

(per
cent)

594

215
92

287

13

2,J,.06
199
328
166
162

1,272
75

442
84

670

236

9

997
55

314
56

572

485

179
70

Estimated
mid-l/....r

popul"tion
(miUiornr)

1910 195Q

1,894
136
207
115
92

Relia
bility

of
6eti

ma.t68Relli"'"

lieve that the history of homo sapiens goes back
to 25,000 B.C., or earlier. If the first couple of
this species had developed by 25,000 B.C., an
average annual rate of increase of 0.7 per thou
sand would have given the 350 million people
that are believed to have been inhabiting the
world when Christ was born. The average rate
of population growth from 1650 to 1950, there
fore, is at least eight times as large as that
before the Christian era. The recent period is
very unlikely to have been the only period of
comparatively rapid increase, for all available
evidence points to the conclusion that the peopl
ing of the planet has proceeded at an uneven
pace, with spurts of relatively fast growth inter
spersed with intervals of slow growth or of
decline.

It is evident also that the rate of increase
has been accelerating during the more recent
years of the modern era. Between 1650 and
1850, the estimates indicate an average annual
increase of about 4 per thousand; between 1850
and 1900, they show an annual growth of 7 per
thousand; and between 1900 and 1950, 9 per
thousand. Although these are only rough ap
proximations, they leave little room for doubt
that the rate of growth has been substantially
higher since 1850 than it was before.

The trends of increase have not been parallel
in all parts of the world. During the 1850-1900
period, the population of Europe grew rapidly
and that of America prodigiously, while Asia's
population increased at a distinctly slower rate
and Africa's grew hardly at all. In contrast,
since the beginning of the twentieth century,
the estimates for Asia and Africa show an ac
celeration of increase, while those for Europe
indicate that the rate of growth has dimin
ished somewhat.

The more detailed information available re
garding the world's population since 1920 per
mits a further subdivision by regions in a dis
cussion of recent growth. From 1920 to 1950,
Latin America (i.e., America south of the Rio
Grande) appears to have had by far the most
rapidly growing population (see table II). High
rates of increase are shown also for the remain
der of America, Africa; south-central Asia
(chiefly India and Pakistan), Japan and
Oceania. The increase in eastern Europe and
the USSR might have been equally rapid but
for the heavy losses of the recent war. Ofher
regions, such as north-west-central Europe and
the remainder of the Far East (a large part of
which consists of the population of China),
have been gaining population at appreciably
lower rates than the world average.
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TABLE III. ESTIMATED VITAL RATES FOR REGIONS OF THE WORLD,
1936-1938 AND 1946-1948&

Rate per th_nd population
J936-J938 J9.6-J9.8

Natural Nat.'ral
Rogiona Birthe DoatlL. inCT6tU8 Birth. D....the inm'SGN'

World total ......................•.... 31,-38 B1,-B7 8-18 35-87 BB-B5 11-11,

Africa .........•....................... 40-45 30-35 7-13 40-45 25-30 12-18
America

North of Rio Grande ................. 17 11 6 25 10 15
South of Rio Grande . . . . . . . . . . . . . . . . .40-45 20-25 17-23 40 17 23

Asia (excl. Asiatic USSR)
Near East ........ . . . . . . . . . . . . . . . . . .40-45 30-35 7-13 40-45 30-35 7-13
South-central Asia ................. .40-45 30-35 7-13 40-45 25-30 12-18
Japan .............................. 28 17 11 31 15 16
Remaining Far East ...... . . . . . . . . . .40-45 30-35 7-13 40-45 30-35 7-13

Europe and Asiatic USSR
N orth-west-central Europe .......... 17 13 4 19 12 7
Southern Europe ••••••• 0 ••.••••••••• 23 16 7 23 12 11
Eastern Europe and Asiatic USSR ... 30-34 17-21 11-15 28 18 10

Oceania ............................... 20 11 9 28 12 16

·Sources: United Nations, World Population Trends, 1920-191,7 (ST/SOA/Series A, Population Studies, No.
3); Demographic Yearbook, 1949-50, p. 14.

TABLE IV. HYPOTHETICAL 1980 POPULATION
CALCULATED ON THE ASSUMPTION OF VITAL RATES
CONTINUING AT 1946-1948 LEVELS, COMPARED
WITH ESTIMATED 1950 POPULATION, FOR REGIONS

OF THE WORLD

Inc.,.6tJ.86
Population (....illions) J 950-

J950 J980 J980
(e.ti- (hypo- (per

....ated) theti.al) ."",t)

Di&tribution of
populatwn
(per cent]

1950 1980
(OBti- (h'IIPtJ-

....ated) thotical)

9.1

25.6

7.5

3.6

7.4

22.1

51.9
2.9

19.6
3.8

11.0
0.6

100.0

8.8
16,5

6.9

6.7

3.8

8.9

24.7

52.9
a.i

18.4
3.5

27.8

11.9
0.5

100.0

8.3
13.6

265 23

780 31

903 35

260 56

321 "98

387 35
21 61

128 39

3,523 46

311 56
581 77

1,830 44
101 35

691 56
135 61

Rogion

World total 2,406

Airica 199
America 328

North of Rio
Grande ... 166

South of Rio
Grande ... 162

Asia (excl.
Asiatic
USSR) .... 1,272
Near East.. 75
South-central

Asia 442
Japan 84
Remaining

Far East. 670
Europe and

Asiatic
USSR ...... 594
N orth-uiest-

central
Europe .. 215

Southern
Europe .. 92

Eastern
Europe and
Asiatic
USSR 287

Oceania 13

It is evident from the foregoing discussion
and other material that vital rates in various
regions of the world are subject to fairly rapid
changes, and that any expectation of a constant
rate of population growth in the future would
be unrealistic. It may be useful, however, as a
first step in analysing the implications of recent
demographic tendencies, to calculate the popu
lation changes that would occur from 1950 to
1980 if the birth and death rates should remain
as they were during the period 1946-1948. The
results of this computation are presented in
table IV. They indicate that if growth should
continue at the 1946-1948 rates, the population
of the world as a whole and of each of the
eleven regions enumerated would increase more
rapidly during the next thirty years than dur
ing the preceding thirty. The world total by
1980 would be 3,523 millions, or 46 per cent
more than the 1950 figure. Latin America would
substantially increase its share of the total, and
northern America, Oceania, Africa, south-cen
tral Asia and Japan would also gain. Europe
- particularly north-west-central Europe - the
remainder of the Far East and the Near East
would have a reduced proportion of the world
population. These calculations do not take into
account the possibilities of migration, which
are most difficult to foresee.

This kind of analysis ignores the fact that
the demographic position of some of the regions
which now have similar rates of natural in
crease is actually very different from that of
others; the prospects for future population
growth are therefore very varied. In general,
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those regions which have low death rates also
have low birth rates, while birth rates are gen
erally high in regions of high death rates. Thus,
low rates of natural increase are found both
in regions of high and of low mortality and
fertility. For example, north-west-central Eu
rope, with a 1946-1948 birth rate of 19 and
death rate of 12 per thousand, has a rate of
natural increase not much, if any, lower than
that of the Near East, with a birth rate of
40-45 and a death rate of 30-35. Yet the poten
tialities of growth in the two regions are by
no means the same.

Under the conditions which exist at present
in regions like the Near East, mortality can
be reduced greatly without any radical social
changes; certain relatively simple measures of
economic development and sanitary reform can
lead to a stable death rate much below the
present level. The resulting demographic ex
pansion may continue for a long period if eco
nomic development keeps pace. There is no cer
tainty that in these areas there will be
fundamental social changes which will lead to
the limitation of families and a decline in the
birth rate as ~ias occurred in much of the west
ern world.

In a region like north-west-central Europe,
on the other hand, no great improvement in
the death rate can be expected, since it is al
ready very low. The low birth rate is a result
of far-reaching earlier changes in popular atti
tudes regarding family size, and of an increase
in the practice of birth control as methods of
birth control have become more widely known.
The small-family ideal which has evolved in the
course of several generations is unlikely to give
way in the near future to attitudes that would
permit high birth rates. Rapid growth of pop
ulation is therefore improbable over a long
period. There may be short spurts of increase
in these regions, however, owing to the fact
that couples put off having children during an
unfavourable period. Such spurts have occurred
after a severe economic depression (e.g., the de
pression of the 1930's in North America) and
after the end of the First and Second World
Wars.

In order to make this analysis of future popu
lation growth more realistic, it is necessary to
use different assumptions regarding future
trends of vital rates for regions having differ
ent levels of fertility and mortality. So that the
discussion will not be unduly complicated, the
eleven regions will be combined into three
groups. Although this may seem undesirable,
because the groups will not be altogether
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homogenous demographically, it should be re
membered that none of the regions and few-if
any - of the countries composing them are
homogeneous demographically. A careful exam
ination of these areas would show considerable
internal diversity of vital rates.

The general characteristics of the three
groups to be utilized are as follows: group 1
fertility and mortality have declined to low lev
els; group II-mortality has declined substan
tially and fertility in lesser degree; group III
~fertility is high, having declined little, if at
all, while mortality is high on the whole, al
though in some of the less populated countries
it has fallen considerably in recent times.

Four regions-north-west-central and south
ern Europe, northern America and Oceania
-with about 20 per cent of the world's popula
tion, are readily allocated to group 1. In the
period 1946-1948, the average crude death rate
was as low as 10 per thousand in one of these
regions (northern America) and only 12 per
thousand in the other three. The crude birth
rate was considerably higher, ranging from 19
per thousand in north-west-central Europe to
28 per thousand in Oceania; nevertheless, it
was distinctly below the world average in spite
of the phenomenal increase in births which
occurred after the last war in many of the
countries in these regions. This increase in
births is considered by many observers to be
only temporary, resulting from changes in the
year of occurrence of marriages and births rath
er than from an increase in the average size
of the family. The crude death rate may already
be near its minimum in these regions because
of the rising average age of the population. In
consequence, it is probable that the crude birth
and death rates will move closer together in the
future.

The birth and death rates for group I as a
whole were, respectively, about 22 and 12 per
thousand in the period 1946-1948, giving an
annual rate of increase of 10 per thousand.
This rate not only is high compared with
known rates in the recent past in large parts
of these regions, but is higher than the rate
to be expected during most of the foreseeable
future. Some potentialities for higher rates of
growth remain in certain parts of the regions
in this group, for example, in parts of southern
Europe and North America. But the populations
in these parts of the regions do not represent
a great proportion of the total group and even
in their case birth rates may be expected to
fall more rapidly than death rates in coming
years.



Group II exhibits a wide variety of demo
graphic situations. In this group are placed
regions with such diverse characteristics as
eastern Europe (including the Asiatic USSR),
Latin America and Japan. These'regions are
similar in that their death rates have fallen to
moderate levels; the rates indicated for the
period of 1946-1948 in table III are 15 per
thousand for Japan, 17 per thousand for Latin
America and 18 per thousand for eastern Eu
rope and the Asiatic USSR. The variation in
birth rates is much wider, the 1946-1948 rates
ranging from 28 in eastern Europe (including
the Asiatic USSR) and 31 in Japan to 40 in
America south of the Rio Grande. In the first
two of these regions, birth rates have shown
definite declines in the recent past. Fertility in
most of Latin America remains on a high level,
although in some countries of this region appre
ciable declines have become manifest. Group II
includes about 22 per cent of the world popula
tion and had an annual rate of growth of about
15 per thousand in the period 1946-1948. Com
pared with group I, group II had a somewhat
higher mortality rate and a substantially higher
fertility rate; its average annual rate of growth
was greater by 50 per cent.

Some of the countries of eastern Europe and
Latin America (for example, Czechoslovakia,
Hungary, Argentina and Uruguay) are already
approaching the vital rates found in many of
the countries of western Europe. Within the
next few decades, the vital rates in a number
of other group II countries will undoubtedly
move nearer to those of group 1. In the case of
Japan, knowledge gained in the past with re
gard to methods of reducing birth and death
rates, and the incentive supplied by an unfa
vourable relationship between population and
resources in the densely populated islands, may
lead to more drastic measures for curtailing
population growth. By far the larger propor
tion of the population of group II, however, still
has great potentialities for a rapid increase in
numbers, thanks to the wide margins between
the present birth and death rates. A large
growth is inevitable in the future, even if birth
rates decline faster than death rates.

The group as a whole, however, probably is
approaching or has already passed its phase
of most rapid growth. Some decline in the rate
of increase is to be expected during the next
thirty years.

The remaining regions of the world-the Near
East, south-central Asia, the remaining Far
East and Africa-make up group III. In these
regions-which have more than half the world's
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population-fertility is still high and has shown
little, if any, evidence of decline. Considerable
progress in controlling mortality has been
achieved in many of the less populous countries
of these regions (notably in Ceylon, Formosa
and French North Africa) and has led to a
high rate of population growth in the last few
decades. Moderate growth has also occurred in
India during recent decades, not so much as
a result of marked declines in the usual rates
of mortality (which are still high), but be
cause major calamities caused by famines and
epidemics, which formerly wiped out millions
of human lives in a single year of misfortune,
have been averted. Potentials for high rates of
population increase are believed to exist in other
regions of this group, but have been obscured
by recurrent crises caused by the hazards of
weather and harvests, by political disturbance
and by ravaging diseases, which in the brief
interval of one year have nullified the popula
tion gains of several prior years. China is an
example. In these circumstances, the fluctuating
death rate is the chief determinant of popula
tion change and the rate of natural increase is
erratic. Population growth tends to be slow
over long periods in spite of potentialities for
a rapid increase in numbers.

The estimated birth rates of group III re
gions in the period 1946-1948 were in the range
of 40-45 per thousand, while the estimated death
rates ranged from 25-30 for Africa and south
central Asia to 30-35 for the Near East and the
remaining Far East. The estimated vital rates
for the period'1946-1948 indicate an average
natural increase of 12 per thousand for the
group III regions, which is intermediate be
tween the estimated average rates for the other
two groups.

The great reductions in mortality which have
recently been reported in some areas in group
III suggest that economic and social develop
ment, together with the increasing application
of established techniques for the reduction of
mortality, may at some future time lead to a
spectacular lowering of the death rate in group
III as a whole. If the people of the group III
regions are successful in maintaining such im
provements over a long period of time, the
rate of growth will shoot up and, since the
aggregate population of the group is huge, the
increase in absolute numbers will be tremen
dous. In that event many of the group III coun
tries-particularly China, India, Pakistan, the
Philippines, Indonesia and other densely popu
lated countries in Asia-will be faced by a grave
problem of expanding production fast enough to



support their additional people. However, many
observers tend towards the view that in most of
the countries in this group, a high rate of in
crease occasioned by low death rates during some
years would be checked by periodic catastrophes
such as widespread epidemics, failure of the
food supply and internal strife. If this view is
correct, the rate of growth over a long period
of time may not be very great.

The 1946-1948 rates of increase for the three
groups of regions are slightly larger than those
shown by the figures for population increase
from 1920 to 1950 in table II. Group I was
growing by about 10 per thousand per year
during the period 1946-1948 and by about 9 per
thousand from 1920 to 1950, a difference of
only one point. With group II, however, the
average annual rate was 15 per thousand for
the period 1946-1948 and 11 per thousand for
the thirty-year period - a difference of four
points. A four-point difference is found also for
group III, the rates for the two periods being
12 and 8 per thousand respectively.

No one can see clearly enough into the future
to predict with certainty what changes in pop
ulation will occur during the next three decades
in any of these groups of regions, or in any of

their component countries. Such predictions
would be impossible even if one could be sure
that there would be no great wars or other
large-scale catastrophes. It is possible, however,
to make assumptions as to the future changes
in birth and death rates in the three groups
of regions, based on the trends and character
istics described above, which should give a more
realistic impression of population potentialities
than is conveyed by the hypothetical figures in
table IV.

As a basis for the discussion which follows,
three sets of assumptions have been formulated
for each of the three groups of regions: a
"high", a "low" and a "medium". An effort has
been made to choose these assumptions in such
a way that increases in population exceeding
the results of the "high" assumptions or falling
short of those of the "low" assumptions will not
seem very likely. Calculations corresponding to
"medium" assumptions have been made only for
convenience; the results are approximately mid
way between the "high" and the "low" and are
not considered as having a greater predictive
value than many other intermediate assump
tions which could be made.

TABLE V. HYPOTHETICAL 1980 POPULATION AND 1950-1980 RATE OF GROWTH, FOR THE WORLD AND
THREE GROUPS OF REGIONS, ACCORDING TO "HIGH", "MEDIUM" AND "LOW" ASSUMPTIONS

Area

World total .
Group I: (Northern America, north-west-central and southern

Gr~~;ofIe; ?L~tr~al~~~i~~:'j~p~'~: E~~t~~~'E;~~p~ '~~d' .
Asiatic USSR) .

Group III: (Africa, Near East, south-central Asia,
remaining Far East) .

Populati"", (".illi""",)

1980 (hllpothetical)
1950 "High" "Medium" "Low"

(eetim4tsd) Cl.88'K'Mption a.8sumption G8'su.....pticm

2,406 3,636 3,277 2,976

486 655 599 548

533 938 809 718

1,387 2,043 1,869 1,710

Popul4ticm diatrib"ti"", (perc_tGge)A ..er..ge ..""ual rate of growth per thotur .."d

1950·1980 (hllpothetical)
19SD-l'SO "High" "Medi.m" "Low" 1950

( ••ti"... t.d) ...""".pti"", ...""".pticm ...""".ptio" (••ti .....ted)

1980 (hllpothetieal)
"High" uMediKm" "LovI'

Gsau",ption ANmption G3au,",pticm

World total ............. . . . . . . . . . . 100.0 100.0 100.0 100.0
Group I .......................... 9 10 7 4 20.2 18.0 18.3 18.4
Group II ......................... 11 19 14 10 22.2 25.8 24.7 24.1
Group III ........................ 8 13 10 7 57.6 56.2 57.0 57.5

In drawing up the assumptions for group I,
it was borne in mind that the death rates in
these regions were already so low that further
reductions could be won only very slowly and
at increasing cost. In some countries in this
group, appreciable improvements in mortality,
particularly of infants, appear still feasible.
But even if the mortality rates for each age
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group continue to fall, the general death rate
in some of these countries may not fall much,
and may even rise in the future, because of
the increasing percentage of old people in
the population.

Birth rates in group I countries have been
unexpectedly high in recent years, despite their
consistent fall in previous decades. In some of



these countries the recent "baby boom" is at
tributable entirely to post-war readjustments
and a tendency to marry at younger ages, but in
others an important part is ascribed to a rise
in the number of children per family. In most
cases, however, opinions differ as to whether
or not a real increase has occurred in the
actual or desired size of the average family.
Although birth rates in these countries are not
likely to continue at their present high level
for very long, no one knows how soon they
will fall, or whether the decline will be to levels
as low as those of the depression years in the
1930's, or to levels comparable to those of the
"normal" years in the 1920's, or to intermediate
levels. Even if age-specific fertility rates were
to remain as high as they have been recently,
a temporary fall in the crude birth rate would
be expected in some countries because the large
group of persons now in the reproductive ages
will be succeeded by a smaller group, due to
the reduced number of births during the de
pression.

With an appreciable decline in mortality and
the maintenance of present high rates of fer
tility in the reproductive ages, the average rate
of growth of 10 per thousand per year observed
in group I during the period 1946-1948 may be
maintained, but probably not exceeded, during
the period 1950-1980. Growth at this rate is
therefore taken as the "high" assumption. A
slight decline in death rates, combined with a
fall in birth rates to a level comparable to the
pre-depression period, would result in a growth
rate of about 7 per thousand per year; this is
the "medium" assumption. If crude death rates
cannot be reduced because of the increasing
proportion of aged people, and if the downward
trend in fertility evidenced from the 1920's to
the 1930's asserts itself again, the average an
nual rate of population increase may be. as low
as 4 per thousand in the coming thirty years;
this is the "low" assumption. These assumptions
show the population of the group I countries in
creasing from 486 million in 1950 to between
548 and 655 million in 1980, with 599 million as
a "medium" figure. Although these increases
seem quite considerable, they result from rates
of growth which are smaller than those for the
other two groups. Moreover, only the "high"
rate is as large as the actual rates for the periods
1946-1948 or 1920-1950; the "low" is less than
half as large. The assumed rates for births,
deaths, and natural increase are given in table V
and shown graphically in figure 1. The resulting
populations appear in table V and figure 2.

,.,,

It is somewhat more difficult to formulate
reasonable assumptions for the regions con
tained in group II. The spread of more intensive
industrialization, commercialization and urban
ization may be accompanied by a rapid diffusion
of the social customs of the more advanced
industrial countries, leading to a speedy adop
tion of the small-family pattern on a large scale.
In this case, age-specific birth rates will fall
rapidly-possibly even more rapidly than they
did in some western countries half a century ear
lier. Tending to counter-balance the effect of such
a change on the crude birth rate will be the
greater survival of infants to parental ages,
which will result from the expected declines in
infant and child mortality.

Rapid decreases in mortality appear probable
in group II because of the speed at which the
accumulated knowledge of medicine and sani
tation may be made available throughout its
regions. The rapidity of the fall in crude death
rates depends also to some extent on the future
behaviour of birth rates; it would be accel
erated for a time by a decline in birth rates,
for this would reduce the percentage of young
children in the population - and very young
children have a high death rate. Rapid indus
trialization, on the other hand, may have in
its early stages some adverse social effects, such
as the growth of slums, which may temporarily
retard the fall in mortality.

In view of these considerations, a rather wide
range of possibilities is suggested. The average
rate of growth for group II in the coming three
decades may be considered "high" if it ap
proaches the remarkable rate of 19 per thousand
per year. It may be considered "low" if it is
10 per thousand per year, though that rate
would be regarded as high if it should occur in
group I. With gradually and consistently de
clining crude birth and death rates, the annual
rate of growth for group II may average about
14 per thousand; this is the "medium" assump
tion. These suggested future rates compare
more favourably with the actual rates of past
years than is the case with group I. The "low"
is only slightly lower than the average rate
for the period 1920-1950, the "medium" is
nearly as high as the 1946-1948 figure, while
the "high" is 25 per cent above the latter. These
rates are shown in table V and figure 1.

Under any of these assumptions, the popula
tion of group II would increase rapidly. Accord
ing to the "high" assumption, it would rise from
533 million in 1950 to 938 million in 1980;
that is, it would almost double within little
more than one generation. According to the



FIGURE 1. "HIGH," "MEDIUM" AND "LOW" HYPOTHETICAL RATES FOR BIRTHS,

DEATHS AND NATURAL INCREASE, FOR THREE GROUPS OF REGIONS, 1950 TO 1980,
AND ESTIMATED RATES FOR 1946-48
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FIGURE 2. POPULATION OF THE WORLD AND OF THREE GROUPS OF REGIONS: ACTUAL, 1920 TO
1950, AND "HIGH", "MEDIUM" AND "LOW" HYPOTHETICAL, 1960 TO 1980
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"medium" assumption, the 1980 population
would be 809 million, or half as large again as
the 1950 total. According to the "low" assump
tion, the population would increase by one
third, attaining 718 million (see table V and
figure 2).

In view of the inadequacy of information
about the present birth and death rates in the
regions of group III, any hypotheses regarding
their future population increase must be espe
cially speculative. An optimistic assumption is
that the downward trend of mortality which
has been observed recently in several of the
less populous countries of this group will spread
throughout the group III regions. Such a change
may result from the continued extension of
modern health and sanitation services, coupled
with general success in improving living condi
tions by rationalization of agricultural and man
ufacturing processes and development of better
transportation and distribution facilities. Even
on this assumption, however, it is considered
unlikely that very great reductions in the death
rates could be achieved quickly in some major
countries of group III. Consequently a moder
ate reduction is the most that can be expected
in the average death rate for group III as a
whole over the next thirty years. Fertility in
some of the group III countries might also de
cline under the conditions stated, but the decline
would be unlikely to have much effect on the
average birth rate of the group III regions
within the next three decades. The average an
nual rate of population growth might be as
much as 13 per thousand; this is the "high"
assumption.

A more conservative assumption is that im
provements in social and economic organization
during the period 1950-1980 will occur on a
sufficient scale in the group III regions to avert
those major calamities which have hitherto been
responsible for enormous losses of life from
time to time in some of the important countries
within the group but not to reduce substantially
the "normal" mortality level in these countries.
On this assumption, the achievement of India
in stabilizing the death rate during recent dec
ades would be duplicated in other countries
which have hitherto been less fortunate. Else
where within the group III regions, progress
in bringing down the death rates would con
tinue. The result might be an average death
rate for the entire area during the next thirty
years somewhere near the level estimated for
the period 1946-1948, a period which was fa
vourable in that no major calamities occurred.
This is the basis for the "medium" estimate
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of 10 per thousand as the average annual rate
of growth.

In view of past experience, one should not
exclude a more pessimistic view. If adverse
circumstances in some group III countries make
it impossible to protect the people from the
recurrence of death-dealing disasters, the aver
age rate of increase may be as small as 7 per
thousand per year; this is the "low" assumption.

Each of the three assumptions gives a large
increase in the absolute numbers of inhabitants
of group III. The combined population of these
regions, which was estimated at 1,387 million
in 1950, would increase by 1980 to 2,043 million
on the "high", 1,869 million on the "medium"
and 1,710 million on the "low" assumption (see
table V and figure 2). .

The world population was estimated at 2,406
million in 1950. If all groups of regions should
increase according to their respective "high"
growth assumptions, the world would have
3,636 million people in 1980. This would repre
sent an increase of over 1,200 million from 1950,
or more people than there are now in Africa,
the Americas, Europe, the Asiatic USSR and
Oceania. It would mean a larger growth in
thirty years than occurred in the thousands of
years from the first appearance of homo sapiens
to as recently as 1850. With this rapid growth,
the group I regions would contain only 18.0 per
cent of the 1980 total instead of the 20.2 per
cent which they had in 1950. The share of the
group II regions, on the other hand, would rise
from 22.2 per cent in 1950 to 25.8 per cent in
1980, while that of the group III regions would
diminish slightly, from 57.6 per cent to 56.2
per cent (see table V and figure 3).

Should the "medium" assumptions be fol
lowed by all groups of regions, the world popu
lation would attain a total of 3,277 million in
1980-an increase of more than 870 million over
1950. This increase would be roughly equal to
the present population of China and India, or
of Europe and North America; it would mean
a slightly larger increase during the next thirty
years than during the preceding fifty years.
The group I regions would have 18.3 per cent
(somewhat less than in 1950), the group II
regions 24.7 per cent (somewhat more), and
the group III regions 57.0 per cent (about the
same) of the world total.

If the "low" rates should describe the growth
of all groups of regions, the world population
total would still rise to the impressive figure
of 2,976 million in 1980. This would mean an
increase over 1950 almost equal to the present
population of Europe and the Soviet Union.



FIGURE 3. PERCENTAGE DISTRIBUTION OF THE WORLD'S POPULATION BY GROUPS OF

REGIONS: ACTUAL, 1920 AND 1950, AND HYPOTHETICAL, 1980
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The share of the group I regions would decline
to 18.4 per cent, that of the group II regions
would rise to 24.1 per cent, and that of the
group III regions would be 57.5 per cent-prac
tically the same as now.

Although it is quite possible that a "high"
rate of growth in one set of regions will coin
cide with a "low" rate in other regions, there
are some reasons for expecting a correlation in
the rates of growth for the different groups.
For example, it is probable that failure to
maintain world peace will tend to lower rates
of population growth in most regions. The re
cent war caused a large loss of life in many
countries; because of developments in aviation
and implements of war, it is likely that another
major war would involve many more countries
and lead to the death of much larger numbers
of people. International co-operation, in con
trast, is likely to promote prosperity and the
well-being of people in all parts of the world.
One result should be to accelerate progress in
public health and medicine in the regions of
group II and III, which for a time should lower
death rates more rapidly than birth rates. The
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maintenance of prosperity should also tend to
support the rate of population growth in the
group I regions, but in a different way-by
checking or even reversing the decline in the
average size of completed families. That the
effect of changes in current fertility can be
large is shown by many comparisons between
the rate of natural increase during the depres
sion years of the 1930's and the rate during the
prosperous years of the 1940's.

Because the unexpected may happen, how
ever, it is worth while to note the situation
that would develop if the rate of growth of
different groups of regions followed divergent
assumptions. Twenty-seven combinations of as
sumptions are possible, but it is sufficient to
consider those extreme-and rather unlikely
combinations with which each group would give
either a maximum or a minimum proportion of
the world population.

The combination of the "high" assumption
for group I with the "low" assumptions for
groups II and III would give a 1980 population
of 655 million for group I, and 3,083 million for
the world. This group would then have 21.2 per



cent of the total instead of 20.2 per cent, as in
1950. Under the "low" assumption for group
I, combined with "high" assumptions for groups
II and III, the world total would be 3,529 mil
lion and the proportion in group I would fall
to 15.5 per cent-far below the 1950 percentage
of 20.2. In similar fashion, the extreme pro
portions of the 198') population contained in
group II would be 29.3 and 21.0 per cent. The
former is much larger, and the latter only
slightly smaller, than the actual figure of 22.2
per cent for 1950. The proportion contained in
the group III regions would vary between 61.7
and 51.8 per cent of the world's total in 1980;
the 1950 figure was 57.6 per cent. These per
centages are shown in figure 3. As explained
above, however, none of these extreme combi
nations is likely to occur.

One may conclude that the population of the
world is likely to increase during the next thirty
years by at least 500 million, barring major
wars or other unforeseen calamities. If condi
tions are favourable for population growth, the
increase may be by as much as 1,200 million.
The tc t"'ll number of people in 1980 would thus
be between ?,976 and 3,636 million, and the
number per square kilometre of the earth's
land area between 22 and 27 instead of 18 as
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at present. The larger figures would mean an
increase of 50 per cent in approximately one
generation, and the smaller an increase of
slightly less than 25 per cent. These may be
taken as reasonable upper and lower limits to
the amount of expansion in the production of
food and other necessities that would be re
quired merely to maintain a constant per capita
standard of consumption.

Prospective changes in the distribution of
world population also have considerable eco
nomic significance. The countries of northern
America, north-west-central and southern Eu
rope and Oceania, are likely to contain a shrink
ing percentage of the world's population during
the next thirty years, while those of Latin
America, eastern Europe, the Asiatic USSR and
Japan are likely to have an increasing share.
The former countries are, in general, those
which enjoy at present the highest standards
of living and the most favourable ratios of
developed resources to population. The demo
graphic trends may therefore tend to worsen
the balance in the distribution of peoples and
economic opportunities, unless their effect is
offset by migration or by more rapid economic
development in the regions of greater popula
tion growth than in other regions.



International migrations in the Far East during re~ent times
The countries of emigration

A. INTRODUCTION

The world's problem of population is cent/~d
in the Far East. One-half of the earth's inhabi
tants are concentrated in that populous region
of Asia which extends from Japan and China
on the north-east, to India and Pakistan on
the south-west, and in the islands off the south
eastern Asiatic coast. The sheer numbers of
people who inhabit this region and the mag
nitude of their economic problems give major
importance to all aspects of population change
in the Far East. Yet, so far as migration is
concerned, much less attention has been paid to
studying movements in this region than in the
west.

Migratory movements of great social and eco
nomic importance, involving tens of millions of
migrants, have occurred in the Far East during
recent times. These movements have included
large migrations from Far Eastern countries to
other regions of the world, still larger move
ments from country to country within the re
gion, and massive movements from area to
area within some of the Far Eastern countries.
In this report, attention is focused on the inter
national movements.

An era of emigration from the Far East to
America, Oceania, and Africa began early in
the nineteenth century and drew to a close in
the first decades of the twentieth century. It
had its origin in the abolition of slavery in the
British colonies between 1833 and 1838, which
created a demand for new sources of cheap
labour supply on the plantations and other colo
nial enterprises. To meet this demand, gangs
of indentured labourers from India were im
ported into Mauritius and Australia, and later
into the British West Indies and Guiana. The
practice of importing oriental labourers under
various forms of labour contracts spread dur
ing the nineteenth century to other colonial
areas in the tropical and semi-tropical belts,
and to South Africa and the North and South
American republics. The Chinese joined the
movement on an increasing scale after their
ports were opened to foreign trade in 1842 and
after old laws prohibiting their emigration were
repealed between 1859 and 1860. The Japanese
followed suit after the legalization of foreign
trade and emigration from Japan in 1866.

Group migration of labourers from India,
China, and Japan constituted the bulk of inter-
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continental movement from the Far East
throughout the remainder of the nineteenth
century and during the first two decades of the
twentieth.' The enactment of laws restricting
or prohibiting this type of migration and the
erection of legal barriers against orientals gen
erally in many countries of immigration grad
ually brought the movement of contract labour
ers to an end, and after the 1920's virtually
put a stop to all inter-continental migration
from the Far East.

This inter-continental movement, though
large in relation to the population of some of
the receiving areas, was quite small in relation
to the great populations of the Far Eastern
countries of origin. It had almost no effect on
the rates of population increase in the latter
countries. Nevertheless, its blockage during re
cent decades has given increased importance to
intra-regional migration as a possible means
of improving the ratio of numbers to resources
in the most crowded countries of the Orient.

Movements of population between countries
in the Far East have a history that reaches
far back into antiquity," but a distinct, new
phase of that history commenced about one hun-

lThere were also small emigrations of Malays to South
Africa and the West Indies during the nineteenth cen
tury; of Filipino seasonal workers to Hawaii after 1906
1907; of Filipino students, enlisted men in the United
States Navy and others from the Philippines to the
United States after the First World War; and of Indo
chinese to New Caledonia after 1920. For accounts of
these minor migrations, see Mukerjee, Le migrazioni
asiatiche (1936), pp. 23-25, 119-120; Goodrich, "Inden
ture" (1932); Lasker, Filipino immigration to continen
tal United States and to Hawaii (1931), pp. 21-27, 31;
Davie, World immigration (1947), p, 338. In addition,
there was a sizable emigration of Japanese agricultural
settlers, not contract labourers, to South America during
the 1920's and 1930's. See the section on Japan below.

For full citations of books and articles mentioned in
this article, see the List of Sources on page 29.

2There is a long record, for example, of Chinese and
Indian movements to the neighbouring countries of Indo
china, Ceylon, Burma, and Thailand as a result of relig
ious missions and cultural contacts, flights from famine,
wars etc. From the fifteenth century onward, the Chi
nese carried on a flourishing trade by junk with the
Malay area, Sumatra, Java, Borneo, the Sulu archipelago
and the Philippines, and emigration to those areas took
place intermittently. Even before that time, Indian mi
grants and traders in nutmeg, cloves and pepper were
prominent in Sumatra, Java and the Malay peninsula.
The movement from China was curtailed by laws making
emigration from that country illegal after 1718, but in
spite of drastic penalties a certain leakage continued.
See Chen, Chinese migrations, with special reference to
labor conditions (1923), p. 4; Mukerjee, op. cit., p. 110;
Ceylon yearbook (1949), pp. 182-183; Ferenczi,Interna.
tional migrations, Vol. I (1929), pp.149-150.



dred years ago. Its origin was linked with the
same factors that released the streams of emi
gration overseas: the abolition of slavery and
increasing demands for cheap labour in the
colonial areas of south-eastern Asia, the open
ing of the long-closed ports of China and Japan
and the removal of ancient prohibitions to emi
gration from those countries. Burma, Ceylon,
Malaya, Thailand, Indochina, the outlying is
lands of the East Indies and the Philippines
emerged as centres of immigration, with China,
Japan, and India as the chief suppliers of mi
grant labour. Later in the nineteenth century
the industrialization and imperial expansion of
Japan began to give a new stimulus to intra
continental migration, with the developing areas
of Formosa, Korea and subsequently Manchuria
serving as hosts to Japanese emigrants, and
Japan itself ultimately receiving large contin
gents of migrants from Korea.

The intra-regional migrations since the
middle of the nineteenth century have over
shadowed the inter-continental movements both
by their size and by their economic importance
to the countries affected. The part which the
immigrants have played in the economic devel
opment of Ceylon, Burma, Malaya, Borneo and
Manchuria is of the first order of importance,
and they have had a considerable effect on the
demographic evolution of these territories. The
economic influence of immigration to such areas
as Thailand and Indochina, the Philippines and
Manchuria, and of the Korean migration to
Japan, has been far from negligible. So far as
the countries of emigration are concerned, the
intra-regional movements, like the emigration
to other continents, have been insufficient to have
much effect on the growth of their populations,
but the social and economic repercussions in
the homeland have been of considerable impor
tance.

As the volume of inter-continental emigra
tion from the Far East shrank during the first
decades of the twentieth century, the numbers
of migrants moving between countries in the
region continued to increase. The peak was
reached probably during the 1920's, but sizable
movements occurred during the world-depres
sion decade which followed. It was only during
the 1930's and the early 1940's that migration
from Korea to Japan, for example, reached its
maximum rate. The Second World War, how
ever, eventually brought nearly all international
migration in the Far East to a standstill, and
since the end of the war the movements have
been almost entirely limited to the .repatriation
of earlier migrants.
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The discontinuance of the flow of new mi
grants since the Second World War offers an
occasion to review in somewhat definitive fash
ion the history of both the inter-continental and
the intra-regional movements since the begin
ning of the modern phase, in the nineteenth cen
tury.

This history, of course, has many aspects,
only a few of which can be treated here. The
purpose of the present report is to summarize
available information about the numbers and
characteristics of the persons involved in the
major migratory streams, the timing of the
rise and decline of the various movements, and
their demographic importance.

A major obstacle to this undertaking is the
inadequacy of the relevant statistical records.
Two major types of statistics are available for
the study of Far Eastern migrations.

The first consists of data on persons of a
given national origin living in a specified area
outside the country of origin. Such data may
be obtained either in the census of the country
of residence, or from consular or other reports
compiled by the government of the country of
origin. In neither case do the data provide an
exact measure of the migration during any
given time period, for ordinarily they do not
show when the migrants moved" or how many
migrants died or left the area of immigration
between the time of movement and the date
of the consular report or census enumeration.
These statistics on ethnic groups abroad por
tray the consequences of past, not current,
movements. They are available only for certain
countries at certain time periods.

The second type of migration statistics con
sists of records on certain types of international
travellers (such as assisted emigrants, recruited
immigrant workers, persons declaring intent to
go abroad and, in some cases, all passengers)
collected at the time of their movement. These
statistics are often grossly incomplete, as in
the case of China, or fail to cover important
classes of migrants. In the case of Japan, the
statistics exclude intra-empire migrants. Indian
statistics do not cover movements by land routes
and cover only certain categories of movement
by water routes. The migrant-receiving coun
tries have generally paid more attention to the
collection of statistics than the emigration coun
tries, but their statistics are also quite deficient.'

3There are a few notable exceptions; the reports of
censuses of the former Japanese colonial areas included
tabulations of persons born elsewhere by date of last
movement into the colony.

4Difficulties with migration statistics are not peculiar
to the Far Eastern countries. See United Nations, Prob
lems of migration statistics, (1949).



In general, the data on earlier migrations are
more defective than those on more recent move
ments. As for the Far Eastern migrations
which occurred during the nineteenth century,
it seems impossible in many instances. to recon
struct measures of their magnitude from the
data now available. The statistical analysis is
therefore limited chiefly to recent decades and
particularly to the inter-war years.

The major countries of emigration in the Far
East have been China, India, Pakistan, Japan
and Korea. The people who have migrated from
Indonesia, Malaya, Indochina, the Philippines
or other countries of the Far East are relatively
few. In the following passages the assessment
of emigration is limited to the five major emi
gration countries. Assessment even for those
countries is quite difficult because of the defi
ciencies in the basic statistics.

B. CHINA

1. Inter-continental- emigration
The recruitment of indentured Chinese la

bourers for work overseas began in the late
1840's, in spite of the prohibitions of emigra
tion from China which had been promulgated
repeatedly since 1718.5 The first streams of
emigrants were directed to Latin America. A
group of indentured labourers was sent to Cuba
in 1847 and subsequent shipments were dis
patched to CubaandPeru," Between 1847 and
1860, about 56,000 emigrants left China for
Cuba, but the mortality on the voyage was such
that only 48,000 arrived. Chinese migrants from
Macao to Cuba between 1860 and 1873 num
bered about 48,000, and from Macao to Peru be
tween 1857 and 1873, about 67,000. Deaths and
repatriations subsequently reduced these Chi
nese colonies to about 90,000 in Cuba and 45,000
in Peru during the early 1920's.

The next streams of Chinese emigrants over
seas consisted of contract labourers who went
to Hawaii from 1852 onwards, and of free
labourers who went to the continental United
States beginning in 1849 and to Canada begin
ning in the early 1860's. The emigrants to
Hawaii were sugar plantation workers, while
those to North America were gold hunters.
While many Chinese labourers worked in the
mines in areas along the western coast of North
America, many others were railway construc
tion workers, farm hands, servants, laundry
men etc.

5Chen, Chinese migrations, with special reference to
'(1)101' I'unrlitions (1923), pp. 4-5; MacNair, The ChiMa6
abroad (1933), p. 209.
. 6Ferenczi, International migrations (1929), Vol. I.,

pp. 155, 157,928; MacNair, op. cit., p. 210.
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The number of Chinese immigrants in Hawaii"
grew from 300 in 1852 to about 20,000 in 1886.
Opposition to the immigration of Chinese labour
ers was evident by 1875 and culminated in the
restriction and exclusion acts of 1885 to 1895.
By the Act of 29 April, 1902, the American
exclusion laws became applicable to the outlying
territories under the jurisdiction of the United
States. In consequence, the Chinese population
of Hawaii grew only slowly from 1886 onwards.
The census of 1900 showed about 26,000 Chinese
in Hawaii; the 1940 census about 29,000, of
whom all but 5,000 were born in Hawaii.

The stream of Chinese immigrants into Cali
fornia" began in 1849, when 900 arrived, and
grew rapidly during the next three decades.
Some 15,000 arrived in the first half of 1852
alone. From 1855 to 1867, the average annual
number of Chinese arrivals in the continental
United States was almost 5,000; from 1869 to
1883, the average was over 14,000 per year,
with a peak of 40,000 in 1882. After 1884, there
was an abrupt decline of Chinese arrivals due
to the restrictive laws of 1882 and 1884. In 1894,
a convention was adopted barring further immi
gration of Chinese labourers into the United
States. The Chinese population of the United
States reached a maximum of about 107,000 in
1890 and declined sharply thereafter because it
consisted preponderantly of males. Less than
62,000 remained by 1920, but natural increase
brought the total above 77,000 by 1940.

The incentive to Chinese immigration into
Canada? was supplied by the discoveries of gold
in that country, between 1858 and 1864. The
placer beds of the shallow gold fields were
shortly exhausted, leaving many Chinese work
ers to be employed on the farms, in the coal
mines, in public works and in the salmon-can
ning industry. By 1881, there were some 4,000
Chinese in the Province of British Columbia,
according to the census of that year. During the
four fiscal years 1881 to 1884, nearly 16,000
Chinese arrived in that province either from the
United States or direct from China. The influx
continued at a slower rate until the period of
the First World War. From 1886 to 1924, a total
of about 90,000 Chinese entered Canada, but
the great majority remained there only tem
porarily, as witnessed by the fact that in 1922
Canada had fewer than 12,000 Chinese resi-

'See MacNair, op. cit., pp. 84-86, 220; Burrows, H awai
ian Americans (1947), p, 5.

8Ferenczi, op. cit., Vol. I, pp. 156, 381-389; MacNair,
op. cit., p. 175.

9Campbell, Chinese coolie emigration to countries with
in the British Empire (1923), pp. 36-56; Ferenzci, op.
cit., Vol. I, p. 155.



dents. The Chinese Immigration Act of 1923,
allowing only Chinese merchants and students
to enter Canada thenceforth, brought the move
ment practically to a close.

Chinese migration to Mexico'? first became
important in 1909. About 28,000 Chinese arri
vals were recorded between 1909 and 1924.
Most of these were transients who used Mexico
as a stepping-stone on their way to other coun
tries. In 1922, only 3,000 Chinese remained in
Mexico.

Chinese emigration to Australia'! began as
early as the 1850's, but never grew very large.
During the 1850's, a steady traffic brought in
a small number of contract labourers from
China each year for gold mining and other
development projects. The number of arrivals
reached over 6,000 in 1860, and continued on a
modest level through the 1870's. The immigra
tion was chiefly temporary. In 1881 Australia
had a Chinese population of less than 29,000,
practically all males. In the meantime, immi
gration legislation became more restrictive. By
1887, laws restricting the immigration of Chi
nese were in force in all the colonies of Australia.
The Commonwealth Immigration Act of 1901
practically ended the immigration of all non
white peoples. The maximum number of Chinese
immigrants resident in Australia was recorded
in 1891, when there was a Chinese population
of about 36,000. The immigration of Chinese to
New Zealand was numerically insignificant.P

Two other inter-continental movements from
China are worth mentioning because of the large
numbers of migrants involved, though they
were of only very brief duration. One was the
shipment of more than 178,000 recruited
Chinese contract labourers to the Transvaal,
South Africa, between 1904 and 1910, chiefly
to work in the gold mines. These labourers were
repatriated practically without exception at the
completion of the contract.is The other was the
recruitment of Chinese labourers for war-work
in France during the First World War. Nearly
37,000 of them were in the employ of French
authorities and about 100,000 served the British
armies in France. Practically all the Chinese
in France were repatriated at the end of hos
tilities.>'

10Ferenczi, op. cit., Vol. I, p. 155; MacNair, op. cit., p.
93.

l1Ferenczi, op, cit., Vol. I, pp. 157-158, 928, 944.
12Mukerjee, Le migrazioni asiatiche (1936), p. 44;

MacNair, op, cit., p. 73.
13Chen, Chinese migrations, with special reference to

labor conditions (1923), p. 131.
»tus; p. 118.
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2. Emigration to other countries in the Far East

The principal destinations of Chinese emi
grants within the Far Eastern regions, since
the middle of the nineteenth century, have been
Malaya, Indonesia, Thailand, Indochina and the
Philippines. The emigrants to these areas, dur
ing the nineteenth century and the first quarter
of the twentieth, like the emigrants to other
continents, were primarily gangs of contract
labourers or peasants, and large numbers of
them returned to China after more or less short
periods."

In addition to these main streams of intra
regional emigration, some Chinese farmers and
a small number of merchants and railroad work
ers went to Russian Far East during the latter
part of the nineteenth century. When the Rus
sian census of 1897 was taken, 50,000 Chinese
nationals were enumerated in that area. Most
of them became successful farmers. Further Chi
nese emigration to that area occurred in subse
quent years. The Russian census of 1926 showed
92,000 Chinese in the USSR, most of them in
the Far Eastern territory. No sizable Chinese
immigration to the Soviet Far East seems to
have occurred since the 1930's.16

The deficiencies in Chinese statistics make it
virtually impossible to present a coherent ac
count of the numbers involved in these move
ments during the period prior to the First World
War. Data on the numbers of Chinese living in
various countries of the Far East at various
dates just before the First World War, however,
give some indication of the movements which
had occurred prior to that time. There were
about 917,000 Chinese in Malaya in 1911.
563,000 in Indonesia in 1905. and some 230.000
in Indochina in 1910,17 For the Philippines and
Thailand, various conflicting estimates of the
numbers of Chinese in years prior to the First
World War are available. For example, a figure
of 40,000 Chinese in the Philippines in 1903
has been mentioned by different authorities,
sometimes as the number of Chinese who were

15Purcell, The Chinese in south-east Asia (1951), pp,
60, 105-106, 209, 305-324, 458-496, 670-571; Ferenczi,
op, cit. (1929), Vol. I., pp. 140-150.

16Mandel, The Soviet Far East and Central Asia
(1944), p. 26; Lorimer, The population of the Soviet
Union: historll and prospects (1946), p. 64; Kulischer,
Kriegs -und Wanderzilge (1932), p. 190; Kulischer,
Europe on the move (1948), pp. 86, 112; Obolensky
Ossinsky, "Emigration from and immigration into
Russia", International Migrations, Vol. II (1931), pp.
665-580.

17British Malaya, Malayan statistics, 19!8, p, 6; Indo
nesia. Central Bureau of Statistics, Statistical pocket
book of Indonesia (1941), p, 6; MacNair, The Chine.e
Abroad (1933), p. 49.



employed in "industry" only and sometimes as
the total number of Chinese in that country.P
For Thailand even the lowest estimate of the
number of Chinese-700,000 between 1904 and
190919-was far above the census figures for
more recent years.

The migrations from China since the First
World War are depicted fairly well in the sta
tistics of the countries to which the Chinese
went. These data indicate that the flow and ebb
of Chinese migrants during the inter-war years
generally followed business booms and depres
sions in the receiving countries. In the 1930's,
most of the receiving countries adopted restric
tive measures for immigrants. From 1938 to the
end of the Second World War, Chinese ports
were in Japanese hands. The war years also
brought political instability, serious economic
disruption and a lack of transportation facilities
to the receiving countries. All these conditions at
home or abroad reduced the Chinese overseas
migratory movements to a negligible number.
Post-war movements from China have not been
the spontaneous movements of numerous mi
grants seeking a better economic life abroad.
Rather, they have consisted largely of former
residents of the receiving countries revisiting
their homes or travelling on business. In recent
years, practically all the receiving countries of
the Far East have imposed restrictive measures
on Chinese immigration.20

The chief area of destination of emigrants
from China in the Far East has been Malaya.
Malayan census data and migration statistics
indicate that there was an average annual net
migration from China to Malaya in the neigh
bourhood of 50,000 between 1921 and 1931, and
of half as many between 1931 and 1941. After

18For figures and discussions, see Chen, op. cit., p.
106 ff. and Purcell, op, cit., pp. 571-573.

19See Thompson, Siam: An account of the country and
the people (1910), p. 29, cited in MacNair, op. cit., p. 47.

2°In post-war Indochina, the entry of Chinese was de
ferred until the end of 1946, when a new regulation
permitted the entry of those Chinese who were either
former residents of Indochina but had returned to China
in or after 1939, or former residents of Indochina who
had returned to China in 1937 for the purpose of war
work and bore certificates to that effect. Immigration to
the Soviet Far East is subject to the issuance of a visa.
In Thailand, a quota system was established in 1947 for
all countries, that for China being 10,000 persons per
year. Subsequently this quota was reduced to 400 per
year. In post-war Burma, the entry of Chinese has been
prohibited with the exception of a quota of 2,000 Chinese
repatriates per year. In the Philippines, the entry of
Chinese (except teachers, students, business men and
travellers) was prohibited before 1941. Since 1941, there
has been a quota of 500 Chinese per year. Chinese going
to Japan do not require passports, but they do not migrate
in any large numbers to that country because of other
laws which make it unprofitable for them to do so.
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the Second World War there was a small net
movement in the opposite direction. Between
1946 and 1949, the number of Chinese moving
from Malaya to Hong Kong and China was
larger by an annual average of 13,000 than the
movement from China to Malaya.s! The large
employment opportunities and attractive wages
accompanying the expansion of plantation agri
culture and tin mining in Malaya, combined
with the free immigration of all races, which
lasted through 1929, were strong inducements
to the Chinese migrants. These inducements
were accentuated by the precarious condition
of agriculture and the lack of other economic
opportunities in China.22

The average migration figures for the decade
1931-1941 mask offsetting currents in different
years of the decade. From 1931 to 1933, the
number of Chinese returning from Malaya ex
ceeded the number of Chinese migrants moving
into Malaya. The surplus of returning migrants
was 113,000 in 1931, 98,000 in 1932 and 31,000
in 1933. This return flow was due to widespread
unemployment as a result of the world trade
depression, which started in 1929 and was felt
to such an extent in Malaya from 1930 to 1932
that the Malayan Government repatriated large
numbers. of Chinese. In the meantime, an Im
migration Restriction Ordinance became effec
tive in Malaya in August 1930. Under that or
dinance, monthly quotas of immigrant workers,
ranging from 500 to 6,000, depending on the eco
nomic needs of the country, were set for quart
erly or longer periods from 1931 to 1941. On 1
April 1933, the Immigration Restriction Ordi
nance was replaced by the Aliens Ordinance,
under which newly-arrived immigrants were
given landing permits. No restriction was
placed on the immigration of women and chil
dren until 1938.

The gradual improvement in trade in Malaya
after late 1933 and the increase in the produc
tion of rubber and wage rates in 1937 led to in
creased quotas for Chinese that ranged from
3,000 or 4,000 to 6,000 per month from July
1934 to the end of 1937. These larger quotas
were reflected in migration figures. The net
emigration of Chinese to Malaya was 62,000 in
1934, 91,000 in 1935, 76,000 in 1936 and 181,000
in 1937.

21Purcell, op. cit. (1951), p. 206; Malayan Union, An.
nual report on the Malayan Union for 19;"6,' 19;"7; Fed
eration of Malaya, A report on the 19;"7 census of popula
tion, and Annual report on the Federation of Malaya,
19;"8; 19;"9.

22Purcell, op, cit., chapters III and IV; Skinner, The
Chinese in south-east Asia.



Under the Aliens Ordinance of 1933, whereby
women were admitted free of quota restrictions
until 1938, the net emigration of women to
Malaya during the five years 1934-1938 was
over 190,000 (deck passengers), or an average
of about 40,000 per year. They were mostly
Cantonese peasant women, ranging in age from
18 to 40 years. An annual net inflow of this size
is comparable to that between 1921 and 1931
the heyday of Chinese emigration to Malaya
when about 50,000 net emigrants per year were
recorded.

From 1938 onwards, the Malayan Govern
ment followed a policy of progressive reduction
of the monthly immigration quota for Chinese.
At that time Chinese ports were one after an
other falling into Japanese hands. Largely be
cause of those developments, the net number
of Chinese immigrants to Malaya fell from
53,000 in 1938 to 14,000 in 1939, 3,000 in 1940
and 7,000 in 1941.23

The war years (1942 to 1945) in Malaya
were marked by political instability, serious eco
nomic disruption, food shortage and a lack of
transportation facilities. These reduced the over
seas movements to a negligible size. Since the
end of the Second World War the Malayan pol
icy of progressive restriction of immigration on
a selective basis, in which both economic and
political considerations play an important part,
has been reinstated. The present migration cur
rents between China and Malaya consist largely
of former residents in Malaya who are revisit
ing their homes or travelling on business. This
is shown by the fact that although the number
of Chinese arrivals in Malaya was 38,000 in
1948 and 96,000 in 1949, the total number of
entry permits issued by Malayan authorities to
new immigrants of all races was only 7,128 in
1948 and 1,427 in 1949.

Chinese emigration to other Far Eastern
countries has been smaller than that to Malaya.
The movement of Chinese to Indonesia was re
duced from a level of tens of thousands per year
prior to the great depression to several thousand
per year after 1934, when a quota system was
established in that country.

In Thailand, between the censuses of 1919
and 1929, the Chinese immigrant population in
creased by 185,000, or about 17,000 per year.
The increase between 1929 and 1937 amounted
to 79,000, or about 10,000 per year. These fig
ures understate, perhaps very greatly, the vol
ume of Chinese emigration to Thailand during
the interval, since the resident Chinese popula-

23Thefigure for 1941 covered only the first ten months.
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tion was constantly depleted by deaths. From
1937 to 1941, there was a recorded net immi
gration of 35,000 Chinese at the port of Bang
kok, and some Chinese were among a net influx
of 66,000 people across the southern border
from Malaya. For the period of the Second
World War (1941-1945), the data on Chinese
immigration are limited to movements through
the port of Bangkok, but they indicate that the
immigration of Chinese was numerically unim
portant. Revival of large-scale Chinese immi
gration in the post-war years has not occurred
because of a severe quota restriction.

In Indochina the net number of Chinese im
migrants averaged 25,000 a year between 1926
and 1929,but during the economic depression,
between 1930 and 1934, there was an average
net departure of over 1,000 Chinese a year.
Subsequently, the gradual revival of trade and
business conditions, combined with the outbreak
of the Sino-Japanese war, produced a net immi
gration of Chinese which averaged 16,000 annu
ally in the period 1935-1936 and 43,000 between
1937 and 1939. The net departure of nearly
10,000 Chinese a year in the period 1940-1941
reflected the call by the Chinese Government to
the Chinese abroad to return for war-work and
the moving of the Japanese front to the terri
tory of Indochina." From 1942 to 1945, little
migration to or from Indochina was recorded.
In the post-war period 1946 to 1948, there was,
however, an average net immigration of nearly
20,000 Chinese annually."

Chinese emigration during the recent decades
to other countries, such as the Philippines,
Burma, British North Borneo and Sarawak, has
been much smaller, although the Chinese ethnic
groups surviving from earlier migrations to
some of these countries constitute considerable
proportions of their populations. For instance,
the number of Chinese in North Borneo was
officially estimated at 70,000 in 1947, represent
ing about 20 per cent of the total population.
The number of Chinese in Sarawak was esti
mated at over 140,000 in 1947, or 26 per cent
of the total population.

3. Demographic importance of Chinese emi
gration

The scraps of statistical evidence which
have been reviewed here are sufficient to show
that the number of Chinese who have emigrated

24International Labour Office, Yearbook of labour sta
tistics, 1945-1946, p. 238; 1947-1948, p. 282.

25Indochina, Service de la statistique generale, An
nuaire statistique de l'lndochine, 1943-1946, p. 32;
1947-1948, pp. 29-30.



since the 1840's runs to many millions. Well
over one million must have gone to destinations
outside Asia, and many times that number mi
grated to other countries in the Far East. The
net demographic effect of the emigration, how
ever, was much smaller than the number of emi
grants might imply, for very many of the mi
grants were labourers engaged on contracts for
specified periods of time, who returned to China
after they had served their terms. The sex ratio
even among those who remained in the countries
of immigration was so extremely unbalanced
that they had little opportunity to reproduce.
These factors limited the demographic influence
of the inter-continental emigrations. Perhaps
only 300,000 or 400,000 Chinese are now living
in the areas of immigration outside Asia. The
number of Chinese in Asiatic countries other
than China around 1940 has been estimated at
approximately 8.1 millions." This represented
less than 2 per cent of China's estimated 460
million population within the country. So far
as any effect of emigration on the growth of
population in China is concerned, it can be dis
missed as negligible.

The economic importance to China of this
emigration may well have been disproportionate
to its volume. The remittances which the emi
grant workers made to their dependents in the
homeland while they were abroad were undoubt
edly an important item in China's international
finances. Nor should the cultural importance
of the movement be underemphasized."

C. INDIA AND PAKISTAN

1. Inter-continental emigration
The main currents of inter-continental emi

gration from the present area of India and
Pakistan" during the nineteenth century were
directed to the island of Mauritius in the Indian
Ocean, to South Africa, to Fiji, and to Trinidad
and British Guiana in America. Smaller num
bers of Indians were sent also to Australia,"
to Jamaica in the West Indies and to the French

26China, Directorate of Statistics. Statistical yearbook
of China 1948, pp. 427-429.

27A somewhat fuller discussion of these problems is
offered in the Population chapters of United Nations
Economic Survey of Asia and the Far East 1948 and 1950.

28For convenience, the area now occupied by Pakistan
and the Indian Union is called "India" and its emigrants
"Indians" in the following passages where movements
prior to the partition are discussed.

29The only direct movement of Indian contract labour
ers to Australia took place in the period 1837-1838. In
1839, there were 1,283 Indian indentured labourers
there. After 1839, few Indians entered Australia. See
Australia, Commonwealth Bureau of Census and Statis
tics. Official yearbook of the Commonwealth of Australia,
1925, p. 961.

colonies of Martinique, Guadeloupe, and Re
union Island." The Indian migrants to all these
areas, like the Chinese inter-continental emi
grants, were chiefly contract labourers.

Of the major streams of emigrants, the earl
iest was the one to Mauritius, which began dur
ing the 1830's and continued on a large scale
through the remainder of the nineteenth and
the early twentieth centuries. Indian migration
to the British West Indies and Guiana became
important in the 1840's, and to South Africa in
the 1860's. The first shipment of Indian labour
ers to Fiji arrived in 1879.

During the whole period when the system of
indenture and its variants operated (roughly
from 1830 to 1920), some 450,000 Indians went
to Mauritius, over 200,000 to British Guiana

s and about 150,000 to Trinidad. The recorded
number of Indian arrivals in Fiji from 1881 to
1923 was nearly 63,000. The movement to South
Africa also was large, as indicated by the fact
that Natal had a population of about 130,000
Indians in 1910.31

The total volume of inter-continental emigra
tion from India throughout the period 1842
1916 fluctuated between 50,000 and 170,000 per
five-year period, with the peak between 1857
and 1861. In 1858, 46,000 Indians emigrated to
other continents." The volume declined rapidly
after 1916 and has been negligible since the
early 1920's as a result of the controls set up
both by the Indian Goverment and the govern
ments of the receiving countries." As time went
on, the Indian Government became increasingly
aware of the exploitation of the Indian inden
tured labourers abroad. A national policy aim
ing at the abolition of the system of indenture
was followed during the years 1908-1922. Dur
ing that period, British Guiana, Trinidad, Natal,
Mauritius and all other receiving countries abol
ished the system." In 1922, to protect Indian
emigrants, the Indian Government passed an
Emigration Act which prohibited the recruit
ment by foreign agents of unskilled labourers

30Mukerjee, op, cit. (1936), pp. 23-25, 43. In a measure
both Fiji and Mauritius have served as way-stations for
Indian migration to other countries.

31M ukerjee, op, cit. pp. 41-44, 104-106, 118-119; Good
rich, "Indenture" (1932); Union of South Africa, Offi
cial yearbook 1938, p. 1039.

32Ferenczi, op, cit. (1929), Vol. L, pp. 904-905.
33From 1920 to 1934, Indian inter-continental emigra

tion dropped to less than 1,000 persons per year on the
average. Most of these were presumably either former
Indian residents abroad re-emigrating from India after
a visit there, or persons emigrating to join their family
members abroad. Ferenczi, op. cit., p. 905; International
Labour Office, Yearbook of labour statistics, 1938, pp.
229-230; 1947-48, p, 282.

34Mukerjee, op. cit., p. 43.
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from India except to countries and under con
ditions specified by the Governor-General and
only after approval by both Chambers of the
Legislature. That Act halted the inter-contin
ental movements of unskilled labourers from
India."

2. Emigration to other countries in the Far East
Even before the First World War, when the

inter-continental emigration from India was
in full swing, it was surpassed in importance
by the migration of Indians to other countries
in the Far East. The principal destinations of
these continental emigrants were Burma,
Ceylon and Malaya. That Indian emigration to
those countries had achieved a considerable
magnitude by the outbreak of the First World
War is indicated by the fact that in 1911 there
were 494,000 Indian immigrants living in
Burma, 474,000 in Ceylon and 267,000 persons
of Indian stock (migrants and their descend
ants) in Malaya."

Continental emigration continued to increase
during the 1920's, after Indian emigration to
countries outside Asia had practically ceased.
Its magnitude during the period 1921 to 1937 is
represented by Davis' estimates, shown in Table
I, of the total emigration from India, since the
inter-continental movement after 1921 was very
small.

TABLE 1. MIGRATION TO AND FROM INDIA,
1921-1937&

(in thousands)

Net emigra-
tion (-)

OT net
Returned return

Period Emigrants migrants migration (+)

1921-1925 2,762 2,216 -547
1926-1930 3,298 2,857 -441
1931-1935 1,940 2,093 +162
1936-1937 815 755 - 59

&Figures are estimates presented by Davis in The pop
ulation of India and Pakistan (1951), p. 99.

The net balance of emigration from 1921 to
1937 was somewhat less than one million, for
although nearly 9 million emigrants left India,
most of them returned. The period of maximum
emigration was during the 1920's, especially
from 1923 to 1929, when the general prosperity
of the export trades in Burma, Malaya and
Ceylon vouchsafed a steady, high demand for
labour. Improvements in the working and living
conditions of the emigrant workers and their
families in the receiving countries, as required

35India, Census of India, 1931, Vol. I, Part 1, pp, 67-70;
Shirras, "Indian migration" (1931).

J6India, Census of India, 1911, Vol. I, Part I, p. 98;
Vol. IX, Part I, p. 81; British Malaya, Malayan statis
tics (1928), p, 6.
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by India's Emigration Act of 1922, also at
tracted new Indian migrants. Some 80 per cent
of those who emigrated between 1921 and 1931
returned to India, most of them after only a
short stay abroad, for the out-migration was
chiefly for seasonal work. Because the receiving
countries were near to India, the demand for
Indian labour could be met on a seasonal basis.

During the 1930's, as the world-wide eco
nomic recession limited the markets for the raw
materials produced in the immigration countries
of the Far East, Indian emigration to other
parts of the Far East declined. The estimated
annual average number of continental emi
grants between 1931 and 1937 was slightly over
half the average for the preceding decade. Dur
ing the period 1931-1935, the number of earlier
emigrants returning to India slightly exceeded
the number of departures; thereafter the return
migration dropped to a near balance with the
outward flow.

For the years after 1937, no figures compar
able with Davis' estimates are available. The
Indian emigration statistics do not give a reli
able indication of the trend, as evidenced by the
fact that the recorded number of Indian nat
ionals emigrating between 1931 and 1937 was
hardly more than one-tenth of the total esti
mated by Davis for that period. The data col
lected in the countries of immigration suggest,
however, that the outward movement continued
on a moderate scale during the late 1930's and
early 1940's, being offset by a return migration
of similar magnitude. During the post-war per
iod, movements from India to the immigration
countries in the Far East have been small, with
the exception of those to Ceylon. The size of the
return flow to India has generally been com
parable to that of the outward movement, thus
leaving little net emigration from India. As in
the case of the post-war movements from China,
most of the Indian migrants are former emi
grants returning to their homeland or going
abroad for a short period. In recent years.. all
the principal countries receiving Indian immi
grationhave adopted measures restricting its
volume."

J7In July 1941, Indian emigration to Burma was re
stricted by. an agreement between the Governments of
India and Burma designed to prevent the Indian immi
grants, who could not identify themselves with the inter
ests of Burma, from entering into undue competition
with the Burmese. A similar agreement has also been
reached in recent years with the Government of Ceylon.
In the case of Malaya, the post-war practice is that
Indian migrants are required to apply for entry permits,
which are granted only if the applicants can produce a
guarantee satisfactory to the Controller of Immigration
in Malaya that work is available for them in the receiv
ing country.



The migration statistics of Burma indicate
that Indian migrants to that country averaged
almost 400,000 per year during the 1920's and
over 300,000 per year during the 1930's; whereas
the average annual number of Indians return
ing from Burma was over 300,000 in both per
iods. During the Second World War period, a
considerable number of Indians fled from
Burma to India. In the post-war years, the
movements between India and Burma have been
mainly those of war-time displaced persons be
ing repatriated. There have been few new emi
grants from India to Burma since the war.

The number of Indians moving to Ceylon
from 1932 to 1940 amounted to between 100,000
and 200,000 annually, a number which was
generally comparable to that of returning
Indian migrants from Ceylon. During the war
years of 1941 to 1945, Indian emigration to
Ceylon fluctuated between wide margins, rang
ing from 70,000 to 330,000 per year, while
the return flow remained in line with the pre
war volume." In the post-war years, the num
bers of Indians moving to Ceylon have been
recorded at 296,000 in 1946, 221,000 in 1947
and 206,000 in 1948. The recorded numbers of
returning Indians from Ceylon for those three
years were 219,000, 203,000 and 187,000 respec
tively.

Indian migrants to Malaya averaged about
90,000 a year during the 1920's and 60,000 dur
ing the 1930's, while the annual averages of
migrants returning from Malaya were 60,000
and 70,000 respectively. The figures for the
1930's indicate that the number of returning
migrants from Malaya was generally larger
than that of the migrants who went there. Dur
ing the war years, the hostile treatment of
Indians in Malaya under Japanese occupation
dislodged many Indian settlers. Hence in the
following years, from 1946 to 1949, more
Indians returned to India from Malaya than
arrived. The Malayan statistics Dhow that dur
ing those four years 138,000 Indians returned
to India and a smaller number of Indians en
tered Malaya. Indian emigration during recent
decades to other countries, such as Thailand,
Indochina and Indonesia, has been very small.

The partition of the former territory of India
between Pakistan and the Indian Union, which
was effected in August 1947, gave rise to a
large exchange of minorities between the two
new countries. This exchange ranks among the
largest international population movements of
recent times. although it was not a migration

38Ceylon, Department of Census and Statistics, Statis
tical abstract of Ceylon, 1949, pp. 4, 50.
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in the normal sense. The movement started be
fore partition, for people were moving in an
ticipation of it. In 1949 and 1950, the greatest
part of the movement was from East Bengal
(Pakistan area) to the Indian territories. The
cause of this exchange of population was both
religious and political. Before the decision in
favor of partition, religion had not been a cause
of large migrations in India. That decision
touched off religious agitations which prepared
the ground for social unrest and violence. Statis
tical information on the volume 'of the popul
ation movement is incomplete. Up to November
1949, official Indian and Pakistani sources put
the number of partition refugees at 7 million in
each country. But the movement from East
Bengal has continued up to the present and may
go on for some time to come.

This mass movement has involved severe
hardship and resulted in heavy loss of life and
property, and in great damage to crops and
industries. During the past three years, in spite
of the large relief expenditures by the govern
ments, resettlement and rehabilitation of the
refugees have not been completed."

3. Demographic importance and characteristics
of Indian emigration

It has been estimated that during the period
of more than 100 years from 1834 to 1937, about
30 million Indians emigrated to other countries,
and about 24 million returned to India, leaving
a net emigration of some 6 million." The demo
graphic effect of this migration, as measured
by the number of Indians living abroad at the
end of the period, was limited, perhaps even
more than in the case of Chinese emigration
by the fact that most of the migrants were men
who had little opportunity to reproduce in the
areas of immigration. The number of Indians
living outside India and Pakistan has recently
been estimated at about 4 million. These consti
tute hardly 1 per cent of the present population
of India and Pakistan." Clearly the influence
of the movement on the demographic develop
ment of the homeland has been all but negligible.

Only fragmentary statistics on the character
istics of Indian emigrants are available, cover
ing the period since 1923. A classification by

39United Nations, Official records of the fourth session
of the General Assembly, Third Committee, pp. 144, 146;
Schechtman, Population transfers in Asia (1949), p. 19;
International Labour Office, "Rehabilitation and Re
settlement of displaced persons in the Indian Union"
(1950), pp. 411-426.

4oDavis, op. cit. (1951), p. 99.
41The Times of India Press, The Indian and Pakistan

Yearbook and Who's Who, 1948, p. 1091; The Economist,
London, 22 October 1949, p. 879.



sex is given in the official statistics on continen
tal emigration of Indian nationals from 1923 to
1947, with a further distinction between per
sons under and over 15 years of age for the
years 1928 to 1947. As indicated previously,
these data fall far short of covering all Indian
emigration during the years to which they re
fer. However, to the extent that they can be
taken as representative of the sex and age
composition of the migrants, they confirm the
fact that the movement has been very largely
one of adult males migrating without families.

During the years 1923 to 1939, the sex ratio
among the recorded continental emigrants was
on the average, slightly over 500 females per
1,000 males" (see Table II).

TABLE II. RECORDED CONTINENTAL EMIGRATION&
OF NATIONALS FROM INDIA BY SEX, 1923-1947b

Femalu per
Year Male. Female. 1000 male.a

1923-1947 1,086,537 516,214 475
1923-1939 945,051 511,742 541

1923 53,188 25,119 472
1924 93,268 55,562 596
1925 102,000 52,873 518
1926 148,712 66,093 444
1927 143,5911 78,379 646
1928 66,066 44,657 676
1929 88,795 47,818 539
1930 55,025 28,592 520
1931 20,407 12,364 606
1932 13,469 7,576 562
1933 7,573 3,666 484
1934 71,846 48,762 679
1935 15,743 8,144 517
1936 6,775 3,302 487
1937 39,900 21,712 544
1938 9,299 4,499 484
1939 9,391 2,624 279

1940-1947 141,486 4,472 32
1940 14,515 414 29
1941 13,300 463 35
1942 11,037 343 31
1943 17,736 629 35
1944 22,978 872 38
1945 20,426 698 34
1946 21,052 603 29
1947 20,442 450 22

&Including a very small number of inter-continental
emigrants.

bSources: Special communications to the United Na
tions Secretariat from the Government of India; Feren
czi, op. cit., Vol. I, (1929), p. 903.

42It is interesting to note that the data do not support
the hypothesis that the proportion of men among the
emigrants tends to rise in periods of heavy emigration
when the demand for labour in the receiving countries
is expanding. The average sex ratio showed a larger pro
portion of females in years when emigration was large
than in those when it was small. The average for the
heavy-emigration years 1924-1929 and 1934 was 552 fe
males per 1000 males; for the light-emigration years
1931-1933,1935-1936 and 1938-1939, it was 510. No great
importance can be attached to this comparison in view of
j-he limitations of the data.
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The data by age groups for the years 1928
to 1939 indicate that approximately one-half
of the emigrants were males 15 years old and
over, about one-fourth were females 15 years
old and over, and one-fourth children under 15
(see Table III). After 1939, the statistics imply
that the numbers of women and children emi
grating abruptly dropped very low, while emi
gration of adult males continued at a level
roughly comparable to that of the 1930's. This
change in the composition of the emigrant
groups was not explained in the source of the
statistics; it may be only a result of the
restricted coverage of the data.

Not only the demographic composition of the
Indian emigrants, but also their tendency to
form separate communities in the countries of
immigration has limited the importance of
their movement. Had they been better inte
grated into the life of the receiving countries,
larger numbers of them might have remained
permanently abroad, and their inft.uence on the
social and economic as well as the demographic
development, both of the home country and
of the immigration countries, might have been
more important.

D. JAPAN

1. Inter-continental emigration
Emigration of Japanese indentured workers

to work overseas began after 1885, when Japan
legalized the emigration of its nationals. The
main streams of Japanese inter-continental mi
gration were two, one to Hawaii, the United
States and Canada, the other to Peru and
Brazil.

The early Japanese emigrants to Hawaii?
were indentured labourers going to work on
the sugar plantations. Beween 1885 and 1894,
approximately 30,000 such Japanese workers
entered Hawaii. In 1898, 10,000 Japanese went
to Hawaii. In the following year this number
was more than doubled. However, in 1900 the
number fell below 2,000 as a result of the
adoption of the United States law forbidding
the immigration of indentured workers to
Hawaii, which had been annexed to the United
States in 1897. The period 1901-1907 witnessed
a great inft.ux to Hawaii of non-indentured Jap
anese workers, as the annual immigration of
Japanese frequently reached 10,000 to 20,000.44

It was in 1907 that Japan voluntarily limited
the number of its emigrant labourers, in accord-

43Ishii, Population pressure and economic life in Japan
(1937) , p, 194; Ferenczi, op. cit. (1929), Vol. I, p. 164.

44Japan, Department of Overseas Affairs, "Japanese
overseas" (1941), p. 348.



TABLE III. RECORDED CONTINENTAL EMIGRATION& OF NATIONALS FROM INDIA BY SEX AND AGE,
1928-1947b

Number PerctJnta,ge

S.", and Au' 19!8-1947 19!8-1939 1940-1947 1918-1947 1918-19~9 1940-1947

All ages
Total 783,963 638,005 1J,.5,958 100.0 100.0 100.0

Male 545,775 404,289 141,486 69.6 63.4 96.9
Female 238,188 233,716 4,472 30.4 36.6 3.1

Adults aged 15
and over
Total 604,547 464,118 140,429 77.1 72.7 96.2
Male 450,368 312,916 137,452 57.4 49.0 94.2
Female 154,179 151,202 2,977 19.7 23.7 2.0

Children aged
under 15
Total 179,416 173,887 5,529 22.9 27.3 3.8
Male ·Ift· 95,407 91,373 4,034 12.2 14.3 2.8
Female 84,009 82,514 1,495 10.7 13.0 1.0

&Including a very small number of intercontinental emigrants.
bSources: Special communication to the United Nations Secretariat from the Government of India;

Ferenczi, op, cit. (1929), Vol. I, p. 903.

ance with the "Gentlemen's Agreement". Most
of the indentured Japanese labourers who went
to Hawaii returned to Japan upon the expira
tion of their term. The small number who re
mained either started their own businesses with
their savings or entered other occupations in
the free labour market. Some of this group re
migrated from Hawaii to the continental United
States. The Japanese population of Hawaii, ac
cording to census reports, was 80,000 in 1910,
109,000 in 1920, 140,000 in 1930 and 158,000
in 1940.

Japanese emigration to the continental
United States" also started after 1885. The
Japanese migrants to that country were not
indentured workers but common labourers who
engaged chiefly in farming in southern Cali
fornia and other areas. Japanese statistics show
that the total number of Japanese who left for
the United States amounted to nearly 197,000
between 1885 and 1924, while according to
United States statistics a total of 271,000 Jap
anese arrived between 1886 and 1924. The dis
crepancy between the figures has been attrib
uted to indirect Japanese migration to the

.United States by way of Hawaii. There was
also a considerable return movement to Japan
before the "Gentlemen's Agreement" of 1907.
But during the period 1908 to 1924, 114,000
Japanese returned from the United States and
only 69,000 left for the United States. After

45Ichihashi, "International migration of the Japanese"
(1931), p. 621; Ferenczi, op. cit., Vol. I, pp. 266-273;
Grunfeld, Die japanische Auswanderung (1913), p. 46;
Japan, Department of Overseas Affairs, "Japanese
o rerseas" (1941), p. 348.
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1924, the Immigration Law of 1924 of the
United States put an end to the influx of
Japanese migrant workers into that country.
The Japanese population in the United States,
according to the census reports, was 72,000 in
1910, 111,000 in 1920, 139,000 in 1930 and
127,000 in 1940.

Japanese emigration to Canada" was much
smaller than to Hawaii or the United States,
although it started at approximately the same
time. According to Japanese statistics, 30,000
Japanese left for Canada between 1891 and
1924. It appears that few of the Japanese in
Canada settled permanently; most of them
stayed for some time and re-migrated. Between
1919 and 1924, Japanese re-migration from
Canada was larger than Japanese immigration.
An agreement in 1908 between Canada and
Japan provided that from then on no more
than 400 Japanese labourers should enter Can
ada in anyone year. The Japanese population
in Canada numbered, according to Canadian
census reports, 9,000 in 1911, 16,000 in 1921
and 23,000 in 1931 and 1941.

The stream of Japanese emigration to Latin
America began later than that to Hawaii and
North America, and for many years it
amounted to hardly more than a trickle." In

46Ichihashi, op. cit., p. 621; Ferenczi, op, cit., Vol I, p.
162.

47Norman and Gerbi. The Japanese in South America:
an introductory survey, with special reference to Peru
(1943), pp. 6-9; Ichihashi, op. cit., pp. 621,630; Japan,
Department of Overseas Affairs, "Japanese overseas"
(1941), pp. 349-352; Ishii, Population pressure and eco
nomic life in Japan (1937), p. 194; Foreign Affairs Asso
ciation of Japan, The Japanese yearbook (1930), p. 45.



1899, a shipment of 790 Japanese indentured
labourers arrived in Peru for work on the sugar
plantations. Other shipments followed, but up
to 1924 very few of the migrants had taken up
permanent residence in Peru. A total of 21,000
Japanese entered the country from 1897 to
1924, but only 3,000 were living there in 1908,
and less than 1,000 in 1924. The migration of
Japanese to Brazil during that period was also
rather small. It began with the dispatch of
1,000 workers from Japan in 1908 to work on
Brazilian coffee plantations. By 1924, some
24,000 Japanese had gone to Brazil.

After the migration of Japanese to Hawaii,
the United States and Canada had been cut
off by the restriction and exclusion laws, the
movement to Latin America increased greatly
in volume and changed significantly in char
acter." From 1924 onwards this migration was
a project carefully planned and financially sup
ported by the Japanese Government. It con
sisted chiefly in the movement of workers, to
gether with their families, for permanent
settlement. By far the largest number of mi
grants was directed to Brazil, but considerable
numbers went also to Peru.

With this new immigration, the number of
Japanese in Peru increased to 17,000 in 1930
and 20,000 in 1936. In the latter year, Peru
revised its immigration law, limiting the num
ber of Japanese residents to 16,000. As the
actual number already exceeded that limit, fur
ther immigration was prohibited.

The number of Japanese who emigrated to
Brazil between 1924 and 1937 was nearly
151,000. Most of these arrived before 1935;
after that date Japanese emigration to Brazil,
and with it all inter-continental emigration
from Japan, fell off rapidly as Japan became
concerned primarily with its programme of con
tinental expansion in Asia. By 1940, the size
of the Japanese population in Brazil had in
creased to 290,000.

2. Emigration to other countries in the Far East
The number of Japanese emigrants to other

countries in the Far East was small during the
first decades after the legalization of emigra
tion from Japan. The majority of the continen
tal emigrants during the latter part of the
nineteenth century were itinerant tradesmen
and fishermen going to China and Korea.w The
continental migration did not become impor
tant until the wars with China and Russia gave

48Norman and Gerbi, op. cit., pp. 47-49; Ichihashi, op.
cit., p, 621.

49Ichihashi, op. cit., pp. 618-620.
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Japan the beginnings of its Asiatic empire. For
mosa was acquired in 1895, and Korea, Kara
futo and the leased territory of Kwantung in
Manchuria were acquired in 1905. A steady
movement of Japanese to those territories, for
their administration and development, com
menced soon after their acquisition.

Initially that movement was not large.
Around 1910 there were about 146,000 Japa
nese in Korea, 26,000 in Karafuto, 20,000 in
Manchuria and 98,000 in Formosa.w The mi
grants were a highly selected group, having a
superior social and economic status in the gov
ernment and industries of the areas of immi
gration.

From 1920 onwards, the censuses of Japan
supplied data on the Japanese ift the outlying
areas of the empire while Japanese consular
reports covered those in Manchuria and other
parts of China. The figures for 1920 indicate
that during the decade of the First World War,
there was an increasing migration of Japanese
to what may be called the areas of Japanese
hegemony in Asia, including Manchuria and
other parts of China as well as the empire
territories. The total number of Japanese in
those areas rose from about 300,000 around
1910 to 849,000 in 1920. The latter number was
distributed as follows: 377,000 in Korea,
103,000 in Karafuto, 150,000 in Manchuria,
55,000 elsewhere in China and 164,000 in
Formosa."

The tempo of the movement continued to
accelerate during the inter-war period. The
number of Japanese in the areas of their hege
mony increased by more than 50 per cent dur
ing the 1920's, reaching a total of 1,321,000 by
1930.52 The increase during the next decade
was still larger ; in 1940, the Japanese civilian
population of these areas was 2,799,000-more
than twice the 1930 total for both civilian and
military personnel. Of the gain during the
1920's, more than four-fifths took place in the
empire territories of Korea, Karafuto and For
mosa, but the movement to Manchuria became
dominant after 1930. The decade 1930-1940,
which corresponded roughly to a period of Japa
nese domination of all Manchuria, including
the Province of Jehol, was marked by a rapid

50Japan, Bureau of Statistics, Resume statistique de
l'Empire du Japon, 1911, pp.27-29.

51Figures for 1920 include military personnel except
those for Manchuria and other parts of China. Japan,
Cabinet Bureau of Statistics, Final report on the 1930
census, pp. 35-36. Figures for Manchuria and other parts
of China from special communication of the Japanese
Government to the United Nations.

52Military personnel are included except for Manchuria
and other parts of China.
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TABLE IV. JAPANESE CIVILIAN RESIDENTS IN
CHINA PROPER AND MANCHURIA, 1920-1944"

'Source: Special communication to the United Nations
Secretariat from the Government of Japan. These figures
omit members of the Japanese armed forces and persons
attached thereto.

bFigures for 1920-1943 are as of 1 October of each
year; figure for 1944 is as of 1 April.

·Including the province of Jehol, the former Kwantung
leased Territory, and the South Manchuria Railway
Zone.

industrial development and expansion of stra
tegic installations there. Large numbers of
Koreans as well as Japanese migrated to Man
churia at that time. After the outbreak of the
war with China in 1937, a stream of Japanese,
both military and civilian, poured into other
parts of China, particularly the northern prov
inces. In consequence of these developments,
the number of Japanese civilians in Manchuria
and other parts of China increased nearly five
fold between 1930 and 1940, and reached
nearly 1,400,000 in the latter year (see Table
IV).

53Taeuber, "Migration and the population potential of
monsoon Asia (1947), p. 20.

54The available data on this emigration refer only to
the Philippines and Guam combined. A special communi
cation to the United Nations Secretariat from the Gov
ernment of Japan gives the following figures on emi
gration to these islands: 1912-1919, 11,052; 1920-1929,
15,116; 1930-1935, 8,828; 1940-1941, 973.

55Ichihashi, op. cit. (1931), p. 634.

grants engaged in government service, manu
facturing and mining occupations was still
higher. Notwithstanding the repeated efforts
of the Japanese Government to set up agricul
tural colonies abroad, the Japanese migrants ex
pected to better their economic fortunes and im
prove their social status through migration, and
they believed, for the most part, that agriculture
and manual labour offered little chance for
such advancement. Consequently, Japan's ex
ternal and inter-empire movements have never
been "the exodus of poverty-sticken peasants to
a life offering only subsistence on an agricultural
frontier"."

Other currents of Japanese emigration were
small. Japanese emigration to the Philippines
began in 1903, but the average annual number
for the period 1912 to 1941 was below 2,000.54

The emigrants to the Philippines were unusual
in that they were predominantly agriculturists.
That country is the only one in Asia where
Japanese immigrants have mostly taken up,
and remained in, agriculture.

Japanese emigration to the Soviet territory
in Asia was not important. Only 19,000 civilian
migrants, consisting mostly of itinerant trades
men and fishermen, went there between 1898
and 1924.55

The number of Japanese who went to other
Asian countries also was small. The total num
ber living in Indonesia, Malaya, Thailand, Indo
china and Burma in 1940 was only about 20,000.
The development of the small Japanese settle
ments in those countries was associated with
the growth of Japanese trade in south-east
Asia. Most of the Japanese there were engaged
in commerce or the retail trade.

The large movements of Japanese military
forces in the Far East during the 1930's and
1940's left very substantial numbers of Japa
nese soldiers abroad at the surrender. During
the early post-war period, some 6 million Japa
nese nationals, both Japanese-born and others,
were repatriated to that area of Japan which
was under the military occupation of the Su
preme Commander of the Allied Powers. The
nationals of the former areas of the empire
were given the option of repatriation to their
countries, and Ryukyu islanderswere repatriated

319,715
389,497
480,219
543,090
586,510
671.452

1,019,916

Chi",a
proper Ma",.huriac

1933 .. " 55,064
1934 .... 56,049
1935. '" 56,106
1936. . .. 59,345
1937 59,345
1938 105,334
1939 216,641
1940 364,476
1941. 447,209
1942 .494,788
1943 538,410
1944 515,116

150,465
162,280
168,811
172,690
179,484
184,529
191,656
198,730
204,429
215,009
227,605
232,753
260,332

Chi",a
proper Ma",.huria. YearbYearb

1920. . .. 54,444
1921. 57,832
1922 59,321
1923. . •. 48,387
1924.... 45,269
1925 47,613
1926 48,961
1927. . .. 51,698
1928 55,156
1929 55,708
1930. '" 54,391
1931. . .. 53,632
1932.... 53,374

The characteristics of the Japanese immi
grants to the various dependencies and other
Asiatic areas under Japanese domination were
essentially the same. They were predominantly
urban residents, and their economic activities
were concentrated in commerce, manufacturing,
public service and the professions. Of all the
former Japanese dependencies, Formosa was
the least industrialized; nevertheless the Japa
nese migrants to that territory were mainly non
agricultural workers. Persons engaged in non
agricultural pursuits such as commerce, public
service, the professions and manufacturing oc
cupations made up about three..quarters of all
the Japanese arrivals and departures for which
gainful occupations were reported in the For
mosan statistics. Those engaged in agriculture
and fishing represented less than one-tenth of
the total. In Korea and Manchuria, where in
dustrial development was more extensive and
more rapid, the proportion of Japanese immi-



to Okinawa and other islands. Thus the net
result of all the Japanese movements after the
restoration of 1868 was to leave practically no
Japanese in the Far East region outside Japan.

3. Demographic importance and characteristics
of Japanese emigration

The post-war repatriations have meant that
the ultimate effect of Japanese emigration upon
the growth of population in the homeland was
very small. However, in assessing the demo
graphic importance of the movement, it is nec
essary to consider the fact that a substantial
number of Japanese lived for considerable pe
riods of time in the empire territories and
other Japanese-dominated areas of the Far
East. In 1940, according to official reports, more
than 3,500,000 Japanese civilians were living
outside Japan, most of them in the Far East. 56

This number was equal to about 5 per cent of
the population of Japan proper at that time
-a much higher percentage than the corres
ponding figures for China and India. Although
it proved to be only temporary, the emigration
was large enough to be a factor of some impor
tance in the rehtionship between population
growth and employment opportunities in pre
war Japan.

As a result of the emigration of Japanese
civilians from Japan between 1920 and 1940,
partly balanced by Japanese migrants return
ing to Japan, it has been estimated that the
number of Japanese of the homeland aged 10
years or over in 1940 was some 1.7 million
smaller than it would have been had this migra- .
tion not occurred.57 Since the excess of births
over deaths among the Japanese population in
the homeland during this twenty-year period
was about 16 million, 58 it appears that the net
loss of those aged 10 or above amounted to about
11 per cent of the natural increase that oc
curred within the country.

The demographic importance of the move
ment is made clearer by the available data
indicating the sex and age composition of the
migrants. Because the Japanese statistics of
emigration are incomplete, these indications
have to be obtained from census data on the
characteristics of the Japanese emigrant stock

TABLE V. AGE DISTRIBUTION OF JAPANESE MALES
IN MANCHURIA AND JAPAN, 19408

59Excluding Kwantung and Jehol. Manchoukuo, The
1940 census of Manchoukuo (1942), pp. 256-258.

60Japan, Cabinet Bureau of Statistics, Census of 1940
-selected tables. Microfilm copy, Library of Congress,
Washington, D. C.

8Sources: Manchoukuo, The 1940 census of Manchou
kuo (1942), pp. 256-258; United Nations, Demographic
yearbook, 1948, p. 126.

bExcluding Kwantung and Jehol.
<Including military.
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40-44 4.8
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50-54 1.8
55-59 1.1
60 and over 1.1

in outlying areas of the former Japanese em
pire. In 1940, the sex ratio among the 820,000
Japanese in Manchuria" was 704 females per
1,000 males; among the 395,000 Japanese in
Karafuto, it was 758; among the 708,000 Japa
nese in Korea, 891; and among the 312,000
Japanese in Formosa, 930. The corresponding
ratio among the Japanese population in Japans"
was 1,007. It appears that the migrants were
preponderantly males; further, there is evi
dence that most of them were in the ages of
early adulthood.

In 1940, 71 per cent of the male Japanese
population in Manchuria (excluding Jehol and
Kwantung) was between 15 and 44 years old.
The corresponding percentage of the male Jap
anese population in Japan proper in the same
year was 45 per cent (see Table V).

When the sex and age distribution of the
emigrants is considered, it is evident that the
movement was more important in relation to
the increase in numbers of young men in Japan
than in relation to the growth of the total popu
lation. The field for employment in the empire
territories and other sections of Asia that were
coming under Japanese influence was evidently
of considerable importance to the young men
who came of age in Japan during the inter-war
years. By the same token, the closing of that
field in the post-war period constitutes an im
portant restriction of employment opportuni-
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56Taeuber, "Population increase and manpower utili
zation in Imperial Japan" (1950), p. 281.

57The net loss of persons aged 10 or above by migra
tion during this twenty-year period includes the surviv
ors of the net migrants plus the survivors of children
born to migrants between 1920 and 1930. See Taeuber,
"Migration and the population potential of monsoon
Asia", pp. 19-20.

58Taeuber, "Population increase and manpower utili
zation in Imperial Japan" (1950), p. 281.



ties for those who are reaching working age
in Japan at present.

The migratory loss of the Japanese population
in Japan between 1920 and 1940 was approxi
mately balanced by the immigration of Koreans
to Japan, so that the total population of the
country was scarcely affected, on the balance,
by the migratory movements." The occupational
distribution of the Korean immigrants, how
ever, was very different from that of the Japa
nese emigrants. The Koreans in Japan were em
ployed chiefly as unskilled labourers in agricul
ture and manufacturing, while the Japanese
emigrants, as already indicated, were engaged
largely as technicians, administrators and
skilled workers in the industries and govern
mental services of the receiving areas. The so
cial and economic status of the jobs which the
Japanese occupied in the empire territories and
other parts of their sphere of influence in Asia
was far higher than that of the jobs which they
relinquished to the Korean immigrants in
Japan.

Economically, the importance of the Japanese
emigration was out of proportion to the number
of emigrants. The emigrants played an im
portant role in organizing and developing the
agriculture and industries of the areas that they
occupied, including Manchuria. As a result, the
capacity of those areas to support population
was enhanced as the numbers of their inhabi
tants were increased. For those areas, the effect
of Japanese immigration was similar to that of
a great increase in their technical and mana
gerial personnel devoted to economic develop
ment, although the development was oriented
towards the needs of Japan rather than of the
countries themselves. To Japan, the emigration
was a means of strengthening its hold on the
various parts of its area of hegemony and of
increasing their production of the foodstuffs,
minerals and other materials which Japan
lacked, as well as a means of finding employ
ment for its growing labour resources.

E. KOREA

1. Continental emigration
In modern times there has been little inter

continental emigration from Korea.62 The move
ments from Korea have been almost exclusively
continental. There have been three major con-.

61Taeuber, "Migration and the population potential
of monsoon Asia" (1947), p. 20.

62Immediately before Korea came under Japanese
power, about 7,000 Koreans fled to Hawaii; other inter
continental movements from Korea have been very
small. Kim, "The Koreans in Hawaii" (1934), p. 410.
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tinental movements of Koreans: one across the
north-eastern border into the Russian Far East,
a second across the Yalu river into Manchuria,
and a third across the Japan Sea to Japan. The
first two began as early as the 1860's; they were
initially brought about by pressures due to
famines and calamities in Korea. The movement
to Japan took place chiefly after the First
World War.

Information as to the size of Korean emigra
tion to the Russian Far East and Manchuria
during any time in the latter part of the nine
teenth century is not available. In 1906-07, the
Korean agricultural labourers residing in the
Russian Ussuri district numbered some 50,000.
In 1915, 90,000 Koreans were reported to have
gone there. According to the Soviet census of
1926, there were 172,000 Koreans in the USSR,
most of them living in the Far Eastern territory.
About one-half of them had adopted Soviet citi
zenship. According to the Soviet census of 1939,
there were 180,000 Koreans in the USSR. Until
1937, most of them had lived in the Far Eastern
Territory, but in that year almost the whole col
ony was transplanted to Siberia and central
Asia.63

The number of Koreans in Manchuria prior
to the First World War may have been nearly
as many as half a million.s- but the number in
Japan was under 1,000.65 The movements of
Koreans to both Manchuria and Japan were
growing during the 1920's and increasing very
rapidly during the 1930's. These movements ap
parently reached their peak around 1940. Ac
cording to available data, there were about
600,000 Koreans in Manchuria in the late 1920's.
In 1940, the number of Koreans had increased
to 1.4 million, of whom 616,000 were in Chientao
Province and 500,000 in the neighbouring prov
inces of Kirin, Fentien, Mutanking, and Tung
hua.66 A major portion of the Koreans in Chien
tao Province and the settled Koreans in the
other rural regions were engaged in agriculture.
They concentrated on the cultivation of rice,
but they also took up livestock breeding, poultry
farming and straw weaving. After the Man-

63Great Britain, Naval Intelligence Division, A hand
boo~ on Siberia and A,,:ctic Russia (1~20), Vol, I, p. 212;
Lorimer, The populat~on of the Soviet Union: history
and prospects (1946), p. 64; Lasker, Asia on the move
(1945), pp. 95,114; Yarmolinsky, Jews and other minor
nationalities under the Soviets (1928), p. 147; Kulischer,
Europe on the move (1948), p. 86.

64Chen, Japanese emigration to China (1915-1916?),
p.13.

65Japan, Bureau of Statistics, Resume statistique de
l'Empire du Japan, 1911, No. 25, p. 37.

. 66Manchoukuo, The 1940 census of Manchoukuo (1942),
pp. 256-258.



churian "incident" in 1931, the Korean immi
grants were offered various facilities for ob
taining employment in manufacture and com
merce. As a consequence, small strata of rela
tively wealthy Korean farmers, merchants and
industrial employees developed. The Koreans as
a group enjoyed an economic and social status
somewhere between the Chinese, who were on
a lower plane, and the Japanese, who were on
a higher plane.

The stream of Koreans moving into Japan
equalled that going to Manchuria after 1930.
The number of Koreans in Japan was 41,000 in
1920, 419,000 in 1930 and 1.2 million in 1940.67

The Koreans involved in this movement came
predominantly from southern Korea. They were
principally of agricultural origin, and many
served as unskilled manual workers in the in
dustrial and urban regions of Japan. They were
a convenient supplement to the Japanese labour
force during the period when industrial require
ments in Japan were increasing while the needs
for military manpower abroad were expanding.

During the period, 1940-1945, the number of
Koreans in Japan appears to have remained at
about the pre-war level (1.2 million). On the
numbers in Idanchuria at that time there is no
statistical information. However, from the par
tial statistics on Korean repatriates in the post
war years, it appears that there were some
shifts of Koreans either from Manchuria or
through that area to north China, and less sub
stantial movements within the former area of
the Japanese empire.

The available repatriation statistics 68 for the
post-war period are almost exclusively those re
ferring to the territory under the Republic of
Korea. The statistics compiled by the Govern
ment of the Republic show that total arrivals
of Koreans amounted to 2 million" by the end
of January 1950, and that 1.4 million of these
came from Japan. The reports of the Supreme
Commander for the Allied Powers, on the other
hand, indicate that the numbers of Koreans re
patriated to South Korea under military aus
pices was only one million." Their distribution
according to the areas from which they were
repatriated was as follows: 588,000 from Japan,
317,000 from Manchuria, 73,000 from China and
33,000 from other Pacific areas.

67Japan, Cabinet Bureau of Statistics, Census of Japan,
1920; 1990; 1940.

68Covering the period 1 October 1945 to 31 January
1950.

69Republic of Korea, Statistical Summation (1950),
No. 13, p. 10.

70Taeuber and Barclay, "Korea and the Koreans ill
the north-eastern Asian region" (1950), p. 290.
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The difference between the 1.4 million ar
rivals of Koreans in Korea compiled by the gov
ernment and the 588,000 Korean evacuees from
Japan to South Korea shown in the reports of
the Supreme Commander for the Allied
Powers" appears to be due to the fact that the
Korean Government counted all Koreans who
entered the country, whereas the Supreme Com
mander did not include voluntary movements
or expulsions for illegal entry or other reasons.
There is evidence that in the post-war years
there has been considerable clandestine out
movement of Koreans to Japan. This movement
is attributable to the crippled economic condi
tions in Korea resulting from post-war disloca
tions of industry.

2. Demographic importance and characteristics
of emigration from Korea
Emigration has been far more important as.a

factor in the demographic development of Korea
than of any other country in the Far East, even
though much of the Korean emigration, like the
Japanese, was nullified by repatriations after the
Second World War. In 1940, the number of
persons of Korean stock living abroad was about
2.8 million, representing nearly 12 per cent of
the total population of Korea in the same year.72

Taeuber has estimated that during the ten years
between 1925 and 1935, almost half a million
Koreans emigrated, and during the five-year
period 1935-1940, over 900,000 left Korea. The
effect of this emigration on the population of
Korea was assessed by Taeuber as follows:

"Between 1925 and 1940 the Korean popula
tion of Korea increased 4.5 million. If there
had been no migration of Koreans to or from
the country, the increase would have been
over 6 million. Migration removed one-fourth
of the population increase that would other
wise have occurred in Korea. The contribu
tions of this out-movement to the achievement
of a manpower-employment balance within
Korea were larger than these over-all figures
indicate, for the Korean migrants were pre
dominantly men in working ages. In the ab
sence of migration the number of Korean men
aged 15 to 59 would have increased from 5.3
million in 1925 to almost 7 million in 1940,
an increase of 30 per cent within a fifteen
year period. The actual increase was 16 per
cent. Forty-five per cent of the expected in-

71Taeuber and Barclay, op. cit., pp. 289-290.
72Japan, Cabinet Bureau of Statistics, Census of 1940

-selected tables; Manchoukuo, The 1940 census of Man
choukuo (1942), pp. 256-258; Kim, "The Koreans in
Hawaii" (1934), p. 410; Lorimer, The population of the
Soviet Union: history and prospects (194(), p. 64.



TABLE VI. AGE DISTRIBUTION OF KOREAN MALES
IN MANCHURIA (EXCLUDING JEHOL AND KWAN

TUNG) 1940, AND IN KOREA, 1944"

73Taeuber and Barclay, "Korea and the Koreans in the
north-east Asian region" (1950), pp. 285-286.

74Manchoukuo, The 1940 census of Manchoukuo (1942),
pp. 256-258. United Nations, Demographic yearbook,
1949-1950, p, 129.

"Sources: Manchoukuo, The 1940 census of Manchou
kuo (1942), pp. 256-258. United Nations, Demographic
Yearbook, 1948, pp. 127-128.

The large emigration no doubt eased appre
ciably the pressure on the land in the rural
areas of Korea, where the high birth rates and
falling death rates of the period 1925-1940 were
rapidly raising the density of the agricultural
population. They also reduced competition for
industrial jobs in Korea during the decade 1930
1940, when substantial economic development
was under way. The repatriation of a million
or more Korean emigrants after the Second
World War, and the blockage of further emigra-

crease in mature manpower had been removed
by migration."
While it is true that the Korean emigrants

were predominantly males and largely in the
ages of young adulthood, the proportion of emi
grants of this description appears to have been
less, at least in the case of Korean emigrants to
Manchuria, than in the case of emigrants from
Japan, China and India. The sex ratio among
the 1,450,000 Koreans in Manchuria (exclud
ing Jehol and Kwantung) in 1940 was 837 fe
males per thousand males, whereas it was 1006
per thousand among the Koreans in Korea,"! Of
the male Koreans in Manchuria, 35 per cent
were under 15 and 50 per cent were 15 to 44
years old. The corresponding figures for Korea
itself were 44 and 39 per cent respectively (see
Table VI). These comparisons imply that a sub
stantial number of the Korean emigrants to
Manchuria, at least, were accompanied by wives
and children.
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tion from south Korea to Japan (except for the
clandestine movements mentioned above), have
added to the problems of food supply and im
balance of population and resources in Korea.
So far as south Korea is concerned, internal
movements of population within Korea seem to
have further complicated these problems since
1945, and the ravages of the Korean war since
the middle of 1950 has greatly exacerbated
them. The demographic situation is one of the
major problems which will call for a solution
in the eventual reconstruction of Korea.
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Dynamics of age structure in apopulation
with initially high fertility and mortality
Contributed by Dr. F. LORIMER, American University, Washington, D.C.,
United States of America

Age structure is a matter of major impor
tance in demographic studies, both because of
its immediate economic and social consequences
and because of its influence on trends of births,
deaths, and natural increase. The systematic
investigation of conditions determining age
structure was necessarily first directed to the
determination of the structure resulting from
constant vital rates, if continued indefinitely
in a population not affected by migration. This
led to the development of the theory of "stable
populations" which provides a system of mathe
matical relations that is useful in the analysis
of transient phenomena.'

Much attention has been given in recent years
to the effects of changing birth rates and death
rates on the age composition of nations char
acterized by relatively low rates of fertility and
mortality. Possible future trends in age struc
ture have been shown, in projections of popu
lation on a cohort basis, in relation to alternative
hypotheses regarding future trends of fertility
and of mortality. A typical "transitional" struc
ture, with an "abnormally" high proportion of
young adults, had been defined as a temporary
characteristic of the recent demographic devel
opment of many western nations-with the pos
sibility of reversed transitional effects, includ
ing an "abnormally" high proportion of aged
persons, during a later phase of their develop
ment.!

On the other hand, there has been little sys
tematic investigation of the possible effects of
changes in vital rates on the age composition of
populations with initially high fertility and mor
tality. The present study is a limited contribu
tion to this neglected topic. It shows expected
changes in age structure over a thirty-year per
iod in one model population on two hypotheses:
(A) a specified decline of mortality with fertility
remaining constant; (B) concomitant declines of
fertility and mortality. Only limited conclusions

lFor a systematic exposition of this theory, see Lotka,
A Theorie analytique des assooiations biologiques. Deu
xi~me partie: Analyse demographique avec application
particuliere a l'espece humaine. Paris (1939).

2For a description of such transitional phenomena, see
Notestein, F. W., and others, The future populatwn of
Europe and the Soviet Union. League of Nations, Geneva
(1944), pp. 108-116.
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can be drawn from such an investigation. The
experiment, however, does suggest important
implications and emphasizes the necessity of
much extensive study of this subject.

Before considering this specific problem, it is
desirable to compare age structures resulting
from various combinations of constant vital
rates. The conditions resulting in the formation
of a stable population may be defined in several
ways.

1. A constant set of age-specific death rates
and a constant rate of natural increase, if con
tinued indefinitely in a situation not affected by
migration, would produce a population with
fixed proportions in different age classes." These
conditions can be made more specific by taking
account of age-specific death rates for each sex
and the sex ratio of births. Any combination of
such conditions (constant specific death rates
and constant rate of natural increase) implies a
general birth rate and a general death rate
(analogous to the crude birth and death rates
of an actual population). These implicit birth
and death rates can be derived through the cal
culation of the corresponding stable population.'
These conditions do not define any fixed distrib
ution of births by ages of mothers or fathers.

2. A stable population, defined with greater
specificity, would result from constant age
specific death rates for each sex, a constant sex
ratio at birth, and a constant schedule of age
specific maternity rates or age-specific pater
nity rates. The resultant stable population would
have fixed general rates of natural increase,
births and deaths.

Stable populations as defined in the preceding·
paragraph are hypothetical because the vital
rates of actual populations are never absolutely
constant. The characteristics of the stable pop
ulation that would result from the observed vital
rates of a particular population at a given time,

3A theoretical population of this type can be computed
separately for persons of either sex, or for both sexes.

4The birth rate (i.e., ratio of births to total population)
is determined by the method described by Lotka for deter
mining the proportion of a total stable population in any
age class. Stable populations defined by the conditions
already stated, with derived birth and death rates, are
shown in Table I.



TABLE 1. STABLE POPULATION WITH SELECTED SCHEDULES OF MORTALITY AND SELECTED CONSTANT
RATES OF INCREASE: INTRINSIC BIRTH AND DEATH RATES, AND AGE DISTRIBUTION&

Rate of Implicit "ital rat...
natu~al

(pe~ thousand)
increa.8e PMc""taoe of total population at specified aues. in vea~s(p"," Bi~th Death

Mo~talitl/ level thou.and) rate rate 0-1~ 15-6~ 15-19 ~0.~9 50-59 60-U U~ ...we

New Zealand, 1931-1938...... -5 12.35 17.35 18.4 65.4 6.4 33.8 13.1 6.1 16.2
0 14.94 14.94 21.4 65.0 7.0 40.5 12.1 5.4 19.6
5 17.87 12.87 24.7 64.1 7.7 40.7 10.9 4.7 11.2

10 21.08 11.08 28.1 62.7 8.3 40.5 9.8 4.1 9.2
20 28.52 8.52 35.3 58.8 3.4 38.9 7.6 2.9 5.9

Japan, 1926-1930............. -5 18.50 23.50 22.9 66.7 7.5 42.0 12.1 5.1 10,4
0 21.90 21.90 26.1 65.9 8.2 41.9 10.9 4.4 8.6
5 25.65 20.65 29.5 63.6 8.8 41.3 9.7 3.8 7.0

10 29.70 19.70 32.9 61.5 9.3 40.4 8.5 3.2 5.6
20 38.83 18.83 40.1 56.4 10.2 37.7 6,4 2.2 3.5

India, 1921-1931.............. -5 32.73 37.73 31.6 64.3 9.6 44.1 7.9 2.7 4.1
0 37.40 37.40 34.8 61.9 10.1 42.7 6.9 2.3 9.3
5 42.39 37.39 38.1 59.3 10,4 41.0 5.9 1.9 2.6

10 47.64 37.64 41.4 56.6 10.8 39.2 5.1 1.6 2.0
20 59.12 39.12 47.9 50.8 11.2 35.1 3.6 1.0 1.2

aThe characteristics of stationary population are printed in italics. Values are for persons of both sexes, combined on
assumption of 105 male births per 100 female births. See text for statement of other conditions.

if continued indefinitely, are said to be the "in
trinsic" characteristics of this population. It
has been shown recently that "accidental" char
acteristics of a particular population at a given
time may, and frequently do, impair the logical
validity as well as the predictive value of this
concept," These difficulties, however, do not
seriously affect the use of stable populations to
show types of age distribution that tend to re
sult from various combinations of constant vital
rates. Moreover, the age structure and crude
rates of birth, death and natural increase of an
actual population not appreciably affected by
migration, whose vital rates have been fairly
constant over a long period, may be quite similar
to those of the corresponding (hypothetical)
stable population."

Summary information on a series of stable
populations is given in table I,7 and, in more
summary form, in chart 1. Three broad age
classes are used here: 1. Persons under 15 years
of age (children, generally dependent on others
for support and having special needs, as regards

5Karmel, P. H., "The relations between male and fe
male nuptiality in stable population", Population Studies
(London), Vol. I, No.4, March 1948, pp. 352-387; "Re
production rates adjusted for age, parity, fecundity and
marriage", Journal of the American Statistical Asso
ciation, Vol. 41, No.4, Dec. 1946, pp. 5"01-516.

6This is illustrated in the case of India in 1931 by in
formation presented below.

7The series is similar to one presented by Lotka, op,
cit., p. 26. It is extended to cover a wide range of vital
rates, and the presentation is modified to show other
eharacteristics.
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nurture and education, which are of critical
importance for the future welfare of a nation) ;
2. Persons 15 to 65 years of age (the central
age group from which economically productive
workers are mainly drawn) ; 3. Persons 65 years
of age and over (aged persons, largely depen
dent on others, or on accumulated assets, for
support). These divisions are necessarily arbi
trary; they have a somewhat different func
tional significance in different situations, and
they are variously defined by different writers.
Trends within the broad central group may
move differently in its lower and upper ranges.
There is also special interest from the demo
graphic standpoint in the age group 15 to 49
years of age. So, in order to permit different
combinations and comparisons, information 1s
given separately for the following age classes
within the central age group: 15 to 19, 20 to 49,
50 to 59 and 60 to 64 years of age.

Interpretation of the functional significance
of information on broad age groups involves
many complex problems. A very high propor
tion of children in countries where many chil
dren are engaged in economic tasks may lower
the average per capita production or consump
tion as much as in countries where most children
remain in school. At least this would seem to
be the long-run effect because of the difficulties,
aggravated by a high ratio of children to adults,
in making adequate provision for education and
thus raising the productivity of workers. Simi
larly, persons over 15 years of age who are still



CHART I. AGE DISTRIBUTIONS OF STABLE POPULATIONS WITH SELECTED SCHEDULES OF MORTALITY

AND SELECTED CONSTANT RATES OF INCREASE
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in school may be contributing indirectly to
national production through the acquisition of
superior skills. At the other extreme of life,
a small proportion of persons over 65 years of
age, which is usually associated with a high
proportion of children, may be deceptive as
regards its effect on the labour resources of a
nation-to the extent that this is due to differ
ences in mortality and associated physical con
ditions. It is true that superior health conditions
probably do extend the interval between the
onset of incapacity for effective economic pro
duction and death. But in situations where
death rates at ages 15 to 65 years of age are
high, these deaths are commonly preceded by
periods of incapacity, similar in economic effect
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to the incapacity characteristic of persons at
more advanced ages where conditions are fa
vourable to longevity.

In general, the proportion of the population
in the broad central age group, 15 to 65 years,
is assumed to give a crude index of the "eco
nomic efficiency" of an age structure. It must
be emphasized, however, that this crude index
may obscure other more complex, and often
more important, economic and social aspects of
age structure. The proportion of aged persons
65 years old and over indicates one part of the
population that, though consuming goods and
services, is generally non-productive or less
productive than persons in the central age
classes. Moreover, a high percentage of aged



persons is generally associated with a high pro
portion of relatively older persons within the
broad central age group, thus indicating a
general predominance of older adults as com
pared with youthful adults. Also, due to the
greater longevity of females, the ratio of women
to men is generally higher among older adults
than among younger adults, especially in coun
tries with low mortality. These relations have
complex economic and social implications which
involve serious public problems. On the other
hand, a very high ratio of children to persons
in the broad central age group creates serious
social problems, especially in countries where
the advancement of educational levels is recog
nized as a major need. It would seem that a
certain "balance" among age classes is socially
most desirable, though it is impossible to define
such an "optimum age distribution", and it
would presumably differ in different situations.

Three levels of mortality, covering a wide
range of experience, are represented in the
specific death rates used in constructing the
stable populations shown in table I. The rates
are those of the official life tables for the fol
lowing populations, with the following expec
tations of life at birth:"

E",pectation of life at birth (in lIear.)
Population Male. Female.

New Zealand, 1934-1938 65.46 68.45
Japan, 1926-1930 44.82 46.54
India, 1921-1931. . . . . . . . . . . . . . .. 26.91 26.56

The reader is cautioned that the results ob
tained are affected by the particular patterns
of mortality at different ages of the populations
used in these computations." Somewhat different
results would be obtamed by using schedules
of mortality from other countries representing
a similar range of mortality levels. It is un
likely, however, that the apparent significance
of the observations made here would be radi
cally changed by the substitution of other
schedules representing similar mortality levels
under fairly normal conditions.

With a fixed set of specific death rates, the
rate of natural increase of a stable population
is obviously a direct function of its fertility.
It is apparent from an examination of table I
that, at any given level of mortality, variations
in fertility, by causing variations in rates of
natural increase, exert a powerful influence on
age distribution.

A high rate of natural increase, as compared
with any lower rate, raises proportions at

·United Nations, Demographic Yearbook, 1948. Table
34.

9A comparison of differences between age-specific mor
tality rates from Indian and Japanese life tables is
shown in Table II.
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younger ages and lowers proportions at older
ages. This is a result of the fact that, in a grow
ing stable population, older persons are the
survivors of infants born when the population,
and therefore the number of births, was rela
tively small. Variations in mortality have dif
ferent force at different ages. In contrast, a
difference in rates of natural increase exerts
a regular, progressive influence on the propor
tion of the total population in each successive
age interval. However, since this constant in
fluence is relative, it has different absolute
effects in relation to other demographic condi
tions.

At any given level of mortality, the propor
tions of children and of aged persons are very
different in stable populations with different
rates of natural increase, due to differences in
fertility. At the New Zealand level of mortality,
the proportion of children under 15 years of
age in stable populations ranges from 18.4 per
cent in a population decreasing at 5 per thou
sand per year, and 21.4 per cent in a stationary
population, to 35.3 per cent when the rate of
natural increase is 20 per thousand. Similarly,
at this mortality level, persons aged 65 years
or more are about 16 per cent of the total in
a population decreasing at 5 per thousand per
year, 14 per cent in a stationary population,
but only 6 per cent when the rate of natural
increase is 20 per thousand. Within the range
of low rates of natural increase (or decrease)
shown in this table, these changes at extreme
ages tend to offset each other, leaving the broad
central age group, 15 to 64 years, fairly con
stant, in the vicinity of 65 per cent. But the pro
portion in this central group drops with high
rates of natural increase, due to the large in
crease in the proportion of children. With
natural increase at 20 per thousand (implying,
at this level of mortality, a general birth rate
of 28.5 per thousand), the proportion aged 15
to 64 years falls to 58.8 per cent. These varia
tions in age structure resulting from differences
in fertility cause marked variations in the
general death rate, even though the age-specific
death rates remain unchanged.

At the level of Japanese mortality (1926
1930), variations in the proportion of children
among stable populations at different rates of
natural increase outweigh variations in the pro
portion of aged persons, as regards their net
effect on the broad central age groups through
out the range of values shown in table I. The
proportion of children under 15 years of age is
26.1 per cent in the stationary population (birth
rate:21.9 per thousand) ; it is 40.1 per cent in



the population increasing at a rate of 20 per
thousand (birth rate: 38.8 per thousand). The
proportion aged 15 to 64 years is 65.3 per cent
in the stationary population, but only 56.4 per
cent in the population increasing at a rate of
20 per thousand. In the former case (the sta
tionary population), there are 2.5 adults aged
15 to 64 years for each child under 15 years;
in the latter case (the rapidly increasing pop
ulation), there are only 1.4 such adults for
each child.

At the mortality level of India (1921-1931),
the proportion of children under 15 years is
high even in the stationary population. The high
proportion of children is, of course, related to
the high birth rate (37.4 per thousand) re
quired to maintain a stationary population with
a short average length of life. Nevertheless,
the proportion in the broad age group, 15 to 64
years, in this stationary population is moder
ately high (about 62 per cent). At higher levels
of fertility, the proportion of children becomes
larger and the proportion in the central age
group declines to 57 per cent when the rate of
natural increase is 10 per thousand, and to 51
per cent with a hypothetical increase of 20 per
thousand per year. (The last of these hypo
thetical conditions could hardly be realized in
view of the extraordinary fertility, with 59
per thousand as the birth rate, that would be
required to maintain such a rate of increase at
such a level of mortality.)

In general, low fertility gives a relatively
small proportion of children and relatively
large proportions of adults both in the central
age group and at advanced ages, as compared
with populations characterized by high fertility.
This is true in situations where a low birth rate,
in the vicinity of 15 per thousand, is sufficient
to maintain a stationary population (e.g., in a
stationary population at the New Zealand level
of mortality). A somewhat similar effect, except
perhaps with respect to aged persons, might
be expected from a combination of equally low
fertility with high mortality rates in a rapidly
decreasing population. (In view of the fact that
such a combination is rarely observed, these
hypothetical conditions have not been included
in the series presented in table 1.)

Moderately high fertility, at a level sufficient
to yield rapid natural increase with low death
rates or to maintain a stationary population
with high death rates, leads to such a large pro
portion of children in a stable population as to
reduce somewhat the proportion of adults in
the broad central age group. Very high fertility,
sufficient to cause a substantial constant in-
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crease in spite of high death rates, causes a
still greater increase in the proportion of chil
dren, and in the ratio of children to adults in
the central age classes. Thus fertility appears as
the major determinant of age structure in popu
lations not affected by migration and character
ized by constant vital rates.

The material presented in table I does not per
mit any precise inferences concerning the effect
on the age structure of stable populations of
differences in mortality at given levels of fertil
ity. We can only make certain inconclusive ob
servations.

A birth rate of 21.9 per thousand in combina
tion with the specific death rates of Japan (1926
1930), gives a stationary population, distributed
by broad classes as follows: 26.1 per cent under
15 years of age; 65.3 per cent aged 15 to 64
years; 8.6 per cent aged 65 years or more. A
general birth rate is not an accurate index of
fertility if combined with different levels of
mortality (though it is less sensitive to varia
tions in age structure than a general death
rate), and in any case there is no other stable
population shown here with a birth rate of
exactly 21.9 per thousand.

We may, however, infer from values in this
vicinity that this birth rate (21.9 per thousand) ,
in combination with New Zealand specific death
rates, would yield a stable population increasing
at about 11 per thousand per year. In such a
population the distribution by broad age classes
would be approximately as follows: 29 per cent
under 15 years of age; 62 per cent aged 15 to 64
years; slightly less than 9 per cent aged 65 years
or more.

A comparison of these two age distributions
suggests that, with fertility approximately un
changed, a shift to a lower level of mortality
tends to reduce somewhat the proportion of a
stable population within the age group 15 to 64
years. This is theoretically quite possible. The
proportion of aged persons might be held rela
tively constant by two conflicting tendencies: on
the one hand the influence of a higher rate of
natural increase, tending to reduce this propor
tion, and on the other, increased longevity, tend
ing to raise this proportion. At the same time,
the proportion of children in the population
might rise (mortality among children and young
adults being highly concentrated near the thres
hold of life) with the rise in the rate of natural
increase.

A similar comparison yields similar results.
A birth rate of 37.4 per thousand, in combina
tion with Indian mortality (1921-1931), defines
a stationary population with the following age



laThe functions described here as gross and net repro
duction "ratios" are frequently referred to as gross and
net reproduction "rates". The terms used here are con
sidered by the writer to be more appropriate.

This problem can be treated by experimenting
with a "model" or hypothetical population, con
forming to specified conditions and subject to
specified changes. We begin with a stable popu
lation like those presented in Table I, on the
assumption of 105 males per 100 females at
birth. This stable population is assumed to be
that resulting from the mortaility rates in the
Indian life tables (1921-1931), and a constant
natural Increase of 10 per thousand per year.

The characteristics of this hypothetical popu
lation are quite similar to those of the actual
population of India in 1931-rather surprisingly
so in view of previous fluctuations, especially in
mortality, in the actual population. This is
shown in the following comparisons:

16.1

106.4

Ce.....us
population,
India, 1931

Model
population

Males per 100 females
in total population 105.4

Percentage increase per 10
years (expected in stable
population; reported 1921-
1931, in census population) . . 16.0

Percentage at specified ages:
o to 14 years................ 41.4 40.0

15 to 64 years. . . . . . . . . . . . . . . . 56.6 57.8
65 or over. . . . . . . . . . . • . . . . . . . . 2.0 2.2

Median age in years............ 19.0 20.5

It is necessary to take account of fertility
rates, e.g., maternal frequencies, at particular
ages. These are not known for the total popula
tion of India, but precise information for a par
ticular population is not required for present
purposes. We therefore arbitrarily assume a
series of relative maternal frequencies that con
form roughly to probable conditions in India
and are similar to observed relations in some
other countries with very high 'fertility. The
series by five-year age classes, from 15 to 19 up
to and including 45 to 49 years of age (ignoring
births to younger or older women), runs in the
following proportions: 7, 11, 12, 11, 8, 5, 1. The
absolute values, conforming to these propor
tions, are those required to give the assumed
rate of natural increase (10 per thousand) at
the assumed age-specific death rates. The corre
sponding annual maternal frequencies, daugh
ters only, per thousand women are as follows:
77.9, 122.4, 133.6, 122.4, 89.1, 55.7, 11.1. These
give 3.061 as the gross reproduction ratio.!? The
net reproduction ratio, per generation, is 1.318.

It is arbitrarily assumed that the model popu
lation has one million females at the beginning
of the experiment-giving a total population of
about 2,054,000 persons. This population is then

groups: 34.8 per cent under 15 years of age; 61.9
per cent aged 15 to 64 years; 3.3 per cent aged
65 years or more. The same birth rate in com
bination with Japanese mortality (1926-1930),
yields a stable population increasing at some
what over 18 per thousand per year. The broad
age groups are: about 39 per cent under 15
years; about 57 per cent aged 15 to 64 years;
somewhat less than 4 per cent aged 65 years or
more. Again, with approximately the same fer
tility, the shift to a lower constant level of
mortality increases the proportion of children,
increases somewhat the proportion of aged per
sons, and decreases the proportion of adults in
the central age groups. Thus, on the arbitrary
definition given above, a lower constant level of
mortality, without a corresponding difference
in the birth rate, appears in some cases to bring
about an economically "less efficient" age struc
ture-though this effect would undoubtedly be
far out-weighed by an increase of productivity
due to the better health of the people. This tenta
tive observation is suggested as a hypothesis for
further investigation. The information at our
disposal does not warrant any definite generali
zation.

The effect of concomitant differences in
constant levels of mortality and fertility, such
that the rate of natural increase remains un
changed, is shown by comparisons between cor
responding lines in table I. Among stationary
populations (lines in italics), proportions in
the broad central age group do not differ widely
but are somewhat lower with Indian mortality
and its required level of fertility (about 62 per
cent aged 15 to 64 years) than with either
Japanese or New Zealand mortality and corre
sponding fertility levels (about 65 per cent aged
15 to 64 years in both cases) . The proportion of
aged persons 65 years and more in stationary
populations rises with concomitant shifts of
mortality and fertility to lower constant levels,
from 3.3 per cent (Indian levels) to 8.6 per cent
(Japanese levels) and 13.6 per cent (New Zea
land levels). The corresponding decrease in the
proportions of children under 15 years of age is
from 35 per cent (Indian levels) to 26 per cent
(Japanese levels) and 21 per cent (New Zealand
levels)-all referring to stationary populations.

It is apparent that, at constant vital rates, the
joint effect of high fertility in association with
high mortality is to produce an age structure
that is relatively "inefficient" in several impor
tant economic and social aspects. How might
this structure be modified in the course of seve
ral decades by possible changes in mortality and
in fertility?
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projected over a thirty-year period on two al
ternative hypotheses.

Hypothesis A. Age-specific fertility rates
remain constant. Death rates (by five-year age
classes) decline (in straight lines) to give, at the
end of thirty years, the age-specific death rates
of the Japanese life tables, 1926-1930.

Hypothesis B. Mortality declines as in hy
pothesis A. Fertility rates also decline in
straight lines to give the same female net repro
duction ratio at the end of the thirty-year period
as at the start. The required reduction gives fer
tility rates at the end of the period that are, on
average, slightly less than two-thirds as high as
at the start.

In reducing the age-specific fertility rates to
give the required general level, it is assumed, in
the light of experience in other countries, that
the decline is least rapid at ages 25 to 29 years
and most rapid at ages 15 to 19 years and at
ages over 40 years. At the end of the thirty-year
period, the maternal frequencies, daughters
only, per thousand women by five-year age
classes, are as follows: 21.6, 89.3, 109.5, 89.3,
56.9, 25.5, 3.1. These give 1.976 as a gross repro
duction ratio and, in combination with the re
duced mortality, the same net reproduction
ratio, 1.318, as at the start. The assumed rela
tive frequencies at the end, like those of the
initial population, are arbitrary; their general
level is that required by the hypothesis.

The nature of the hypothetical decline in mor
tality is indicated by a comparison, by particular
ages of death rates in the Japanese life tables
(1926-1930), and death rates in the Indian life
tables (1921-1931) (see table II and chart II).

The hypothetical changes in mortality and in
fertility are, it is believed, not unreasonable as
possibilities in the Indian situation or in' other
countries with similar present mortality, fertil
ity, and age structure. There is no assumption,
however, that such changes will actually take
place. Declines in mortality or fertility may be
much more or much less rapid; in the case of
mortality, there could be a catastrophic increase.
It is quite unlikely that changes in any country
will conform precisely to the hypothetical con
ditions defined above. The specific hypotheses
merely represent possible general tendencies.
The experiment is limited to a thirty-year per
iod, in part because a longer projection would
involve even more arbitrary hypotheses, and in
part because present planning of human affairs.
rarely takes a more distant future seriously into
account. It should be noted, however, that either
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TABLE II. SPECIFIC DEATH RATES (LIFE TABLE qx
VALUES): INDIA, 1921-1931; JAPAN, 1926-1930

Male. Females
Ezact
o,gsin India Japan India Japan
uea,.. 19!11-1931 19116-1930 Ratio 19!11-1931 19116-1930 Ratio
(z) A B BfA A B BfA

0 .. ; .. 248.7 140.1 .56 232.3 124.1 .53
1. .... 91.8 43.1 .47 86.5 42.1 .49
2..... 56.4 22.4 .40 50.6 22.7 .45
3 ..... 39.2 15.0 .38 34.0 15.6 .46
4 ..... 27.4 9.8 .36 23.3 10.6 .45
5..... 19.3 6.4 .33 16.5 7.1 .43

10 ..... 7.9 2.6 .33 8.1 3.0 .37
15 ..... 9.8 5.0 .51 11.5 7.3 .63
20 ..... 12.7 9.8 .77 17.6 10.6 .60
25 ..... 15.3 8.6 .56 21.6 9.6 .44
30 ..... 19.3 7.4 .38 25.1 8.9 .35
35 ..... 24.1 7.7 .32 29.3 9.3 .32
40 ..... 29.4 9.6 .33 34.5 10.1 .29
45 ..... 34.9 12.7 .36 39.0 10.2 .26
50 ..... 41.0 17.5 .43 43.1 12.6 .29
55 ..... 48.1 25.0 .52 47.5 16.9 .36
60..... 57.9 36.7 .63 54.3 24.2 .45
65 ..... 72.7 54.9 .76 66.6 37.1 .56
70 ..... 97.6 80.4 .82 88.8 57.7 .65
75 ..... 142.7 117.5 .82 130.1 88.9 .68
80 ..... 218.0 170.2 .78 206.6 138.5 .67

the continuance of these trends or their stabili
zation would produce changes in age structure.P

The effects of these alternative hypotheses on
the age structure and other characteristics of
the model population over a thirty-year period
are shown in table III. The total population, as
would be expected, increases more rapidly on
hypothesis A (declining mortality, constant 'fer
tility) than on hypothesis B. It may, however,
appear surprising that the rate of increase also
rises during this period on hypothesis B, al
though fertility is reduced so as to keep the net
reproduction ratio constant.P The moderate rise
on hypothesis B and the more rapid rise on hy
pothesis A result chiefly from the conspicuous
decline of the death rate. On hypothesis B, the
absolute number of births remains practically
constant throughout the series, while the birth
rate falls in the growing population.

The rapid decline in the death rate, here indi
cated, must be attributed in part to the fact that
the population is initially "young", with a very
small percentage of aged persons, and remains
"young" on either hypothesis in spite of marked
improvement in mortality. The decline of the
death rate (tending to raise the rate of natural

llThe characteristics of a stable population with the
vital rates in effect at the end of the thirty-year period
on hypothesis A are described below.

12This statement needs minor qualification. There is
some variation in the net reproduction ratio at interven
ing intervals, because mortality trends and fertility
trends are treated independently. There is precise equal
ity between the ratios only at the beginning and at the
end of the period.
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TABLE III. PROJECTIONS OF A MODEL POPULATION, FROM STABLE POPULATION WITH INDIAN MORTALITY
(1921-1931) AND WITH INITIAL INCREASE 1 PER CENT PER ANNUM

Hypothesis A. Specified decline in mortality; fertility constant.
Hypothesis B. Same decline in mortality, with comparable decline in fertility.

Hypo- Time in lIear.

thesis 0 5 10 15 110 1IS 80

Total population (thousands) .. A 2,054 2,176 2,341 2,552 2,820 3,153 3,569
B 2,054 2,165 2,295 2,446 2,619 2,814 3,034

Males per 100 females ........... A 105.4 105.3 105.1 104.8 104.4 104.1 103.7
B 105.4 105.3 105.1 104.9 104.6 104.2 103.8

Median age in years ............. A 19.0 19.0 18.9 18.7 18.5 18.3 18.2
B 19.0 19.1 19.4 19.7 20.3 21.0 21.3

Age classes
(percentage of total)
o to 14 ....................... A 41.4 41.5 41.8 42.3 42.8 43.2 43.5

B 41.4 41.2 40..7 39.8 38.8 37.6 36.5
15 to 64....................... A 56.6 56.5 56.1 55.6 55.0 54.5 54.1

B 56.6 56.7 57.2 58.0 58.8 59.8 60.6
15 to 19 ..................... A 10.8 10.7 10.5 10.3 10.3 10.3 10.3

B 10.8 10.7 10.7 10.8 10.7 10.5 10.3
20 to 49 ..................... A 39.2 39.1 38.8 38.3 37.7 37.0 36.3

B 39.2 39.3 39.6 40.0 40.6 41.1 41.6
50 to 59..................... A 5.1 5.1 £.2 5.3 5.4 5.5 5.7

B 5.1 5.1 5.3 5.5 5.8 6.2 6.7
60 to 64..................... A 1.6 1.6 1.6 1.6 1.7 1.7 1.8

B 1.6 1.6 1.6 1.7 1.8 1.9 2.1
65 or over ..................... A 2.0 2.0 2.1 2.1 2.2 2.3 2.4

B 2.0 2.1 2.1 2.2 2.4 2.6 2.9
Birth rate (per 1,000) ........... A 47.6 47.5 47.1 46.4 45.6 4U 44.3

B 47.6 44.9 42.3 39.7 37.2 34.7 32.5
Death rate (per 1,000) .......... A 37.6 34.5 31.0 27.9 24.4 21.6 18.2

B 37.6 33.8 29.9 26.6 23.0 20.3 16.9
Natural increase (per 1,000) .... A 10.0 13.0 16.1 18.5 21.2 23.3 26.1

B 10.0 11.1 12.4 13.1 14.2 14.4 15.6

increase) is somewhat accelerated on hypothesis
B, due to a decrease in the proportion of infants
and young children, whereas the distribution
of the adult population with respect to relative
numbers of young, middle-aged and aged per
sons is not radically changed during this thirty
year period.

The stable population that would eventually
result from the age-specific death rates and
fertility rates in effect on hypothesis A at the
end of the thirty-year period, if these rates then
remained fixed indefinitely, has also been com
puted. The intrinsic rate of natural increase
used in this computation is 25 per thousand per
year.!" The intrinsic birth rate of this stable
population is 43.78 per thousand; its intrinsic
death rate is 18.78. Crude rates similar to these
intrinsic rates have been observed in some popu
lations which have experienced rapid decline in
mortality while traditionally high fertility re-

13The precise value obtained by combining the hypo
thetical schedule of Indian fertility described above with
Japanese life table values (1926-1930) was 25.52 per
thousand. The approximate figure, 25 per thousand, was
used to facilitate comparison with other stable popula
t:ons shown in table 1.
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mains in effect. The age composition of this
stable population would be as follows:

Age claBs (yeaTs) Percentage of total populatil1'"

oto 14......................... 43.6
15 to 64......................... 53.7

15 to 19 10.5
20 to 49 35.9
50 to 59 5.4
60 to 64 1.8

65 or more...................... 2.7

It will be noted that this population has both a
somewhat larger proportion of children under
15 years and a somewhat larger proportion of
aged persons 65 years or more than the initial
model population. The proportion in the central
age group, 15 to 64 years, is therefore smaller
(53.7 per cent as compared with 56.6 per cent).

The stable population that would result from
the specific fertility and mortality rates in effect
at the end of the period on hypothesis B has
already been shown in table I; i.e., a stable
population with Japanese mortality (1926
1930) and natural increase at 10 per thousand
per year.

The most significant result of the experiment
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with a model population, on the conditions de
scribed above, is that age structure changes very
slightly on hypothesis A (declining mortality,
constant fertility) ; it changes only moderately
on hypothesis B during the period of the experi
ment. Improvement in mortality in accordance
with the age-specific changes assumed here does
not tend immediately to increase the proportion
of adults in the population, because reduction of
very high mortality in the first few years of life
tends (like a rise in fertility) to increase the
proportion of children. This effect is offset on
hypothesis B by the decline in fertility, but the
changes are less pronounced than might have
been expected.

The proportion of children under 15 years
rises from 41.4 per cent to 43.5 per cent with
declining mortality and constant fertility (hy
pothesis A). On hypothesis B, the proportion of
children declines over the thirty-year period
from 41.4 per cent to 36.5 per cent. It is then
only slightly above the proportion (33 per cent)
in a stable population with Japanese mortality
(1926-1930) with a constant increase of 10 per
thousand per year.

The proportion of persons aged 65 years or
over rises on either hypothesis, changing during
the thirty years from 2.0 per cent to 2.4 per cent
(hypothesis A), or 2.9 per cent (hypothesis B).
In the stable populations which would eventually
result from the specific rates assumed to be in
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effect at the end of the thirty-year period (if
those rates should be continued indefinitely
thereafter), the proportion would rise only to
2.7 per cent on hypothesis A, but on hypothesis
B it would rise to about 5.6 per cent.

The proportion in the central age group, 15
to 64 years, declines slightly with declining mor
tality and constant fertility (hypothesis A)
from 56.6 per cent to 54.1 per cent. It rises grad
ually with concomitant declines in mortality and
fertility (hypothesis B) from 56.6 per cent to
60.6 per cent.

In conclusion, it is necessary to emphasize the
arbitrary character of the assumptions made in
this analysis and its limitation to one hypo
thetical population. The study suggests that the
"inefficient" age structure of a population with
high mortality and high fertility is not neces
sarily improved and may be slightly aggravated
by a decline in mortality without a concomitant
decline in fertility. It indicates quite definitely
that the effects of a decline in mortality, without
a decline in fertility, in accelerating the rate of
population growth, may be reinforced over seve
ral decades by the persistence of a youthful age
structure. Under such conditions a considerable
decline in fertility, though modifying the rate
of increase that would otherwise result from a
decline in mortality, may allow a continuation
or even an acceleration of the initial rate of
natural increase.



Some quantitative aspects' of the aging of western populations
(Paper read at the Second International Gerontological Congress, St. Louis (Mo.),
United States of Arn,erica, 10 September 1951)

A. DEFINITION OF OLD AGE

It is important to preserve a certain sense of
proportion in studying the chronological aging
of the population in western countries. At the
present time, the demographer can only define
old age in chronological terms, considering as
"aged" such persons as have attained a certain
number of years. This chronological definition
imposes considerable restrictions on the inter
pretation of the findings. Old age cannot be
regarded as consisting merely in the number of
years which have passed since birth. This fact
alone would not make old age a problem.

It is said that in the Orient, or in the tropics,
people age rapidly. Biological impairment, phys
ical handicaps, and possibly also a certain social
isolation appear already at less advanced ages.
An average Indian at the age of 50 may perhaps
have to be regarded as "old" in the sense in
which the average westerner may be considered
"old" when attaining age 70 or 75. Unfortun
ately, demographic data regarding the incidence
of disability at various ages hardly exist. Such
data would be required in order to express the
quality pertaining to certain ages. Thus, while
relatively few persons in India attain ages of
65 years or over, the social burden of old age
may be considerably greater than it is in other
parts of the world, in view of the greater im
pairment of persons at less advanced ages.
Therefore, while considering trends of chrono
logical aging, which are quantitative only, it
must be borne in mind that a qualitative defini
tion, bearing on the frequency and degree of
disability, is of at least equal importance.

A further qualification obtains from the fact
that old age often implies a certain social ver
dict. Prejudices, conventions, traditions, as well
as legislation, tend to brand persons above cer
tain ages as "old". The age limit which society
sets for this class of persons is, of course, vari
able. It is found in many western countries that
employment practices have changed in such a
way as to lower the age limit at which persons
are no longer considered employable. Thus
larger numbers of individuals whose physical
handicaps are relatively slight, or even non
existing, have been added to those whom society
regards as old. It appears that a sociological
definition of old age is required.
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It is often said that one is really as old as one
feels. Those who can preserve good health up
to a very advanced age and, at the same time,
have the opportunity of taking an active part in
social life, may refuse to consider themselves
old. Under unfavourable conditions, when poor
health sets in at an earlier stage iri life, and
when old people cannot find a dignified place in
society, it is very likely that aging people will
lose interest in life and turn prematurely senile.
It follows that a definition of old age in psycho
logical terms is also required.

Thus it appears that four distinct definitions
are necessary for an adequate study of the prob
lem of the aged. Apart from old age as defined
by the number of years lived, we require also a
physiological, a sociological and a psychological
definition. Of course, there is a high correlation
among all these criteria, but changes in the num
ber of aged people may occur in different ways
under any of them.

The situation in certain western countries
may be described as one in which chronological
old age is increasing, the degree of impairment
at particular ages is probably diminishing, the
sociological age limit tends to fall, while the
trend of psychological aging may be in doubt.
Better health, on the one hand, makes aged
people feel younger, while restricted opportuni
ties for employment and social isolation may
tend to make them feel older.

For the sake of convenience, 65 years is se
lected, for the discussion which follows, as the
chronological lower limit of old age. This choice
of an age limit is arbitrary and does not imply
any judgment on the physiological, sociological,
or psychological conditions of persons above the
stated age.

B. THE DEMOGRAPHIC TRANSITION

Chronological aging is a characteristic of the
peoples of Europe, northern America and the
British Dominions in Oceania. In Asia, Africa
and Latin America, there is only a small propor
tion of aged persons in the population. This
small proportion, moreover, has shown no ten
dency to rise. Recent censuses have shown that
in the Philippines only one person in thirty, in
Brazil only one person in forty, and in India only
one person in almost fifty, were 65 years old or



more. In France, on the other hand, the census
of 1946 showed one person in nine as of such
an age. The reason for these wide differences
must be found in the demographic history of the
various parts of the world.

There was a time when birth rates and death
rates were both very high in all parts of the
world. However, in the late eighteenth century,
improvements in sanitation, medical knowledge,
and conditions of living initiated a decline in
mortality in certain countries. This decline has
since been followed in other countries at various
times. In some parts of the world it is only now
beginning, while in large parts of the world
there is still no evidence of an improvement in
mortality.

The decline in mortality was later followed by
a decline in fertility, due to social changes lead
ing to the acceptance of the pattern of small
families. The decline in fertility began in differ
ent countries at different times and has pro
ceeded at varying rates. In large parts of the
world, however, fertility is still as high as it has
ever been.

These changes, which some demographers call
the "demographic transition", have resulted in
a great diversity of conditions in various parts
of the world. In areas where mortality and fer
tility are still high, the proportion of the aged
is small and remains small. These areas include
most of Asia and Africa. In areas where mor
tality has been declining rather recently and
where fertility has declined very little if at all,
the total population increases rapidly, and the
number of births grows larger every year. Con
sequently the number of aged persons, though
perhaps increasing absolutely, continues to
make up only a small fraction of the total. Areas
of this type include most of Latin America,
Japan and probably also the Soviet Union. There
are, finally, those parts of the world in which
mortality has been declining for a long time, and
in which fertility also has declined very con
siderably. It is in these areas that the proportion
of the aged has increased and still is increasing
rapidly. These areas include most of Europe, the
United States, Canada, Australia and New Zea
land.

C. DEMOGRAPHIC HISTORY OF
CERTAIN COUNTRIES l

The demographic transition in western coun
tries has by no means been uniform. Variations
in its progress are shown in figure 1, which de-

lFor sources of data used in this and the following
sections, see appendix III.
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picts the history of birth rates, death rates and
infant mortality rates of six countries during
the past hundred years. Birth and death rates.
are simple but rather crude measurements of
the tendencies which underlie population
change. Both of these rates are computed per
thousand of the total population. Changes in
these rates, of course, alter the age structure
of the population. A changing age structure,
on the other hand, also has some influence on
these rates. For example, if a larger fraction of
the population falls into those ages at which the
risk of death is ordinarily low, this change will
tend to lower the death rate. Similarly, if there
is an increase in the proportion of the popula
tion in the range of ages at which they may be
come parents, this change will tend to raise the
birth rate.

England and Wales
England and Wales offer a classical example

of the demographic transition. Here, death rates
were already fairly low in the 1850's, and con
tinued to decline regularly until the 1920's.
Because of the rapid aging of the population,
however, no further appreciable fall in the
death rate has been possible in recent decades,
although the mortality rates in individual age
groups have continued to drop lower.

The birth rate, which was high in the 1850's,
rose to a maximum in the 1870's. A possible
reason may have been that, with the decline in
mortality, large numbers of children could sur
vive to reproductive ages and, in their turn, give
birth to an increased number of children. After
the 1870's, and until the great economic crisis
of the 1930's, the birth rate fell sharply and
consistently, until only a narrow margin was
left between the frequency of births and the
frequency of deaths. In recent years, however,
the birth rate has recovered to some extent.

More remarkable than the fall in either the
birth or the death rate was the fall in the infant
mortality rate. It is doubtful whether registra
tion of infant deaths was complete in the earliest
part of the period. It is, however, certain that
there was a time when at least 150 infants died
in the first year of life per thousand born, while
only about forty-five infant deaths occurred per
thousand births in the most recent decade.

France
The demographic transition in France pre

sents a rather different picture. Both birth and
death rates had been declining very gradually
over a considerable time in the past, and were
at low levels by the middle of the nineteenth



FIGURE 1. BIRTH RATES, DEATH RATES, AND INFANT MORTALITY RATES IN SIX WESTERN COUNTRIES, 1850-1950

Heavy lines: B=Birth rates; D=Death rates. Light line: IM=Infant mortality rates.
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century. The low birth rate gave a rather small
margin of natural increase. This decline in birth
and death rates continued, very gradually, until
recent times. In the decade which included the
First World War, there was an unusually high
mortality combined with an unusually low fer
tility, resulting in an excess of deaths over
births. During the depression of the 1930's, the
birth rate once more fell somewhat below the
death rate. A recovery of the birth rate has,
however, been noted in recent years.

Netherlands
The demographic history of the Netherlands

affords yet another contrast to the British pat
tern. There the death rate started higher and
fell lower than in England and Wales. The fall
in the birth rate, though considerable, was less
drastic and fertility is still at a relatively high
level. As a result, the margin of natural increase
has been widening, and the population has been
grbwing at an accelerated rate. A great drop has
been registered in the infant mortality rate.
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Around the middle of the last century, about one
in five Dutch infants died in the first year of
life; only one in forty died in 1949.

New Zealand
The history of New Zealand is unusual. In the

middle of the last century, the population was
very small and consisted only of recent immi
grants. Until the beginning of the present cen
tury, most of the population increase was di
rectly due to immigration. However, as the
population grew larger, an increasing part of
its growth was derived from the excess of births
over deaths among the local population. The
originally very high birth rates were those of a
population made up in a large part of persons
in parental ages. Similarly, the very low death
rates at the beginning were due to the fact that
a population consisting mostly of young adults
is generally subject to low risks of death. In
recent years, however, the population trends
have approximated those of other western coun
tries. The birth rate has fallen to a fairly low
level, while the death rate has actually been
rising. Infant mortality in New Zealand has
fallen to record low levels.

Spain
Spain is a country where the demographic

transition started in more recent times. The
transition, however, has become more rapid than
in countries where it began earlier. The fall in
birth rates and death rates since the turn of the
century has been very steep.

United States
Some reservation must be made with regard

to the data for the United States. Complete
registration of births and deaths has been
achieved only in rather recent times. The data
shown in figure 1 are largely estimates and re
late to the white population only, since informa
tion on non-whites has been particularly defec
tive until very recent years. In spite of these
imperfections in the data, a consistent picture
has been obtained. The population of the United
States has grown rapidly, partly by natural
increase of the population and partly by heavy
immigration. The changes in vital rates in the
United States are, therefore, intermediate be
tween those found in England and Wales and
those found in New Zealand. A constant flow of
immigrants has maintained the birth rate at a
somewhat higher level and the death rate at a
somewhat lower level than the rates of England
and Wales at corresponding periods of time. As
a result, natural increase, although slowing
down, has been fairly rapid.
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D. EFFECTS OF DEMOGRAPHIC TRANSITION

ON AGE STRUCTURE

Some of the effects of the vital changes which
have just been described are illustrated in fig
ure 2.

For the present purpose, the population can
be divided into three major age groups. Persons
at ages between 20 and 65 may be regarded as
the active persons; they carry the responsibility
for the care of children and of the aged. The
choice of age limits is arbitrary and does not
have any precise meaning. Nevertheless, some
age limit has to be selected in order to make
valid comparisons. Persons at ages below 20 and
above 65 can then be taken as parts of the popu
lation whose care is the responsibility of persons
at intermediate ages.

The age composition of the population as
shown by various national censuses has been
examined and the following ratios have been
computed: the numbers of persons at ages 65
and over per hundred persons aged 20 to 65;
the numbers of persons aged less than 20 per
hundred persons aged 20 to 65; and the sum of
the two ratios as an indication of the total bur
den of dependency.

England and Wales
In England and Wales, the ratio of the aged

to the active population remained at almost
constant values-between 9 and 10 per cent-until
about 1920; for a time, it even seemed to dimin
ish somewhat. Since1920, it has been increasing
rapidly, to reach 17.9 in 1950. The ratio of chil
dren and adolescents to the active population,
which rose somewhat around 1870, declined very
sharply until about 1940, and has been nearly
constant in recent years. The total dependency
burden, which consisted until fairly recently
mostly of children and adolescents, has become
more and more an old-age burden. For a long
time it decreased, but recently it seems to have
shown a tendency to increase once more, as a
result of the rapid increase in the proportion
of older people.

France
In France, where demographic changes have

been rather slow, child dependency has been
light for a long time and has diminished further,
but not very sharply. Old-age dependency, on
the other hand, was already high in the second
half of the nineteenth century, and has become
an increasing part of total dependency. Al
though the rise in the ratio of the aged has been
very gradual, it attained 19.2 in 1950.



FIGURE 2. OBSERVEDCHANGES IN AGE STRUCTURE IN SIX WESTERN COUNTRIES, 1850-1950

A=Number of persons aged under 15 per 100 persons aged 15-64
B=Number of persons aged 65 and over per 100 persons aged 15-64

c=Total dependency ratio (sum of A and B)
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Netherlamds
In the Netherlands, where a rapid natural

increase has been maintained until the present,
the ratio of the aged rose very gradually and
only in recent times has shown a tendency to rise
faster. In 1949, it was estimated to have attained
14.0 per hundred persons of working ages. The
decline in infant mortality raised the ratio of
children and adolescents, which remained very

high until rather recently. The fall in childhood
dependency in recent years has not been very
rapid.

New Zealand
Changes in the age structure of New Zealand

have been exceptional, because most of the popu
lation increase before the turn of the century
was a result of immig-ration. At first, the age
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structure of the New Zealand population re
sembled the age composition of the immigrant
stream. Very few of the immigrants were at
advanced ages; immigrant families, as a rule,
were not exceedingly large. The young adult

. immigrants, however, quickly 'produced chil
dren, and the child population grew rapidly,
while it was only very gradually that increasing
numbers of individuals attained old age. During
the twentieth century, immigration has fallen
off, resulting at first in a decline in child depend
ency, and recently in a very rapid increase in
the proportion of persons at advanced ages.

Spain
In Spain the figures show low, but gradually

increasing, ratios of aged to active persons, and
a rather recent decline in child dependency.
There will probably be further declines in child
dependency in the future, followed by an accel
erated increase in the ratio of the aged.

United States
In the United States, child dependency, which

was originally very high, has declined greatly.
The ratio of the aged, which was at first very
low, has increased gradually; this increase was,
for a time, held in check by the influx of large
numbers of immigrants, but has become rapid
in recent years.

E. HYPOTHETICAL EXPERIMENTS

1. The effect of declines in mortality
In order to assess the probable rates of aging

in the future, it is necessary to study separately
the influence of changes in mortality, fertility
and rates of migration. For this reason, a few
experiments have been made with hypothetical
population age structures."

It is commonly thought that the increasing
proportion of old people in the populations of
western countries is due to the lengthening ex
pectation of life, i.e., to declines in mortality.
This supposition is examined in the first two
experiments.

The first experiment deals with the effect of
a reduction in mortality at ages 5 and over, such
as has occurred in France during the last hun
dred years. Mortality conditions prior to the
reduction are represented by the French life
table for the years centring on 1850, computed
by Bertillon, Sr.

Mortality in France at that time was lower
than in most other countries of Europe, though

2For a brief description of the methods used in these
experiments, the reader is referred to appendix I.
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still high by the present-day standards of west
ern nations. Mortality after the reduction is rep
resented by the official French life table of 1933
1938. The amount of the difference is very
roughly indicated by the fact that the death rate
in France in about 1850 was around 24 per thou
sand, and that the average death rate for the
1930's was slightly under 16 per thousand. In
calculating the effect of such a change, it is
assumed that the whole reduction in mortality,
which required some eighty or ninety years to
be realized in France, has been telescoped in a
period of thirty years. This assumption is made
because, as has been shown above, recent pro
gress in cutting down high death rates in some
other countries-in Spain, for instance-has
been faster than it was in France. The experi
ment, then, consists in calculating the age dis
tribution which the French population would
have assumed if the mortality rates of 1850 had
continued unchanged, and in comparing this
with the age distribution that would have been
produced by a decline in these rates to the recent
levels within thirty years. After thirty years,
it is assumed that the mortality rates decline
no more, so that the eventual consequences of
the decline up to that time can be calculated. In
order to isolate the influence of the mortality
changes, all other factors have to be held con
stant; this is done by assuming that the fertility
rates for various age groups remain constant at
the levels which were required to replace the
population under the 1850 mortality rate, and
that there is no immigration or emigration.

It is desirable to distinguish between the
effects of a decrease in earlychildhood mortality,
and in mortality at ages over 5. Initially, there
fore, mortality is assumed to decline only at ages
5 and over, the death rate in the age class under
5 being held constant at the high level of 1850.
According to the life table, the infant mortality
rate at that time was 167 per thousand births,
and even that high figure may be an underesti
mate of the losses in the first year of life in
France one hundred years ago.

The effect of the assumed trend, which is
illustrated in figure 3 (I), is eventually to raise
the ratio of persons over65 to persons 20 to 64
from 15.3 per cent (the figure corresponding to
the continued high mortality at all ages) to
only 16.5 per cent. Evidently, the effect on aging
of a decline in mortality at ages over 5, such as
occurred in France, is not very important. The
numbers of survivors at all ages are increased
without much effect on the ratio of the older to
the younger ones.

If the assumptions are changed so as to allow



FIGURE 3. HYPOTHETICAL CHANGES IN AGE STRUCTURE OF STATIONARY POPULATIONS

UNDER VARIOUS ASSUMPTIONS
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mortality of children under 5, as well as of per
sons over that age, to decline, the effect is as
shown in figure 3 (II). At first, a slight increase
occurs in the ratio of the aged to the active popu
lation. After thirty years, however, this trend
is reversed, so that there are finally only 13.0
aged per hundred active persons, instead of the
original 15.3. The relative number of children
and adolescents, on the other hand, increases
rapidly, from an original 62.8 to an eventual
76.2 per cent of the active population.

The reason for this change is that, with a re
duction in infant and child mortality there is
much more frequent survival to early adult ages.
The reduction in mortality at other ages also
results in more frequent survival to old age, but
the latter effect is not as important as the
former. As the population grows, the proportion
of children and adolescents increases most rap
idly, that of adults less rapidly, and that of the
aged least rapidly. The new proportions in each
age group then become permanent.

The reduction in infant mortality results in
more frequent survival to reproductive ages and
consequently a constantly increasing number
of births. This effect is more important, at
least in the present example, than the effect on
survival to old age. Although changes in mortal
ity may occur in different ways, with more im
portant decreases in mortality at advanced ages
than at earlier ages, the observation made from
the French life tables may be regarded as typical
for western countries in recent times.

It must be concluded that the fall in infant
mortality is important in keeping the popula
tion young. This conclusion is of some interest.
In certain countries, particularly in Latin Amer
ica, mortality is falling, while fertility remains
high. It is probable that very rapid declines in
infant mortality are taking place and will con
tinue to take place in the near future. While
child dependency is increasing rapidly, old-age
dependency may even be decreasing. The decline
in infant mortality, therefore, has an effect
which is similar to that of an increase in fer
tility.

This effect has occurred in some western coun
tries. In the Netherlands, for example, while
child dependency rose considerably for a time,
old-age dependency remained almost constant.
This situation may bring about a shift in social
attitudes, with greater concentration on re
sponsibilities towards children, and relative
neglect of the aged, who form only a small part
of the total dependency burden. When, at some
later time, trends in age structure lead to in-
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creased old-age dependency, social attitudes
may not be well prepared to meet the new
demands.

2. The effect of declines in fertility and mor
tality

A third experiment assumes a simultaneous
decline in mortality and fertility. Mortality at
all ages declines, as before, for thirty years,
while fertility declines during the same period
to a level which will be sufficient, in the long
run, to replace the population at the new low
rates of mortality. The effects of these assumed
changes upon the age distribution of the popu
lation are similar to those which occurred in
France during the course of a century-a
marked decline in child dependency at an early
time, and a gradual increase in old-age depend
ency, as illustrated in figure 3 (III). The effect
of declining fertility upon the number of chil
dren is immediate, whereas it takes a much
longer time for the effect of declining mortality
to become apparent in the age group above 65.
Eventually, the total burden of dependency rises
owing to the increase in the aged population. In
such a population, an adjustment to this situa
tion may not give rise to very acute problems.
The increase in aged persons is sufficiently slow
to allow for a reorientation of social attitudes.

In most of the other western countries, how
ever, the decline in mortality preceded the de
cline in fertility. It is therefore realistic to
change the assumptions once more and to as
sume that mortality declines for the first thirty
years, while fertility declines in the following
thirty years. The effect on age structure in this
case is remarkably different, as seen in figure
3 (IV) . There is, at first a period of heavy child
dependency, due to the rapid fall in infant mor
tality; following this period, an unusually large
number of survivors are drawn into adult ages,
the persons who were born when fertility was
still high and mortality was low. While these
persons are in middle adult ages, the ratio of
persons over 65 to persons aged 20 to 65 tends
to be lowered. Eventually, however, this large
group also enters old age, while the numbers
of persons in middle adult ages are no longer
increasing because of the declines in fertility in
the second thirty-year period. The result, in the
later stages, is a very rapid rise in the ratio of
aged persons to the active population.

The experience of England and Wales has
actually been quite similar to this. In the last
quarter of the nineteenth century, the old-age
dependency ratio was actually declining, al
though only slightly, while aging in the most



recent quarter-century has been very rapid. It
is in this situation that a great flexibility of
social attitudes is required. Attitudes may con
tinue to be influenced by child dependency which
was high in a not-too-distant past, and not be
properly adjusted to meet the requirements of
a rapidly increasing aged population.

3. War hypothesis
In some European countries, the two world

wars have had severe demographic effects. The
immediate effect of a war was a loss of males
of military ages combined, in some cases, with
an even heavier deficit in births. In the long run,
these effects have brought about additional
changes in age structure.

In order to isolate the effect of a major war,
an example has been worked out, assuming the
low mortality of the recent French life table
(1933-1938) with a fertility sufficient for popu
lation replacement. No changes in mortality and
fertility are assumed to occur. Further assump
tions are made, involving heavy military losses
and a large birth deficit in the first five years,
similar in effect to the losses suffered by the
population of France in the First World War
(see figure 3 (V) ).

As an immediate result of the birth deficit,
the child dependency ratio declines. However,
as adolescents who were not exposed to military
casualty reach the ages of parenthood, child
dependency rises again. It decreases once more
as the depleted numbers of war-time babies
move into the ages of parenthood. Also as an
immediate result of the war, the old-age de
pendency ratio rises, for persons at advanced
ages were not exposed to military casualty and
the numbers in young adult ages were reduced.
Some years after the war, old-age dependency
declines, since persons at ages which were
affected by casualties are reaching old age. As
persons in active ages are not adequately re
placed because of the war-time birth deficit, the
ratio of the aged rises again until, some sixty
five years after the war, the war-born babies
enter old age.

The First World War undoubtedly contributed
to the recent aging of the French population.
However, since over thirty years have passed,
these war-time effects on aging are ebbing away.
Meanwhile, as a result of the Second World
War, a second cycle of aging has begun. Since,
however, that war did not bring about a heavy
birth deficit in France, it is likely that, after
two or three decades, the effects on aging will
diminish.
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4. Migration

Using again a population of low fertility and
low mortality, as in the last example, three
different assumptions are made with regard to
migration. In each case it is assumed that a
migratory movement will continue for a period
of thirty years and then suddenly discontinue.
Furthermore, it is assumed that the age com
position of the migrant population will be the
same as that of emigrants from Norway in the
year 1900, consisting mostly of young adults,
many of whom had young children with them;
emigrants of advanced ages were rare. The
annual number of migrants is assumed to be 1
per cent of the original population, which im
plies a very heavy rate of migration.

In the first example, as depicted in figure 3
(VI), the effect of emigration is considered.
While the number of adults under 65 is greatly
reduced, the number of aged persons remains
almost the same, resulting in a greatly increased
old-age dependency ratio. When emigration dis
continues, after thirty years, it takes another
thirty years for old-age dependency to return
to its initial level. Such heavy emigration has
not been experienced in any western country,
except perhaps in Ireland in the last century.
Nevertheless, it may be inferred that the cessa
tion of large-scale migration from certain Eu
ropean countries after the First World War has
somewhat counteracted the trend towards an
aging population.

In the second example, the effect of immigra
tion is examined and shown in figure 3 (VII).
About ten years after the onset of immigration,
child dependency rises as young immigrants be
gin to have families. This rise continues until
immigration is ended. Old-age dependency, on
the other hand, declines, since the population is
replenished by the inflow of young people. After
the discontinuance of immigration, old-age de
pendency rises again, since former immigrants
are also reaching old age. A high peak of aging
is obtained some thirty to forty years after the
cessation of immigration. This example helps
to explain the trends in the United States. Since
large-scale immigration to the United States
tapered off following the First World War, it
is likely that aging in the United States in
recent years has been more rapid than it would
have been had large-scale immigration con
tinued.

In the final example, which is illustrated in
figure 3 (VIII), it is assumed that a country
had no population at the beginning and that its
population has been built up over a period of



thirty years by immigration and the subsequent
natural increase of the immigrants. As immi
gration begins, the age distribution of the popu
lation is the same as that of the migrants. With
continued immigration, further young immi
grants are added each year to the aging former
immigrants. As young immigrants begin to set
up new families, child dependency rises. As
immigration discontinues, child dependency
falls off again. Old-age dependency is very
slight at first and rises only very slowly. How
ever, as immigration discontinues, old-age de
pendency rises very rapidly. A similar situation
exists in New Zealand, where until rather
recently only a small number of persons were
in the advanced ages, but where in recent time
the population has been aging very rapidly.

F. CONCLUSIONS

Future prospects of an aging population may
be evaluated in terms of the results of these
experiments. Infant mortality rates in some
western countries have already reached such low
levels that further reduction cannot be very
spectacular. With the increasing control of de
generative diseases, such as cancer, future im
provements can be expected to occur mainly at
the ages of from 40 upwards. In such an event,
future reductions in mortality will result in
further chronological aging, but an increasing
proportion of the aged will continue to enjoy
good health.

The future of fertility is difficult to predict.
We have witnessed in recent years a marked
revival of birth rates in most western countries.
However, the opinions of experts differ as to
how long this revival of fertility can be sus
tained. It is possible that fertility in the future
will be somewhat higher than it was in the
1930's, when there was a severe economic crisis.
However, it may not continue at quite as high a
level as has been experienced in recent years.
Even though fertility has risen, it will be a long
time before its effects on aging are felt. In the
coming decade, it is the small generation born in
the 1930's which will be moving into adult ages;
relatively small numbers of adults, conse
quently, will have to provide both for the in
creased numbers of aged persons and for the
recently increased numbers of children and
adolescents. Not until about fifteen or twenty
years from now will the numerous recent births
enter the adult ages and thereby tend to lessen
the burden of old-age dependency. Therefore fur-
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ther increases in old-age dependency, at least
for another fifteen years, must be anticipated.
Following that time, there may be some decline
in the ratio of the aged to the active population,
but only if birth rates remain fairly high.

In many European countries, the two world
wars will continue to have effects on aging. In
Germany, for example, young adults, who were
not very numerous as a result of the birth deficit
of the First World War, have been further de
pleted as a result of the heavy casualties of the
Second World War. In this case, the two world
wars have reinforced each other with regard to
their effects on aging. Not until thirty to thirty
five years from now, when these adults them
selves have reached old age, is there likely to
be much reduction in old-age dependency.

It is not very probable that large-scale migra
tions will take place in the near future. This has
been partly prevented by the depletion of the
number of young adults in European countries
through the combined effect of wars and low
fertility in the inter-war years. Young adults
have become particularly indispensable in these
top-heavy age structures and may not be spared
in large numbers in the future. The slackening
of immigration in America and Oceania, on the
other hand, has resulted in a rapid aging of the
populations of the newly settled continents. The
climax of the effect of this factor may already
have been reached, for it has been some thirty
to forty years since mass migration was discon
tinued. It is true that Australia and New Zealand
have experienced a marked pick-up in immigra
tion in recent years which, if continued over a
long period, may halt the increase in the propor
tion of aged persons.

In Latin America, the Soviet Union and
Japan, where mortality is declining rapidly and
fertility has begun its downward trend, the
populations are at present rather young, and
the proportions of the aged are small. However,
if fertility falls off rapidly, as it has in recent
decades in Spain, there may be very rapid aging
some decades hence.

Further increases in the number of aged per
sons are inevitable for most western countries.
Attention must therefore be directed towards
improving the quality of life in old age. Good
health, opportunities for useful activity and a
wholesome attitude on the part of younger per
sons are likely to make life at advanced ages
more meaningful and remove from it some of
the penalties which, often unjustly, are associ
ated with it at the present time.



APPENDIX I

Methodological notes on projections of hypothetical populations

The starting point for the first four projec
tions was the French life table (by Bertillon,
Sr.) for the years centring on 1850. The num
bers of survivors to various ages from a con
stant number of births, as given by the life table,
were taken as the model of an initially station
ary population, being the result of constant ~or
tality conditions such as those in France ctrca
1850 combined with a constant birth rate suffi
cient' for exact replacement of the population.
The number of births per thousand persons aged
20 to 45 (i.e., in reproductive ages) was found
to be 70.69, giving a birth rate of 25.0 per thou
sand of the total population.

A similar stationary population was con
structed on the basis of the French life table
for 1933-1938. The birth rate per thousand per
sons aged 20 to 45 necessary for exact replace
ment of a population with 1933-1938 rates of
mortality was found to be 48.24, or 17.0 per
thousand of the total population. Five-year sur
vival ratios were computed from both life
tables. On all the first four assumptions, sur
vival ratios were estimated by straight-line in
terpolations for six successive five-year 'periods,
beginning with the values of the 1850 hfe ta~le
and ending with those of the 1933-1938 hfe
table. After the thirty years represented by
these six intervals, survival ratios were held
constant at the 1933-1938 levels. By means of
these ratios, the initially stationary population
was "aged", in successive intervals, in a manner
to represent declining mortality. In the first two
assumptions, births in each interv~l were com
puted on the basis of a constant birth rate per
thousand persons aged 20 to 45 (70.69).

On the first assumption, a further modifica
tion was applied to survival ratios. Survival
from birth to ages 0 to 4 was held constant
throughout at the 1850 level. The survival ratio
from ages 0 to 4 to ages 5 to 9 was also com
puted on the assumption of. 1850 l~vels of mor
tality at ages under 5 combmed WIth ~933-19.38
rates of mortality at ages 5 to 9. Survival ratios
for these ages were then interpolated for the
first thirty years, beginning with that of 1850
mortality at all ages (ages 0 to 4 as well as 5 to
9) and ending with the computed "hybrid"
ratio; the "hybrid" ratio was then held constant
for the remaining periods.

The computations for the second assumption
differ from those of the first in that the original
interpolations of survival ratios apply to all
ages.

On the third assumption, survival ratios were
as on the second assumption, but births were
computed by interpolating the birth rate per
thousand persons aged 20 to 45 from 70.69 at
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the beginning of the period to 48.24 at the close
of the thirty-year period, and holding the rate
thenceforth at 48.24.

On the fourth assumption, survival ratios
were as on the second and third assumptions;
the birth rate per thousand persons aged 20 to
45 was held constant at 70.69 for the first thirty
years, then interpolated to rea~h ~8.24 in the
ensuing thirty years, after which It was held
constant at the latter level.

For the fifth to the seventh projections, the
French life table of 1933-1938 was taken as the
starting point. -Mortality and fertility at the
level sufficient for replacement (48.24 births
per thousand persons aged 20 to 45) were held
constant.

In the fifth projection, it was assumed that,
during the first five years, there was a birth
deficit of 50 per cent below the number of births
which would normally have been expected. Mili
tary casualties amounting to 3.5 per cent of per
sons aged 15 to 19, 15 per cent of persons aged
20 to 24, 20 per cent of persons aged 25 to 29,
15 per cent of persons aged 30 to 34, 10 per cent
of persons aged 35 to 39, 4 per cent of persons
aged 40 to 44, and 2 per cent of persons aged 45
to 49 were assumed. (This age distribution of
military deaths is similar to that of German
military deaths in the First World War, taking
into account the aging during the five-year in
terval.) After the first five-year interval, the
population was "aged" with mortality and fer
tility rates held constant at the level of those of
the initial population.

In the sixth projection, it was assumed that
emigration took place at an initial rate of 1 per
cent of the total population per annum. The age
distribution of the initial migrants was assumed
to be that of emigrants from Norway in the year
1900. From this, the "age-specific propensities
to emigrate" were computed and were combined
with life-table survival rates to give age-specific
percentages of persons remaining alive within
the country during five-year periods. The popu
lation was then "aged" by means of these per
centages for the first thirty years. After ~hirty

years, emigration was assumed to have discon
tinued, and the initial life-table survival values
were applied.

In the seventh projection, the initial age
specific mortality and fertility rates were held
constant, and to the resulting population was
added an annual number of immigrants (age
distribution of emigrants from Norway in
1900) amounting to 1 per cent of the total popu
lation. The number of immigrants added in
creased as the total population grew by immi-



gration, The immigrants were "aged" after
their arrival on the assumption of mortality and
fertility rates like those of the initial population.
It was assumed that, after thirty years, the im
migration was discontinued, but that survivors
and offspring of previous immigrants, projected

on the basis of constant mortality and fertility
rates, continued to be added to the population.

In the eighth projection, the initial population
was taken as zero, and immigrants and their
offspring were treated as in the seventh pro
jection.

APPENDIX II

Tables

TABLE 1 A. NUMBER OF LIVE BIRTHS PER THOU
SAND POPULATION FOR SELECTED COUNTRIES,

1850-1950-

United
Sta.tesb

England (white
and Nether- New popu-

Period Wale. Franc. land. Zealand Spa.in. lati01l.)

1851-1860 ....34.1 26.3 33.5 43.3e
1861-1870 ....35.2 26.3 35.3 40.2 37.9 41.4e
1871-1880 .... 35.4 25.4 36.3 40.6 38.3e
1881-1890 .... 32.5 23.9 34.2 33.8 36.2 35.2e
1891-1900 .... 29.9 22.2 32.6 26.7 34.8 31.5e

1901-1910 .... 27.2 20.6 30.6 26.8 34.5 30.1e
26.84

1911-1920 .... 21.8 15.2 26.9 25.1 30.0 28.2"
1921-1930 .... 18.3 18.8 24.5 21.0 29.4 23.6e
1931-1940 .... 14.9 15.5 20.8 17.7 24.5 18.2"
1941-1950 .... 16.9 17.7 24.1 23.6 21.5 22.6e

-Rates represent annual averages for each decennial
period.

bEstimated rates.
eEstimates for the years 1850, 1860, 1870, 1880, 1890

and 1900 respectively derived from census statistics.
4Average of estimates derived from census statistics

for 1910 and 1920.
eEstimated rates derived from birth statistics, allow

ing for under-registration of births.

TABLE 1 B. NUMBER OF DEATHS PER THOUSAND
POPULATION FOR SELECTED COUNTRIES ,1850-1950-

TABLE 1 C. NUMBER OF INFANT DEATHS PER
THOUSAND LIVE BIRTHS FOR SELECTED COUNTRIES,

1850-1950-

Unitod
Stat••

England (white
and Nether- New popu-

Period Wale. Franc. lando Zealand Spain lati01l.)

1851-1860 .. , .154 173 198 155b
1861-1870 .... 154 178 199
1871-1880 .... 149 172 204 101e 167 b

1881-1890.... 142 167 178 87 158 b

1891-1900 .... 153 164 158 84 145 b

1901-1910.... 128 133 124 72 161 125b
115d

1911-1920 .... 100 125 94 51 151 83d
1921-1930 .... 72 92 63 40 134 63d

67"
1931-1940.... 59 72 41 32 121 51"
1941-1950 .... 45 70 40 27 93 34"

-Rates represent annual averages for each decennial
period.

bLUe-table death rates under 1 year in Massachusetts
in 1855, 1878-1882, 1890, 1900-1902 and 1909-1911 re
spectively.

°1875-1880 only.
dOriginal registration States, 1909-1911, 1919-1920

and 1929 respectively.
eRates in entire registration area.

TABLE 2. NUMBER OF PERSONS AGED 0 TO 19 AND
65 AND OVER PER HUNDRED PERSONS AGED 20 TO

64 FOR SELECTED COUNTRIES, 1850-1950

England
and Wales
1851. 90.3
1861. 90.4
1871. 92.2
1881. 94.1
1891.. 90.5
1901. 80.1
1911. 72.6
1921 64.9
1931. 53.9
1936 48.9
1941. 45.6
1946 44.5
1950 46.4

France
1851 62.9
1856 62.6
1861. 62.3
1866 61.9
1872 62.2

Age grfYUp, (!lear.)

o to 19
and

65 and over 65 an<tover

England
and Nether- N.w Unit.d

Period Wale. FramctJ lando Zealand Spain Stat••

1851-1860 .... 22.2 23.9 25.7 21.4b
1861-1870.... 22.5 23.6 25.0 13.0 30.8 19.5e
1871-1880 .... 21.4 23.7 24.3 12.3 19.6d
1881-1890 .... 19.1 22.1 21.0 10.4 31.8 19.64
1891-1900 .... 18.2 21.5 18.4 9.8 29.5 18.2d

1901-1910 .... 15.3 19.4 15.2 9.8 25.2 16.2d
1911-1920 .... 14.4 21.8 13.4 10.0 23.5 14.64

14.6e
1921-1930.... 12.1 17.0 10.2 8.6 19.1 12.2e

11.2 f

1931-1940 .... 12.3 15.8 8.9 8.7 17.3 10.6f
1941-1950 .... 12.4 15.5 9.6 9.7 13.0 10.0 f

-Rates represent annual averages for each decennial
period.

bMassachusetts rate in 1855.
eMassachusetts rate for 1868-1872.
4Massachusetts rates for 1873-1882, 1883-1892, 1893

1902, 1903-1912 and 1913-1922 respectively.
"Rates in original registration States (whose popula

tion was predominantly white.)
fWhite death rates in entire registration area.
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CfYUntr!l
andllsar oto 19

9.2
9.3
9.5
9.3
9.5
8.8
9.5

10.6
12.3
13.5
15.5
16.8
17.9

11.3
11.1
11.6
12.6
13.0

99.5
99.7

101.7
103.4
100.0

88.9
82.1
75.5
66.2
62.4
61.1
61.3
64.3

74.2
73.7
73.9
74.5
75.2



TABLE 2. NUMBER OF PERSONS AGED 0 TO 19 AND TABLE 3 (1). EXPECTED NUMBER OF PERSONS

65 AND OVER PER HUNDRED PERSONS AGED 20 TO AGED 0 TO 19 AND 65 AND OVER PER HUNDRED

64 FOR SELECTED COUNTRIES, 1850-1950 (cont.) PERSONS AGED 20 TO 64, ACCORDING TO ASSUMP-

Aoe oroup. (lJeo.r.)
TION OF DECLINE IN MORTALITY AT AGES 5 AND

o to 19
OVER, FOR ONE HUNDRED YEARS (ASSUMPTION 1)

co.....try ..nd
..ndlJe..r o to 19 65 .. nd over 65 .....d over

Aoe oroup. (lJeo.r.)

France (cont.) o to 19

1876 ............ 63.1 13.5 76.6 Time peri.od ..nd

1881. ........... 62.7 14.3 77.0 (lIe..rs) o to 19 65 .... d ov.r 65 ..nd /Wer

1886 ............ 62.7 14.2 76.9
1891 ............ 62.0 14.7 76.7 0 62.8 15.3 78.1
1896 ............ 61.1 14.7 75.8 5 62.9 15.4 78.3
1901 ............ 59.7 14.6 74.3 10 62.8 15.7 78.5
1906 ............ 59.2 14.7 73.9 15 62.6 16.0 78.6
1911 ............ 58.0 14.7 72.7 20 62.3 16.2 78.5
1921. ........... 52.7 15.5 68.2
1931.. .......... 49.8 15.7 65.5 25 62.2 16.4 78.6

1945 ............ 49.9 19.8 69.7 30 62.2 16.5 78.7

1950 ............ 50.8 19.2 70.0 35 62.5 16.6 79.1

Netherlands 40 62.7 16.7 79.4

1849 ............ 81.2 9.0 90.2 45 62.5 16.6 79.1

1859 ............ 79.7 9.2 88.9 50 62.4 16.6 79.0
1869 ............ 82.0 10.6 92.6 55 62.4 16.5 78.9
1879 ............ 88.1 10.8 98.9 60 62.4 16.5 79.0
1889 ............ 90.6 12.2 102.8 65 62.6 16.6 79.2
1899 ............ 89.3 12.1 101.4 70 62.6 16.6 79.2
1909 ............ 88.3 12.3 100.6
1920 ............ 82.1 11.4 93.5 75 62.6 16.5 79.1

1930 ............ 74.4 11.5 85.9 80 62.5 16.5 79.0

1945 ............ 64.9 13.0 77.9 85 62.5 16.4 78.9
1949 ............ 67.9 14.0 81.9 90 62.5 16.4 78.9

New Zealand 95 62.5 16.5 79.0

1864 ............ 71.3 1.1 72.4 100 62.5 16.5 79.1
1867 ............ 76.6 1.5 78.1
1871. ........... 87.3 2.0 89.3
1874 ............ 97.5 2.4 99.9
1881 ............ 108.1 3.0 111.1 TABLE 3 (II). EXPECTED NUMBER OF PERSONS1886 ............ 110.1 3.9 114.0
1891.. ..........106.5 4.8 111.5 AGED 0 TO 19 AND 65 AND OVER PER HUNDRED
1896 ............ 96.5 6.0 102.5 PERSONS AGED 20 TO 64, ACCORDING TO ASSUMP-
1901. ........... 86.1 7.9 94.0
1906 ............ 76.5 8.5 85.0 TION OF DECLINE IN MORTALITY AT ALL AGES FOR
1911. ........... 72.7 8.6 81.3 ONE HUNDRED YEARS (ASSUMPTION II)
1921 ............ 73.3 8.9 82.2
1926 ............ 70.3 9.1 79.4
1931 ............ 60.5 10.1 70.6 Aoe oro ...p. (lJeo.r.)
1936 ............ 58.3 11.1 69.4 o to 19
1941. ........... 57.2 13.0 70.2 Time period ....d
1948 ............ 60.1 16.3 76.4 (lJe..rs) o to 19 65 ..nd over 65 ..nd over

Spain
1860 ............ 77.8 7.2 85.0 0 62.8 15.3 78.1
1877 ............ 76.8 7.7 84.5 5 63.1 15.4 78.5
1887 ............ 77.8 9.5 87.3 10 64.1 15.7 79.8
1900 ............ 78.9 9.7 88.6 15 65.7 16.0 81.7
1910 ............ 82.5 10.6 93.1 20 67.9 16.2 84.1
1920 ............ 80.4 10.9 91.3
1930 ............ 77.4 11.6 89.0 25 70.0 16.3 86.3

1940 ............ 74.1 12.2 86.3 30 72.0 16.3 88.3

United States 35 73.7 16.1 89.8

white population: 40 74.8 15.7 90.5

1850............113.9 5.8 119.8 45 75.4 15.3 90.7

1870 ............103.0 6.4 109.4 50 75.7 14.8 90.5
1880 ............ 95.7 7.2 102.9 55 76.0 14.3 90.3
1890 ............ 88.5 7.9 96.4 60 76.2 13.8 90.0
1900 ............ 83.5 8.1 91.6 65 76.3 13.4 89.7
1910 ............ 76.1 8.2 84.3 70 76.3 13.1 89.4
1920 ............ 73.4 8.8 82.2 75 76.3 12.9 89.2
1930 ............ 68.1 10.2 78.3 80 76.2 12.9 89.0

United States 85 76.1 12.9 89.0
total population: 90 76.1 12.9 89.0
1930 ............ 69.6 9.7 79.3 95 76.2 13.0 89.2
1940 ............ 58.6 11.7 70.3
1950 ............ 59.6 14.2 73.8 100 76.2 13.0 89.2
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TABLE 3 (III). EXPECTED NUMBER OF PERSONS TABLE 3 (V). EXPECTED NUMBER OF PERSONS
AGED 0 TO 19 AND 65 AND OVER PER HUNDRED AGED 0 TO 19 AND 65 AND OVER PER HUNDRED
PERSONS AGED 20 TO 64, ACCORDING TO ASSUMP- PERSONS AGED 20 TO 64, ACCORDING TO ASSUMP-
TION OF SIMULTANEOUS DECliINE IN FERTILITY TION OF LOW FERTILITY AND MORTALITY, WITH

AND MORTALITY FOR ONE HUNDRED YEARS WAR LOSSES, FOR ONE HUNDRED YEARS
(ASSUMPTION III) (ASSUMPTION V)

Age gruup8 (V....r8) . Age group8 (VMr8)

o to 11 o to 19
Time period ..nd Time period ..nd

(v«..rs} o to 19 65 ..nd over 6p ..nd over (11."1'8) o to 19 65 ..nd over /l5 ..nd over

0 62.8 15.3 78.1 0 53.0 19.2 72.2
5 62.7 15.4 78.1 5 50.2 21.1 71.3

10 62.2 15.7 77.9 10 48.8 21.0 69.8
15 61.5 16.0 77.5 15 47.1 21.0 68.1
20 60.3 16.2 76.5 20 46.0 20.8 66.8
25 58.7 16.4 75.1 25 55.2 21.9 77.1
30 57.0 16.5 73.5 30 55.3 21.5 76.9
35 55.5 16.6 72.1 35 54.6 20.6 75.2
40 54.3 16.8 71.1 40 52.7 19.3 72.0
45 53.6 16.9 70.5 45 51.1 18.5 69.6
50 53.5 17.1 70.6 50 51.2 18.9 70.1
55 53.5 17.4 70.9 55 52.4 20.2 72.6
60 53.3 17.7 71.0 60 53.8 21.4 75.2
65 53.0 18.2 71.2 65 55.2 22.3 77.5
70 52.8 18.7 71.5 70 53.3 17.8 71.1
75 52.8 19.1 71.9 75 52.6 17.8 70.4
80 52.9 19.3 72.2 80 52.3 18.3 70.6
85 53.1 19.5 72.6 85 52.5 19.2 71.7
90 53.2 19.5 72.7 90 53.0 19.9 72.9
95 53.2 19.3 72.5 95 53.3 19.9 73.2

100 53.0 19.1 72.2 100 53.4 19.6 73.1

TABLE 3 (IV). EXPECTED NUMBER OF PERSONS TABLE 3 (VI). EXPECTED NUMBER OF PERSONS
AGED 0 TO 19 AND 65 AND OVER PER HUNDRED AGED 0 TO 19 AND 65 AND OVER PER HUNDRED
PE~SONS AGED 20 TO 64, ACCORDING TO ASSUMP- PERSONS AGED 20 TO 64, ACCORDING TO ASSUMP-
TION OF DECLINE IN MORTALITY FOLLOWED BY TION OF LOW FERTILITY AND MORTALITY, WITH
DECLINE IN FERTILITY, FOR ONE HUNDRED YEARS EMIGRATION, FOR ONE HUNDRED YEARS

(ASSUMPTION IV) (ASSUMPTION VI)

Ag. g1'OUP8 (11641'8) Ag. g1'OUP8 (V64r8)

o to 19 o to 19
Tim. period ..nd Tim. period ..nd

(V641'8) o to 19 65 and over 65 ..nd OV.1' (11641'8) o to 19 65 and over IJ5 ..nd tJtJ61'

0 62.8 15.3 78.1 0 53.0 19.2 72.2
5 63.1 15.4 78.5 5 54.0 20.5 74.5

10 64.1 15.7 79.8 10 55.0 21.9 76.9
15 65.7 16.0 81.7 15 54.7 23.3 78.0
20 67.9 16.2 84.1 20 53.4 24.8 78.2
25 70.0 16.3 86.3 25 52.1 26.6 78.7
30 72.1 16.3 88.3 30 52.0 28.6 80.6
35 73.2 16.1 89.2 35 52.1 29.0 81.1
48 72.6 15.7 88.3 40 52.2 28.1 80.3
45 70.6 15.3 85.9 45 52.9 25.9 78.8
50 67.3 14.8 82.1 50 53.9 22.9 76.8
55 63.7 14.4 78.1 55 54.4 20.3 74.7
60 60.4 14.0 74.4 60 54.1 18.6 72.7
65 57.5 13.9 71.4 65 53.2 17.8 71.0
70 55.5 13.9 69.5 70 52.4 17.7 70.1
75 54.3 14.3 68.6 75 52.2 18.4 70.6
80 53.8 14.9 68.7 80 52.6 19.5 72.1
85 53.6 15.7 69.3 85 53.2 20.2 73.4
90 53.2 16.6 69.8 90 63.6 20.0 73.6
95 52.9 17.6 70.5 95 53.4 19.4 72.8

100 52.8 18.6 71.4 100 53.0 18.9 71.9
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TABLE 3 (VII). EXPECTED NUMBER OF PERSONS TABLE 3 (VIII). EXPECTED NUMBER OF PERSONS

AGED 0 TO 19 AND 65 AND OVER PER HUNDRED AGED 0 TO 19 AND 65 AND OVER PER HUNDRED
PERSONS AGED 20 TO 64, ACCORDING TO ASSUMp· PERSONS AGED 20 TO 64, ACCORDING TO ASSUMP-
TION OF LOW FERTILITY AND MORTALITY, WITH TION OF IMMIGRANTS ONLY, FOR ONE HUNDRED

IMMIGRATION, FOR ONE HUNDRED YEARS YEARS (ASSUMPTION VIII)
(ASSUMPTION VII)

Age group. (l1"",r.) Age group. (lI...r.)

o to 19 o to 19
Time period and Tim.. period and

(liedr.) o to 19 65 and ov." 65 and over (lI......) o to 19 65 and oVer 65 and ov ....

0 53.0 19.2 72.2
5 38.4 1.6 40.05 52.1 18.2 70.3

10 51.8 17.1 68.9 10 42.8 1.7 44.5

15 52.5 16.2 68.7 15 49.8 1.9 51.7

20 53.8 15.5 69.3 20 56.6 2.2 58.8

25 55.1 14.8 69.9 25 60.8 2.5 63.3

30 54.9 14.1 69.0 30 59.0 2.7 61.7
35 54.4 14.1 68.5 35 57.4 3.3 60.7
40 54.1 14.5 68.6 40 56.2 5.1 61.3
45 53.3 15.6 68.9 45 53.9 8.4 62.3

50 52.5 17.0 69.5 50 51.5 12.7 64.2

55 52.4 18.4 70.8 55 51.2 16.8 68.0

60 52.7 19.3 72.0 60 52.0 19.5 71.5
65 53.1 19.8 72.9 65 53.3 20.8 74.1

70 53.4 19.7 73.1 70 54.0 20.6 74.6

75 53.4 19.5 72.9 75 54.2 20.0 74.2

80 53.1 19.1 72.2 80 53.4 18.7 72.1

85 52.8 18.8 71.6 85 52.5 17.9 70.3
90 52.8 18.9 71.7 90 52.2 18.3 70.5
95 52.9 19.4 72.3 95 52.7 19.6 72.3

100 53.1 19.5 72.6 100 53.2 20.0 73.2

APPENDIX III

Sources of data

A. Age distribution

ENGLAND AND WALES

United Kingdom, Royal Commission on Population: Re
ports and selected papers of the statistics committee,
Vol. II. London, 1950. (Covers census years 1851,
1861, 1871, 1881, 1891, 1901 1911, 1921, 1931, and
estimates for 1936, 1941, 1946.)

FRANCE

France, Institut national de la statistique et des etudes
economiques. Annuaire statistique, 1946. cinquante
septieme vol. Resume reiroepecti], Paris, 1947. (Cov
ers census years 1851 to 1936.)

---: Recensement general de la population, 1946.
Premiers resultats detailLes. Paris, 1949.

France, Statistique de la France: Reeultats generaux
du denombrement de 1861, deuxieme serie, tome xiii,
Strasbourg, 1864. (Covers census years 1851, 1856,
1861.)

---: Resultats generaux du denombrement de 1866,
deuxieme serie, tome xvii. Strasbourg, 1869.

---: Resultats generaux du denombrement de 1872,
deuxierne serfe, tome xxi. Paris, 1873.

France, Statistique generale: Resultats statistiques du
dinombrement de 1881, Paris, 1883. (Covers census
years 1876, 1881.)

---: Annuaire statistique de la France 1889, dou
sieme vol. Nancy, 1889. (Covers census of 1886.)
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---: Annuaire statistique de la France 1895/96,
seizieme vol. Paris, 1896. (Covers census of 1891.)

---: Annuaire statistique de La France 1910, tren
tieme vol. Paris, 1911. (Covers census of 1906.)

League of Nations: StatisticaL yearbook of the League of
Nations, 1928. Geneva, 1929. Table 6. (Covers census
years 1911, 1921.)

---: Statistical yearbook of the League of Nations,
1941/42. Geneva, 1943. Table 3. (Covers census years
1931, 1936.)

NETHERLANDS
League of Nations: Statistical yearbook of the League

of Nations 1933-1934. Geneva, 1934. Table 3. (Covers
census years 1920-1930.)

Netherlands, Centraal Bureau. 'Voor de Statistiek: Jaar
cijfers 'Voor het Koninkrijk der Nederland. Rijk fir.
Europa, 1915. The Hague, 1917. (Covers census years
1830, 1840, 1849, 1859, 1869, 1879, 1899, 1909.)

---: Statistisch zakboek 1950. Utrecht, 1951.
(Covers estimates 1939, 1949.)

NEW ZEALAND
League of Nations: Statistical yearbook of the League

of Nations, 1939-1934. Geneva, 1934. Table 3. (Covers
1921 census and 1931 estimate.)

New Zealand, Census and Statistics Office: Results of
census of the Dominion of New Zealand, 19t1. (Covers
census years 1881, 1886, 1891, 1896, 1901, 1911, 1916,
1921.)



___: The New Zealand official yearbook, 1947-1949,
Appendices. Wellington, 1950. (Covers census years
1936, 1945.)

New Zealand, Registrar-General's Office: Results of a
census of the Colony of New Zealand, 1874. Welling
ton, 1875. (Covers census years 1864, 1867, 1871,
1874.)

---"Statistics of the Colony of New Zealand, 1859.
Wellington, 1860. (Covers census year 1858.)

---: Statistics of the Colony of New Zealand, 1888.
Wellington, 1889. (Some data for 1878 census.)

SPAIN

League of Nations: Statistical yearbook of the League of
Nations, 1935-1936. Geneva, 1936. Table 3. (Covers
census year 1930.)

Spain, Instituto geografico catastral y de estadistica:
Censo de la poblacion de Espana 1920, Vol. III.
Madrid, 1924. (Covers census years 1900, 1910, 1920.)

Spain, Instituto geografico y de estadistica: A nuario
estadistico de Espana 1860/61. Madrid, 1862-1863.

---: Censo de la poblacion de Espana 1877, Vol. II.
Madrid, 1879.

---: Censo de la poblacion de Espana 1887, Vol. II.
Madrid, 1889.

Spain, Instituto nacional de estadistica: A nu.ario eeta
distico de Espana 1949, ano XXIV. Madrid, 1950.
(Covers census year 1940.)
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